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Document 480955

Model ECV

Energy Core Ventilator

Installation, Operation and Maintenance Manual
Please read and save these instructions for future reference. Read carefully before attempting to assemble, install, 
operate or maintain the product described. Protect yourself and others by observing all safety information. Failure 
to comply with instructions could result in personal injury and/or property damage!

Energy Core Ventilator 1
®

Only qualified personnel should install this system. 
Personnel should have a clear understanding of these 
instructions and should be aware of general safety 
precautions. Improper installation can result in electric 
shock, possible injury due to coming in contact with 
moving parts, as well as other potential hazards. Other 
considerations may be required if high winds or seismic 
activity are present. If more information is needed, 
contact a licensed professional engineer before moving 
forward.

1. Follow all local electrical and safety codes, as well as 
the National Electrical Code (NEC), the National Fire 
Protection Agency (NFPA), where applicable. Follow 
the Canadian Electrical Code (CEC) in Canada.

2. All moving parts must be free to rotate without 
striking or rubbing any stationary objects.

3. Unit must be securely and adequately grounded.
4. Do not spin fan wheel faster than maximum 

cataloged fan RPM. Adjustments to fan speed 
significantly effects motor load. If the fan RPM is 
changed, the motor current should be checked to 
make sure it is not exceeding the motor nameplate 
amps.

5. Do not allow the power cable to kink or come in 
contact with oil, grease, hot surfaces or chemicals. 
Replace cord immediately if damaged.

6. Verify that the power source is compatible with the 
equipment.

7. Never open access doors to the unit while it is 
running.

General Safety Information

DANGER
Always disconnect power before working on or near 
this equipment. Lock and tag the disconnect switch or 
breaker to prevent accidental power up.

CAUTION
When servicing the unit, the internal components may 
be hot enough to cause pain or injury. Allow time for 
cooling before servicing.

CAUTION
Precaution should be taken in explosive atmospheres.
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Machined parts coated with rust preventive should be 
restored to good condition promptly if signs of rust 
occur. Immediately remove the original rust preventive 
coating with petroleum solvent and clean with lint-free 
cloths. Polish any remaining rust from surface with 
crocus cloth or fine emery paper and oil. Do not destroy 
the continuity of the surfaces. Wipe clean thoroughly 
with Tectyl® 506 (Ashland Inc.) or the equivalent. 
For hard to reach internal surfaces or for occasional 
use, consider using Tectyl® 511M Rust Preventive or 
WD-40® or the equivalent.

Receiving
Upon receiving the product, check to ensure all items 
are accounted for by referencing the delivery receipt or 
packing list. Inspect each crate or carton for shipping 
damage before accepting delivery. Alert the carrier 
of any damage detected. The customer will make 
a notation of damage (or shortage of items) on the 
delivery receipt and all copies of the bill of lading which 
is countersigned by the delivering carrier. If damaged, 
immediately contact your Greenheck Representative. 
Any physical damage to the unit after acceptance is not 
the responsibility of Greenheck Fan Corporation.

Unpacking
Verify that all required parts and the correct quantity 
of each item have been received. If any items are 
missing, report shortages to your local representative to 
arrange for obtaining missing parts. Sometimes it is not 
possible that all items for the unit be shipped together 
due to availability of transportation and truck space. 
Confirmation of shipment(s) must be limited to only 
items on the bill of lading.

Handling
Units are to be rigged and moved by the lifting brackets 
provided or by the skid when a forklift is used. Location 
of brackets varies by model and size. Handle each piece 
in such a manner as to keep from scratching or chipping 
the coating. Damaged finish may reduce ability of the 
unit to resist corrosion.

Storage
Units are protected against damage during shipment. If 
the unit cannot be installed and operated immediately, 
precautions need to be taken to prevent deterioration of 
the unit during storage. The user assumes responsibility 
of the unit and accessories while in storage. The 
manufacturer will not be responsible for damage during 
storage. These suggestions are provided solely as a 
convenience to the user.

Inspection and Maintenance during 
Storage
While in storage, inspect units once per month. Keep a 
record of inspection and maintenance performed

If moisture or dirt accumulations are found on parts, 
the source should be located and eliminated. At each 
inspection, rotate all moving components by hand ten 
to fifteen revolutions to distribute lubricant on motor and 
bearings. If paint deterioration begins, consideration 
should be given to touch-up or repainting. Units with 
special coatings may require special techniques for 
touch-up or repair.
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Product Overview
The ECV brings in fresh, outdoor air and removes stale, 
exhaust air. Prior to discharging the exhaust air, the 
energy recovery core transfers energy from the exhaust 
air to the outdoor air at an efficiency of 50-60%. Simply 
put, this unit preconditions the outdoor air to save 
money on heating and cooling costs.

Standard Components

Outdoor Air Weatherhood
Outdoor air weatherhood will be factory-mounted.

Exhaust Weatherhood
The exhaust weatherhood is shipped separately as a kit 
with its own instructions.

Dampers
Backdraft dampers are always included as an integral 
part of the exhaust hood assemblies. Motorized outdoor 
air and exhaust air dampers are optional and are 
factory-mounted and wired at the intake.
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Installation

Indoor Mounting Options

Intake and Discharge Options

Bottom Top Side End

OA Intake X X

SA Discharge X X

RA Intake X X

EA Discharge X X

    

  
  

  

  
SUPPLY AIR
DISCHARGE

EXHAUST AIR
DISCHARGE

RETURN AIR INTAKE

OUTDOOR AIR INTAKE

A

B

C

(NON ELECTRICAL SIDE)

D

D

E

E

End Connections

Outdoor Mounting Options

    

  
  

  

  

EXHAUST AIR
DISCHARGE

OUTDOOR 
AIR INTAKE

A

B

C

RETURN AIR INTAKE

SUPPLY AIR
DISCHARGE

(NON ELECTRICAL SIDE)

G

F

Outdoor Air Discharge Bottom

    

  
  

  

  

SUPPLY AIR
DISCHARGE

EXHAUST AIR
DISCHARGE

OUTDOOR 
AIR INTAKE

A

B

C

RETURN AIR INTAKE

(NON ELECTRICAL SIDE)

G

E

Outdoor Air Discharge End

    

  
  

  

  

RETURN AIR INTAKE

OUTDOOR AIR INTAKE

A

B

C

EXHAUST AIR
DISCHARGE

SUPPLY AIR
DISCHARGE

(NON ELECTRICAL SIDE)

D

G

E

F

Top and Bottom ConnectionsTop and End Connections

    

  
  

  

  

OUTDOOR AIR INLET

A

B

C

EXHAUST AIR
DISCHARGE

(NON ELECTRICAL SIDE)

D

E

SUPPLY AIR
DISCHARGE

RETURN AIR INLET

D

E

Dimensional Data and Weights
Unit 
Size

Exterior Dimensions Unit Connection Dimensions Approx. Weight* 
 (lbs.)A B C D E F G

ECV-10 54.8 28.9 43.9 18.4 x 15.9 13.6 x 13.6 8.5 x 11.6 16.5 x 11.5 485

ECV-20 65 43.9 56.9 31.2 x 19.2 13.6 x 13.6 11 x 14 30.5 x 17.2 816

ECV-30 69 61.4 60.7 43.2 x 18.2 20 x 20 16 x 13.8 41 x 15.7 1286

All dimensions are in inches. *Weight assumes outdoor unit with filters, weatherhoods, outdoor air intake damper, controls 
and internal double-wall sheet metal. 
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Service Clearances
The ECV unit requires minimum clearances to perform 
routine maintenance, such as filter replacement and 
energy core inspection. Blower and motor assemblies, 
energy recovery core and filter sections are always 
provided with a service door or panel for proper 
component access. Clearances for component 
removal may be greater than the service clearances, 
refer to drawing below for these dimensions.

36"

*24"

*A

A
C

C
E

S
S

 D
O

O
R

C
O

R
E

 R
E

M
O

VA
L

A
C

C
E

S
S

 D
O

O
R

OUTDOOR
AIR HOOD

EXHAUST
AIR HOOD

ELECTRICAL

A
C

C
E

S
S

 D
O

O
R

A
C

C
E

S
S

 D
O

O
R

CORE

24"
CLEARANCE

WITH
HINGED ACCESS

CLEARANCE
WITH

BOLTED DOOR
ACCESS

36"24"
CLEARANCE

WITH
HINGED ACCESS

CLEARANCE
WITH

BOLTED DOOR
ACCESS

C
O

R
E

 R
E

M
O

VA
L

*NO END CLEARANCE ON UNITS WITHOUT WEATHER HOODS.

Model A (in.)
ECV-10 36
ECV-20 36
ECV-30 42

Recommended Service Clearances

Unit Size A B C D E F G H

ECV-10 102.9 120.8 35.5 28.9 22 36 54.8 30

ECV-20 114.9 131 35.5 43.9 22 36 65 30

ECV-30 132.4 145 35.5 61.4 22 44 69 32

All dimensions are in inches.

NOTE
If top/bottom connections are selected, the F and H 
clearances can be disregarded.

Access Panel Locations
The ECV is provided with access panels on both sides 
of the unit. The non electrical side can be placed 

against a wall. Clearance to the electrical side is 

essential to provide access to the control center and 

component maintenance.

1 Control Center

2

Core

Filters

Inlet Dampers

Bypass Damper

Blowers

3 Blowers

2
1

2

3

Electrical Side

Non Electrical Side
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Lifting

 1. Before lifting, be sure that all shipping material has 
been removed from unit.

 2. To assist in determining rigging requirements, 
weights are shown under the Dimensional Data 
and Weights section.

 3. Unit must be lifted by all lifting lugs provided on 
base structure.

 4. Rigger to use suitable mating hardware to attach to 
unit lifting lugs.

 5. Spreader bar(s) must span the unit to prevent 
damage to the cabinet by the lift cables.

 6. Always test-lift the unit to check for proper balance 
and rigging before hoisting to desired location.

 7. Never lift units by weatherhoods. 

 8. Never lift units in windy conditions.

 9. Preparation of curb and roof openings should be 
completed prior to lifting unit to the roof.

 10. Check to be sure that gasketing (supplied by 
others) has been applied to the curb prior to lifting 
the unit and setting on curb.

 11. Do not use fork lifts for handling unit.

Handling
While this unit was constructed with quality and 
dependability in mind, damage still may occur during 
handling of the unit for installation.

The system design and installation should follow 
accepted industry practice, such as described in the 
ASHRAE Handbook. Adequate space should be left 
around the unit for filter replacement and maintenance. 
Sufficient space should be provided on the side of the 
unit for routine service and component removal should 
that become necessary.

WARNING
All factory provided lifting lugs must be used when 
lifting the unit. Failure to comply with this safety 
precaution could result in property damage, serious 
injury or death.

Recommended Roof Openings
Position the unit roof opening such that the supply 
discharge and return inlet of the unit will line up with 
the corresponding ductwork. Be sure to allow for the 
recommended service clearances when positioning 
opening (see Service Clearances). Do not face the 
outdoor air intake of the unit into prevailing wind and 
keep the intake away from any other exhaust fans. 
Likewise, position the exhaust discharge opening away 
from outdoor air intakes of any other equipment.

When cutting only duct openings, cut opening 1-inch 
(25 mm) larger than duct size to allow clearance for 
installation. Area enclosed by roof curb must comply 
with clearance to combustible materials. If the roof is 
constructed of combustible materials, area within the 
roof curb must be ventilated, left open, or covered with 
non-combustible material which has an “R” value of 
at least 5. If area within curb is open, higher radiated 
sound levels may result.

Where the supply or warm air duct passes thru a 
combustible roof, a clearance of 1-inch (25 mm) must 
be maintained between the outside edges of the 
duct and combustible material in accordance with 
NFPA Standard 90A.

Unit  
Size

Recommended Roof Openings

A B C D E F G H

ECV-10 18.5 3.9 3.2 13.5 13.6 2 5.6 10.5

ECV-20 32.5 4.4 2 18.2 16 3.7 14.2 13

ECV-30 43 7.2 2 16.7 15.8 2.9 19.7 18

All dimensions are in inches. 
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Roof Curb Mounting
Rooftop units require curbs to be mounted first. The 
duct connections must be located so they will be clear 
of structural members of the building.

 1. Factory Supplied Roof Curbs: Roof curbs are 
Model GKD. The GKD ships in a knockdown kit 
(includes duct adapter) and requires field assembly 
(by others). Assembly instructions are included.

 2. Install Curb: Locate curb over roof opening and 
fasten in place. (Refer to Recommended Roof 
Openings). Check that the diagonal dimensions 
are within ±1/8 inch of each other and adjust as 
necessary. For proper unit operation, it is important 
that the installation be level. Shim as required to 
level. 

 3. Install Ductwork: Installation of all ducts should 
be done in accordance with SMACNA and AMCA 
guidelines. Duct adapter provided to support ducts 
prior to setting the unit. 

 4. Set the Unit: Lift unit to a point directly above the 
curb and duct openings. Guide unit while lowering 
to align with duct openings. Roof curbs fit inside 
the unit base. Make sure the unit is properly seated 
on the curb and is level.

Unit Size A B C D E

ECV-10 1.9 5.3 4.3 0.8 0.5

ECV-20 1.9 5.3 4.3 0.8 0.5

ECV-30 1.9 5.3 4.3 0.8 0.5

All dimensions are in inches.

Roof Curb

Side of Unit
Base

1-inch Insulation
E

D

C

A

B

Curb Cap Details for Factory-Supplied Roof Curbs

Unit Size A B C D
Curb 

Weight 
(lbs.)

ECV-10 52.2 26.3 16.5 x 11.5 8.5 x 11.6 60

ECV-20 62.5 41.3 30.5 x 17.2 11 x 14 80

ECV-30 65 57.4 41 x 15.7 16x x13.8 106

All dimensions are in inches. Weight is for 14-inch high 
model GKD curbs.

Curb Outside Dimensions and Weights

AA
B

C

D
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A

B

Unit Size A B

ECV-10 4.2 11.5

ECV-20 5 15

ECV-30 2.9 13.8

All dimensions are in inches.

Rail Mounting / Layout
 • Rails designed to handle the weight of the unit 

should be positioned as shown on the diagram 
(rails by others).

 • Make sure that rail positioning does not interfere 
with the supply air discharge opening or the 
exhaust air intake opening on the unit. Avoid area 
dimensioned “B” below.

 • Rails should extend beyond the unit a minimum of 
12 inches on each side.

 • Set unit on rails.

R
ot

ation Length of Straight Duct

GOOD

Recommended Discharge Duct Size and Length

Unit Size
Blower Size 
(dia.-width)

Duct Size 
(in.)

Straight Duct Length 
(ft.)

ECV-10 10-6 14 x 14 35

ECV-20 10-6 14 x 14 35 

ECV-30 12-8 12-12 20 x 20 50

• Recommended duct sizes are based on velocities across the cfm 
range of each model at approximately 800 feet per minute (FPM) 
at minimum airflow and up to 1600 fpm at maximum airflow. 
Recommended duct sizes are only intended to be a guide and 
may not satisfy the requirements of the project. Refer to plans for 
appropriate job specific duct size and/or velocity limitations.

• Straight duct lengths were calculated based on 100% effective 
duct length requirements as prescribed in AMCA Publication 201. 
Calculated values have been rounded up to nearest foot.

Ductwork Connections
Examples of poor and good fan-to-duct connections 
are shown. Airflow out of the fan should 
be directed straight or curve the 
same direction as the 
fan wheel rotates. Poor 
duct installation will result 
in low airflow and other 
system effects.

R
ot

ation

POOR
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Electrical Information
The unit must be electrically grounded in accordance 
with the current National Electrical Code,  
ANSI/NFPA 70. In Canada, use current CSA Standard 
C22.1, Canadian Electrical Code, Part 1. In addition, 
the installer should be aware of any local ordinances 
or electrical company requirements that might apply. 
System power wiring must be properly fused and 
conform to the local and national electrical codes. 
System power wiring is to the unit main disconnect 
(door interlocking disconnect switch standard on most 
units) or distribution block and must be compatible with 
the ratings on the nameplate: supply power voltage, 
phase, and amperage (Minimum Circuit Amps - MCA, 
Maximum Overcurrent Protection - MOP). All wiring 
beyond this point has been done by the manufacturer 
and cannot be modified without affecting the unit’s 
agency / safety certification.

If field installing an additional disconnect switch, it 
is recommended that there be at least four feet of 
service room between the switch and system access 
panels. When providing or replacing fuses in a fusible 
disconnect, use dual element time delay fuses and size 
according to the rating plate.

If power supply is desired through bottom of unit, run 
the wiring through the curb, cut a hole in the cabinet 
bottom, and wire to the disconnect switch. Seal 
penetration in cabinet bottom to prevent leakage.

The electric supply to the unit must meet stringent 
requirements for the system to operate properly. Voltage 
supply and voltage imbalance between phases should 
be within the following tolerances. If the power is not 
within these voltage tolerances, contact the power 
company prior to operating the system.

Voltage Supply:  See voltage use range on the rating 
plate. Measure and record each supply leg voltage at all 
line disconnect switches. Readings must fall within the 
allowable range on the rating plate. 

Key:  V1, V2, V3 = line voltages as measured

 VA (average) = (V1 + V2 + V3) / 3

 VD = Line voltage (V1, V2 or V3) that  
 deviates farthest from average (VA)

Formula: % Voltage Imbalance = [100 x (VA-VD)] / VA

WARNING
To prevent injury or death due to electrocution or 
contact with moving parts, lock disconnect switch 
open.

CAUTION
If any of the original wire as supplied with the 
appliance must be replaced, it must be replaced with 
wiring material having a temperature rating of at least 
105ºC.

Control wires should not be run inside the same conduit 
as that carrying the supply power. Make sure that field-
supplied conduit does not interfere with access panel 
operation.

If wire resistance exceeds 0.75 ohms, an industrial-
style, plug-in relay should be added to the unit control 
center and wired in place of the remote switch (typically 
between terminal blocks R and G on the terminal strip 
(located on the 24 VAC terminal strip under the Typical 
Control Center Components). The relay must be rated 
for at least 5 amps and have a 24 VAC coil. Failure to 
comply with these guidelines may cause motor starters 
to “chatter” or not pull in which can cause contactor 
failures and/or motor failures.

Most factory-supplied electrical components are 
prewired. To determine what electrical accessories 
require additional field wiring, refer to the unit specific 
wiring diagram located on the inside of the unit control 
center access door. The low voltage control circuit 
is 24 VAC and control wiring should not exceed 
0.75 ohms.

Refer to Field Control Wiring Length/Gauge table for 
wire length maximums for a given wire gauge

Field Control Wiring Length/Gauge

Total Wire  
Length

Minimum  
Wire Gauge

125 ft. 18

200 ft. 16

300 ft. 14

450 ft. 12
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Optional Accessory Wiring Schematics

7-Day Timer

Remote Panel
The remote panel is available with a number of different 
alarm lights and switches to control the unit. The remote 
panel ships loose and requires mounting and wiring in 
the field. The remote panel is available with the following 
options:

• Unit on/off switch
• Unit on/off light
• 7-day time clock
• Hand/off/auto switch
• Dirty filter light
• Economizer light
• Frost control light

On/Off/Auto Switch & Indictor Light Wiring

Typical Control Center Components
 1. Main Disconnect (nonfusible, lockable)
 2. Motor Starter – Exhaust Air Fan
 3. Motor Starter – Outdoor Air Fan
 4. Speed Controllers/VFDs (Supply & Exhaust)
 5. 24 VAC Control Transformer
 6. 24 VAC Terminal Strip

Optional Control Center Components
 7. Economizer Controller
 8. Dirty Filter Pressure Switches
 9. BMS Controller
 10. Frost Control Timer
 11. Thermostat

CONTROL
CENTER
DOOR

1
2

3

6

5

7

9

8

4

11

10
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Dirty Filter Indicator  
(powered by others)

Unit Overview

Basic Unit
The unit is prewired such that when a call for outside air 
is made (via field-supplied 24 VAC control signal wired 
to unit control center), the supply and exhaust fans are 
energized and optional motorized dampers open. The 
unit is normally interlocked (24 volt) to the rooftop air 
handler. When the rooftop air handler starts, the auxiliary 
contactor in the air handler closes to start the unit.

Summer Operation
Outdoor air is preconditioned (temperature and moisture 
levels are decreased) by the transfer of energy from the 
cooler, drier return air through the energy recovery core. 
The preconditioned air is typically mixed with return air 
going back to the air handler for final conditioning.

Winter Operation
Outdoor air is preconditioned (temperature and moisture 
levels are increased) by the transfer of energy from 
the warmer, more humid return air through the energy 
recovery core. The preconditioned air is typically mixed 
with return air going back to the air handler for final 
conditioning.

Exhaust Air Outdoor Air
95° F

125 grains/lb.

Supply Air
82° F

88 grains/lb.

Return Air
75° F

50% RH

Summer 

Operation
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Optional Component Overview

Economizer
The energy core operation can be altered to take 
advantage of economizer operation (free cooling). 

Two modes are available: 
 1. Bypass damper
 2. Independent blower control

Bypass damper: An integral bypass damper will cycle 
into a bypass condition allowing cool air to flow past the 
energy recovery core rather than flow through it. When 
outdoor air conditions are not suitable for economizer 
operation, the damper will remain closed. Economizer 
mode is initiated by temperature or enthalpy and 
dependent on the sensor. To eliminate unnecessary 
control sequences and the concern of overloading fans. 
Energizing the bypass damper is accomplished one of 
two ways:
 1. The outdoor air temperature is <40ºF or >65ºF.
 2.  The outdoor air temperature is <40ºF or >65ºF DB 

or >55˚F dew point.

Independent blower control: The unit will have the 
capability to receive an external signal to power off the 
supply fan.

Frost Control
Extremely cold outdoor air temperatures in combination 
with higher indoor humidity levels, can cause moisture 
condensation and frosting on the energy recovery 
core. Timed exhaust frost control is an optional feature 
available to prevent and/or control core frosting.

Timed exhaust includes a timer in addition to the 
temperature sensor. If the exhaust air temperature is 
below 32ºF, the supply blower is cycled approximately 
30 minutes on and 5 minutes off to allow the warm 
exhaust air to heat the core. Once the exhaust air 
temperature rises above 32ºF, the supply blower is no 
longer cycled. 

Variable Frequency Drives (VFD)
VFDs are used to control the speed of the fan as either 
multi-speed or modulating control. Multi-speed VFDs 
reference a contact which can be made by a switch or 
a sensor with a satisfied set point. Modulating control 
references a 2-10 VDC signal to the VFD which will vary 
the fan speed from a minimum 50% to full 100% rpm. 
An optional CO2 sensor is available to provide both a 
set point contact or a modulating 2-10 VDC signal. 

CO2 Sensor
The factory-provided sensors can be set to reference a 
set point for on/off operation.

On model ECV, this accessory is often used in Demand 
Control Ventilation (DCV) applications. The factory 
provided sensor can be set to reference a set point for 
multi-speed operation on the ECV-20 and ECV-30. The 
CO2 sensor can also be used to output a 2-10 VDC 
signal to modulate the fan speed on the ECV-10-VG, 
ECV-20 and ECV-30. 

The CO2 sensor is either shipped loose to mount in 
the room space, ductwork, or is factory-mounted in 
the return air intake. Follow instructions supplied with 
sensor for installation and wiring details.

Dirty Filter Sensor
Dirty filter sensors monitor pressure drop across the 
outdoor air filters, exhaust air filters, or both. If the 
pressure drop across the filters exceeds the set point, 
the sensor will close a set of contacts in the unit control 
center. Field-wiring of a light (or other alarm) to these 
contacts will notify maintenance personnel when filters 
need to be replaced. The switch has not been set at the 
factory due to external system losses that will affect the 
switch. This switch will need minor field adjustments 
after the unit has been installed with all ductwork 
complete. The dirty filter switch is mounted in the unit 
control center.
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Start-Up  Check the fan belt drives for proper alignment 
and tension (refer to Start-Up section for more 
information).

 Filters can load up with dirt during building 
construction. Replace any dirty pleated filters and 
clean the aluminum mesh filters in the intake hood 
(refer to Routine Maintenance section).

 Verify that non-motorized dampers open and close 
properly.

 Check the tightness of all factory wiring connections.

 Verify control wire gauge (refer to the Electrical 
Connections section).

General Start-Up Information
Every installation requires a comprehensive start-up 
to ensure proper operation of the unit. As part of that 
process, the following checklist must be completed and 
information recorded. Starting up the unit in accordance 
with this checklist will not only ensure proper operation, 
but will also provide valuable information to personnel 
performing future maintenance. Should an issue arise 
which requires factory assistance, this completed 
document will allow unit experts to provide quicker 
resolve. Qualified personnel should perform start-up to 
ensure safe and proper practices are followed.

Unit Model Number  _______________________________
 (e.g. ECV-10)

Unit Serial Number  _______________________________
 (e.g. 04C99999 or 10111000)
Start-Up Date  _______________________________

Start-Up Personnel Name __________________________

Start-Up Company  _______________________________

Phone Number  _______________________________

Pre Start-Up Checklist – check as items are 
completed.

 Disconnect and lock-out all power switches

 Remove any foreign objects that are located in the 
energy recovery unit.

 Check all fasteners, set-screws, and locking collars 
on the fans, bearings, drives, motor bases and 
accessories for tightness.

 Rotate the fan wheels by hand to ensure no parts are 
rubbing. If rubbing occurs, refer to Start-Up section 
for more information.

DANGER
Electric shock hazard. Can cause injury or death. 
Before attempting to perform any service or 
maintenance, turn the electrical power to unit to OFF 
at disconnect switch(es). Unit may have multiple 
power supplies.

WARNING
Use caution when removing access panels or other 
unit components, especially while standing on a 
ladder or other potentially unsteady base. Access 
panels and unit components can be heavy and 
serious injury may occur.
Do not operate energy core ventilator without the 
filters and birdscreens installed. They prevent the 
entry of foreign objects such as leaves, birds, etc.

CAUTION
Do not run unit during construction phase. Damage to 
internal components may result and void warranty.

Start-Up Checklist
The unit will be in operational mode during start-up. Use 
necessary precautions to avoid injury. All data must be 
collected while the unit is running. In order to measure 
volts & amps, the control center door must be open, 
and the unit energized using a crescent wrench to turn 
the disconnect handle.

Check line voltage at unit disconnect

   _______  L1-L2 volts

   _______  L2-L3 volts

   _______  L1-L3 volts

Motor Amp Draw

  • Supply Fan • Exhaust Fan
   _______  L1 amps  ______  L1 amps

   _______  L2 amps  ______  L2 amps

   _______  L3 amps  ______  L3 amps

Fan RPM

   _______  Supply Fan  ______  Exhaust Fan

Correct fan rotation direction

  Supply Fan Yes  /  No

  Exhaust Fan Yes  /  No

SPECIAL TOOLS REQUIRED

• Voltage Meter (with wire probes)
• Amperage Meter
• Thermometer
• Tachometer
• Incline Manometer or Equivalent
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Optional Accessories Checklist
Refer to the respective sections in this Installation, Operation and Maintenance Manual for detailed information.

Refer to wiring diagram in unit control center to determine what electrical accessories were provided.

Provided with Unit?

Frost Control Application / Operation section: Setting Factory Default

Yes No Frost Control set point 32ºF
   Differential 2ºF
   Timer Refer to page 16

Economizer Application / Operation section:

Yes No Economizer (temperature)

    Set point 65ºF

   Offset 20ºF

   Differential 2ºF

Yes No Economizer (enthalpy)

   Set point D

Optional Accessories section: Operational

Yes No    OA Dirty Filter Sensor Yes         No         N/A

Yes No    EA Dirty Filter Sensor Yes         No         N/A

Yes No    CO2 Sensor Yes         No         N/A

Yes No    Remote Control Panel Yes         No         N/A

Variable Frequency Drives section: Operational

Yes No    Blower VFDs Yes         No         N/A

Damper section: Operational

Yes No    Outdoor Air Damper Yes         No         N/A

Yes No    Exhaust Air Damper Yes         No         N/A
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Start-Up Components

Fans
The unit contains two forward 
curved (supply and exhaust) 
fans. These forward curved 
fans should be checked for free 
rotation. If any binding occurs, 
check for concealed damage and 
foreign objects in the fan housing. 
Be sure to check the belt drives 
per the start-up recommendations 
in the following section.

CAUTION
When operating conditions of the fan are to be 
changed (speed, pressure, temperature, etc.), consult 
Greenheck to determine if the unit can operate safely 
at the new conditions.

5. Place belts over sheaves. Do not pry or force belts, 
as this could result in damage to the cords in the 
belts.

6.  With the fan off, adjust the belt tension by moving 
the motor base. (See belt tensioning procedures in 
the Routine Maintenance section of this manual). 
When in operation, the tight side of the belts should 
be in a straight line from sheave to sheave with a 
slight bow on the slack side.

Fan Performance Modifications
Due to job specification revisions, it may be necessary 
to adjust or change the sheave or pulley to obtain 
the desired airflow at the time of installation. Start-up 
technician must check blower amperage to ensure that 
the amperage listed on the motor nameplate is not 
exceeded. Amperage to be tested with access doors 
closed and ductwork installed.

Fan Belt Drives
The fan belt drive components, when supplied by 
Greenheck, have been carefully selected for the 
unit’s specific operating condition. Utilizing different 
components than those supplied could result in unsafe 
operating conditions which may cause personal injury or 
failure of the following components:

 • Fan Shaft • Bearings • Motor
 • Fan Wheel • Belt

Tighten all fasteners and set screws securely and realign 
drive pulleys after adjustment. Check pulleys and belts 
for proper alignment to avoid unnecessary belt wear, 
noise, vibration and power loss. Motor and drive shafts 
must be parallel and pulleys in line (see diagrams in this 
section).

Belt Drive Installation
1. Remove the protective coating from the end of the 

fan shaft and assure that it is free of nicks and burrs.
2. Check fan and motor shafts for parallel 

and angular alignment.
3. Slide sheaves on shafts. Do not 

drive sheaves on as this may 
result in bearing damage.

4. Align fan and motor sheaves 
with a straight-edge or string 
and tighten.

WRONG WRONG WRONG CORRECT

Forward Curved 
Exhaust Fan

Direction of Fan Wheel Rotation
Blower access is labeled on unit. Check for proper 
wheel rotation by momentarily energizing the fan. 
Rotation is determined by viewing the wheel from the 
drive side and should match the rotation decal affixed 
to the fan housing (see Rotation Direction figures). If 
the wheel is rotating the wrong way, direction can be 
reversed by interchanging any two of the three electrical 
leads. Check for unusual noise, vibration, or overheating 
of bearings. Refer to the Troubleshooting section of this 
manual if a problem develops.

Fan RPM
Supply fan and exhaust fan will have an adjustable 
motor pulley (on 15 HP and below) preset at the factory 
to the customer specified RPM. Fan speed can be 
increased or decreased by adjusting the pitch diameter 
of the motor pulley. Multi-groove variable pitch pulleys 
must be adjusted an equal number of turns open 
or closed. Any increase in fan speed represents a 
substantial increase in load on the motor. Always check 
the motor amperage reading and compare it to the 
amperage rating shown on the motor nameplate when 
changing fan RPM. All access doors must be installed 
except the control center door. Do not operate units 
with access doors open or without proper ductwork in 
place as the fan motors will overload.

R
o

ta
tio

n
Airflow

Rotation

Forward Curved
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Optional Economizer

Relevant Set Points
 1. MAT SET   The outdoor air temperature set point 

after the energy core. The control will open/close 
the bypass damper to maintain temperature as 
best as it can. (Set point menu, default 53°F )

 2. LOW T LOCK   The set point for the low 
temperature mechanical cooling lockout.  
(Set point menu, default 32°F) 

 3. DRYBLB SET   The outdoor air set point to call for 
economizer. (Set point menu, default 63°F)

 4. AUX1 O   The controllers operating sequence 
structure. (Set point menu, default ‘None’)

 5. ERV OAT SP   The set point for low temperature 
economizer lockout. This is the low temperature 
set point when AUX1 O is set to ERV. (Set point 
menu, default 40°F)

Using the Keypad with Settings and Parameters
To use the keypad when working with set points, system 
and advanced settings, checkout tests, and alarms: 

1. Navigate to the desired menu.

2. Press  (enter) to display the first item in the 
currently displayed menu.

 3. Use the  and  buttons to scroll to the desired 
parameter.

 4. Press  (enter) to display the value of the currently 
displayed item.

 5. Press the  button to increase (change) the 
displayed parameter value.* 

 6. Press the  button to increase (change) the 
displayed parameter value.*

 7. Press  (enter) to accept the displayed value and 
store it in non-volatile RAM.

 8. CHANGE STORED displays.

 9. Press  (enter) to return the current menu 
parameter. 

 10. Press  (escape) to return to the current menu 
parameter.

  *When values are displayed, pressing and holding 
the  or  button causes the display to 
automatically increment. 

Optional EC Motor Features
Soft start – All motors 
feature soft start 
technology which 
eliminates inrush 
current at start-up.  
The motors will  
reliably start at any 
speed setting.

Overload protection – If the motor becomes 
overloaded, it will automatically reduce its speed until it 
is no longer overloaded. This means that the motor will 
never operate in the “service factor” which is possible 
with many AC motors. The motor and control are 
electrically protected with lightning surge protection.

Optional Start-Up Components

Optional Dirty Filter Switch

To adjust the switch, the unit must be running with 
all of the access doors in place, except for the 
compartment where the switch is located (exhaust 
intake compartment). The adjusting screw is located on 
the top of the switch. 

1. Open the filter compartment and place a sheet of 
plastic or cardboard over 50% of the filter media. 

2. Replace the filter compartment door.

3. Check to see if there is power at the alert signal 
leads (refer to electrical diagram). 

4. Whether there is power or not, turn the adjustment 
screw on the dirty filter gauge (clockwise if you did 
not have power, counterclockwise if you did have 
power) until the power comes on or just before the 
power goes off. 

5. Open the filter compartment and remove the 
obstructing material. 

6. Replace the door and check to make sure that you 
do not have power at the alert signal leads. 

The unit is now ready for operation. 

Setscrew (on front of switch) must 
be manually adjusted after the 
system is in operation.

Negative pressure connection 
is toward the ‘front or top’ of 
the switch. (Senses pressure on 
the blower side of filters)

Positive pressure connection is toward the ‘back or bottom’ 
of the switch. (Senses pressure at air inlet side of filters)
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Optional Frost Control

Timed Exhaust
1. Remove power from unit.
2. Jumper the temperature indicating sensor in the unit 

control center. Thermostat controller has a pre-set 
temperature of 32ºF. 

3. Set the frost control timer scale for T1 and T2 to 5m. 
Set the timer settings for T1 and T2 to 30.

4. Add power to the unit. Blower 
should cycle on for 30 minutes, 
then turn off for 5 minutes.

5. Remove power from unit and 
remove jumpers that were placed. 
Reset timer settings.
•  T1 timer setting set to 5 and 

timer scale set to 10m for 5 
minutes of blower off time.

•  T2 timer setting set to 5 and 
timer scale set to 1h for 30 
minutes of blower on time.

Optional CO2 Proportional Control 

Speed Controller
A carbon dioxide sensor is provided from the factory for 
field mounting OR unit mounting in the space(s) being 
served by the energy recovery unit.  

The ECV-10-VG carbon dioxide sensor is wired to 
the speed controller with default factory settings for 
proportional control of 500 PPM or less CO2 = 50% fan 
speed and 1500 PPM or greater CO2 = 100% fan speed. 
The blower’s speed proportionally modulates between 
500 and 1500 PPM CO2.

Variable Frequency Drive
The ECV-20 and ECV-30 are wired to the Variable 
Frequency Drive (VFD). Refer to the Variable Frequency 
Drive section for control sequence and programming. 

Timer  
Scale

Timer  
Scale

Timer  
Settings

T1

T2
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Factory Set Points
Variable frequency drives (VFDs) for the blowers are 
factory setup to operate in one of the three following 
modes:

• Modulating: 0-10 VDC signal wired in the field by 
others varies the speed of the blower between 30 
and 60 Hz

• Multi-speed: Digital contact closures by others 
command the VFD to run at multiple speed settings: 

 Open - Drive runs at 60 Hz
  SC to S4 - Drive runs at 40 Hz
  SC to S5 - Drive runs at 30 Hz
• CO2 Sensor: 

  Set Point Control: A carbon dioxide sensor is 
provided from the factory for field mounting OR 
unit mounting in the space(s) being served by the 
energy recovery unit. The CO2 sensors are wired 
to the unit VFD’s with two preset speeds of 700 
PPM or less CO2 = 50% fan speed and 800 PPM 
or greater CO2 = 100% fan speed.

   Proportional Control: A carbon dioxide sensor 
is provided from the factory for field mounting OR 
unit mounting in the space(s) being served by the 
energy recovery unit. The CO2 sensors are wired 
to the unit VFD’s with default factory settings 
of 500 PPM or less CO2 = 50% fan speed and 
1000 PPM or greater CO2 = 100% fan speed. 
Modulation of VFD occurs proportional to CO2 
between 500 and 1000 PPM.

The terminal locations for modulating and multi-speed 
are shown on the previous page. Most of the set points 
in the VFDs are Yaskawa factory defaults. However, 
a few set points are changed at Greenheck and are 
shown in the tables. These settings are based on the 
VFD mode selected.

Change Set Points
To gain access to change set points on the V1000 and 
J1000 drives, parameter A1-01 needs to be set at “2”. 
To prevent access or tampering with drive settings on 
either drive, change parameter A1-01 to “0”.

• Drive Operation
  SC to S1 contact for On/Off
   A1 (0-10 VDC) referenced to AC.  

Can use +15 VDC from +V.

Resetting the V1000 drive to factory defaults
To reset the V1000 drive back to Greenheck factory 
defaults, go to parameter A1-01 and set it to “2”. Then 
go to A1-03 and change it to “1110” and press enter. 
The drive is now reset to the settings programmed at 
Greenheck. This option is not available on the J1000.

Variable Frequency Drives
Optional factory installed, wired, and programmed 
variable frequency drives (VFDs) may have been 
provided for modulating or multi-speed control of the 
blowers. One VFD, either Yaskawa model V1000 or 
J1000, is provided for each blower (supply air and 
exhaust). 

Refer to the tables in this section for factory settings 
and field wiring requirements. Refer to the unit control 
center for unit specific wiring diagram. When making 
adjustments outside of the factory set points, refer to 
Yaskawa VFD instruction manual, which can be found 
online at www.drives.com. For technical support, 
contact Yaskawa direct at 1-800-927-5292.

MA MB MCRPH1SCHCS7S6S5S4S3S2S1

MPACAMAC+VA2A1PCP2P1

IGS-S+R-R+

V1000

MA MB MCACAMAC+VA1SCS5S4S3S2S1

J1000

OPTION 1 - 0-10 VDC CONTROL

SEE VFD INSTALLATION MANUAL FOR MORE DETAIL

USER TO PROVIDE ISOLATION AS REQUIRED

FOR CONTINUOUS 60Hz OPERATION JUMPER TERMINALS A1 AND +V.

WIRED TO A1 (+) AND AC (COMMON)
0-10 VDC CONTROL SIGNAL (BY OTHERS)

10 VDC = 60 Hz
0 VDC = 30 Hz

A1 AC

FOR ONE 0-10 SIGNAL, WIRE TO DRIVES IN PARALLEL

OPTION 2 - MULTI SPEED CONTROL

S5S4 SC
NEITHER S4 OR S5 CONTACT CLOSED
DRIVE SPEED = 60 Hz.

DRIVE SPEED = 40 Hz.
S4 TO SC CONTACT CLOSED (BY OTHERS)

S5 TO SC CONTACT CLOSED (BY OTHERS)
DRIVE SPEED = 30 Hz.

USER TO PROVIDE CONTACTS AND ISOLATION AS REQUIRED

SEE VFD INSTALLATION MANUAL FOR MORE DETAIL
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MODULATING CONTROL FOR FAN SPEED 
(0-10 VDC)

Parameter
Setting

V1000 J1000
A1-01 Access Level 2 2
B1-17 VFD Start-Up Setting 1 1
C6-02 Carrier Frequency 1 1
D2-02 Ref Lower Limit 50% 50%

E2-01 Motor Rated FLA
Motor 
FLA

Motor 
FLA

H2-01 Terminal MA, MC Function 5 5
H3-04 Terminal A1 Bias 50% 50%
L4-01 H2-01 Frequency Detection 15 15
L5-01 Auto Restart Attempt 5 5
A1-01 Access Level 0 0

CO2 SENSOR CONTROL FOR FAN SPEED 
(1/2 SPEED WHEN CO2 DROPS BELOW 700 PPM)
(FULL SPEED WHEN CO2 RISES ABOVE 800 PPM)

MULTI-SPEED CONTROL FOR FAN SPEED 
(1/3 OR 1/2 SPEED REDUCTION)

Parameter
Setting

V1000 J1000
A1-01 Access Level 2 2

B1-01
Reference Source 

(Frequency)
0 0

B1-17 VFD Start-Up Setting 1 1
C6-02 Carrier Frequency 1 1
D1-01 Frequency Reference 1 60 Hz 60 Hz
D1-02 Frequency Reference 2 40 Hz 40 Hz
D1-03 Frequency Reference 3 30 Hz 30 Hz
D1-04 Frequency Reference 4 60 Hz 60 Hz
D2-02 Ref Lower Limit 50% 50%

E2-01 Motor Rated FLA
Motor 
FLA

Motor 
FLA

H1-04
Multi-Function Input Sel 4 

(Terminal S4)
3 3

H1-05
Multi-Function Input Sel 5 

(Terminal S5)
4 4

H1-06
Multi-Function Input Sel 6 

(Terminal S6)
5 NA

H2-01 Terminal MA, MC Function 5 5
H3-10 A2 Not Used F NA
L4-01 H2-01 Frequency Detection 15 15
L5-01 Auto Restart Attempt 5 5
A1-01 Access Level 0 0

CO2 PROPORTIONAL CONTROL

Parameter
Setting

V1000 J1000
B1-17 VFD Start-Up Setting 1 1

C6-02 Carrier Frequency 1 1

D2-02 Ref Lower Limit 50% 50%
E2-01 Motor Rated FLA FLA FLA

H3-03
Analog Frequency 
Reference (Gain)

150% 150%

H3-04
Analog Frequency 
Reference (Bias)

25% 25%

L2-01 Ride Thru Power Loss 2 2
L4-05 Frequency Ref Loss 0 NA

L5-01 Auto Restart Attempt 5 5

A1-01 Access Level 0 0
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Maintenance Procedures:
Lubrication
Check all moving components for proper lubrication. 
Apply lubrication where required. Any components 
showing excessive wear should be replaced to maintain 
the integrity of the unit and ensure proper operation.

Dampers
Check all dampers to ensure they open and close 
properly and without binding. Backdraft dampers can 
be checked by hand to determine if blades open and 
close freely. Apply power to motorized dampers to 
ensure the actuator opens and closes the damper as 
designed.

Fan Belts
Belts must be checked on a regular basis for wear, 
tension, alignment, and dirt accumulation. Premature 
or frequent belt failures can be caused by improper 
belt tension (either too loose or too tight) or misaligned 
sheaves. Abnormally high belt tension or drive 
misalignment will cause excessive bearing loads and 
may result in failure of the fan and/or motor bearings. 
Conversely, loose belts will cause squealing on start-up, 
excessive belt flutter, slippage, and overheated sheaves. 
Both loose and tight belts can cause fan vibration.

When replacing belts on multiple groove drives, all belts 
should be changed to provide uniform drive loading. Do 
not pry belts on or off the sheave. Loosen belt tension 
until belts can be removed by simply lifting the belts off 
the sheaves. After replacing belts, insure that slack in 
each belt is on the same side of the drive. Belt dressing 
should never be used.

Do not install new belts on worn sheaves. If the 
sheaves have grooves worn in them, they must be 
replaced before new belts are installed.

The proper belt setting is the lowest tension at which 
the belts will not slip under peak load operation. For 
initial tensioning, set the belt deflection at 1⁄64-inch for 
each inch of belt span (measured half-way between 
sheave centers). For example, if the belt span is 
64 inches, the belt deflection should be one inch 
(using moderate thumb 
pressure at mid-point 
of the drive). Check 
belt tension two times 
during the first 24 hours 
of operation and 
periodically thereafter.

Fan Motors
Motor maintenance is generally limited to cleaning 
and lubrication. Cleaning should be limited to exterior 
surfaces only. Removing dust and grease buildup on 
the motor housing assists proper motor cooling. Never 
wash-down motor with high pressure spray. Greasing 
of motors is only intended when fittings are provided. 
Many fractional motors are permanently lubricated for 
life and require no further lubrication.

Routine Maintenance

DANGER
Electric shock hazard. Can cause injury or death. 
Before attempting to perform any service or 
maintenance, turn the electrical power to unit to OFF 
at disconnect switch(es). Unit may have multiple 
power supplies.

CAUTION
Use caution when removing access panels or other 
unit components, especially while standing on a 
ladder or other potentially unsteady base. Access 
panels and unit components can be heavy and 
serious injury may occur.

Once the unit has been put into operation, a routine 
maintenance program should be set up to preserve 
reliability and performance. Items to be included in this 
program are:

Lubrication 
Apply lubrication where required

Dampers 
Check for unobstructed operation

Fan Belts 
Check for wear, tension, alignment

Motors 
Check for cleanliness

Blower Wheel & Fasteners 
Check for cleanliness 
Check all fasteners for tightness 
Check for fatigue, corrosion, wear

Bearings 
Check for cleanliness 
Check set screws for tightness 
Lubricate as required

External Filter 
Check for cleanliness - clean if required

Internal Filter 
Check for cleanliness - replace if required

Door Seal 
Check if intact and pliable

Belt Span

Deflection = Belt Span
64
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Fan Wheel & Fasteners
Wheels require very little attention when moving clean 
air. Occasionally oil and dust may accumulate on the 
wheel causing imbalance. When this occurs the wheel 
and housing should be cleaned to assure smooth and 
safe operation. Inspect fan impeller and housing for 
fatigue, corrosion or wear.

Routinely check all fasteners, set screws and locking 
collars on the fan, bearings, drive, motor base and 
accessories for tightness. A proper maintenance 
program will help preserve the performance and 
reliability designed into the fan.

Bearings
Most bearings are permanently lubricated and require 
no further lubrication under normal use. Normal use 
being considered -20ºF to 120ºF and in a relatively clean 
environment. Some bearings are relubricatable and will 
need to be regreased depending on fan use. Check your 
bearings for grease zerk fittings to find out what type 
of bearing you have. If your fan is not being operated 
under normal use, bearings should be checked monthly 
for lubrication.

External Filter Maintenance
Aluminum mesh, 2-inch deep filters are located in the 
supply weatherhood (if the weatherhood option was 
ordered). Filters should be checked and cleaned on 
a regular basis for best efficiency. The frequency of 
cleaning depends upon the cleanliness of the incoming 
air. These filters should be cleaned prior to start-up.
Clean filters by rinsing with a mild detergent in warm 
water.

Internal Filter Maintenance
The units will typically be provided with 2-inch, pleated 
filters in the outdoor air and exhaust airstreams. These 
filters should be checked per a routine maintenance 
schedule and replaced as necessary to ensure proper 
airflow through the unit. See table for pleated filter size 
and quantity for each unit. Replacement filters shall be 
of same performance and quality as factory installed 
filters. Filter type must be pleated design with integral 
metal grid. Two acceptable filter replacements are 
Aerostar Series 400 or Farr 30/30®.

Outdoor Air Filters: Access to the outdoor air filters is 
through the door labeled as “Filter Access” on the sides 
of the unit. 

Exhaust Air Filters: Access to the exhaust air filters is 
through the door labeled as “Filter Access” on the sides 
of the unit.

Refer to Access Panel Location section for additional 
information on filter locations.

Door Seal Maintenance
A bulb seal is installed on the perimeter of the door 
frame. Inspect at least annually to ensure that the seal is 
still intact.

Energy Recovery Core
Annual inspection of the energy recovery core is 
recommended. Units ventilating smoking lounges and 
other nonclean air spaces should have energy recovery 
core inspections more often based upon needs. 

Accessing the energy recovery core - Disconnect 
the power to the ECV. Remove access panel.

Removing the energy recovery core - Once the 
energy core access doors are removed, the core can be 
pulled from the housing. To replace the core, reverse the 
procedure.

Recommended cleaning procedure - First, remove 
the energy recovery core by following the instructions 
on this page.

Once the core is removed, gently vacuum the surfaces 
of the core to remove the dirt and debris that has 
accumulated. 

Frequency of cleaning - A regular cleaning cycle must 
be established for the energy recovery core in order to 
maintain optimum sensible and latent energy transfer. In 
reasonably clean environments such as schools, offices 
or retail stores, the energy recovery core should be 
inspected annually and cleaned as needed.

Failure to follow a regular cleaning cycle for the energy 
recovery core can result in significant energy transfer 
performance losses.

 Pleated Filter Size and Quantities

Unit Size
Supply Exhaust

Size Qty Size Qty

ECV-10 16 x 20 2 20 x 20 2

ECV-20 16 x 20 2 20 x 20 2

ECV-30 20 x 20 3 20 x 20 3

All dimensions in inches.

WARNING
Do not wash, soak in water or use detergents and 
cleaners on the core. This will result in a damaged 
core.
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Troubleshooting - Economizer 
Alarms

Addressing Alarms
Alarms will signify a faulty sensor. When this occurs, 
verify all connections to the sensor and controller are 
secure. Press enter twice to clear the alarm. If the issue 
persists, consult the factory.

Clearing Alarms
Once the alarm has been identified and the cause has 
been removed (e.g. replaced faulty sensor), the alarm 
can be cleared from the display.

To clear an alarm, perform the following:

 1. Navigate to the desired alarm.

 2. Press the  (enter).

 3. ERASE? displays.

 4. Press  (enter).

 5. ALARM ERASED displays.

 6. Press  (escape) to complete the action and return 
to the previous menu.

NOTE
If an alarm still exists after you clear it, it redisplays 
within 5 seconds.
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Troubleshooting – Airflow

Test and Balance Report
The Test and Balance Report (TAB) is utilized to determine whether the appropriate amount of outdoor air and 
exhaust air is being supplied and removed from a building, respectively. There are no set rules on what information 
must be included in a TAB report. As such, if a TAB report indicates that the airflow on a unit is low, prior to 
contacting the factory, please determine the following information:

Airflow problems can often be tied back to improper ductwork installation. Be sure to install ductwork in accordance 
with SMACNA and AMCA guidelines.

Unit #1 Unit #2 Unit #3 Unit #4

Model Number

Serial Number

Nameplate Information

 Voltage

 Hertz

 Phase

 Outdoor Air Fan Amps

 Exhaust Fan Amps

 Outdoor Air Fan Horsepower

 Exhaust Fan Horsepower

Design Airflow

 Outdoor Air

 Exhaust

Measured Airflow

 Outdoor Air

 Exhaust

Measured Data

 Blower Rotation

 Outdoor Air Fan RPM

 Exhaust Fan RPM

 Outdoor Air Fan Amp Draw

 Exhaust Fan Amp Draw
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Always have a completed Pre Start-Up Checklist, unit Start-Up Checklist, and Optional Accessories Checklist prior to 
requesting parts or service information.

Symptom Possible Cause Corrective Action

Blower fails  
to operate

Blown fuse or open circuit breaker.
Replace fuse or reset circuit breaker and check 
amps.

Defective motor or capacitor. Replace.

Motor starter overloaded. Reset starter and check amps.

Electrical.
Check for On/Off switches. Check for correct 
supply voltage.

Drive.
Check for broken or loose belts. Tighten loose 
pulleys.

Motor starters 
“chatter” or 
do not pull in

Control power (24 VAC) wiring run is too long 
(resistance should not exceed 0.75 ohms).

Shorten wiring run to mechanical room or install a 
relay which will turn unit on/off. Consult factory for 
relay information.

Incoming supply power is less than anticipated. 
Voltage supplied to starter coil must be within  
+10% / -15% of nominal voltage stated on the coil.

Need to increase supply power or use a special 
control transformer which is sized for the actual 
supply power.

Motor over amps

CFM too high. Check cfm and adjust drives if needed.

Static pressures are higher or lower than design.
If higher, ductwork should be improved. 
If lower, fan rpm should be lower.

Blower rotation is incorrect. Check rotation and reverse if necessary.

Motor voltage incorrect. Check motor nameplate versus supplied voltage.

Motor horsepower too low.
See specifications and catalog for fan curves to 
determine if horsepower is sufficient.

Shorted windings in motor. Replace motor.

Low airflow (cfm)

Unit damper not fully open. Adjust damper linkage or replace damper motor.

System static pressure too high.
Improve ductwork to eliminate losses using good 
duct practices.

Blower speed too low. Check for correct drives and rpm with catalog data.

Fan wheels are operating backwards.
For 3-phase, see Direction of Fan Wheel Rotation 
under Unit Start-Up section.

Dirty filter or energy core.
Follow cleaning procedures in Routine Maintenance 
section.

Leaks in ductwork. Repair.

Elbows or other obstructions may be obstructing  
fan outlet.

Correct or improve ductwork.

Belt slippage. Adjust belt tension.

High airflow (cfm)

Blower fan speed too high.
Check for correct fan rpm. Decrease fan speed if 
necessary.

Filter(s) not in place. Install filters.

Insufficient static pressure (Ps) (airflow resistance).
Induce Ps into system ductwork. Make sure grilles 
and access doors are installed. Decrease fan speed 
if necessary.

One or both 
blowers turn off 
intermittently and 
back on after 
about 2 minutes

Frost control sensors are tripping. 
Adjust frost temperature sensor set point as 
needed.

Troubleshooting – Unit
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Troubleshooting – Unit

Symptom Possible Cause Corrective Action

Excessive noise  
or vibration

Fan wheel rubbing on inlet.
Adjust wheel and/or inlet cone. Tighten wheel hub 
or bearing collars on shaft.

Bearings.
Replace defective bearing(s). Lubricate bearings. 
Tighten collars and fasteners.

Motor base or blower loose. Tighten mounting bolts.

Bearing and drive misaligned. Realign.

Noise being transmitted by duct.

Make sure ductwork is supported properly. Make 
sure ductwork metal thickness is sized for proper 
stiffness. Check duct size at discharge to ensure 
that air velocities are not too high.

Always have a completed Pre Start-Up Checklist, unit Start-Up Checklist, and Optional Accessories Checklist prior to 
requesting parts or service information.

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



Energy Core Ventilator26
®

Maintenance Log 

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________
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Maintenance Log 

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________
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As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications 
without notice.

Specific Greenheck product warranties are located on greenheck.com within the product area tabs and in the 
Library under Warranties.

Greenheck catalog, Energy Core Ventilators, Model MiniCore 
and ECV, provides additional information describing the 
equipment, fan performance, available accessories, and 
specification data.

®

Phone: 715.359.6171 • Fax: 715.355.2399 • Parts: 800.355.5354 • E-mail: gfcinfo@greenheck.com • Website: www.greenheck.com

Our Commitment

AMCA Publication 410-96, Safety Practices for Users and 
Installers of Industrial and Commercial Fans, provides 
additional safety information. This publication can be obtained 
from AMCA International, Inc. at www.amca.org.
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1Fire Ready Hood

Installation, Operation and Maintenance Manual
Please read and save these instructions for future reference. Read carefully before attempting to assemble, install, 
operate or maintain the product described. Protect yourself and others by observing all safety information. Failure 
to comply with instructions could result in personal injury and/or property damage!

WARNING
To reduce the risk of fire, electric shock, or injury 

to persons, observe the following:

• Use this unit only in the manner intended by the 
manufacturer. 

• Before servicing or cleaning unit, switch power off 
at service panel and lock the service disconnecting 
means to prevent power from being switched on 
accidentally. When the service disconnecting means 
cannot be locked, securely fasten a prominent 
warning device, such as a tag, to the service panel.

• Installation work and electrical wiring must be 
done by a qualified person(s) in accordance with all 
applicable codes and standards, including fire rated 
construction codes and standards.

• Sufficient air is needed for proper combustion 
and exhausting of gases through the flue 
(chimney) of fuel burning equipment to prevent 
backdrafting. Follow the heating equipment 
manufacturer’s guideline and safety standards such 
as those published by the National Fire Protection 
Association (NFPA), and the American Society 
of Heating, Refrigeration and Air Conditioning 
Engineers (ASHRAE), and the local code authorities.

• When cutting or drilling into wall or ceiling, do not 
damage electrical wiring and other hidden utilities.

• To reduce the risk of fire or electric shock, do 
not use this range hood with an additional speed 
control device.

• Ducted fans must always be vented to the 
outdoors.

• To reduce the risk of fire, use only metal ductwork.
• Use with approved wiring only.
• This unit must be grounded.

WARNING
To reduce the risk of range top grease fire:

• Never leave surface units unattended at high 
settings. Boilovers cause smoking and greasy 
spillovers that may ignite. Heat oils slowly on low or 
medium settings.

• Always turn hood ON when cooking at high heat or 
when cooking flaming foods.

• Clean ventilation fans frequently. Grease should not 
be allowed to accumulate on fan or filter.

• Use proper pan size. Always use cookware 
appropriate for the size of the surface element.

To reduce the risk of injury to persons in the event 

of a range top grease fire, observe the following:*

• SMOTHER FLAMES with a close-fitting lid, cookie 
sheet, or metal tray, then turn off the burner. BE 
CAREFUL TO PREVENT BURNS. If the flames do 
not go out immediately, EVACUATE AND CALL THE 
FIRE DEPARTMENT.

• NEVER PICK UP A FLAMING PAN. You may be 
burned.

• DO NOT USE WATER, including wet dishcloths or 
towels - violent steam explosion will result.

* Based on “Kitchen Fire Safety Tips” published by 
NFPA.

Listed to UL 300A Standard

REPORT #1293

®

®

Model GRRS

Fire Ready Hood
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Receiving

Upon receiving the product, check to ensure all 
items are accounted for by referencing the delivery 
receipt or packing list. Inspect each crate or carton 
for shipping damage before accepting delivery. Alert 
the carrier of any damage detected. The customer will 
make notation of damage (or shortage of items) on the 
delivery receipt and all copies of the bill of lading which 
is countersigned by the delivering carrier. If damaged, 
immediately contact your Greenheck Representative. 
Any physical damage to the unit after acceptance is not 
the responsibility of Greenheck Fan Corporation.

Unpacking

Verify that all required parts and the correct quantity of 
each item have been received. If any items are missing, 
report shortages to your local representative to arrange 
for obtaining missing parts. Confirmation of shipment(s) 
must be limited to only items on the bill of lading.

Handling

Handle in such a manner as to keep from scratching or 
chipping the coating. Damaged finish may reduce ability 
of unit to resist corrosion.

Storage

Units are protected against damage during shipment. If 
the unit cannot be installed and operated immediately, 
precautions need to be taken to prevent deterioration of 
the unit during storage. The user assumes responsibility 
of the unit and accessories while in storage. The 
manufacturer will not be responsible for damage during 
storage. These suggestions are provided solely as a 
convenience to the user.

The ideal environment for the storage of units and 
accessories is indoors, above grade, in a low humidity 
atmosphere which is sealed to prevent the entry of 
blowing dust, rain, or snow. Temperatures should be 
evenly maintained between 30°F (-1°C) and 110°F 
(43°C). All accessories must be stored indoors in a 
clean, dry location.

®
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3Fire Ready Hood

GRRS - 30 - F - E - D - N
Type

Residential 
Range 
Suppression

Length

30 inches
36 inches

Ventilation

F - Integral Fan - Front Recirculation
R - Integral Fan - Rear Discharge
T - External Fan - Top Discharge

External Fan Type

D - Inlet Duct
W - Wall Mount

Example:  GRRS-30-F-D-N

Greenheck RRS, 30 inches long, with front fan discharge,
with dual element disconnect, NFPA 101 Compliant

NFPA 101 Compliance

X - Noncompliant
N - Compliant

Range Disconnect Type

E - Electric
G - Gas
D - Dual (gas and electric)

Model Number Code

Parts Checklist
Hood
Back support mounting bracket
External fan (Inline / Wall Mount / None) 
•  25 ft. plenum rated wire for plug and play 

connection
8 ft. of metal clad wire for hood power connection 
(marked with red tape)
Gas disconnect valve (optional) 
•  6 ft. shielded control wire for plug and play 

connection
Electrical disconnect box (optional) 
•  6 ft. shielded control wire for plug and play 

connection
8 ft. of metal clad wire for gas disconnect/electrical 
disconnect connection (marked with black tape)
Remote switches, ADA (optional)
Manual Pull Kit (optional) consisting of the following: 
• Pull Box (1) 
• Pull Face (1) 
• Elbow Pulley (3) 
• 25 ft. Cable and Pin
The ClockBox (optional) 
•  20 ft. shielded control wire for plug and play 

connection

Exploded View

Recirculating Vent 
(recirculating model)

Power Switch

Reset Switch

Electrical Disconnect
(Black Tape)

Thumbscrew to remove vent
on some models

Thumbscrews (2x)
(inline models)

Discharge Nozzles
with protective caps

Light Bulb

Fusible Link

Low Temperature 
Switches

High Temperature
Switch 

Thumb Nut (3x)

Grease Tray

Grease Filter

Extinguisher 
Pressure Gauge

110 VAC Power Supply
(Red Tape)

Junction Box

Back Support 
Mounting BracketFan Speed Knob

Light Switch

LED Status Light

®
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4 Fire Ready Hood

Sample Installations

Plenum Ready
Supply Cable to Fan
(provided)

Power Disconnect Cable
(provided)

110 VAC Supply Cable
(provided)

Cabinet

Range Hood
(provided)

Airflow

Soffit

Inline Duct Fan
(provided)

10 in. Ductwork

Roof Cap
(by others)

7 in. to 10 in. Transition7 in. to 10 in. Transition

7 in. Ductwork

Fan

Cabinet

Range Hood
(provided)

Airflow

Soffit

Plenum Ready 
Supply Cable to Fan
(provided) 

Power Disconnect Cable
(provided)

110 VAC Supply Cable
(provided)

Wall Mount Fan Box
with Access Cover for
Service and Mounting
(provided) 

Wall Mount Fan Box
with Access Cover for
Service and Mounting
(provided) 

Cabinet

Wall Cap
(by others)Range Hood

(provided)

Airflow

 3½ x 12-in. Ductwork

Soffit

Power Disconnect Cable
(provided)

110 VAC Supply Cable
(provided)

Cabinet

Range Hood
(provided)

Airflow

Soffit

Power Disconnect Cable
(provided)

110 VAC Supply Cable
(provided)

External Fan | Inline Fan

Integral Fan | Rear Discharge Integral Fan | Front Recirculation

External Fan | Wall Mount Fan

®
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5Fire Ready Hood

Preparing the Install Location
Mounting Bracket - The mounting bracket and hood must be centered over the range. If the range is not in place, 
the center marking should be relative to it’s final position. Refer to page 7 for bracket mounting points, rear access 
holes and access points. 

Ductwork - The ductwork and fittings used for outside venting (if applicable) must be carefully selected to ensure 
that the static pressure is in line with the fan parameters. The table below displays maximum duct length allowed for 
the various fan options.

Hood  

Width

NFPA 101 

Compliance
Fan Type Venting

CFM  

(at hood)

Duct Length 

(maximum)

30 inches

No Internal Front (recirculating) 140 Not applicable

No Internal Rear Discharge 250 Not applicable

No Inline Duct Fan Vertical Duct 470 35 feet

No Exterior Wall Fan Vertical Duct 150 20 feet

Yes Internal Front (recirculating) 500 Not applicable

Yes Internal Rear Discharge 500 Not applicable

Yes Inline Duct Fan Vertical Duct 510 35 feet

Yes Exterior Wall Fan Vertical Duct 550 20 feet

36 inches

No Internal Front (recirculating) 140 Not applicable

No Internal Rear Discharge 250 Not applicable

No Inline Duct Fan Vertical Duct 470 35 feet

No Exterior Wall Fan Vertical Duct 150 20 feet

Yes Internal Front (recirculating) 500 Not applicable

Yes Internal Rear Discharge 500 Not applicable

Yes Inline Duct Fan Vertical Duct 510 35 feet

Yes Exterior Wall Fan Vertical Duct 550 20 feet
Maximum duct length equals horizontal and vertical duct runs plus duct components such as fittings, elbows, and transitions.

For installations requiring vertical duct venting to an inline fan and NFPA 101 compliance, the hood should be 
adapted from a 7-inch round duct access hole to a minimum 12-inch duct. 

For installations requiring vertical duct venting to an inline fan and NFPA 101 compliance is NOT required, the hood 
can be adapted to a minimum 10-inch duct.

WARNING
The amount of fittings and ductwork directly affects the resistance or static pressure placed on the system. If the 
system is not within the proper static pressure range, the heat sensors and controls will be adversely affected and 
will impact the proper function of the safety controls. Therefore it is required that airflow testing be recorded along 
with installation documentation. The air testing is accessed by the removal of the grease tray and measured with 
an airflow pressure gauge.

Static Pressure Testing - The magnehelic gauge test port opening is located 
beneath the grease tray. The static pressure needs to be measured to ensure 
airflows meet design criteria. The airflow is measured by attaching the gauge 
tubing to the magnehelic gauge inlet, and the hood fitting is attached to the 
grease drain hole beneath the grease tray.

A reading of 0.45 to 0.85 inches wg. is required to meet design standards. 
This reading will correspond to the static pressure of the ductwork, hood  
and fan combination.

Magnehelic Gauge 
Test Port
Magnehelic Gauge 
Test Port

®
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6 Fire Ready Hood

Fans

For inline fans and exterior wall fans, fan location and 
proper mounting will be required.

If the hood system is configured for front recirculation 
discharge or rear discharge and NFPA 101 compliance, 
the unit will come equipped with a fan box. If installing 
under cabinets, keeping the fan box flush to the 
underside of cabinet will guarantee correct spacing. 
Otherwise, center and mark the installation area 
according to wall mounting bracket prior to hanging.

The following steps will be required.

1. Insert/attach the top portion of the manual pull kit 
conduit through the fan box.

Accessories

Location restrictions will apply if the hood system 
supplied is provided with any of the optional 
accessories:

• ClockBox
• Remote ADA Switches
• Manual Pull Station

2. Attach square duct collar to the bottom of the fan 
box with included hardware.

3. Attach the fan box to the mounting bracket with 
included 8/32 nuts, then complete the installation on 
the manual pull kit conduit and top/bottom unions.

When prepping a space for installation, a 4-9⁄16 inch 
space must be allowed between the top of the mounting 
bracket and the bottom of the cabinet for the fan box. 
The additional height of the unit should not result in 
reduced range clearance. Cabinets should be installed 
approximately 5 inches higher to accommodate the 
additional size of the NFPA 101 fan box assembly.
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7Fire Ready Hood

A

B

C D

E

F

G

Installation 

Mounting Bracket for a 30-inch unit

Mounting Bracket for NFPA Installation

Installation Elevation

A. Hood (30 or 36 inches)
B. Appliance (for reference purposes)
C. Range Disconnect - electric, gas or dual (optional)
D. Gas Range Element Disconnect (not shown)
E. The ClockBox. Range Element Time-Out System (optional)
F. Handicapped Accessible Control Box (optional)
G. Manual Pull Station (optional)

Mounting Bracket

A. Center notches
B. Critical mounting points must be 

secured to studs or drywall hangers.
C. Rear access to junction box 

connection
D. Primary access point for 

connections to junction box
E. Secondary access point for 

connections to hood (options/
accessories)

F. Additional mounting points. Secure 
minimum of three (3) screws per row.

Cabinet FrontCabinet Front

Cabinet Bottom

Electrical 
Access Hole

7-inch Round Duct 
Access Hole

CL

5-15/16 in.

7-13/16 in.

10-5/16 in.

4 in.

1/16 in.

28-5/8 in.

1-11/16 in.

A

B
B

B

C

F

F

F

F

F

F

F

F

A

0 
in

.

2-
7/

16
 in

.

4-
7/

16
 in

.

6-
7/

16
 in

.

8-
7/

16
 in

.

10
-1

5/
16

 in
.

DE

10-5/16 in.

5-7/8 in.

1/16 in.

28-5/8 in.

1-5/8 in.

A

B
B

B
C

F

F

F

F

F

F

F

F

A

0 
in

.

2-
1/

2 
in

.

4-
1/

2 
in

.

6-
1/

2 
in

.

8-
1/

2 
in

.

11
 in

.

DE
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8 Fire Ready Hood

1. Lift hood onto mounting bracket and seat the lower 
tabs of the mounting bracket into slots in back of  
hood.

2. While holding the hood up, hook safety cable to 
chain link on mounting bracket and screw nut 
to close the link. The hood is now in the service 
position.

3. Connect male plug from top of hood into female plug 
mounted in junction box.

5. Remove the safety key from the actuator arm by 
rotating and lifting straight upwards. The system will 

not actuate without completing steps 4 and 5.

6. Rotate hood to wall and thread the three thumb nuts 
to the bolts in the mounting plate. Check page 18 for 
location of thumb nuts.

Installing Hood onto Mounting Bracket 4. Remove the safety pin - identified with the yellow 
CAUTION flag from the trigger on top of the 
extinguisher bottle.

Safety Pin

CAUTION
The system is now armed.

NOTE
Install manual pull station, if provided, before arming 
the system.

Slots
Lower Tabs

Chain Link
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9Fire Ready Hood

CAUTION
Use sheet metal screws to secure ductwork to inlet 
and outlet. It is critical that the screw penetrate the 
metal of the flange, but not so far as to bind the 
impeller. It may be necessary to angle screws away 
from impeller.

Installing Fan (if applicable)

Inline

Install fan vertically in ductwork running between the 
unit and roof cap.

For best results, use as few elbows or transitions as 
possible. If necessary, long radius elbows or bends are 
recommended.

To attach ductwork, use duct tape at inlet and outlet to 
assure a good seal. If using fan clamps, attach clamps 
and insert screws through clamp into inlet and outlet 
flanges.

Wall Mounted Fan

Fasten the fan box to an external wall via the four 
0.27-inch mounting holes.

Run electrical through the 0.81-inch hole towards the 
top right corner of the box.

Attach ductwork using duct sealant, caulk, or tape 
to all seams to prevent air leakage and maximize air 
performance.

For best results use as few elbows or transitions as 
possible. If necessary, long radius elbows or bends are 
recommended.

8.25 in.

10.00 in.3.75 in.

2.00 in.

Ø13.375 in.

Inline Exhaust Fan - Non-NFPA

Inline Exhaust Fan - NFPA

11.875 in.

10.50 in.

3.75 in.

2.4375 in.
Ø16.00 in.

17.50 in. 

12.00 in.

14.00 in.

14.625 in.

4.0625 in. 

Ø0.27 in. (4X)
MOUNTING HOLES 

Ø8 IN. VENT DUCT CONNECTION

Wall Fan - Non-NFPA

Wall Fan - NFPA

17.8125 in.

11.625 in.

15.875 in.

4.625 in. 

Ø0.81 in.

13.375 in. Ø0.27 in. (4X)
MOUNTING HOLES 

Ø8 IN. VENT DUCT CONNECTION 
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10 Fire Ready Hood

Gas Disconnect Valve (if applicable)

The gas solenoid is designed for use with 3/4-inch NPT 
pipe. Be sure to note the “IN” and “OUT” ends of the 
solenoid body (as marked on the body). This determines 
direction of gas flow. Refer to wiring diagram on pages 
13 and 15 for details on electrical connection.

Electrical Disconnect Box (if applicable)

1. Cut a hole in the drywall for the relay box; refer to 
the submittal for dimensions. Be sure to note the 
1-1/4 inch overhang on each side of the face plate. 
Given this, the hole should be about 6-3/8 by 8-3/4 
inch. The relay box has been designed to fit in a 
standard 2x4 studded wall.

2. If you haven’t already done so, run wiring from the 
junction box location (on the unit mounting plate) to 
the power disconnect box location and string through 
one of the knockouts in the box.

3. Make all wiring connections and secure face plate to 
box in wall. Wiring information is provided on pages 
13 and 15.

Range Element Disconnect Installation

Face Plate

208-220 VAC
supply to appliance

120 VAC
from hood, black tape
120 VAC
from hood, black tape

6-3/8 in.

8-3/4 in.

110 VAC Supply from Hood
- Electrical Connection

3/4-in. NPT

3/4-in. NPT

GAS FLOW

®
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11Fire Ready Hood

Refer to your submittal for installation dimensions of 
these accessories.

ClockBox (optional)

The ClockBox works by controlling the cooking element 
(gas, electric and dual element ranges) and minimizes 
the likelihood of an unattended cooking fire. The system 
disables the cooking element until the operator unlocks 
the cover and presses the GO button. After two hours 
the cooking element is automatically disabled. 

If this unit was provided with the ClockBox, a ClockBox 
controller and Touchscreen user-interface will be 
provided. Both will need to be remotely mounted near 
the appliance (range) on a nearby wall.

Remote ADA Switches (optional)

If the unit is provided with the remote ADA switches, 
these will have to be installed to be in compliance with 
ADA standards for Accessible Design.

Manual Pull Station Installation (optional)

If the unit is provided with the remote ADA switches, 
these will have to be installed to be in compliance with 
ADA standards for Accessible Design.

Parts included in the kit:

Step 1:  Installing Conduit

Mount the pull box in an appropriate location according 
to local building codes. Keep 
in mind you are supplied with 
25 feet of cable and three (3) 
elbow pulleys. Install 1/2 inch 
conduit (not included) 
between the unit and the 
pull box, using the pulleys as 
needed. Pull cable through 
the conduit, and allow 8 to 
12 inches of slack to be left 
at the hood unit end. Be sure 
to abide by all local building 
codes when installing 
conduit.

Step 2:  Replace Safety Pin and Key (to prevent 
accidental discharge)

With the unit lowered 
into its service position, 
put the safety pin in 
its slot at the top of 
the extinguisher tank. 
Also replace the safety 
key in its slot in the 
actuator arm. Then 
remove the cable from 
the actuator arm.

Step 3:  Install Cable and Pin to hood

Thread the cable through the conduit, with the pin 
reaching the unit. Remove the grease filter. In the upper 
right corner, find the two pulleys as illustrated. Hold the 
rear-most pulley in 
place. From the top 
of the unit, replace 
its pin with the one 
on the cable. Push 
the pin through the 
pulley until you hear 
it click in place. Go 
back to the actuator 
arm and rehook 
cable onto the arm.

Step 4:  Install Cable to Pull Face

With the unit in its lowered 
position, attach the 
cable to the pull face by 
crimping a loop in the 
cable through the hole 
on the back side of the 
handle. Be sure cable 
is securely crimped to 
withstand at least 50 lbs. 
of pull force. Leave no more than 12 inches of slack 
in the line on the pull face end, but maintain 8 to 12 
inches. To make this easier, the handle may be removed 
by loosening the set screw in one of the studs, and 
sliding the red plastic rod out. Attach the pull face to 
the pull box already mounted on the wall, collecting 
any slack into the pull box. Do not allow slack cable to 
collect above the hood.

Installing Ductwork (optional)

Ductwork will need to be provided and installed if the 
unit was provided with an external fan. 

Installation work must be done by qualified person(s) 
in accordance with all applicable codes and standards, 
including fire-rated construction.

To minimize static pressure losses and promote 
adequate airflow, minimize duct run lengths where 
possible.

WARNING
You must allow for 8 to 12 inches of slack in the cable 
to sit at the pull face. Failure to do so will cause the 
unit to discharge the next time the unit is lowered into 
its service position.

CAUTION
Make sure the cable does not become caught on any 
part of the hood or conduit, or the cable will not be 
able to be pulled, and the unit will not discharge.

Installing Accessories

Pull Box (x1) Pull Face (x1) Elbow Pulley (x3) Cable and Pin (25 ft)

Conduit attachment
to backplate

Crimp
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12 Fire Ready Hood

Main Control Power

1. Determine mounting location of the appliance 
disconnect (contactor box and/or gas valve) and 
mounting bracket, if not already done.

2. Run factory-provided wire from junction box 
through the wall to the appliance disconnect, 
unless ClockBox option is provided. For electrical 
installation information regarding the ClockBox, refer 
to page 16. Wire the factory-provided 110 VAC main 
power connection to a 15 amp rated circuit.

3. If the hood unit is to be linked to a fire alarm system, 
accommodations for those wires will need to be 
made at this time as well. Refer to fire alarm electrical 
installation information on page 14.

CAUTION
Electrical installation should be performed by a 
licensed electrician. Installation should be performed 
according to all applicable codes and regulations. Shut 
off power at the main breaker to prevent electrical 
shock when accessing electrical connections.
All field installation and wiring of electrical equipment 
must be done to meet NEC and local codes

Electrical Installation

Range Supply Line
208-220 VAC 50A max
supplied by others

Hood Supply 110-120 VAC 15A
Metal clad wire from 110-120 VAC supply line
12/2  8 ft length, marked with red tape
supplied by Greenheck

Run metal clad wire from junction box on mounting 
plate to power disconnect box through wall
Metal clad wire from 110-120 VAC supply line
14/2  8 ft length, marked with black tape
supplied by Greenheck

Junction Box
with Connector 
Junction Box
with Connector 

Alarm Wire(s)
NO/NC Local and Remote Alarm
by others

Alarm Wire(s)
NO/NC Local and Remote Alarm
by others

Power disconnect mounted flush to wall
50A 250V NEMA 14-50 receptacle
supplied by Greenheck

Power disconnect mounted flush to wall
50A 250V NEMA 14-50 receptacle
supplied by Greenheck

®
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13Fire Ready Hood

Electric Disconnect Box (if applicable)

Gas Disconnect Valve (if applicable)

50AMP 250V
NEMA 14-50

L1 208-220 VAC Black Hot
L3 208-220 VAC Red Hot

T1 208-220 VAC Black Hot
T3 208-220 VAC Red Hot

By others 
Provided by Greenheck
Provided by others 

By Greenheck 

T1

L1

T3

L3

50 AMP 208-240 VAC Single Phase
Supply Line   (by others)

110 VAC Coil

Wire Nut 
Neutral 

GND

6 Position
Orange 
Connector

6 Position
Grey 
Connector

15 AMP 110-120 VAC
Supply Line   (by others) 

Metal Clad to 110-120 VAC 
Power Disconnect 
(Black Tape) - 14/2

Metal Clad Wire from 110-120 VAC 
Supply Line (Red Tape)

Green Ground

Wire nut inside power 
disconnect box

Green Ground

Black Hot 
110-120 VAC 14/2 Hood

White Neutral

Black Hot 110-120 VAC

Junction 
Box

White NeutralContactor 50A

Supplied 

Power Disconnect Box
8” x 6” x 4”

Back Support 
Mounting Bracket

GND
NEUT
HOT
GND
NEUT
HOT

H

N

H

HH

}

}

}

Metal Clad Wire from 110-120 VAC 
Supply Line (Red Tape)

6 Position
Orange 
Connector

6 Position
Grey 
Connector

15 AMP 110-120 VAC
Supply Line   (by others) 

Multiconductor 
(4 Conductor)

110-120 VAC Gas Solenoid Green

Green Ground

Green Ground

Black

Hood

White Neutral

White Neutral

Black Hot 110-120 VAC

Black Hot 110-120 VAC

Junction
Box 

Junction Box

Wire Nut

White

Back Plate

GND
NEUT
HOT
GND
NEUT
HOT

Metal Clad to 110-120 VAC 
Power Disconnect
(Black Tape)
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14 Fire Ready Hood

Inline/Wall Mount Fan Power (if applicable)

Twenty-five (25) feet of plenum rated wire is provided 
with both the inline fan and wall mounted fan option. 
The fan needs to be connected with the provided 
connector within the hood controls. See wiring diagram 
on page 15 for wiring information.

ClockBox (if applicable)

Twenty (20) feet of shielded control wire is provided with 
the ClockBox option to connect the ClockBox controller 
to the touchscreen interface. The ClockBox needs to be 
connected back via the connector within hood controls. 
See wiring diagram on page 15 for wiring information.

Remote ADA Switches (if applicable)

Eight (8) feet of shielded control wire is provided with 
the ADA remote switch option. The switches need to be 
connected back with the provided connector within the 
hood controls. See wiring diagram on page 15 for wiring 
information.

Fire Alarm System Connections

The hood unit has two fire alarm connections (discrete 
switches), each with its own trigger. A connection is 
made to one output (Y#) and one common (C#) at the 
controller. The output labeled Y0 is triggered by a fault 
from the high temperature switch (190°F), or pressure 
switch, or hose switch. Output Y1 is triggered by a 
high temperature switch (190°F) and a low pressure 
fault in the extinguisher tank (the fire suppressant has 
discharged). You may use either one connection or 
both, depending on your situation. When there is a fault, 
a buzzer in the unit will sound and the power disconnect 
will turn off.

Local Alarm Connection: Connect to output Y0 and 
common C0

Remote Alarm Connection: Connect to output Y1 and 
common C1

To connect to the alarms, it is preferred that you use a 
spade terminal connector (supplied), but a stripped wire 
is acceptable.

Connecting the alarm system in the configuration 
described above results in a normally open connection.

To switch these two alarm contacts to normally closed 
connections, insert a jumper into the blue and the gray 
terminal adjacent to it (terminal blocks 4 and 5). One 
leg of the provided jumper is inserted into the blue 
terminal and the other into the gray terminal.

In addition to the fire alarm system connections 
described previously, a second connection may be 
made to the fire alarm switch installed in the unit. Unlike 
the connection above, this switch does not require 
power to be fed to the hood in order to function. The 
fire alarm switch is located above the actuator arm, 
beside the controller assembly. The fire alarm switch is 
activated when the actuator arm trips.

To connect the fire alarm switch, wire the fire alarm to 
the common connector and normally open or normally 
closed connection as shown.

NOTE
Ensure jumper is inserted completely and the top of 
the jumper is level with the other jumpers.

Y0

Y1

C0

C1

Onboard Controller

Common

Normally Open

Normally Closed

Fire Alarm Switch
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15Fire Ready Hood

Wiring Diagram

Description Value
CB ClockBox 2 HR

F1 Controller Fuse 1 AMP Fast Blow

F2 Fan Fuse 2 AMP Slow Blow

F3 Dual Disconnect 1 AMP Slow Blow

F3 Disconnect Fuse 0.5 AMP Slow Blow

F4 Main Fuse 8 AMP Slow Blow

F5 ClockBox Fuse 8 AMP Slow Blow

MP1 Main Power Connector

FP2 Fan Connector

SW1 Main Power Switch

SW2 Light Switch

SW3 Service Switch

SW4 Reset Switch

SW5 Optional ADA Light

SW6 Optional ADA Fan

HSW1 Hose Switch

HITH1 High Temp Thermostat 190°F

LOTH1,2 Low Temp Thermostat 150°F

FSP1 Fan Speed Controller 4.0 FLA

FAN Inline or Recirc Fan

CAP1 Capacitor for Recirc Fan 10 UF

M1 Stove Disconnect 40 FLA 50 A RES

LIGHT Hood Light 60 WATT

Controller Computer Driving Hood

BUZZER Alarm in Hood 90 DB

®
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16 Fire Ready Hood

ClockBox Wiring Diagram (if applicable)

ClockBox System Interface Diagram
1. An independent 110 VAC supply line is provided to 

the ClockBox.
  a.   This supply line provides power to the ClockBox, 

which is independent from the supply line to the 
hood.

2. The ClockBox provides 110 VAC to the Power 
Disconnect Assembly

3. The ClockBox provides control signal voltage (5VDC) 
and logic control to the Touchscreen [HMI]

4. The Power Disconnect Assembly supplies the input 
line to the stove/range as follows:

  a.   If an Electric Disconnect 
-  Controls the 110 VAC contactor coil allowing the 

220 VAC supply line to the stove/range via the 
NEMA 14-50 receptacle.

  b.   If a Gas Disconnect 
-  Open the solenoid valve allowing gas to flow to 

the input line of the stove/range
  c.   If Dual Disconnect 

- Both conditions 6.a.i and 6.b.i will apply
  d.   The above reference will be maintained for as long 

as there is time left at the ClockBox, it will open 
the contact in the timer, stopping the supply line 
to the Power Disconnect, which in turn, will shut 
off the stove.

NOTE
Some electric stoves/ranges have a warning light 
to alert the user that the burners/coils are hot. 
These warning lights will be off since the supply line 
powering the stove/range is not present.

120VAC

INPUT

Supply Line

GND

N

H

Green

White

Black

Fuse
5.5 Amps

T3 T4 T5

24 VDC

Blue

Brown
T5

Green/
Yellow

Y0

Y1

Y2

Y3

COM

Y4

COM

Y5

COM

(NEG)

(POS)

Circ DIN

5 VDC

PLC

Black

Black

CLOCKBOX

Black

White

Green GND

T5T4T1

H N

A1 A2

PWR DISC

OUTPUT

Supply Line

White

Brown

Green

Black

Red

1 - SG

2 - SD

3 - RD

4 - (NEG)

5 - (POS)

SCREEN

TOUCH

T2

L N GND -V +V

POWER SUPPLY

H

N
HOOD 120VAC

INPUT

Supply Line

ClockBox
Touchscreen
ClockBox
Touchscreen

110VAC to 
Disconnect
110VAC to 
Disconnect

110VAC 
Supply Cable

110VAC 
Supply Cable

110VAC 
Supply Cable

110VAC 
Supply Cable

110VAC to Hood110VAC to Hood

5VDC 
Communication

Wire

5VDC 
Communication

Wire

Clock
Box

Clock
Box
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17Fire Ready Hood

Operation - How it Works
The GRRS functions as a standard ventilation range 
hood with the added capability to suppress stove top 
fires. 

Designed for use over a standard 30 and 36 inch 
residential range, it uses a mechanical, commercial style 
automatic fire suppression system. 

Refer to the illustration below to familiarize yourself with 
the following functions. 

• A controller provides an internal alarm plus 
connections for up to two external alarms that may go 
to a local alarm panel and/or remote location, i.e. the 
local fire department.

• The unit is powered from standard 115 VAC / 60 Hz / 
single phase. A main Power Switch is located at the 
upper left of the front surface. (Remote ADA switches 
provided).

• For normal daily use, the unit provides a fan speed 
control knob and a light switch for the light.

• A Reset Button (white) is provided to energize the 
controller and the main power disconnect contactor 
(electric range) or valve (gas stove). Upon initial power 
up, the control system is not enabled and this reset 
button needs to be pressed. In doing so the Status 
LED below the reset switch will turn from red to green. 

Environmental Monitoring / Pre-Suppression 

Functions

The controller operating system is designed to enhance 
the functionality of the unit and the safety of the cooking 
environment.

The system relies on input from a set of thermostats to 
control the fan and shutoff power to the stove when the 
temperature reaches preset points.

As the temperature rises, the controller monitors the 
environment with the three (3) thermostats. The board is 
programmed to respond to two temperature thresholds. 
The first at 150°F and the second at 190°F.

At the first temperature threshold of 150°F, the 
ventilation fan will turn on, regardless of the front 

panel switch setting.

At the second temperature threshold of 190°F:

1. The power disconnect to the stove (valve or 
contactor) is de-energized, shutting off power to the 
stove.

2. The “local” alarm output is tripped, indicating a 
trouble condition with the unit. This output is from 
contacts C0 and Y0 on the controller.

3. The on-board audible alarm sounds (high pitched 
tone).

NOTE
See page 21 for controller schematic.

®
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18 Fire Ready Hood

Accessing the Internal Components

Moving the unit between ‘operating’ and ‘service’ 
positions.

All GRRS models have been configured as a stand 
alone unit mounted to a wall plate. As such, the unit 
may easily be tilted down into a service position, giving 
you access to the electronics and extinguisher tank, or 
be removed completely for maintenance and cleaning.  
Provisions have been made to facilitate easy removal 
including a minimal amount of fasteners and modular 
electrical connections.

To place the unit in the service position, a few simple 
steps are required. Be sure to wear safety glasses at all 
times during this process:

1. Shut the unit off with the power switch on the front of 
the hood.

2. Remove the grease tray and the grease entrapment 
filter.

3. For non-ducted installation, loosen and remove 
the thumb nuts that are on the rear inside wall of fan 
housing compartment. 

  On ducted installations, remove the two thumb nuts 
located at the top inside near the fan intake. Slowly 
lower the unit.

4. The unit will now freely pivot downward to a stop 
position. A safety cable is provided to prevent the 
unit from falling or lowering too far.

5. Place safety pin in the tank valve to avoid accidental 
discharge.

With the unit in this position, basic servicing and 
cleaning may be performed, including servicing the 
extinguisher tank assembly.

To move the unit back to the operating position, simply 
reverse the process as outlined above.

CAUTION
• Be careful while working with the unit in the service 

position. Release of the cable system or applying 
force to the tank valve assembly may cause 
discharge of the tank. The high pressure discharge 
has the potential to cause skin or eye damage and 
injury!

• An electrical shock hazard is present at the 
electrical compartment whenever there is power to 
the hood. Use caution when working around this 
device while the unit has power.

ThThumb nut locationsThT
fof r ducted fan onlyy

Three thumb nut locations  
for non-ducted fan
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19Fire Ready Hood

ClockBox Operation and Navigation (if applicable)

FIGURE 1

1. Press Start/Reset to allow the 
2 hour timer to begin. This will 
prompt to the password screen.  
See Figure 2.

2. Press Pause to pause the timer, 
press again to continue.

3. Press STOP to stop the timer.
4. If the timer is running, pressing 

the Start/Reset button will reset 
the timer at the original timer value 
and start running the timer again.

5. The Greenheck logo is a hidden 
button which allows access to 
background menus. Press the 
Greenheck logo to access hidden 
menu to modify timer values and 
passwords. See Figure 3.

NOTE:  Main Screen will always 
show available time. System is pre-
set to countdown remaining time.

FIGURE 2

1. Factory preset master password: 
06412

2. Enter password 06412 and then 
press the enter symbol ( ). 

FIGURE 3

1. Press Timer Mgmt to modify the 
timer value. See Figure 4 for timer 
management screen.

2. Press Password Mgmt to add/
modify/delete passwords. 
See Figure 5 for password 
management screen.

FIGURE 5

1. Adjust pasword number and level. 
Press under New Pass to key 
new password. To validate the 
password, re-type the password 
under Re-Type Pass. Press the 
Change/Add key to add or adjust 
a password or Delete to omit a 
stored password.

FIGURE 4

1. To adjust hours, minutes, or 
seconds of cook timer, press on 
respective number. Enter the new 
value and press enter symbol ( ) 
to store the value.
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20 Fire Ready Hood

Test Tank and Demonstration 

WARNING
The safety pin must be in place in the extinguisher 
tank until the unit is ready to be returned to service 
or to be tested. Always wear safety glasses during 

this procedure.

WARNING
Be careful of the protective caps on the nozzles. 
These will fly off the nozzles when the unit is actuated. 
Always wear safety glasses during this procedure.

Once the hood has been installed, it may be necessary 
or desired to test the unit with a test tank filled with 
pressurized nitrogen (optional). 

1. Following the “Removing the Extinguisher Tank” 
instructions on page 25, remove the extinguisher tank 
and replace it with a test tank. 

B. Manual Pull Kit (if installed)

Raise the unit to its operational position after the test 
tank has been installed. Remove the plastic break rod 
from the pull face with an allen wrench (refer to manual 
pull station appendix for 
more detailed information 
on this). Pull the handle 
to actuate the unit. Refer 
to the “Manual Pull Kit” 
section on the method to 
return the pull station to an 
operational state.

2. The unit can be actuated one of two ways: 

A. Cut Test Links

Replace the actuator arm’s safety key. Loosen the 
turnbuckle in the fusible link cable assembly (underside 
of hood). Replace one of the fusible links with a test link. 
Retighten the turnbuckle to the proper tension. Remove 
the safety key and raise the unit to its operational 
position. To test, cut the test link with wire cutters or 
similar. 

3. Nitrogen should be released from each nozzle 
simultaneously. 

4. Replace the test tank with the extinguisher tank, the 
test link with a fusible link, and place the unit to its 
operational position. The unit is now ready to be put 
into service.

Turnbuckle Fusible Link

Safety Key

Safety Pin
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Controller Schematic
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The controller’s operating system is designed to 
enhance the functionality of the unit and the safety of 
the cooking environment.

On the controller, there are two rows of LED indicators 
next to the X (inputs) and two rows of LED’s on the Y 
area (outputs).

Alarm Connections

Alarm Outputs:  The other function of the controller 
is to report alarms from the system either for a system 
fault or as a result of a system discharge. Refer to 
Fire Alarm System Connections on page 14 in this 
installation manual for information on how to connect 
the alarm outputs.

Output Y1 and common C1 are configured to close with 
the discharge of the extinguisher tank. This condition is 
determined by the controller with the low pressure input 
from the switch and a high temperature condition from 
the 190°F rated thermostat. Both conditions must be 
present in order for this output to trigger.

Note that the microswitch outputs are dry contact type, 
rated for low voltage, and can be normally open (NO) or 
normally closed (NC), with a common. Therefore do not 
produce any current or voltage output.

Service Switch:  The black switch next to the controller 
and internal audible alarm is the service switch. It can 
be switched on or off. When it is switched to on, the 
remote alarm and local 
alarm are deactivated. Its 
purpose is to allow service 
to be conducted and 
components tested without 
setting off the alarm. Once 
testing or service is done, 
turn the service switch to 
off for normal operation. 
NOTE: LED will flash orange 
and green.

Service Switch  
in the OFF position

LED 

Label

Input 

Function
Scenario

LED 

State

X0
Hose 

Switch
Hose in place On
Hose disconnected Off

X1
Reset 
Switch

When switch is depressed On
Switch not pressed Off

X2
Pressure 
Switch

Pressure okay On
Pressure failure Off

X3
Service 
Switch

Servicing unit On
Normal operation Off

X4
Low 

Temperature 
Switch

Both low temp thermostats 
below 150°F

On

Either thermostat at or above 
150°F

Off

X5
Remote  

and  
Local Alarms

Alarms are configured for 
normally closed (jumper 
installed)

On

Alarms are configured for 
normally open (no jumper)

Off

X6
High 

Temperature 
Switch

High temperature thermostat 
below 190°F

On

High temperature thermostat 
at or above 190°F

Off

LED 

Label

Output 

Function
Scenario

LED 

State

Y0
Output for 

Local Alarm

Low gas switch activates OR 
hose switch activates OR high 
temperature switch activates

On*

Normal operation Off*

Y1
Output for 
Remote 
Alarm

Loss of pressure AND high 
temperature (fire suppression 
discharge)

On*

Normal Operation Off*

Y2
Normal 

Condition
Alarm condition On
Normal condition Off

Y3 Fan

When controller turns the fan 
on

On

When controller is not running 
the fan

Off

Y4
Power 

Disconnect

When power is being set 
to gas/electric disconnect 
(normal operation)

On

When power is lost to gas/
electric disconnect

Off

Y5 Horn
Horn is on On
Horn is off Off

NOTE
Pressing the reset button will not turn off alarm. Unit 
needs to be recharged to reset alarm.

* The LED’s state depends on whether the alarm contacts are 
set up for normally open or normally closed. These contacts 
are set up for normally open from the factory (LED’s illuminate 
during alarm). To configure the fire contacts for normally 
closed state (LED’s illuminate on no alarm), a jumper must 
be placed between two terminals. Please see page 14 for 
additional information.
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Low Pressure
 HOW TO TEST FUNCTION
 a. Unplug one of the wire terminal connections 

attached to the pressure switch.
 b. LED turns from green to orange blinking with buzzer.
 c. Power for gas valve or disconnect turns off.
 d. Audible buzzer inside of hood beeps 4 times.
 e. Local Alarm Activation “Y0-C0”.
 f. Hood remains powered.

Loose Connection on Discharge Hose
 HOW TO TEST FUNCTION
 a. Unplug the hose quick disconnect coupling to 

discharge manifold.
 b. LED turns from green to orange blinking with buzzer.
 c. Power for gas valve or disconnect turns off.
 d. Audible buzzer inside of hood beeps 3 times.
 e. Local Alarm Activation “Y0 to C0”.
 f. Hood remains powered.

High Temperature Switch
 HOW TO TEST FUNCTION
 a. Unplug red wire terminal located on terminal strip 

#4. NOTE: Do not remove the wire, just unplug the 
terminal. You can also use a heat gun on the center 
of the hood to simulate a high temperature.

 b. LED turns from green to orange blinking with buzzer.
 c. Power for gas valve or disconnect turns off.
 d. Audible buzzer inside of hood beeps 5 times.
 e. Local Alarm Activation “Y0 to C0”.
 f. Fan turns on.
 g. Fan remains on for 3 minutes after you lower 

temperature or put red wire back on.
 h. Hood remains powered.

Self-Monitoring System
These functions are to be checked at start-up.

Low Temperature Switches
 HOW TO TEST FUNCTION
 a. Use heat gun on either left or right low temp switch. 
 b. Fan turns on.
 c. Fan remains on for three minutes after temperature 

falls below 150ºF.

High Temperature and Low Pressure Switches
 HOW TO TEST FUNCTION
 a. Unplug red wire terminal located on terminal strip 

#4. NOTE: Do not remove wire, just unplug it’s 
round connector. Unplug one of the wire terminal 
connection attached to pressure switch.

 b. Fan turns on. 
 c. LED turns from green to orange. 
 d. Power for gas valve or disconnect turns off.
 e. Audible buzzer inside of hood on continuously. 
 f. Local Alarm Activation “Y0 to C0”.
 g. Remote Alarm Activation “Y1 to C1”.
 h. Hood remains powered.

Alarm Discharge Switch
 HOW TO TEST FUNCTION
 a. Depress actuator lever located at the micro-switch 

next to tank.
 b. Check continuity of both normally open and closed 

contacts.

Service Switch in ON (1) Position
 HOW TO TEST FUNCTION
 a. LED turns from green to blinking orange/green.
 b. Power for gas valve or disconnect turns off.
 c. No alarm closure at Y1-C1 or Y0-C0.
 d.  Pressing the reset button will not reset the hood 

until the service switch is put back in the off (normal) 
position.
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After an Actuation 

The fire suppression system must be recharged and 
restored to service immediately after any discharge for 
continued fire suppression protection.

Clean-Up Procedures

Due to the alkaline nature of the fire suppressing agent, 
kitchen surfaces must be cleaned immediately after 
system discharge. The wet chemical agent discharged 
produces a foamy by-product that can be wiped up with 
a cloth or sponge.

Clean-up procedures are as follows:
 1. Before clean-up ensure that all fuel or electrical 

sources to the equipment to be cleaned have been 
shut off. Unplug exhaust hood and all appliance 
electrical controls to avoid any chance of electrical 
shock resulting from the cleaning process or from 
an electrically conductive liquid agent.

 2. Discard food and cooking oil that has contacted the 
extinguishing agent since it is no longer suitable for 
consumption.

 3. Wipe up as much of the agent as possible with 
paper towel or disposable rags.

 4. Use hot, soapy water to clean away all residue and 
any surfaces that the agent has come in contact 
with.

 5. Completely dry all areas before continuing the 
service procedure.

Inspect the Unit for Damage

Be sure no components of the hood were damaged 
from fire/heat. 

Determine Cause of Discharge

Determining the reason for the system discharge before 
recharging the fire suppression system and resetting the 
unit is critical to ensure either the system performed as 
designed, or was caused by a component malfunction. 
Great care has been taken to simplify field installations, 
so system malfunctions should be extremely rare.
• A fire may have caused the fusible links to melt, 

causing the system to discharge. In case of fire, 
inspect the electrical system and all wiring for heat 
damage.

• The remote pull station (optional) may have been 
pulled.

• If fusible links have not been changed within the past 
12 months, they may have stretched and released the 
actuation cable.

WARNING
• Safety glasses and gloves must be worn for all the 

following operations. Flush thoroughly with clean 
water if agent comes in contact with skin or eyes.

• Allow time for cooling before attempting any 
cleaning. Using water to clean any appliance that 
contains hot grease or cooking oils, may result in 
violent steaming or splattering.

How to Reset the Suppression System

Resetting and testing release mechanisms, remote 

pull, and fusible links.

Reset detection system by completing the following 
steps:
 1. Remove extinguisher tank
 2. Make sure tension arm cable is in the released slack 

position.
 3. Remove the 3 fusible links from the cable assembly 

and replace links with 2 new properly rated links 
and one test link at terminal end.

 4. Return tension arm and cable mechanism to a 
cocked position.

 5. Using wire snips, cut the test link at the terminal end 
to simulate an actuation.

 6. If system actuates successfully, go to Step 8.
 7. If the release mechanism does not actuate, check 

the following components and remedy any disorder 
as follows:

  a.  Check the detector links for correct positioning 
through pulleys in system and for possible twists 
or knots in the cable

  b.  Ensure that actuator arm is in place and is 
cocked.

  c.  Retest the system after installing a new test link 
on the terminal end.

  d.  Verify that safety pin is removed from suppression 
tank. If problems persist call the factory at 1-800-
371-6858.

 8. Upon successful actuation of the system, complete 
the following steps:

  a.  Release cable from actuation lever and install a 
properly rated fusible link in the terminal location.

  b.  Replace extinguisher tank and reattach cable to 
actuation lever to place it into its “ready” position.

Recharge Tank

 1. Placing the hood into the service position allows for 
removal of tank and examination of components.

 2. Disconnect the tank pressure switch and the hose 
discharge assembly connection and remove the 
tank from the hood. It is recommended to replace 
the pin back into the tank in case of left over 
suppression media. 

 3. Remove the tank valve assembly and inspect the 
valve and O-rings for damage. Thoroughly flush the 
valve and O-ring with water.

 4. Once flushing is complete, refill the tank with 
the measured amount in the recharge and refill 
kit, screw on valve assembly, and recharge with 
nitrogen to a pressure of 100-105 psi (green zone on 
pressure gauge).

 5. Reinstall tank and ensure all systems have been 
thoroughly checked and retested with new links. 
The system can now be put into service.

®
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The pressure gauge is directly plumbed to the wet 
chemical tank valve assembly and indicates the 
pressure status of the nitrogen in the tank. The tank 
includes a pressure switch that closes if pressure is in 
the “green” or normal operation range.

Resetting Gas Shut-Off Valve

Before the gas supply is turned back on, extinguish any 
open flames and turn off all burners and any electrical or 
mechanical devices that are capable of igniting gas to 
reduce the risk of explosion due to leaking gas. Check 
to ensure the power switch is on.

Reset gas shut-off valve by completing the following 
steps:
1. On the top of the hood press the white manual reset 

button. The gas valve will energize into its normal 
operating (open) position.

2. Examine burners for gaseous odor. If gas odor exists, 
turn off power switch which will cause the gas valve 
to close and shut off gas supply. Clear gas fumes by 
opening windows and doors and then correct gas 
leak before proceeding.

3. Reset gas valve again and if there is no gaseous 
odor, pilot lights may be ignited at this time. Gas 
stoves with a pilot light that is always on require 
added caution. The pilot light must be relit manually.

Resetting Electrical Relay Shut-Off

1. Check to ensure the power source is on.
2. Press the white manual reset switch on the top of the 

hood.
3. Status LED will turn from red to green.
If the system does not reset, one of the following 
possibilities may be the problem:
 • Tank hose not connected properly
 • Tank pressure sensor wire disconnected
 • Tank not to adequate pressure
 • Electric power is shut off

®
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Cleaning the Hood

To remove built up grease and cooking debris, clean 
the unit thoroughly with mild detergent and water.  Be 
careful when using abrasive cleaning pads as they may 
scratch or mar the stainless steel surfaces. The grease 
entrapment filter, front discharge grille and grease 
tray are dishwasher safe. The carbon filter cannot be 
washed and should be replaced periodically as needed.

Inspect the Nozzle Caps

The nozzle caps should be inspected and cleaned.  All 
five (5) nozzles should have protective caps installed. 
If necessary, remove the caps and check for build up 
of debris or any signs of clogging of the nozzle orifice. 
If clogging is suspected, remove the nozzle with a 
7/16-inch wrench, and flush with hot water until it flows 
freely through the nozzle.

Replace the nozzle and protective cap.

Replacement caps and nozzle O-rings are available 
from Greenheck or through your representatives.

Inspect Fusible Link System*

Periodic inspection of the fusible link system ensures 
the unit is ready to work in the case of a fire. 

1. Place safety pin 
in tank valve.

2. Remove tank 
from hood.

3. Remove tension 
from cable 
system by 
loosening the turnbuckle.

4. If the fusible links need to be replaced, call 1-800-
355-5354 or contact your representative.

5. Inspect pulleys and cable. Pulleys should rotate freely 
and cable should be flexible. Everything should be 
free of grease build-up.

6. Tighten the turnbuckle, reapplying tension to the 
stainless steel rope, making sure the cable is running 
through the pulleys properly and there are no kinks or 
knots.

7. Reposition the tank.
8. Remove safety pin from tank valve.

*Each fusible link is date-stamped and must be replaced 
if expired or after 12 months of use.

Inspection Procedures

Maintaining the System

WARNING
The protective caps stay on the nozzles at all times. In 
the event of a discharge, the caps will blow off.

WARNING
If grease build-up on the cable system is not kept to 
a minimum, the cable could become stiff and will not 
discharge the suppressant in the event of a fire.

10 Year Maintenance

Hydrostatic testing and new liquid agent, or tank 
replacement is recommended at ten-year intervals. The 
manufactured date is stamped on the top of the tank. 
This should be performed by an authorized technician 
or at the manufacturer’s facilities. Material safety data 
sheets are available from Greenheck.

WARNING
Rubber gloves and safety glasses should be worn 
during service or inspection of the tank. If contact 
with the chemical agent skin or eyes occurs, flush 
immediately with water for 15 minutes. If irritation 
persists, contact a physician. If taken internally, do not 
induce vomiting. Dilute with water or milk and contact 
a physician.

Lighting

Illumination is provided by a 60 watt medium-base 
shatterproof incandescent light bulb. To replace, make 
sure the light switch is in the “OFF” position and then 
gently unscrew the bulb. (Bulb: 60A15/TF)

Removing the Extinguisher Tank

1. Lower the hood to its service position
2. Insert the safety pin in the valve head so that 

accidental release of the suppressant does not occur.
3. Unplug the pressure switch wire and move it out of 

the way for now.
4. Disconnect the discharge hose from its fitting located 

inside the unit closest to the user. 
5. Unscrew the two wingnuts holding the bracket for the 

tank.
6. Lift the tank out of the hood.
7. To replace the tank, simply reverse these steps. 

Pressure 
Gaugge

Discharge e 
HoHosse

SSafetyy 
Pin

Tannk 
Valvlve

Preessure e 
Swwitch

MoMoununtit ngg 
BrBracackket

Actuator arm 
undeder tension

inin rreaeadydy pposittioion
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Replacement PartsRecommended Service  
and Recertification Schedule

Part 

Number
Description

479683
Fire Ready Annual Service Kit 
   (3) Links and Service Tag

479684
Fire Ready Recharge Kit 
   Tank Assembly fully charged with adapter

479685
Fire Ready Test Kit, Tank Assembly 
   Nitro only with adapter and test link

479686
Fire Ready Tank Kit, Tank Assembly 
   Empty with adapter

479687
Fire Ready Test Kit 
    Set of 2 Test Links, 4 Nozzle Caps and  

1 Safety Key

479688
Fire Ready Electrical Disconnect Box 
    208-240VAC/50A (as replacement)

479689
Fire Ready 3/4-inch Gas Valve 
   115VAC (as replacement)

479690 Fire Ready 60W Shatterproof Bulb, pack of 2

479691 Fire Ready Fusible Links, 212°F, 3 links

479692 Fire Ready Fusible Links, 280°F, 3 links

479693 Fire Ready Nozzle Caps, set of 10

479694
Fire Ready Wire Rope Assembly Set 
   Hood Width of 30 inches

479695
Fire Ready Wire Rope Assembly Set 
   Hood Width of 36 inches

479696
Fire Ready Replacement Charcoal Filters 
   “F” Calibrations, pack of 10

479697 Fire Ready Grease Entrapment Filter

479698 Fire Ready Grease Filter Cup

479699
Fire Ready Replacement Fuse Kit for Control 
Systems

Monthly Annually
Every  

10 years

Cleaning Yes Yes

Suppression Nozzles Inspect Inspect

Fusible Links Inspect Replace

Extinguisher Tank Inspect Recertify Replace

WARNING
Safety glasses must be worn whenever service 
operations are performed.
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Maintenance Log

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

Date ___________________Time _____________ AM/PM

Notes: ___________________________________________

_________________________________________________

_________________________________________________

_________________________________________________

_________________________________________________
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Greenheck’s Fire Ready Residential Range Hood, Model 
GRRS catalog provides additional information describing the 
equipment, available accessories, and specification data.

®

Phone: 715.359.6171 • Fax: 715.355.2399 • Parts: 800.355.5354 • E-mail: gfcinfo@greenheck.com • Website: www.greenheck.com

AMCA Publication 410-96, Safety Practices for Users and 
Installers of Industrial and Commercial Fans, provides 
additional safety information. This publication can be obtained 
from AMCA International, Inc. at www.amca.org.

As a result of our commitment to continuous improvement, Greenheck reserves the right to change specifications 
without notice.

Specific Greenheck product warranties are located on greenheck.com within the product area tabs and in the 
Library under Warranties.

Our Commitment
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Prior to use, thoroughly read the instructions in this manual to use the product correctly.
Retain for future reference.
Make sure that this CD-ROM and the Installation Manual are passed on to any future users.
To ensure safety and proper operation of the remote controller, the remote controller should
only be installed by qualified personnel.

Ý×ÌÇ ÓËÔÌ× Ý±²¬®±´ Í§¬»³
¿²¼ Ó·¬«¾·¸· Ó®ò Í´·³ ß·® Ý±²¼·¬·±²»®

Óß Î»³±¬» Ý±²¬®±´´»® ÐßÎóíîÓßß

×²¬®«½¬·±² Þ±±µ

English

Français

Español

Italiano

Português

Türkçe

Svenska

Hrvatski

Dansk

<ORIGINAL>
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Ý±±´ Í»¬ ¬»³°ò

Product features

Feature 1

Large, easy-to-see display

Full-dot LCD display with large characters
for easy viewing

Feature 2

Simple button arrangement

Feature 3

Large, easy-to-press buttons

Buttons are arranged according
to usage to allow for intuitive
navigation.

Frequently used buttons are larger
than other buttons to prevent
unintended pressing of other
buttons.
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WARNING

Thoroughly read the following safety precautions before using the unit.

Observe these precautions carefully to ensure safety.

CAUTION

Indicates a risk of death or serious injury.

Indicates a risk of serious injury or structural damage.

WARNING

Safety precautions

After reading this manual, pass it on to the end user to retain for future reference.

Keep this manual for future reference and refer to it as necessary. This manual should be made available

to those who repair or relocate the controller. Make sure that the manual is passed on to any future

users.

General precautions

To reduce the risk of electric shock, malfunctions,
smoke or fire, do not operate the switches/buttons or
touch other electrical parts with wet hands.

To reduce the risk of shorting, current leakage,
electric shock, malfunctions, smoke, or fire, do not
wash the controller with water or any other liquid.

Do not install the unit in a place where large
amounts of oil, steam, organic solvents, or corrosive
gases, such as sulfuric gas, are present or where
acid ic/alkaline solut ions or sprays are used
frequently. These substances can compromise
the performance of the unit or cause certain
components of the unit to corrode, which can result
in electric shock, malfunctions, smoke, or fire.

When disinfecting the unit using alcohol, ventilate
the room adequately. The fumes of the alcohol
around the unit may cause a fire or explosion when
the unit is turned on.

To reduce the risk of injury or electric shock, before
spraying a chemical around the controller, stop the
operation and cover the controller.

To reduce the risk of injury or electric shock, stop
the operation and switch off the power supply before
cleaning, maintaining, or inspecting the controller.

stop the operation, turn off the power switch, and
consult your dealer. Continued use of the product
may result in electric shock, malfunctions, or fire.

Properly install all required covers to keep moisture
and dust out of the controller. Dust accumulation and
water can cause electric shock, smoke, or fire.

CAUTION

To reduce the risk of fire or explosion, do not place
flammable materials or use flammable sprays
around the controller.

To reduce the risk of damage to the controller, do not
directly spray insecticide or other flammable sprays
on the controller.

To reduce the risk of environmental pollution, consult
an authorized agency for proper disposal of remote
controller.

To reduce the risk of electric shock or malfunctions,
do not touch the touch panel, switches, or buttons
with a pointy or sharp object.
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To reduce the risk of injury and electric shock, avoid
contact with sharp edges of certain parts.

To avoid injury from broken glass, do not apply
excessive force on the glass parts.

To reduce the risk of injury, wear protective gear
when working on the controller.

Precautions for moving or repairing the controller

WARNING CAUTION

The controller should be repaired or moved only by
qualified personnel. Do not disassemble or modify
the controller.
Improper installation or repair may cause injury,
electric shock, or fire.

To reduce the risk of shorting, electric shock, fire,
or malfunction, do not touch the circuit board with
tools or with your hands, and do not allow dust to
accumulate on the circuit board.

Additional precautions

To avoid damage to the controller, use appropriate
tools to install, inspect, or repair the controller.

To avoid discoloration, do not use benzene, thinner,
or chemical rag to clean the controller. To clean the
controller, wipe with a soft cloth soaked in water with
mild detergent, wipe off the detergent with a wet
cloth, and wipe off water with a dry cloth.This controller is designed for exclusive use with the

Building Management System by Mitsubishi Electric.
The use of this controller for with other systems or
for other purposes may cause malfunctions.

To avoid damage to the controller, provide protection
against static electricity.

This appliance is intended to be used by expert
or trained users in shops, in light industry and on
farms, or for commercial use by lay persons.

This appliance is not intended for use by persons

or mental capabilities, or lack of experience and
knowledge, unless they have been given supervision
or instruction concerning use of the appliance by a
person responsible for their safety.
Children should be supervised to ensure that they
do not play with the appliance.

If the supply cord is damaged, it must be replaced
by the manufacturer, its service agent or similarly
qualified persons in order to avoid a hazard.
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Names and functions of controller components

Controller interface

Function buttons

5

6

1234

7 8 9 0
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Press to turn ON/OFF the indoor unit.

1 ON/OFF button

This lamp lights up in green while the unit

is in operation. It blinks while the remote

controller is starting up or when there is

an error.

Press to save the setting.

Main display: Press to change the operation

mode.

Main menu: Press to move the cursor down.

Press to return to the previous screen.

Main display: Press to decrease temperature.

Main menu: Press to move the cursor up.

Press to bring up the Main menu.

Main display: Press to increase temperature.

Main menu: Press to go to the previous page.

Operation settings will appear.

When the backlight is off, pressing any

button turns the backlight on and it

will stay lit for a certain period of time

depending on the screen.

Main display: Press to change the fan speed.

Main menu: Press to go to the next page.

6 ON/OFF lamp

2 SELECT button

7 Function button F1

3 RETURN button

8 Function button F2

4 MENU button Page 20

9 Function button F3

5 Backlit LCD

0 Function button F4

When the backlight is off, pressing any
button turns the backlight on and does

Ú®·

Î±±³

Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ý±±´ ß«¬±

Ó¿·²

Ó¿·² ¼·°´¿§æ

Ý«®±® Ð¿¹»

Ó¿·² ³»²«
Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

The functions of the function buttons
change depending on the screen.
Refer to the button function guide that
appears at the bottom of the LCD for
the functions they serve on a given
screen.
When the system is centrally
controlled, the button function guide
that corresponds to the locked button
will not appear.

Main display Main menu

Function guide
7 8 9 0 7 8 9 0
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Ú®·

Ó±¼» Ì»³°ò Ú¿²

Î±±³

Ý±±´ ß«¬±Í»¬ ¬»³°ò

Ú®·

Ý±±´

Ó±¼» Ì»³°ò Ú¿²

ß«¬±Í»¬ ¬»³°ò

Names and functions of controller components

Display

The main display can be displayed in two different modes: "Full" and "Basic."
The factory setting is "Full." To switch to the "Basic" mode, change the setting

48

Full mode

Basic mode

* All icons are displayed for
explanation.

1

2

3

4

5

j

i

4

3

hgfedcb

6

8

0

1

a

7

9

k

5

2

l
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Fan speed setting appears here.

4Fan speed Page 16

Appears while the units are operated in the

Appears while the outdoor units are operated in
the silent mode.

Preset temperature appears here.

Appears when the ON/OFF operation is centrally
controlled.

Current time appears here.

Appears when the buttons are locked.

Indoor unit operation mode appears here.

Appears when the operation mode is centrally
controlled.

e Page 41

f Page 32

2Preset temperature Page 15

6

b Page 36

1Operation mode Page 14

7

Indicates the vane setting.

h Page 22

Indicates the louver setting.

Indicates the ventilation setting.

26
43

28

appears when the timer is disabled by the
centralized control system.

i Page 23

j Page 23

c Page 26, 28, 43

Indicates when filter needs maintenance.

Appears when the filter reset function is centrally
controlled.

Appears when the preset temperature is centrally
controlled.

0 Page 54

9

8

Appears when the Weekly timer is enabled.

d Page 30

Appears when the preset temperature range is
restricted.

k Page 34

Functions of the corresponding buttons appear
here.

5Button function guide

Appears when the built-in thermistor on the
remote controller is activated to monitor the

a

appears when the thermistor on the
indoor unit is activated to monitor the room
temperature.

g

20

3Clock
See the Installation Manual.)

Current room temperature appears here.

aRoom temperature
See the Installation Manual.)

Appears when an energy-saving operation is
performed using a "3D i-See sensor" function.

l
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Page 22

Page 24

Page 26

Page 28

Page 30

Page 32

Page 34

Page 36

Page 38

Page 41

Page 43

Page 54

Page 56

Refer to the Instructions Manual that

came with the automatic elevating panel.

Page 45

Refer to the indoor unit Instruction

Book.

Refer to the Installation Manual.

Page 25

Page 48

Page 49

Refer to the Installation Manual.

Refer to the Installation Manual.

Refer to the Installation Manual.

Page 50

Read before operating the controller

Menu structure

Main menu

Press the

MENU button.

Move the cursor

to the desired

item with

the F1 and

F2 buttons,

and press

the SELECT

button.

High power

Timer

Weekly timer

OU silent mode

Night setback

Restriction

Energy saving

Filter information

Error information

Maintenance

Initial setting

On/Off timer

Auto-Off timer

Temp. range

Operation lock

Auto return

Schedule

Auto descending panel

Manual vane angle

Main/Sub

Clock

Main display

Contrast

Display details

Auto mode

Administrator password

Language selection

3D i-See sensor
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Icon explanations

Ì·³»®

Û²¬»® ¿¼³·²·¬®¿¬±® °¿©±®¼

Í»´»½¬æ
Ý«®±®

Not all functions are available on all models of indoor units.

Service

Test run

Input maintenance info.

Function setting

Check

Self check

Maintenance password

Remote controller check

Refer to the indoor unit Installation

Manual.

Refer to the indoor unit Installation
Manual.

Refer to the Installation Manual.

Refer to page 52.

Refer to the Installation Manual.

Refer to the indoor unit Installation

Manual.

Refer to the Installation Manual.

Refer to the Installation Manual.

Refer to the Installation Manual.

Controller operation

Timer
The table below
summarizes the square
icons used in this manual.

The administrator or maintenance user password must be entered
on the password input screen to change settings. There is no
settings that can skip this process.

F1 : Press to move the cursor left.
F2 : Press to move the cursor right.
F3 : Press to decrease the value by 1.
F4 : Press to increase the value by 1.

*Changes cannot be made unless the
correct password is entered.

Indicates
settings that
can be made
only from the
main remote
controller.

Indicates settings that can be
changed only while the units
are in operation.

Indicates settings that can be changed
only while the units are not in operation.

Indicates settings that can be
changed only while the units
are operated in the Cool,
Heat, or Auto mode.

Indicates functions that are not available
when the buttons are locked or the
system is centrally controlled.

Ó¿·²

ÑÒ ÑÚÚ

Function setting
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Power ON/OFF

Basic operations

Press the ON/OFF button.

The ON/OFF lamp will light up in green, and the

operation will start.

Button operation

Press the ON/OFF button again.

The ON/OFF lamp will come off, and the operation will

stop.

ON

OFF

Quinnipiac University Catholic Center O&M Manual EMS Job #4666
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Settable preset temperature range

The settable temperature range varies with the model of indoor units.

Operation status memory

Remote controller setting

Operation mode Operation mode before the power was turned off

Preset temperature Preset temperature before the power was turned off

Fan speed Fan speed before the power was turned off

Operation mode Preset temperature range

Cool/Dry

Heat

[Cool]
Preset temperature range for the Cool mode

[Heat]
Preset temperature range for the Heat mode

Fan/Ventilation Not settable
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Operation mode, temperature, and fan speed settings

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· Press the F1 button to go through the operation

modes in the order of "Cool, Dry, Fan, Auto, and

Heat." Select the desired operation mode.

Operation modes that are not available to the connected
indoor unit models will not appear on the display.

Ý±±´ Ü®§ Ú¿²

ß«¬± Ø»¿¬

ÑÒ

What the blinking mode icon means

the rest of the unit in the same
group can only be operated in the same mode.

Button operation

Operation mode

temperature, indoor unit will automatically operate in either the Cool or Heat mode

and keep the room temperature within the preset range.

The room temperature
changes corresponding
to the change in the
outside temperature.

HEAT COOL HEAT COOL

Preset temp.

Preset temp.

Room temperature

The graph below shows the operation pattern of indoor unit operated in the Auto

Basic operations
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Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· Press the F2 button to decrease the preset

temperature, and press the F3 button to

increase.

Refer to the table on page 13 for the settable
temperature range for different operation modes.
Preset temperature range cannot be set for Fan/
Ventilation operation.
Preset temperature will be displayed either in
Centigrade in 0.5- or 1-degree increments, or in
Fahrenheit, depending on the indoor unit model and the
display mode setting on the remote controller.

Preset temperature

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®·

Example display

1 The current preset temperatures will appear.

Press the F2 or F3 button to display the

Settings screen.
ß«¬±

Î±±³

ß«¬±

Ó±¼» Ì»³°ò Ú¿²

Ú®·

Preset
temperature
for cooling

Preset
temperature
for heating
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Navigating through the screens

To return to the Main screen ...... RETURN button

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· Press the F4 button to go through the fan

speeds in the following order.

indoor units.

ß«¬±

Fan speed

2
Press the F1 or F2 button to move the cursor

Press the F3 button to decrease the selected

temperature, and F4 to increase.

Refer to the table on page 13 for the settable
temperature range for different operation modes.
The preset temperature settings for cooling and heating

Cool/Dry and Heat modes.
The preset temperatures for cooling and heating in the

below:

* If preset temperatures are set in a way that does not meet
the minimum temperature difference requirement, both preset
temperatures will automatically be changed within the allowable setting
ranges.

Ó¿·² ¼·°´¿§æ
Ý«®±®

Í»¬ Ì»³°ò

Ì»³°ò

Preset
temperature
for cooling

Preset
temperature
for heating

Basic operations
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Navigating through the menu

Main menu list

Setting and display
items

Setting details Reference
page

(Lossnay)
Use to set the vane angle.

Use to turn ON/OFF the louver.
Select a desired setting from "ON" and "OFF."

Use to set the amount of ventilation.
Select a desired setting from "Off," "Low," and "High."

22

High power Use to reach the comfortable room temperature quickly.
Units can be operated in the High-power mode for up to 30 minutes.

24

Timer On/Off
timer

Use to set the operation On/Off times.
Time can be set in 5-minute increments.

* Clock setting is required.

26

Auto-Off
timer

Use to set the Auto-Off time.
Time can be set to a value from 30 to 240 in 10-minute increments.

28

Weekly timer Use to set the weekly operation On/Off times.
Up to eight operation patterns can be set for each day.

* Clock setting is required.
* Not valid when the On/Off timer is enabled.
* 1ºC increments

30

OU silent mode Use to set the time periods in which priority is given to quiet
operation of outdoor units over temperature control. Set the
Start/Stop times for each day of the week.
Select the desired silent level from "Normal," "Middle," and "Quiet."

* Clock setting is required.

32

Restriction Temp.
range

Use to restrict the preset temperature range.
Different temperature ranges can be set for different operation modes.

* 1ºC increments

34

Operation
lock

Use to lock selected functions.
The locked functions cannot be operated.

36

Energy
saving

Auto
return

Use to get the units to operate at the preset temperature after

ime can be set to a value from 30 and 120 in 10-minute
increments.

* This function will not be valid when the preset temperature ranges
are restricted.

* 1ºC increments

38

Schedule Set the start/stop times to operate the units in the energy-save
mode for each day of the week, and set the energy-saving rate.

* Clock setting is required.

41
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Restrictions for the sub remote controller

Ó¿·²

Ó¿·² ¼·°´¿§æ

Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

The following settings cannot be made
from the sub remote controller. Make these
settings from the main remote controller.
"Main" is displayed in the title of the Main
menu on the main remote controller.

Timer
(On/Off timer, Auto-Off timer)
Weekly timer
OU silent mode
Energy saving
(Auto return, Schedule)
Night setback
Maintenance
(Manual vane angle)

Setting and display
items

Setting details Reference
page

Night setback Use to make Night setback settings.

The temperature range and the start/stop times can be set.
* Clock setting is required.
* 1ºC increments

43

Filter information 54

Error information Use to check error information when an error occurs.

* The unit model, manufacturing number, and contact information
need to be registered in advance to be displayed.

56

Maintenance Manual vane
angle

45

Initial
setting

Clock Use to set the current time. 25

Main
display

Use to switch between "Full" and "Basic" modes for the Main
display.

48

Contrast Use to adjust screen contrast. 49

Language
selection

Use to select the desired language. 50

Service Function
setting
(City Multi)

Use to make settings for indoor unit's functions. 52
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Ð¿¹»Ó¿·²

Ó¿·² ¼·°´¿§æ

Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

Press F3 to go to the previous page.

Press F4 to go to the next page.

Navigating through the menu

Navigating through the Main menu

Ó¿·²

Ó¿·² ¼·°´¿§æ

Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

Press the MENU button.

The Main menu will appear.

Ý«®±®

Ó¿·²

Ó¿·² ¼·°´¿§æ

Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

Press F1 to move the cursor down.

Press F2 to move the cursor up.

Button operation

Accessing the Main menu

Item selection

Navigating through the pages
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Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· Press the RETURN button to exit the Main

menu and return to the Main display.

ÑË ·´»²¬ ³±¼»

Ó±² Ì«» É»¼ Ì¸« Ú®· Í¿¬ Í«²
Í¬¿®¬ Í¬±° Í·´»²¬

ó

Í»¬¬·²¹ ¼·°´¿§æ
¼¿§

Select the desired item, and press the SELECT

button.

The screen to set the selected item will appear.

If no buttons are touched for 10 minutes, the screen will automatically return to the

Main display. Any settings that have not been saved will be lost.

Ó¿·² ³»²«

Ò±¬ ¿ª¿·´¿¾´»
Ë²«°°±®¬»¼ º«²½¬·±²

Î»¬«®²æ

The message at left will appear if the user

selects a function not supported by the

corresponding indoor unit model.

Saving the settings

Display of unsupported functions
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Controller operation-Function settings

Ó¿·²

Ó¿·² ¼·°´¿§æ

Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

Select "Vane Louver

20

SELECT button.

Ú®·

Í©·²¹ Ñºº Ñºº

Ô±«ª»®Ê»²¬òÊ¿²»

Press the F1 or F2 button to go through the

vane setting options: "AUTO," "Step 1," "Step 2,"

"Step 3," "Step 4," "Step 5," and "Swing."

Select the desired setting.

ß«¬±
ß«¬±

Í©·²¹

Í¬»° ï Í¬»° î

Í¬»° ìÍ¬»° í

Í©·²¹

Í¬»° ë

Select "Swing" to move the vanes up and down

automatically.

When set to "Step 1" through "Step 5", the vane

will be fixed at the selected angle.

under the vane setting icon

This icon will appear when the vane is set to "Step 5"

and the fan operates at low speed during cooling or

The icon will go off in an hour, and the vane setting

will automatically change.

ÑÒ

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®·

Button operation

Accessing the menu

Vane setting
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Ú®·

Ñºº Ñ²

Ô±«ª»®Ê»²¬òÊ¿²»

Press the F4 button to turn the louver swing ON

and OFF.

Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

Press the RETURN button to go back to the

Main menu.

Ú®·

Ô±©

Ê»²¬ò

Press the F3 button to go through the

ventilation setting options in the order of "Off,"

"Low," and "High."

The fan on some models of indoor units may be

interlocked with certain models of ventilation units.

Ñºº
Ñºº Ñ²

Ñ²

Ñºº Ô±© Ø·¹¸
Ñºº Ô±© Ø·¹¸

Louver setting

Vent. setting

Returning to the Main menu
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Navigating through the screens

To go back to the Main menu ........... MENU button

To return to the previous screen ....... RETURN button

Controller operation-Function settings

High power

1 Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

Select "High power" from the Main menu during

page 20

2 Ø·¹¸ °±©»®

Ø·¹¸ °±©»®

Ø·¹¸ °±©»® Ò± ñ Ç»

Ø·¹¸ °±©»® Ò± ñ Ç»

Ø·¹¸ °±©»® ±°»®¿¬·±² »´»½¬»¼

Í»´»½¬æ

Ó¿·² ³»²«æ

Ý«®±®

button, and press the SELECT button.

A confirmation screen will appear.

Function description

High-power operation function allows the units to operate at higher-than-normal capacity so that the
room air can be conditioned to an optimum temperature quickly. This operation will last for up to 30
minutes, and the unit will return to the normal operation mode at the end of the 30 minutes or when
the room temperature reaches the preset temperature, whichever is earlier. The units will return to the
normal operation when the operation mode or fan speed is changed.

ÑÒ

Button operation

"High power" function is available only on the

models that support the function.
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Clock

1 Ó¿·² Ó¿·² ³»²«

Ó¿·²¬»²¿²½»
×²·¬·¿´ »¬¬·²¹
Í»®ª·½»

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

to page 20

2
Ý«®±® Ð¿¹»

×²·¬·¿´ »¬¬·²¹ ³»²«

Ó¿·² ³»²«æ

Ó¿·²ñÍ«¾
Ý´±½µ
Ó¿·² ¼·°´¿§
Ý±²¬®¿¬
Ü·°´¿§ ¼»¬¿·´

Move the cursor to the "Clock" with the F1 or

F2 button, and press the SELECT button.

Clock setting is required before making the
following settings.

On/Off timer
Weekly timer
OU silent mode
Energy saving
Night setback

3 Ý´±½µ

Í»´»½¬æ
Ý«®±®

î ïë ñ ï ñ ï

§§§§ ñ ³³ñ ¼¼ ¸¸æ ³³
æ

Move the cursor to the desired item with the F1

or F2 button out of year, month, date, hour, or

minute.

Increase or decrease the value for the selected

item with the F3 or F4 button, and press the

SELECT button.

A confirmation screen will appear.

Button operation

Navigating through the screens
To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



26

Controller operation-Function settings

1 Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

20

2 Ì·³»®

Í»¬¬·²¹ ¼·°´¿§æ
Ý«®±®

Ñ²ñÑºº ¬·³»® Ç»
Ñ² Ñºº
Î»°»¿¬ Ò±

ß«¬±ó±ºº Ò±
Í¬±° ·² óóó ³·²

The current settings will appear.

Move the cursor to the On/Off timer, and press

the SELECT button.

Ì·³»®

Í»´»½¬æ
Ý«®±® Ý«®±®

Ñ²ñÑºº ¬·³»® Ò± ñ Ç»
Ñ²
Ñºº
Î»°»¿¬ Ò± ñ Ç»

The screen to set the timer will appear.

Select the desired item with the F1 or F2

button out of "On/Off timer," "On," "Off," or

"Repeat."

The On/Off timer will not work in the following cases:
when On/Off timer is disabled, during an error, during

remote controller diagnosis, when the clock is not set,
during Function setting, when the system is centrally

3

Ó¿·²

Button operation
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Ì·³»®

Í»´»½¬æ
Ý«®±® Ì·³»

Ñ²ñÑºº ¬·³»® Ò± ñ Ç»
Ñ²
Ñºº
Î»°»¿¬ Ò± ñ Ç»

Change the setting with the F3 or F4 button.

On: Operation start time

* Press and hold the button to rapidly advance
the numbers.

Off: Operation stop time

* Press and hold the button to rapidly advance
the numbers.

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· will appear on the Main display in the Full

mode when the On/Off timer is enabled.

appears when the timer is disabled by the

centralized control system.

4

Ì·³»®

Ì·³»®

Í»´»½¬æ
Ý«®±® Ì·³»

Ó¿·² ³»²«æ

Ñ²ñÑºº ¬·³»® Ò± ñ Ç»
Ñ²
Ñºº
Î»°»¿¬ Ò± ñ Ç»

Ñ²ñÑºº ¬·³»® Ò± ñ Ç»
Ñ²
Ñºº
Î»°»¿¬ Ò± ñ Ç»
Ý¸¿²¹» ¿ª»¼

Press the SELECT button to save the settings.

A confirmation screen will appear.

5

Navigating through the screens

To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button
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Controller operation-Function settings

1 Ì·³»®

Í»¬¬·²¹ ¼·°´¿§æ
Ý«®±®

Ñ²ñÑºº ¬·³»® Ç»
Ñ² Ñºº
Î»°»¿¬ Ò±

ß«¬±óÑºº Ò±
Í¬±° ·² óóó ³·²

Bring up the Timer setting screen.

26

Select "Auto-Off", and press the SELECT

button.

2 ß«¬±óÑºº ¬·³»®

Í»´»½¬æ
Ý«®±® Ý«®±®

ß«¬±óÑºº Ò± Ç»
Í¬±° ·² ³·²

The current settings will appear.

Move the cursor to the "Auto-Off" or "Stop in ---

min" with the F1 or F2 button.

3 ß«¬±óÑºº ¬·³»®

Í»´»½¬æ
Ý«®±® Ì·³»

ß«¬±óÑºº Ò± Ç»
Í¬±° ·² ³·²

Change the setting with the F3 or F4 button.

range is 30 to 240 minutes in

The Auto-Off timer will not work in the following cases:
when Auto-Off timer is disabled, during an error, during

remote controller diagnosis, during Function setting, when

Ó¿·²

Button operation
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ß«¬±óÑºº ¬·³»®

ß«¬±óÑºº ¬·³»®

Í»´»½¬æ
Ý«®±® Ì·³»

Ó¿·² ³»²«æ

ß«¬±óÑºº Ò± Ç»
Í¬±° ·² ³·²

ß«¬±óÑºº Ò± Ç»
Í¬±° ·² ³·²

Ý¸¿²¹» ¿ª»¼

Press the SELECT button to save the settings.

A confirmation screen will appear.

4

Navigating through the screens

To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· will appear on the Main display in the

Full mode when the Auto-Off timer is enabled.

appears when the timer is disabled by the

centralized control system.
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1

3 É»»µ´§ ¬·³»®

Í»´»½¬æ
Ý«®±®

É»»µ´§ ¬·³»® Ò± ñ Ç»

weekly timer will appear.

with the F3 or F4 button, and press the

SELECT button.

Controller operation-Function settings

Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

to page 20

2 É»»µ´§ ¬·³»®

Í»¬¬·²¹ ¼·°´¿§æ
¼¿§ Ð¿¹»

Ó±² Ì«» É»¼ Ì¸« Ú®· Í¿¬ Í«²
Ò±ò

The current settings will appear.

Press the F1 or F2 button to see the settings

for each day of the week.

Press the F4 button to see patterns 5 through 8.

Press the SELECT button to go to the setting

screen.

Weekly timer

The Weekly timer will not work in the following cases:
when the On/Off timer is enabled, when the weekly timer

when the clock is not set, during Function setting, when

temperature setting, or Timer operation from local remote

Ó¿·²

Button operation
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4 É»»µ´§ ¬·³»®

×²°«¬ ¼·°´¿§æ
¼¿§ Í»´»½¬ Ð¿¹»

Ó±² Ì«» É»¼ Ì¸« Ú®· Í¿¬ Í«²
Ò±ò

The weekly timer setting screen will appear and

the current settings will be displayed.

Up to eight operation patterns can be set for

each day.

Move the cursor to the desired day of the week

with the F1 or F2 button, and press the

Press the SELECT button.

5 êæ í

ï æ î ó îé

É»»µ´§ ¬·³»®

É»»µ´§ ¬·³»®

Í»´»½¬æ
Ý«®±® Ý±²¬»²¬

Ü¿§ »´»½¬·±²æ

Ì¸«

Ì¸«

Ò±ò

Ý¸¿²¹» ¿ª»¼

Ñ²
ß«¬±

Operation pattern setting screen will appear.
Press the F1 button to move the cursor to the desired
pattern number.
Move the cursor to the time, On/Off, or temperature
with the F2 button.
Change the settings with the F3 or F4 button.

Time: settable in 5-minute increments
* Press and hold the button to rapidly advance the numbers.
On/Off/Auto: Selectable settings depend on the model of

Temperature: The settable temperature range

temperatures can be set. If an operation pattern with a single
preset temperature setting is executed during the Auto

temperature setting in the Cool mode.

Press the SELECT button to save the settings.
A confirmation screen will appear.

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· will appear on the Main display in the Full

mode when the weekly timer setting for the

current day exists.

The icon will not appear while the On/Off timer

is enabled or the system is under centralized

Navigating through the screens

selection screen ............................. SELECT button
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Controller operation-Function settings

OU silent mode

1 Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ê¿²»iÔ±«ª»®iÊ»²¬ò øÔ±²¿§÷
Ø·¹¸ °±©»®
Ì·³»®
É»»µ´§ ¬·³»®
ÑË ·´»²¬ ³±¼»

Select "OU silent mode" from the Main menu

20

button.

2 ÑË ·´»²¬ ³±¼»

Ó±² Ì«» É»¼ Ì¸« Ú®· Í¿¬ Í«²
Í¬¿®¬ Í¬±° Í·´»²¬

ó

Í»¬¬·²¹ ¼·°´¿§æ
¼¿§

The current settings will appear.

Press the F1 or F2 button to see the settings

for each day of the week.

Press the SELECT button to go to the setting

screen.

3 ÑË ·´»²¬ ³±¼»

Í»´»½¬æ
Ý«®±®

ÑË ·´»²¬ ³±¼» Ò± ñ Ç»

silent mode will appear.

with the F3 or F4 button, and press the

SELECT button .

Function description

This function allows the user to set the time periods in which priority is given to quiet operation of

outdoor units over temperature control. Set the start and stop times each day of the week for the quiet

operation. Select the desired silent level from "Middle" and "Quiet".

Ó¿·²

Button operation

"OU silent mode" function is available only on the

models that support the function.
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ÑË ·´»²¬ ³±¼»

Ó±² Ì«» É»¼ Ì¸« Ú®· Í¿¬ Í«²
Í¬¿®¬ Í¬±° Í·´»²¬

ó

Í»´»½¬æ
¼¿§ Í»´»½¬

The OU silent mode setting screen will appear.

To make or change the setting, move the cursor

to the desired day of the week with the F1 or

F2 button, and press the F3 button to select it.

Press the SELECT button.

4

5 ÑË ·´»²¬ ³±¼»

ÑË ·´»²¬ ³±¼»

Í¿¬

Í¿¬

Í¬¿®¬ Í¬±° Í·´»²¬
ó

Í»´»½¬æ

Ü¿§ »´»½¬·±²æ

Ý«®±® Ý±²¬»²¬

Ý¸¿²¹» ¿ª»¼

The setting screen will appear.

Move the cursor to the desired item with the F1

or F2 button out of Start time, Stop time, or

Silent level.

Change the settings with the F3 or F4 button.

Start/Stop time: settable in 5-minute increments

* Press and hold the button to rapidly advance
the numbers.

Silent level: Normal, Middle, Quiet

Press the SELECT button to save the settings.

A confirmation screen will appear.

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· will appear on the Main display in the Full

mode during the OU silent mode.

Ò±®³¿´ Ó·¼¼´» Ï«·»¬

Navigating through the screens

selection screen ............................. SELECT button
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Setting the temperature range restriction

Controller operation-Function settings

Restriction

1 Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Î»¬®·½¬·±²
Û²»®¹§ ¿ª·²¹
Ò·¹¸¬ »¬¾¿½µ
Ú·´¬»® ·²º±®³¿¬·±²
Û®®±® ·²º±®³¿¬·±²

page 20

2 Î»¬®·½¬·±²

Í»¬¬·²¹ ¼·°´¿§æ
Ð¿¹»

Ì»³°ò ®¿²¹» Ç»
Ý±±´iÜ®§
Ø»¿¬
ß«¬±

ó
ó
ó

The current settings will appear.

Move the cursor to "Temp. range" with the F1 or

F2 button, and press the SELECT button.

3 Ì»³°ò ®¿²¹»

Í»´»½¬æ
Ý«®±® Ý«®±®

Ì»³°ò ®¿²¹» Ò± ñ Ç»
Ý±±´iÜ®§
Ø»¿¬
ß«¬±

ó
ó
ó

The screen to set the temperature range will

appear.

Move the cursor to the desired item with the F1

button out of "Temp. range," "Cool Dry," "Heat,"

or "Auto."

Button operation
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4 Ì»³°ò ®¿²¹»

Ì»³°ò ®¿²¹»

Í»´»½¬æ
Ý«®±® Ì»³°ò

Ó¿·² ³»²«æ

Ì»³°ò ®¿²¹» Ò± ñ Ç»
Ý±±´iÜ®§
Ø»¿¬
ß«¬±

Ì»³°ò ®¿²¹» Ò± ñ Ç»
Ý±±´iÜ®§
Ø»¿¬
ß«¬±

Ý¸¿²¹» ¿ª»¼

ó
ó
ó

ó
ó
ó

Change the settings with the F3 or F4 button.

Temp. range:

Upper and lower limit temperature

Heat: Upper and lower limit temperature

Auto: Upper and lower limit temperature

Press the SELECT button to save the settings.

A confirmation screen will appear.

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· will appear on the Main display in the Full

mode when the temperature range is restricted.

Temperature setting ranges

Mode Lower limit Upper limit

Cool Dry
19 ~ 30ºC 30 ~ 19ºC

Heat
17 ~ 28ºC 28 ~ 17ºC

Auto
19 ~ 28ºC 28 ~ 19ºC

* The settable range varies depending on the connected unit.

modes can be set.
*3 Temperature ranges for the Heat, Cool, and Dry modes

must meet the conditions below:

be set.

Navigating through the screens
To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button

*1
*3

*2
*3

*4
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Operation lock function

Controller operation-Function settings

Restriction

1 Î»¬®·½¬·±²

Í»¬¬·²¹ ¼·°´¿§æ
Ð¿¹»

Ñ°»®¿¬·±² ´±½µ»¼ Ò±
Ñ²ñÑºº Ó±¼» Í»¬ ¬»³°ò
Ê¿²»

page 34

Move the cursor to "Operation locked" and press

the SELECT button.

2 Î»¬®·½¬·±²

Î»¬®·½¬·±²

Í»´»½¬æ
Ý«®±® Ý«®±®

Ó¿·² ³»²«æ

Ô±½µ»¼
Ô±½µ»¼
Ô±½µ»¼
Ô±½µ»¼

Ñ°»®¿¬·±² ´±½µ»¼ Ò± ñ Ç»
Ñ²ñÑºº
Ó±¼»
Í»¬ ¬»³°ò
Ê¿²»

Ñ°»®¿¬·±² ´±½µ»¼ Ç»
Ñ²ñÑºº Ó±¼» Í»¬ ¬»³°ò
Ê¿²»

Ý¸¿²¹» ¿ª»¼

The screen to make the settings for the operation

lock function will appear.

Move the cursor to the desired item with the F1

or F2 button out of "Operation locked," "On/Off,"

"Mode," "Set temp.," or "Vane."

Change the settings with the F3 or F4 button.

On/Off: On/Off operation

Mode: Operation mode setting "-" / "Locked"

Set temp.: Preset temp. setting

Vane: Vane setting

Press the SELECT button to save the settings.

A confirmation screen will appear.

To enable the operation lock function, set

Button operation

Navigating through the screens

To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



37

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ú¿²

Ú®· will appear on the Main display in the Full

mode when the operation lock function setting is

enabled.

Operation guide that corresponds to the locked

function will be suppressed.
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Automatic return to the preset temperature

Controller operation-Function settings

Energy saving

1 Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Î»¬®·½¬·±²
Û²»®¹§ ¿ª·²¹
Ò·¹¸¬ »¬¾¿½µ
Ú·´¬»® ·²º±®³¿¬·±²
Û®®±® ·²º±®³¿¬·±²

Select "Energy saving" from the Main menu

20

button.

2
Û²»®¹§ ¿ª·²¹

Í»¬¬·²¹ ¼·°´¿§æ
Ý«®±®

ß«¬± ®»¬«®² Ç»
Ý±±´æ ³·²ô
Ø»¿¬æ ³·²ô

Í½¸»¼«´» Ò±
Ó±² Ì«» É»¼ Ì¸« Ú®· Í¿¬ Í«²

The current settings will appear.

Move the cursor to "Auto return" with the F1 or

F2 button, and press the SELECT button.

Ó¿·²

Button operation

After the Auto return function is enabled, when the operation mode change or ON/OFF operation

is performed from this remote controller, the set temperature automatically returns to the required

temperature regardless of the set time.
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3 ß«¬± ®»¬«®²

Ý«®±® Ý«®±®

Í»´»½¬æ

ß«¬± ®»¬«®² Ò± ñ Ç»
Ý±±´æ ßº¬»® ³·²

¾¿½µ ¬±
Ø»¿¬æ ßº¬»® ³·²

¾¿½µ ¬±

The screen to make the settings for the

automatic return to the preset temperature will

appear.

Move the cursor to the desired item with the F1

or F2 button out of "Auto return," "Cool," or

"Heat."

4 ß«¬± ®»¬«®²

ß«¬± ®»¬«®²

Ý«®±® Ý±²¬»²¬

Í»´»½¬æ

Ó¿·² ³»²«æ

ß«¬± ®»¬«®² Ò± ñ Ç»
Ý±±´æ ßº¬»® ³·²

¾¿½µ ¬±
Ø»¿¬æ ßº¬»® ³·²

¾¿½µ ¬±

ß«¬± ®»¬«®² Ç»
Ý±±´æ ³·²ô
Ø»¿¬æ ³·²ô

Ý¸¿²¹» ¿ª»¼

Change the settings with the F3 or F4 button.

Cool: Timer setting range is 30 to 120 minutes

in 10-minute increments.

Temperature setting range is 19 to 30ºC

Heat: Timer setting range is 30 to 120 minutes

in 10-minute increments.

Temperature setting range is 17 to 28ºC

Press the SELECT button to save the settings.

"Cool" includes "Dry" and "AUTO Cooling"

modes, and "Heat" includes "AUTO Heating"

mode.

The screen to set the selected item will appear.

Timer or Preset temperature settings will not be effective when the Temp. range is restricted

Navigating through the screens
To go back to the Main menu ........... MENU button

To return to the previous screen ...... RETURN button
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<Sample screens when the Auto return function is enabled>

Ý±±´ ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ú¿²

Ú®·

Ý±±´ ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ú¿²

Ú®·

Ý±±´ ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ú¿²

Ú®·

Ì»³°ò Ì»³°ò Ì»³°ò

Example: Lower the Set temp. to 24

60
minutes
later

The Set temp. is changed

from 28

60 minutes later, the Set

temp. returns to 28

automatically.
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Setting the energy-saving operation schedule

Controller operation-Function settings

Energy saving

1 Û²»®¹§ ¿ª·²¹

Í»¬¬·²¹ ¼·°´¿§æ
Ý«®±®

ß«¬± ®»¬«®² Ç»
Ý±±´æ ³·²ô
Ø»¿¬æ ³·²ô

Í½¸»¼«´» Ò±
Ó±² Ì«» É»¼ Ì¸« Ú®· Í¿¬ Í«²

page 38

Move the cursor to the "Schedule," and press the

SELECT button.

2 Û²»®¹§ ¿ª·²¹

ó
ó
ó
ó

Í»¬¬·²¹ ¼·°´¿§æ
¼¿§

Ó±² Ì«» É»¼ Ì¸« Ú®· Í¿¬ Í«²
Ò±ò

The screen to see the schedule will appear.

Press the F1 or F2 button to see the settings

for each day of the week.

Press the SELECT button to go to the setting

screen.

3 Û²»®¹§ ¿ª·²¹

Í»´»½¬æ
Ý«®±®

Û²»®¹§ ¿ª·²¹ Ò± ñ Ç»

energy-saving operation schedule will appear.

Press the SELECT button to go to the setting

change/day of the week selection screen.

Ó¿·²

Button operation
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Û²»®¹§ ¿ª·²¹

ó
ó
ó
ó

×²°«¬æ
¼¿§ Í»´»½¬

Ó±² Ì«» É»¼ Ì¸« Ú®· Í¿¬ Í«²
Ò±ò

The setting change/day of the week selection

screen will appear.

Up to four operation patterns can be set for each

day.

Move the cursor to the desired day of the week

with the F1 or F2 button, and press the

Press the SELECT button to go to the pattern

setting screen.

4

5 Û²»®¹§ ¿ª·²¹

Û²»®¹§ ¿ª·²¹

ó
ó
ó
ó

Í»´»½¬æ
Ý«®±® Ý±²¬»²¬

Ü¿§ »´»½¬·±²æ

Ó±²

Ó±²

Ý¸¿²¹» ¿ª»¼

Ò±ò

The pattern setting screen will appear.

Press the F1 button to move the cursor to the

desired pattern number.

Move the cursor to the desired item with the

F2 button out of the start time, stop time, and

Change the settings with the F3 or F4 button.

Start/Stop time: settable in 5-minute increments

* Press and hold the button to rapidly advance
the numbers.

.

Press the SELECT button to save the settings.

A confirmation screen will appear.

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· will appear on the Main display in the Full

mode when the unit is operated in the energy

saving mode.

The lower the value, the greater the energy-saving effect.

Navigating through the screens

selection screen ............................. SELECT button
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Controller operation-Function settings

Night setback

1 Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Î»¬®·½¬·±²
Û²»®¹§ ¿ª·²¹
Ò·¹¸¬ »¬¾¿½µ
Ú·´¬»® ·²º±®³¿¬·±²
Û®®±® ·²º±®³¿¬·±²

to page 20

2
The current settings will appear.

Press the SELECT button to go to the setting

screen.

Function description

This control starts heating operation when the control object group is stopped and the room temperature

drops below the preset lower limit temperature. Also, this control starts cooling operation when

the control object group is stopped and the room temperature rises above the preset upper limit

temperature.

The Night setback function is not available if the operation and the temperature setting are performed

from the remote controller.

temperature may not be obtained when the air-conditioner is inactive or when the air is not clean. In

sensor.

Ó¿·²

Button operation

Ò·¹¸¬ »¬¾¿½µ

Í»¬¬·²¹ ¼·°´¿§æ

Ò·¹¸¬ »¬¾¿½µ Ç»
Ì»³°ò ®¿²¹» ïî ó îè
Í¬¿®¬ îíæðð
Í¬±° ëæðð
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3 Ò·¹¸¬ »¬¾¿½µ

Ò·¹¸¬ »¬¾¿½µ

Í»´»½¬æ
Ý«®±® Ý±²¬»²¬

Ó¿·² ³»²«æ

Ò·¹¸¬ »¬¾¿½µ Ò± ñ Ç»
Ì»³°ò ®¿²¹» ïî ó îè
Í¬¿®¬ îíæðð
Í¬±° ëæðð

Ò·¹¸¬ »¬¾¿½µ Ò± ñ Ç»
Ì»³°ò ®¿²¹» ïî ó îè
Í¬¿®¬ îíæðð
Í¬±° ëæðð

Ý¸¿²¹» ¿ª»¼

Move the cursor to the desired item with the F1 or

Change the settings with the F3 or F4 button.

Temp. range:

The temperature difference

between the lower and upper

limits must be 4

more. The settable temperature

range varies depending on the

connected indoor units.

* 1ºC increments

Start/Stop time: settable in 5-minute increments

* Press and hold the button to rapidly advance
the numbers.

Press the SELECT button to save the settings.

A confirmation screen will appear.

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®·
will appear on the Main display in the

Full mode when the Night setback function is

enabled.

appears when the timer is disabled by the

centralized control system.

The Night setback will not work in the following cases:
when the unit is in operation, when the Night setback

diagnosis, when the clock is not set, during Function

operation, temperature setting, or Timer operation from

Navigating through the screens

To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button
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Controller operation-Function settings

Manual vane angle

1 Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Ó¿·²¬»²¿²½»
×²·¬·¿´ »¬¬·²¹
Í»®ª·½»

to page 20

3 Ó¿²«¿´ ª¿²» ¿²¹´»

×²°«¬ ¼·°´¿§æ

Ý«®ò ß¼¼®» Ý¸»½µ

Î»ºò ¿¼¼®»
Ë²·¬ Ò±ò

×¼»²¬·º§ «²·¬ Ý¸»½µ ¾«¬¬±²

Move the cursor to "Ref. address" or "Unit No."

with the F1 button to select.

Select the refrigerant address and the unit

number for the units to whose vanes are to be

fixed, with the F2 or F3 button, and press the

SELECT button.

Ref. address: Refrigerant address

Unit No.: 1, 2, 3, 4

Press the F4 button to confirm the unit.

2 Ó¿·²¬»²¿²½» ³»²«

Ó¿·² ³»²«æ
Ý«®±®

ß«¬± ¼»½»²¼·²¹ °¿²»´
Ó¿²«¿´ ª¿²» ¿²¹´»
íÜ ·óÍ»» »²±®

Select "Manual vane angle" with the F1 or F2

button, and press the SELECT button.

ÑÚÚ

The screen at left shows a sample display on Mr. Slim. On
City Multi units, "M-NET address," is displayed instead of
"Ref. address", and the "Unit No." will not be displayed.

Ó¿·²

Button operation
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4 Ó¿²«¿´ ª¿²» ¿²¹´»

Ó¿²«¿´ ª¿²» ¿²¹´»

Í»´»½¬æ

Í»¬¬·²¹

Ñ«¬´»¬ ß²¹´»

The current vane setting will appear.

Select the desired outlets from 1 through 4 with

the F1 or F2 button.

Press the F3 or F4 button to go through the

1," "Step 2," "Step 3," "Step 4," "Step 5," and

"Step 6."

Select the desired setting.

* Step 6 can only be set for one outlet.

Press the SELECT button to save the settings.

A screen will appear that indicates the setting

information is being transmitted.

The setting changes will be made to the selected

outlet.

The screen will automatically return to the

previous screen when the transmission is

completed.

Make the settings for other outlets, following the

same procedures.

If all outlets are selected, will be

into operation.

Í¬»° ï Í¬»° î

Í¬»° ìÍ¬»° í

Ò± »¬¬·²¹

ß´´ ±«¬´»¬

Í¬»° ë

Ü®¿º¬
®»¼«½¬·±²

Navigating through the screens

To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button
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*Draft reduction
The [Draft reduction] mode keeps the vane angle more horizontal than the angle of
Step 1 so that the airflow will not be directed toward the people.
This function can be set only for one outlet.
This function cannot be set for models with two or three outlets.
In the Draft reduction mode, the airflow may cause the ceiling discoloration.
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Controller operation-Function settings

Main display

1

3 Ó¿·² ¼·°´¿§

Ú«´´ ñ Þ¿·½

Ý«®±®
Í»´»½¬æ

8

the F3 or F4 button, and press the SELECT

button.

A confirmation screen will appear.

Ó¿·² Ó¿·² ³»²«

Ó¿·²¬»²¿²½»
×²·¬·¿´ »¬¬·²¹
Í»®ª·½»

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

to page 20

2
Ó¿·² ³»²«æ

×²·¬·¿´ »¬¬·²¹ ³»²«

Ý«®±® Ð¿¹»

Ó¿·²ñÍ«¾
Ý´±½µ
Ó¿·² ¼·°´¿§
Ý±²¬®¿¬
Ü·°´¿§ ¼»¬¿·´

Move the cursor to the "Main display" with

the F1 or F2 button, and press the SELECT

button.

Button operation

Navigating through the screens

To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button
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Contrast

1

3
Ó¿·² ³»²«æ

Ý±²¬®¿¬

Ü¿®µÔ·¹¸¬

Adjust the contrast with the F3 or F4 button,

and press the MENU or RETURN button.

Ó¿·² Ó¿·² ³»²«

Ó¿·²¬»²¿²½»
×²·¬·¿´ »¬¬·²¹
Í»®ª·½»

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

to page 20

2
Ó¿·² ³»²«æ

×²·¬·¿´ »¬¬·²¹ ³»²«

Ý«®±® Ð¿¹»

Ó¿·²ñÍ«¾
Ý´±½µ
Ó¿·² ¼·°´¿§
Ý±²¬®¿¬
Ü·°´¿§ ¼»¬¿·´

Move the cursor to the "Contrast" with the F1 or

F2 button, and press the SELECT button.

Button operation

Navigating through the screens

To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button
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Language selection

1

2
Ý«®±® Ð¿¹»

×²·¬·¿´ »¬¬·²¹ ³»²«

Ó¿·² ³»²«æ

ß«¬± ³±¼»
ß¼³·²·¬®¿¬±® °¿©±®¼
Ô¿²¹«¿¹» »´»½¬·±²

Move the cursor to the "Language selection" with

the F1 or F2 button, and press the SELECT

button.

Ó¿·² Ó¿·² ³»²«

Ó¿·²¬»²¿²½»
×²·¬·¿´ »¬¬·²¹
Í»®ª·½»

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Controller operation-Function settings

Button operation

to page 20

Function description

The desired language can be set. The language options are English, French, German, Spanish, Italian,

Portuguese, Swedish, and Russian.
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When the power is on for the first time, the Language

selection screen will be displayed. Select a desired

language. The system will not start-up without

language selection.

Move the cursor to the language you desire with

the F1 through F4 buttons, and press the

SELECT button to save the setting.
3

A screen will appear that indicates the setting

has been saved.

Navigating through the screens
To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button

Ó¿·² ³»²«æ

Ý«®±®

Í»´»½¬æ

Û²¹´·¸
Û°¿/±´
Ð±®¬«¹«6
Ì$®µ9»

Ú®¿²9¿·
×¬¿´·¿²±

Íª»²µ¿

Û²¹´·¸
Û°¿/±´
Ð±®¬«¹«6
Ì$®µ9»

Ú®¿²9¿·
×¬¿´·¿²±

Íª»²µ¿

Ô¿²¹«¿¹» »´»½¬·±²

Ô¿²¹«¿¹» »´»½¬·±²

Ý«®±®

Ý¸¿²¹» ¿ª»¼
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Function description

The following settings should be made only for City Multi units and as necessary.

Refer to the Installation Manual for how to make the settings for Mr. Slim units.

Refer to the indoor unit Installation Manual for information about the factory settings of indoor units,

function setting numbers, and setting values.

settings.

Button operation

Ó¿·² Ó¿·² ³»²«

Ó¿·²¬»²¿²½»
×²·¬·¿´ »¬¬·²¹
Í»®ª·½»

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

1 20

and press the SELECT button.

2 Í»®ª·½» ³»²«

Ó¿·²¬»²¿²½» °¿©±®¼
Î»³±¬» ½±²¬®±´´»® ½¸»½µ
Ú«²½¬·±² »¬¬·²¹

Ó¿·² ¼·°´¿§æ
Ý«®±®

Select Function Setting on the Service Menu

screen, and press the SELECT button.

ÑÚÚ

Controller operation-Function settings
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3

To check the current settings of a given unit, enter

the setting for its M-NET address and function setting

number, select Conf for the Function, and press the

SELECT button.

A screen will appear that indicates that the settings

are being searched for. When the search is done, the

current settings will appear.

The Function Setting screen will appear.

Press the F1 or F2 button to move the cursor

to one of the following: M-NET address, function

setting number, or setting value. Then, press the

F3 or F4 button to change the settings to the

desired settings.

Once the settings have been completed, press

the SELECT button.

A screen will appear that indicates that the

settings information is being sent.

Í»¬ ñ Ý±²º

Í»²¼·²¹ ¼¿¬¿

Ý«®±®

Í»´»½¬æ

ÓóÒÛÌ ¿¼¼®»
Ú«²½¬·±² Ò±ò
Ü¿¬¿
Ú«²½¬·±²

í

íî

î

í

íî

î

ÓóÒÛÌ ¿¼¼®»
Ú«²½¬·±² Ò±ò
Ü¿¬¿

Ú«²½¬·±² »¬¬·²¹

Ú«²½¬·±² »¬¬·²¹

ß¼¼®»

4 í

íî

î

ÓóÒÛÌ ¿¼¼®»
Ú«²½¬·±² Ò±ò
Ü¿¬¿

Î»¬«®²æ

Ú«²½¬·±² »¬¬·²¹

Í»¬¬·²¹ ½±³°´»¬»¼

When the settings information has been sent, a

screen will appear that indicates its completion.

To make additional settings, press the RETURN

button to return to the screen shown in Step 3

above. Set the function numbers for other indoor

units by following the same steps.

Navigating through the screens

To return to the Service Menu screen .......... MENU button

To return to the previous screen ...... RETURN button
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Maintenance

Filter information

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®· will appear on the Main display in the Full

mode when it is time to clean the filters.

Wash, clean, or replace the filters when this

sign appears.

Refer to the indoor unit Instructions Manual

for details.

1 Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Î»¬®·½¬·±²
Û²»®¹§ ¿ª·²¹
Ò·¹¸¬ »¬¾¿½µ
Ú·´¬»® ·²º±®³¿¬·±²
Û®®±® ·²º±®³¿¬·±²

Select "Filter information" from the Main menu

20

button.

2
Ó¿·² ³»²«æ

Ú·´¬»® ·²º±®³¿¬·±²

Î»»¬

Ð´»¿» ½´»¿² ¬¸» º·´¬»®ò
Ð®» Î»»¬ ¾«¬¬±² ¿º¬»®
º·´¬»® ½´»¿²·²¹ò

Press the F4 button to reset filter sign.

Refer to the indoor unit Instructions Manual for

how to clean the filter.

Button operation

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



55

3 Ú·´¬»® ·²º±®³¿¬·±²

Ú·´¬»® ·²º±®³¿¬·±²

ÑÕÝ¿²½»´

Î»»¬ º·´¬»® ·¹²á

Ú·´¬»® ·¹² ®»»¬

Ó¿·² ³»²«æ

Select "OK" with the F4 button.

A confirmation screen will appear.

Ý±±´

Î±±³

ß«¬±Í»¬ ¬»³°ò

Ó±¼» Ì»³°ò Ú¿²

Ú®·
When the is displayed on the Main display

in the Full mode, the system is centrally

controlled and the filter sign cannot be reset.

If two or more indoor units are connected, filter cleaning timing for each unit may be different,

depending on the filter type.

The icon will appear when the filter on the main unit is due for cleaning.

When the filter sign is reset, the cumulative operation time of all units will be reset.

The icon is scheduled to appear after a certain duration of operation, based on the premise that

the indoor units are installed in a space with ordinary air quality. Depending on the air quality, the

filter may require more frequent cleaning.

The cumulative time at which filter needs cleaning depends on the model.

Navigating through the screens
To go back to the Main menu .......... MENU button

To return to the previous screen ...... RETURN button
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Troubleshooting

When an error occurs, the following screen will appear.
Check the error status, stop the operation, and consult your dealer.

Error information

1
Û®®±® ·²º±®³¿¬·±²

Û®®±® ½±¼»
Û®®±® «²·¬ ×Ë
Î»ºò ¿¼¼®» Ë²¬ý
Ó±¼»´ ²¿³»
Í»®·¿´ Ò±ò

Î»»¬Ð¿¹»

Û®®±® ·²º±®³¿¬·±²

Ý±²¬¿½¬ ·²º±®³¿¬·±²
Ü»¿´»®

Ì»´

Î»»¬Ð¿¹»

Î»»¬ »®®±®æ Î»»¬ ¾«¬¬±²

Î»»¬ »®®±®æ Î»»¬ ¾«¬¬±²

Error code, error unit, refrigerant address, unit

model name, and serial number will appear.

The model name and serial number will appear

only if the information have been registered.

Press the F1 or F2 button to go to the next

page.

appear if the information have been registered.

Button operation

blinks
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2 Û®®±® ·²º±®³¿¬·±²

Û®®±® ®»»¬

Û®®±® ®»»¬

Û®®±® ½±¼»
Û®®±® «²·¬ ×Ë
Î»ºò ¿¼¼®» Ë²¬ý
Ó±¼»´ ²¿³»
Í»®·¿´ Ò±ò

Î»»¬Ð¿¹»

Î»»¬ ½«®®»²¬ »®®±®á

Û®®±® ®»»¬

ÑÕÝ¿²½»´

Ó¿·² ³»²«æ

Î»»¬ »®®±®æ Î»»¬ ¾«¬¬±²

Press the F4 button or the ON/OFF button to

reset the error that is occurring.

Select "OK" with the F4 button.

Ó¿·²

Ó¿·² ¼·°´¿§æ
Ý«®±® Ð¿¹»

Ó¿·² ³»²«

Î»¬®·½¬·±²
Û²»®¹§ ¿ª·²¹
Ò·¹¸¬ »¬¾¿½µ
Ú·´¬»® ·²º±®³¿¬·±²
Û®®±® ·²º±®³¿¬·±²

While no errors are occurring, page 2/2 of the

56

viewed by selecting "Error information" from the

20

Errors cannot be reset from this screen.

Errors cannot be reset while the ON/OFF
operation is prohibited.

blinks

blinks

Navigating through the screens
To go back to the Main menu .......... MENU button

Checking the error information
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The following screen will appear for the 3D i-See sensor panel model when the unit is
stopped due to the No occupancy Auto-OFF function of the energy saving option.
Refer to the indoor unit Instruction Book for the 3D i-See sensor setting.

Ú®·

No occupancy Auto-OFF
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Specifications

Controller specifications

Product size

Net weight

Rated power supply voltage

Power consumption 0.3 W

Usage environment

Material Panel: PMMA
Main body: PC + ABS

Sound Pressure Level The A-weighted sound pressure level is below 70 dB.
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Function City Multi Mr. Slim Required
password

Operation/

Display

Power ON/OFF -

Operation mode switch -

Room temperature setting -

-

Fan speed setting -

Vane angle setting -

Louver setting -

Ventilation setting -

High power operation -

Auto descending panel -

Backlight -

Contrast setting administrator

Main display mode switch administrator

Clock setting administrator

Clock display format setting administrator

administrator

Room temperature display administrator

Error display -

Filter information -

Schedule/

Timer

On/Off timer administrator

Auto-off timer administrator

Weekly timer administrator

Night setback administrator

OU silent mode administrator

Energy saving Auto return administrator

Schedule administrator

Restriction Operation lock administrator

Temperature range restriction administrator

Password administrator

maintenance

Others Manual vane angle -

3D i-See sensor -

Test run maintenance

Model information input maintenance

Dealer information input maintenance

Function setting maintenance

Smooth maintenance maintenance

Refrigerant volume check maintenance

Refrigerant leak check maintenance

: Supported : Unsupported

* The supported functions vary depending on the unit model.
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List of functions that can/cannot be used in combination

: Can be used in combination : Cannot be used in combination : Restricted

High

power

On/Off

timer

Auto-off

timer

Weekly

timer

OU

silent

mode

Temperature

range

Operation

lock

Auto

return

Energy

saving

schedule

Night

setback

High power

On/Off timer

Auto-off timer

Weekly timer

OU silent

mode

Temperature

range

Operation lock

Auto return

Energy saving

schedule

Night setback

1

1

1

1

1

2

3 4 5 6 7

7

6

5

4

3

1

2

2

2

1: This function is enabled after completing the high power operation because the high power
operation has the higher priority.

2: This function cannot be operated if some operation is locked.
3: Night setback function cannot be used when the unit is in operation by On/Off timer setting.
4: Auto-off function cannot be used for Night setback operation.
5: Night setback function cannot be used when the unit is in operation by Weekly timer setting.
6: Temperature range setting cannot be used for Night setback operation.
7: Auto return function cannot be used for Night setback operation.

1: Weekly timer setting is not effective because On/Off timer has the higher priority.
2: Auto return function cannot be used because Temperature range setting has the higher priority.
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FOR USEROPERATION MANUAL
For safe and correct use, please read this operation manual thoroughly before operating the air-conditioner unit. English

MANUALDE INSTRUCCIONES
Lea este manual de instrucciones hasta el final antes de poner en marcha la unidad de aire acondicionado para
garantizar un uso seguro y correcto.

PARA ELUSUARIO

Español

MANUEL D�UTILISATION
Pour une utilisation correcte sans risques, veuillez lire le manuel d�utilisation en entier avant de vous servir du 
climatiseur.

POUR L�UTILISATEUR
Français

SPLIT-SYSTEM HEATPUMP
PKA-A·HA7
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5. Emergency Operation for IR wireless remote controller ......9
6. Care and Cleaning ...............................................................9

Contents

Beforeinstalling theunit,makesureyou read allthe
�Safety Precautions�.

 The �Safety Precautions� provide very important 
pointsregardingsafety.Makesureyoufollow them.

Pleasereporttoortakeconsentbythesupplyauthor-
itybeforeconnectiontothesystem.

1.SafetyPrecautions

Symbolsusedinthetext
Warning:

Describesprecautionsthatshould beobserved to preventdanger

ofinjuryordeathtotheuser.

Caution:
Describesprecautionsthatshouldbeobservedtopreventdamage
totheunit.

Symbolsusedintheillustrations

: Indicates a part which must be grounded.

Warning:

� The unit must not be installed by the user. Ask the dealer or an 
authorizedcompanytoinstalltheunit.Iftheunitisinstalledim-
properly,waterleakage,electricshockorfiremayresult.

� Do not stand on, or place any items on the unit. 
� Do not splash water over the unit and do not touch the unit with 
wethands.Anelectricshockmayresult.

� Do not spray combustible gas close to the unit. Fire may result.
� Do not place a gas heater or any other open-flame appliance 

whereitwillbeexposed to theairdischarged from theunit.In-
completecombustionmayresult.

� Do not remove the front panel or the fan guard from the outdoor 

unitwhenitisrunning.
� When you notice exceptionally abnormal noise or vibration, stop 

operation,turnoffthepowerswitch,andcontactyourdealer.
� Never insert fingers, sticks etc. into the intakes or outlets.
� If you detect odd smells, stop using the unit, turn off the power 

switchandconsultyourdealer.Otherwise,abreakdown,electric
shockorfiremayresult.

� This air conditioner is NOT intended for use by children or infirm 

personswithoutsupervision.
� Young children must be supervised to ensure that they do not 
playwiththeairconditioner.

� If the refrigeration gas blows out or leaks, stop the operation of 
theairconditioner,thoroughlyventilatetheroom,and contact

yourdealer.
� When installing or relocating, or servicing the air conditioner, use 
onlythespecified refrigerant(R410A)to chargethe refrigerant

lines.Do notmixitwith anyotherrefrigerantand do notallow
airtoremaininthelines.Ifairismixedwiththerefrigerant,then
itcan bethecauseofabnormalhigh pressurein therefrigerant

line,and mayresultin an explosion and otherhazards.Theuse
ofanyrefrigerantotherthan thatspecified forthesystem will

causemechanicalfailureorsystem malfunction orunitbreak-
down.Intheworstcase,thiscouldleadtoaseriousimpediment
tosecuringproductsafety.

2.PartsNames

7. Trouble Shooting................................................................10
8. Specifications.....................................................................12

Caution:
� Do not use any sharp object to push the buttons, as this may 
damagetheremotecontroller.

� Never block or cover the indoor or outdoor unit�s intakes or out-
lets.

Disposingoftheunit
When you need to dispose of the unit, consult your dealer.

PKA-A·HA7

Wall Mounted

IndoorUnit

PKA-A·HA7

Fan speed 3 speeds + Auto

Vane Auto with swing

Louver Manual

Filter Normal

Filter cleaning indication 100 hr

Filter Air intake

Louver Air outlet Vane
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Wired remote controller IR wireless remote controller

COOL

DRY

AUTO

FAN

HEAT

F

Wired RemoteController

Thefunctionsofthefunction buttonschangedepending on the
screen.

Refertothebuttonfunctionguidethatappearsatthebottom ofthe
LCD forthefunctionstheyserveonagivenscreen.

Whenthesystem iscentrallycontrolled,thebuttonfunctionguide
thatcorrespondstothelockedbuttonwillnotappear.

Fri

Room

Set temp.

Mode Temp. Fan

Cool Auto

Main

Main display:

Cursor Page

Main menu

Vane·Louver·Vent. (Lossnay)
High power
Timer
Weekly timer
OU silent mode

[ON/OFF]button

[SELECT]button

[RETURN]button

[MENU]button

BacklitLCD

ON/OFFlamp

Functionbutton[F1]

Functionbutton[F2]

Functionbutton[F3]

Functionbutton[F4]

Controllerinterface
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Operationmode

Presettemperature

Clock(SeetheInstallationManual.)

Fanspeed

Buttonfunctionguide

Room temperature(SeetheInstallationManual.)

Fri

Mode Temp. Fan

Room

Cool AutoSet temp.

Fri

Cool

Mode Temp. Fan

AutoSet temp.

Display
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IR Wirelessremotecontroller

Note:(OnlyforIR wirelessremotecontroller)

If the IR wireless remote controller is operated within approximately 2 minutes after power is

supplied to the indoor unit, the indoor unit may beep twice as the unit is performing the initial
automatic check.
The indoor unit beeps to confirm that the signal transmitted from the IR wireless remote con-

troller has been received. Signals can be received up to approximately 7 meters, 275-19/32
inch in a direct line from the indoor unit in an area 45° to the left and right of the unit. How-
ever, illumination such as fluorescent lights and strong light can affect the ability of the in-

door unit to receive signals.
If the operation lamp near the receiver on the indoor unit is blinking, the unit needs to be in-

spected. Consult your dealer for service.
Handle the IR wireless remote controller carefully! Do not drop the IR wireless remote con-
troller or subject it to strong shocks. In addition, do not get the IR wireless remote controller

wet or leave it in a location with high humidity.
To avoid misplacing the IR wireless remote controller, install the holder included with the IR

wireless remote controller on a wall and be sure to always place the IR wireless remote con-
troller in the holder after use.

Batteryinstallation/replacement

1. Remove the top cover, insert 2 AAA batteries,

and then install the top cover.

2. Press the Reset button.

2 AAA batteries

Insert the negative (�) 
end of each battery
first. Install the bat-
teries in the correct
directions (+, �)!

Press the Reset but-
ton with an object that
has a narrow end.

Top cover

* For explanation purposes, all of the items

that appear in the display are shown.

* All items are displayed when the Reset

button is pressed.

Transmission indicator

Timer indicator
Remote controller display

ON/OFF button

Set Temperature buttons

Fan Speed button (Changes fan speed)

Airflow button (Changes up/down airflow direction)

Mode button (Changes operation mode)

Check button

Test Run button

Transmission area

Operation areas

Timer Off button

Timer On button

Hour button

Minute button

Set Time button (Sets the time)

Louver button (Changes left/right airflow direction)

Reset button

Outdoorunit

Power

Earth

Service Panel

Indoor-Outdoor
Connection wire

Ref. Pipes
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About the operation method, refer to the operation manual that comes with each remote controller.

<For wired remote controller>

Operation status memory

Settable preset temperature range

<To Stop Operation>

Press the ON/OFF button again.
� The ON lamp and the display area go dark.

Note:

Even if you press the ON/OFF button immediately after shutting down the op-

eration is progress, the air conditioner will not start for about three minutes.

This is to prevent the internal components from being damaged.

<To Start Operation>

Press the ON/OFF button .
� The ON lamp and the display area come on.

<For IR wireless remote controller>

Cool/Dry/Fan/Heat/Automatic (cool/heat)/Ventilation modes are available.
Press the [F1] button to go through the op-
eration modes in the order of �Cool�, �Dry�, 
�Fan�, �Auto�, and �Heat�. Select the desired 
operation mode.

Cool Dry Fan

Auto Heat

 � Operation modes that are not available 
to the connected outdoor unit models will
not appear on the display.

F1 F2 F3 F4

Cool

Room

AutoSet temp.

Mode Temp. Fan

Fri

Note:

Heat and Automatic mode can not be available for cooling only units.

Ventilation mode: only indicated on the following condition. Wired remote

controller is used and LOSSNAY is connected.

Automatic mode

According to a set temperature, cooling operation starts if the room
temperature is too hot and heating operation starts if the room tem-

perature is too cold.
During automatic operation, if the room temperature changes and

remains 2 °C, 4 °F or more above the set temperature for 15 minutes,
the air conditioner switches to cooling mode. In the same way, if the
room temperature remains 2 °C, 4 °F or more below the set tempera-

ture for 15 minutes, the air conditioner switches to heating mode.

Cooling mode
15 minutes (switches
from heating to cooling)

Set temperature +2°C, +4°F

Set temperature

Set temperature -2°C, -4°F

15 minutes (switches
from cooling to heating)
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3.3. Temperature setting
<For wired remote controller>
<Cool, Dry, Heat, and Auto>

Cool

Room

AutoSet temp.

Mode Temp. Fan

Fri

F1 F2 F3 F4

Cool

Room

AutoSet temp.

Mode Temp. Fan

Fri

Press the [F2] button to decrease the preset temperature, and press the

[F3] button to increase.
�  Refer to the table on page 6 for the settable temperature range for dif-

ferent operation modes.

�  Preset temperature range cannot be set for Fan/Ventilation operation.
�  Preset temperature will be displayed either in Centigrade in 0.5- or 

1-degree increments, or in Fahrenheit, depending on the indoor unit
model and the display mode setting on the remote controller.

<For IR wireless remote controller>
To decrease the room temperature:

Press button to set the desired temperature.

The selected temperature is displayed .

To increase the room temperature:
Press button to set the desired temperature.

The selected temperature is displayed .

<For wired remote controller>

F1 F2 F3 F4

Cool

Room

AutoSet temp.

Mode Temp. Fan

Fri

Press the [F4] button to go through the fan speeds in the following order.

Auto

�  The available fan speeds depend on the models of connected indoor 

units.

<For IR wireless remote controller>
Press the Fan Speed button as many times as necessary while the
system is running.
� Each press changes the force. The currently selected speed is 

shown at display.

Note:
The number of available fan speeds depends on the type of unit
connected.
In the following cases, the actual fan speed generated by the unit
will differ from the speed shown the remote controller display.
1. When the unit is in STANDBY or DEFROST states.
2. When the temperature of the heat exchanger is low in the heat-

ing mode. (e.g. immediately after heating operation starts)
3. In HEAT mode, when room temperature is higher than the tem-

perature setting.
4. When the unit is in DRY mode.

Automatic fan speed setting (For IR wireless remote controller)
It is necessary to set for wireless remote controller only when automatic
fan speed is not set at default setting.
It is not necessary to set for wired remote controller with automatic fan
speed at default setting.

Press the SET button with something sharp at the end.
Operate when display of remote controller is off.

blinks and Model No. is lighted .

Press the AUTO STOP button.
blinks and setting No. is lighted .

(Setting No.01: without automatic fan speed)
Press the temp. buttons to set the setting No.02.
(Setting No.02:with automatic fan speed)

If you mistook the operation, press the ON/OFF button and operate
again from procedure .

Press the SET button with something sharp at the end.

and Model No. are lighted for 3 seconds, then turned off.

FAN

VANE

h

min

MODE

CHECK

<For wired remote controller>

<Accessing the Main menu>

Press the [MENU] button.
The Main menu will appear.

F1 F2 F3 F4

Main

Main display:

Cursor Page

Main menu

Vane·Louver·Vent. (Lossnay)
High power
Timer
Weekly timer
OU silent mode

<Item selection>

F1 F2 F3 F4

Main

Main display:

Cursor Page

Main menu

Vane·Louver·Vent. (Lossnay)
High power
Timer
Weekly timer
OU silent mode

Press [F1] to move the cursor down.
Press [F2] to move the cursor up.

<Navigating through the pages>

Press [F3] to go to the previous

page.
Press [F4] to go to the next page.

F1 F2 F3 F4

Main

Main display:

Cursor Page

Main menu

Vane·Louver·Vent. (Lossnay)
High power
Timer
Weekly timer
OU silent mode
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Cool

Room

AutoSet temp.

Mode Temp. Fan

Fri

<Vent. setting>

F1 F2 F3 F4

Fri

Low

Vent.

<Returning to the Main menu>

F1 F2 F3 F4

Main

Main display:

Cursor Page

Main menu

Vane·Louver·Vent. (Lossnay)
High power
Timer
Weekly timer
OU silent mode

Note:
During swing operation, the directional indication on the screen
does not change in sync with the directional vanes on the unit.
Available directions depend on the type of unit connected.
In the following cases, the actual air direction will differ from the
direction indicated on the remote controller display.
1. While the display is in �STAND BY� or �DEFROST� states.
2. Immediately after starting heat mode (while the system is wait-

ing for the mode change to take effect).
3. In heat mode, when room temperature is higher than the tem-

perature setting.

<Saving the settings>

F1 F2 F3 F4

OU silent mode

Mon Tue Wed Thu Fri Sat Sun
Start Stop Silent

-

Setting display:
day

Select the desired item, and press
the [SELECT] button.

The screen to set the selected item
will appear.

<Exiting the Main menu screen>

Press the [RETURN] button to exit
the Main menu and return to the

Main display.

F1 F2 F3 F4

Cool

Room

AutoSet temp.

Mode Temp. Fan

Fri

<Display of unsupported functions>

The message at left will appear if
the user selects a function not sup-

ported by the corresponding indoor
unit model.

F1 F2 F3 F4

Title

Not available
Unsupported function

Return:

<Accessing the menu>

F1 F2 F3 F4

Main

Main display:

Cursor Page

Main menu

Vane·Louver·Vent. (Lossnay)
High power
Timer
Weekly timer
OU silent mode

Select "Vane·Louver·Vent. (Loss-
nay)" from the Main menu (refer to

page 7), and press the [SELECT]
button.

<Vane setting>

F1 F2 F3 F4

Fri

Swing Off Off

LouverVent.Vane

Press the [F1] or [F2] button to go

through the vane setting options:
"Auto", "Step 1", "Step 2", "Step 3",

"Step 4", "Step 5" and "Swing".
Select the desired setting.

Auto
Auto

Swing

Step 1 Step 2

Step 4Step 3

Swing

Step 5

Select "Swing" to move the vanes
up and down automatically.
When set to "Step 1" through "Step

5", the vane will be fixed at the se-
lected angle.

 � under the vane setting icon
This icon will appear when the
vane is set to "Step 2" to "Step 5"

and the fan operates at "Mid 1"
to "Low" speed during cooling or
dry operation (depends on the

model).
The icon will go off in an hour, and

the vane setting will automatically

change.

Press the [F3] button to go through
the ventilation setting options in the
order of "Off", "Low", and "High".

* Settable only when LOSSNAY
unit is connected.

Off Low High
Off Low High

� The fan on some models of in-

door units may be interlocked
with certain models of ventilation
units.

Press the [RETURN] button to go
back to the Main menu.
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Remote controller Display

IR Wireless

remote controller

<To Change the Airflow�s Up/Down Direction>

<For IR wireless remote controller>

� Each press changes the direction. The current direction is shown at .
� The change sequence, and the available settings, are as follows.

3.6. Ventilation
For LOSSNAY combination

The following 2 patterns of operation is available.

� Run the ventilator together with the indoor unit.
� Run he ventilator independently.

Note:

With some model configurations, the fan on the indoor unit may come on

even when you set the ventilator to run independently.

Note: (for IR wireless remote controller and RF thermostat)

Running the ventilator independently is not available.

No indication on the remote controller.

Timer functions are different by each remote controller.

For details on how to operate the remote controller, refer to the appropriate operation manual included with each remote controller.

4. Timer

5. Emergency Operation for IR wireless remote controller

Note:

� Details of emergency mode are as shown below.

Operation mode COOL HEAT

Set temperature 24°C, 75°F 24°C, 75°F

Fan speed High High

Airflow direction Step 1 Step 5

(For PKA-A·HA7)

Fig. 5-1

When the IR wireless remote controller cannot be used
When the batteries of the IR wireless remote controller run out or the IR
wireless remote controller malfunctions, the emergency operation can be
done using the emergency buttons.

[Fig. 5-1] DEFROST/STAND BY lamp (Orange)
Operation lamp (Green)

Emergency operation switch (cooling/heating)
Receiver

[Heat pump type]

Cooling Heating Stop

[Cooling only type]

Cooling Stop

Operation Monitor Display

GREEN ORANGE
STOP

COOL

HEAT

: Turning off : Lighting

�  Each press of the emergency operation switch will toggle the operation
mode.

�  Check �COOL/HEAT� with the operation monitor display. (The orange 
lamp follows this monitor display for 5 seconds after pressing the
emergency operation switch.)

Filter information

Cool

Room

AutoSet temp.

Mode Temp. Fan

Fri
will appear on the Main display

in the Full mode when it is time to

clean the filters.

Wash, clean, or replace the filters
when this sign appears.
Refer to the indoor unit Instruc-

tions Manual for details.

F1 F2 F3 F4

Main

Main display:
Cursor Page

Main menu

Restriction
Energy saving
Night setback
Filter information
Error information

Select "Filter information" from the
Main menu (refer to page 7), and

press the [SELECT] button.

F1 F2 F3 F4

Main menu:

Filter information

Reset

Please clean the filter.
Press Reset button after
filter cleaning.

Press the [F4] button to reset filter
sign.

Refer to the indoor unit Instructions
Manual for how to clean the filter.
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PKA-A·HA

F1 F2 F3 F4

Filter information

Filter information

OKCancel

Reset filter sign?

Filter sign reset

Main menu:

Select "OK" with the [F4] button.

A confirmation screen will appear.

When the is displayed on the
Main display in the Full mode, the

system is centrally controlled and
the filter sign cannot be reset.

Having trouble? Here is the solution. (Unit is operating normally.)

Air conditioner does not heat or cool well. Clean the filter. (Airflow is reduced when the filter is dirty or clogged.)
Check the temperature adjustment and adjust the set temperature.
Make sure that there is plenty of space around the outdoor unit. Is the
indoor unit air intake or outlet blocked?
Has a door or window been left open?

When heating operation starts, warm air does not blow from the indoor
unit soon.

Warm air does not blow until the indoor unit has sufficiently warmed
up.

During heating mode, the air conditioner stops before the set room tem-
perature is reached.

When the outdoor temperature is low and the humidity is high, frost
may form on the outdoor unit. If this occurs, the outdoor unit performs
a defrosting operation. Normal operation should begin after approxi-
mately 10 minutes.

7. Trouble Shooting

Quinnipiac University Catholic Center O&M Manual EMS Job #4666
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7. Trouble Shooting

Having trouble? Here is the solution. (Unit is operating normally.)

Airflow direction changes during operation or airflow direction cannot be
set.

During cooling mode, the vanes automatically move to the horizontal
(down) position after 1 hour when the down (horizontal) airflow direc-
tion is selected. This is to prevent water from forming and dripping
from the vanes.
During heating mode, the vanes automatically move to the horizontal
airflow direction when the airflow temperature is low or during defrost-
ing mode.

When the airflow direction is changed, the vanes always move up and
down past the set position before finally stopping at the position.

When the airflow direction is changed, the vanes move to the set po-
sition after detecting the base position.

A flowing water sound or occasional hissing sound is heard. These sounds can be heard when refrigerant is flowing in the air con-
ditioner or when the refrigerant flow is changing.

A cracking or creaking sound is heard. These sounds can be heard when parts rub against each due to ex-
pansion and contraction from temperature changes.

The room has an unpleasant odor. The indoor unit draws in air that contains gases produced from the
walls, carpeting, and furniture as well as odors trapped in clothing,
and then blows this air back into the room.

A white mist or vapor is emitted from the indoor unit. If the indoor temperature and the humidity are high, this condition
may occur when operation starts.
During defrosting mode, cool airflow may blow down and appear like
a mist.

Water or vapor is emitted from the outdoor unit. During cooling mode, water may form and drip from the cool pipes
and joints.
During heating mode, water may form and drip from the heat ex-
changer.
During defrosting mode, water on the heat exchanger evaporates and
water vapor may be emitted.

�  � appears in the wired remote controller display. (*1)  During central control, �  � appears in the wired remote controller 

display and air conditioner operation cannot be started or stopped us-
ing the wired remote controller.

When restarting the air conditioner soon after stopping it, it does not op-
erate even though the ON/OFF button is pressed.

Wait approximately three minutes.
(Operation has stopped to protect the air conditioner.)

Air conditioner operates without the ON/OFF button being pressed. (*1) Is the on timer set?
Press the ON/OFF button to stop operation.
Is the air conditioner connected to a central wired remote controller?
Consult the concerned people who control the air conditioner.

 Does �  � appear in the wired remote controller display?

Consult the concerned people who control the air conditioner.
Has the auto recovery feature from power failures been set?
Press the ON/OFF button to stop operation.

Air conditioner stops without the ON/OFF button being pressed. (*1) Is the off timer set?
Press the ON/OFF button to restart operation.
Is the air conditioner connected to a central wired remote controller?
Consult the concerned people who control the air conditioner.

 Does �  � appear in the wired remote controller display?

Consult the concerned people who control the air conditioner.

Wired remote controller timer operation cannot be set. (*1) Are timer settings invalid?
If the timer can be set, or appears in the wired remote control-
ler display.

�PLEASE WAIT� appears in the wired remote controller display. (*1)

An error code appears in the remote controller display. The protection devices have operated to protect the air conditioner.
Do not attempt to repair this equipment by yourself.
Turn off the power switch immediately and consult your dealer. Be
sure to provide the dealer with the model name and information that
appeared in the remote controller display.

Draining water or motor rotation sound is heard. When cooling operation stops, the drain pump operates and then
stops. Wait approximately 3 minutes.

Noise is louder than specifications. The indoor operation sound level is affected by the acoustics of the
particular room as shown in the following table and will be higher than
the noise specification, which was measured in an echo-free room.

Normal rooms Low sound-ab-
sorbing rooms

Location

examples

Broadcasting
studio, music

room, etc.

Reception
room, hotel

lobby, etc.

Office, hotel

room

Noise levels 3 to 7 dB 6 to 10 dB 9 to 13 dB

Nothing appears in the IR wireless remote controller display, the display
is faint, or signals are not received by the indoor unit unless the IR wire-
less remote controller is close. (*2)

The batteries are low.
Replace the batteries and press the Reset button.
If nothing appears even after the batteries are replaced, make sure
that the batteries are installed in the correct directions (+, �).

The operation lamp near the receiver for the IR wireless remote control-
ler on the indoor unit is blinking. (*2) Do not attempt to repair this equipment by yourself.

Turn off the power switch immediately and consult your dealer. Be
sure to provide the dealer with the model name.
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8. Specifications

Model PKA-A12HA7 PKA-A18HA7

Power source (Phase, Voltage <V>,

Frequency <Hz>)
Single 208/230, 60

Fan motor <FLA> 0.33

MCA <A> 1 1

MOCP <A> 15 15

Dimension (Height) <inch> 11-5/8

Dimension (Width) <inch> 35-3/8

Dimension (Depth) <inch> 9-13/16

Airflow

(Low-Middle-High)

DRY <CFM> 320-370-425

WET <CFM> 290-335-380

Noise level (Low-Middle-High) <dB> 36-40-43

Net weight <lbs> 29

Having trouble? Here is the solution. (Unit is operating normally.)

When dry mode starts, the set temperature changes. When Dry mode starts, the set temperature automatically changes to
the optimum initial set temperature.

*1. Only for Wired remote controller
*2. Only for IR wireless remote controller.

7. Trouble Shooting
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STCOMSP-II-1

           260 NORTH ELM ST., WESTFIELD, MA 01085 
COMMERCIAL HYDRONIC PRODUCTS    TEL: (413) 568-9571 FAX: (413) 562-8437

12/09

1. Determine quantities of elements required per wall or run.  

2A.    Hot Water Systems:  Install two (2) wall mounted hangers 
(elevation location will be found on submittal document or 
mechanical drawings.) per element length up to 5'-0" of 
length.  Three (3) wall mounted hangers per element length 
5'-6" up to 9'-6" (8'-0" for ¾" copper/aluminum) of length.  
Four (4) wall mounted hangers per element length 9'-6" up 
to 12'-6".  Apply the same for second and/or third tier of 
element if required.  The vertical distance between element 
tube center lines should be 6 inches minimum for a second 
or third tier element.

2B.    Steam Systems (Two Pipe):  If the element(s) is used on 
two pipe steam applications, the wall mounted brackets will 
have to be pitched downward from the supply end of the 
element.  The minimum rate of pitch is ½" drop over a 20 foot 
run.  Install two (2) wall mounted hangers (elevation location 
will be found on submittal document.) per element length up 
to 5'-0" of length.  Three (3) wall mounted hangers per 
element length 5'-6" up to 9'-6" (8'-0" for ¾" copper/
aluminum) of length.  Four (4) wall mounted hangers per 
element length 9'-6" up to 12'-6".  Accessories do not 
require brackets.  Apply the same for second and/or third tier 
of element if required.  The vertical distance between 
element tube center lines should be 6 inches minimum for a 
second or third tier element.  

INSTALLATION INSTRUCTIONS 

VERSA-LINE
COMMERCIAL FINNED-TUBE RADIATION

A/B/K OR SP BARE ELEMENT

3.   Lay out element(s) as required.  Place a slide cradle onto the 
bottom of element at each bracket location.  The element cradle 
has two legs that angle out slightly.  Position the legs between 
the fi ns so there is tension against the legs.  This holds the 
cradle in position.  Check submittal drawing for correct position 
of element fi n.  For copper tube elements, fl ush the loop or 
series with system water after soldering to neutralize the 
remaining fl ux material and prevent corrosive action and 
resulting pinhole leaks.

MAINTENANCE
Before each heating season, remove accessories and enclosure 
panel to inspect fi nned tube elements for accumulation of dust or 
other debris that may accumulate and block airfl ow between fi ns.  
Remove dust and debris from coil fi ns with a vacuum cleaner or 
compressed air.  Inspect for leaks or areas of corrosion.  It should 
not be required, but if necessary, place a drop of lubricant 
(machine oil) onto each ball bearing (where applicable) located in 
the water brackets or bracket mounted hangers.  Replace cover 
and accessories.

GENERAL LAYOUT
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           260 NORTH ELM ST., WESTFIELD, MA 01085 
COMMERCIAL HYDRONIC PRODUCTS    TEL: (413) 568-9571 FAX: (413) 562-8437

10/09

Pedestal mounted enclosure is not recommended for use with 
steam systems.

1. Per the mechanical drawings, layout the pedestal brackets 
based on the enclosure lengths of the run.  For enclosures 2'-0" 
to 5'-0" lengths, two (2) brackets will be required.  These 
brackets should start and end 6" to 12" in from each end of the 
enclosure.  For enclosures 5'-6" to 8'-0" lengths, three (3) 
brackets will be required.  The third bracket will be centered 
between the two outer brackets.

2. Once the bracket locations along the run have been 
determined, secure them to the fl oor with the specifi ed 
fasteners (by others).  The rear vertical bracket leg should be a 
minimum of 2" from the wall.  Depending on the fl atness of the 
fi nished fl oor, it has to be determined which (if any) of the 
brackets need to be shimmed to allow for a level and straight 
enclosure installation.  An enclosure support bar will be 
installed between the two vertical legs of the pedestal bracket 
after the element(s) have been installed.

3. Locate fi nned tube element where identifi ed on mechanical 
drawings.  Place element slide cradle supports onto element 
where brackets are located.  The legs of the element cradles 
are tapered slightly outward so that a friction or compression fi t 
will occur and hold them in place when pressing the cradles into 
place between the element fi ns.  Place element and element 
slide cradles onto the ball bearings in the bracket and make 
sweat connections.  For steel element, apply specifi ed pipe 
dope or sealing tape for threaded connections with the required 
threaded fi ttings.  Check submittal drawings to confi rm 
dimension out from wall to center of element and up from 
fi nished fl oor.  Once the elements are connected into the 
heating system, a standard pressure leak test should be 
conducted as specifi ed by the Mechanical Engineer.  For 
copper tube elements, fl ush the loop or series with system 
water after soldering to neutralize the remaining fl ux 
material and prevent corrosive action and resulting 
pinhole leaks.

INSTALLATION INSTRUCTIONS 

VERSA-LINE 
COMMERCIAL FINNED-TUBE RADIATION

JVB-PM/2PM

4. When the enclosure run is laid out wall to wall with the supply 
and return tube running through the wall, it is typical to start and 
fi nish the run of enclosure with a “Wall Sleeve".  This over 
lapping accessory provides for make-up in the run where the 
wall-to-wall dimension does not coincide with the standard 
enclosure lengths.  The slip-jointed enclosures interlock with 
each other along the run.  Inside or outside corners are 
universal with the pedestal style enclosure.                                                                                            

5. When enclosure is installed short of wall with supply and return 
lines coming out of the fl oor, end caps will be used to terminate 
the enclosure run at each end.  For JVB-PM & 2PM enclosures, 
the end caps provided are either left hand or right hand and 
interlock with the enclosure slip-joints.  

6. If access is needed to air vents or shut off valves, it is 
recommended that a two (2) foot piece of enclosure is installed 
in the run where the device is located.  This piece of enclosure 
will act as a valve compartment or access panel.

MAINTENANCE
Before each heating season, remove accessories and enclosure 
panel to inspect fi nned tube elements for accumulation of dust or 
other debris that may accumulate and block airfl ow between fi ns.  
Remove dust and debris from coil fi ns with a vacuum cleaner or 
compressed air.  Inspect for leaks or areas of corrosion.  It should 
not be required, but if necessary, place a drop of lubricant 
(machine oil) onto each ball bearing (where applicable) located in 
the water brackets or bracket mounted hangers.  Replace cover 
and accessories.
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260 North Elm St., Westfield, MA 01085 Tel: (413) 564-5535 Fax: (413) 562-8437
www.sterlingheat.com

RPW-1

RADIANT PANEL
WARRANTY

         
The Manufacturer warrants to the original owner at the original installation site that the Radiant Ceiling Panel 
(the “Product”) will be free from defects in material or workmanship for a period not to exceed (1) year from date 
of shipment from the factory. If upon examination by the Manufacturer the Product is shown to have a defect in 
material or workmanship during the warranty period, the Manufacturer will repair or replace, at its option, that part
of the Product which is shown to be defective.

This limited warranty does not apply:
 
(a) if the Product has been subjected to misuse or neglect, has been accidentally or intentionally damaged, has 

not been installed, maintained or operated in accordance with the furnished written instructions, or has been 
altered or modified in any way by any unauthorized person.

(b) to any expenses, including labor or material, incurred during removal or reinstallation of the defective Product 
or part thereof.

(c) to any workmanship of any installer of the Product.

This limited warranty is conditional upon:

(a) shipment, to the Manufacturer, of that part of the Product thought to be defective. Goods may only be returned 
with the prior written approval of the Manufacturer. All returns must be freight prepaid.

(b) determination in the reasonable opinion of the Manufacturer that there exists a defect in material or 
workmanship.

 Repair or replacement of any part under this Limited Warranty shall not extend the duration of the warranty 
with respect to such repaired or replaced part beyond the stated warranty period.

THIS LIMITED WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EITHER EXPRESS OR IMPLIED, 
AND ALL SUCH OTHER WARRANTIES, INCLUDING WITHOUT LIMITATION IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY DISCLAIMED AND 
EXCLUDED FROM THIS LIMITED WARRANTY. IN NO EVENT SHALL THE MANUFACTURER BE LIABLE 
IN ANY WAY FOR ANY CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OF ANY NATURE 
WHATSOEVER, OR FOR ANY AMOUNTS IN EXCESS OF THE SELLING PRICE OF THE PRODUCT OR ANY 
PARTS THEREOF FOUND TO BE DEFECTIVE. THIS LIMITED WARRANTY GIVES YOU SPECIFIC LEGAL 
RIGHTS. YOU MAY ALSO HAVE OTHER RIGHTS WHICH MAY VARY BY EACH JURISDICTION.
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260 North Elm St., Westfield, MA 01085 Tel: (413) 564-5535 Fax: (413) 562-8437
www.sterlingheat.com

SCW-1

COMMERCIAL FINNED TUBE RADIATION 
LIMITED WARRANTY

1. The Manufacturer warrants to the original owner at the original installation site that the Commercial Finned 
Tube (the “Product”) will be free from defects in material or workmanship for a period not to exceed (1) year 
from date of shipment from the factory. If upon examination by the Manufacturer  the Product is shown to have 
a defect in material or workmanship during the warranty period, the Manufacturer will repair or replace, at its 
option, that part of the Product which is shown to be defective.

2. This limited warranty does not apply:
(a) if the Product has been subjected to misuse or neglect, has been accidentally or intentionally damaged, has 

not been installed, maintained or operated in accordance with the furnished written instructions, or has been 
altered or modified in any way by any unauthorized person.

(b) to any expenses, including labor or material, incurred during removal or reinstallation of the defective 
Product or part thereof.

(c) to any workmanship of any installer of the Product.

3. This limited warranty is conditional upon:
(a) shipment, to the Manufacturer, of that part of the Product thought to be defective. Goods may only be 

returned with the prior written approval of the Manufacturer. All returns must be freight prepaid.
(b) determination in the reasonable opinion of the Manufacturer that there exists a defect in material or 

workmanship.

4. Repair or replacement of any part under this Limited Warranty shall not extend the duration of the warranty 
with respect to such repaired or replaced part beyond the stated warranty period.

5. THIS LIMITED WARRANTY IS IN LIEU OF ALL OTHER WARRANTIES, EITHER EXPRESS OR IMPLIED, 
AND ALL SUCH OTHER WARRANTIES, INCLUDING WITHOUT LIMITATION IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, ARE HEREBY DISCLAIMED AND 
EXCLUDED FROM THIS LIMITED WARRANTY.  IN NO EVENT SHALL THE MANUFACTURER BE LIABLE 
IN ANY WAY FOR ANY CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OF ANY NATURE 
WHATSOEVER, OR FOR ANY AMOUNTS IN EXCESS OF THE SELLING PRICE OF THE PRODUCT OR 
ANY PARTS THEREOF FOUND TO BE DEFECTIVE.  THIS LIMITED WARRANTY GIVES YOU SPECIFIC 
LEGAL RIGHTS.  YOU MAY ALSO HAVE OTHER RIGHTS WHICH MAY VARY BY EACH JURISDICTION.
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Instruction Sheet
“00” Cartridge Circulators

102-054

SUPERSEDES: May 1, 2010 EFFECTIVE: July 1, 2015

Plant I.D. 001-934

ApplICATION:

1.  Maximum operating pressure is 125 psi (862 kPa).
2.  Maximum water temperature not to exceed nameplate rating.
3.  Cast iron circulators are to be used for closed loop systems. Bronze or stainless steel circulators are to be used for
     open loop, fresh water, or potable water systems.
4.  Taco Cartridge circulator pumps are for indoor use only – employer uniquement a l´interieur.

INsTAllATION:

1.  Mounting position – Circulator must be mounted with the motor in a horizontal position. It may be mounted
     vertically with the motor up, provided that the system pressure is at least 20 psi (138 kPa).

2.  Rotating body – Body has an arrow on the front that indicates direction of flow. To rotate body, remove the four body 
     bolts, rotate body and replace bolts. Make sure that the junction box is NOT located underneath the circulator. (The 
     junction box must NOT be located in the 6 o’clock position, as viewed from the motor end.)
3.  Electrical connections – Observe all applicable codes when connecting to power supply. The motor is impedance 
     protected, and does not require overload protection. Either colored wire from the capacitor box can be attached to 
     either colored wire from the power supply. There is no “hot” or “common” wire leading from the capacitor box. Typical 
     installation would be to attach the white wire to the white (common) power supply wire and either the yellow or blue
     wire to the black (hot) power supply wire. The pump cannot run backwards.

CAUTION:  1.  The addition of petroleum based fluids or certain chemical additives to systems

                       utilizing TACO equipment voids the warranty.

                   2.  Use supply wires suitable for 90°C – ATTeNTION: employer des fils d´alimentation

                        adequats pour 90°C.

WArNINg: Do not use in swimming pool or spa areas; pump has not been investigated for this
                   application.

WArNINg: In the event the retaining screws have been pulled out of the housing, DO NOT replace
                    them. Use of any other screw may short out the stator windings, creating a risk of elec-
                    trical shock.

4.  Fill system with tap water – The system must be filled before operating the circulator. The bearings are water lubri-
     cated and should not be allowed to operate dry. Filling the system will result in immediate lubrication of the bearings.
     It is always good practice to flush a new system of foreign matter before starting the circulator.

5.   Circulator operation – Operate the circulator for 5 minutes immediately after filling system to purge remaining air from
     the bearing chamber. This is especially important when installing the circulator during the off-season.

CAUTION:  When installing electrical connections, do not apply mechanical loads to the capacitor 
                   box; otherwise, retaining screws may be pulled out of the housing, making circulator 
                   unusable.

CAUTION:  Installations at higher elevations over 5000 feet must have higher fill pressure of 20 psi
                   minimum to prevent pump cavitation and flashing. premature failure may result. Adjust
                   expansion tank pressure to equal fill pressure. A larger size expansion tank may be required.

CAUTION:    DO NOT Use flAT rUbber gAskeTs. ONly Use O-rINg gAskeTs 
prOvIDeD Or leAks mAy resUlT. WArrANTy WIll be vOID.

CAUTION:   Never run the circulator dry or permanent damage will result.
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replACINg mOTOr Assembly:

1.  Disconnect the electrical supply.
2.  Reduce system pressure to 0 psi and allow system to return to room temperature. Isolate the circulator by closing the
     service valves or draining the system.
3.  Remove the body bolts and swing motor assembly away from the body.
4.  Install new motor, and reassemble circulator using the new gasket and bolts supplied.
5.  Follow the “installation” procedure to start up the circulator.

replACINg CArTrIDge Assembly:

1.   Disconnect the electrical supply.
2.   Reduce system pressure to 0 psi and allow system to return to room temperature. Isolate the circulator by closing the
     service valves or draining the system.
3.   Remove the body bolts and swing motor assembly away from the body.
4.   Pull cartridge out of the motor housing.
5.   Install replacement cartridge, making sure that the cover plate is between the cartridge flange and motor.
6.   Make sure the replacement cartridge corresponds to the full circulator product number. A complete parts list is avail-
     able from your local plumbing supply wholesaler.
7.   Reassemble the circulator using the new gasket and bolts supplied.
8.   Follow the “Installation” procedure to start up the circulator.

replACINg CApACITOr:

1.   Replacement capacitor must have same rating as originally furnished.

WArNINg: To avoid electrical shock, disconnect the power supply to the circulator and the main 

                   electrical unit.

lImITeD WArrANTy sTATemeNT
Taco, Inc. will repair or replace without charge
(at the company’s option) any Taco 00 Series cir-
culator or circulator part which is proven defec-
tive under normal use within three (3) years from
the date of manufacture.
In order to obtain service under this warranty, it
is the responsibility of the purchaser to promptly
notify the local Taco stocking distributor or Taco
in writing and promptly deliver the subject product
or part, delivery prepaid, to the stocking distribu-
tor. For assistance on warranty returns, the pur-
chaser may either contact the local Taco stock-
ing distributor or Taco. If the subject product or
part contains no defect as covered in this war-
ranty, the purchaser will be billed for parts and
labor charges in effect at time of factory exami-
nation and repair.
Any Taco product or part not installed or operated
in conformity with Taco instructions or which has
been subject to misuse, misapplication, the addi-
tion of petroleum-based fluids or certain chemi-
cal additives to the systems, or other abuse, will

not be covered by this warranty.
If in doubt as to whether a particular substance
is suitable for use with a Taco product or part, or
for any application restrictions, consult the
applicable Taco instruction sheets or contact
Taco at (401-942-8000).
Taco reserves the right to provide replacement
products and parts which are substantially similar
in design and functionally equivalent to the
defective product or part. Taco reserves the right
to make changes in details of design, construc-
tion, or arrangement of materials of its products
without notification.
TACO Offers THIs WArrANTy IN lIeU Of

All OTHer eXpress WArrANTIes. ANy

WArrANTy ImplIeD by lAW INClUDINg

WArrANTIes Of merCHANTAbIlITy Or

fITNess Is IN effeCT ONly fOr THe DUrA-

TION Of THe eXpress WArrANTy seT

fOrTH IN THe fIrsT pArAgrApH AbOve.

THe AbOve WArrANTIes Are IN lIeU Of

All OTHer WArrANTIes, eXpress Or

sTATUTOry, Or ANy OTHer WArrANTy

OblIgATION ON THe pArT Of TACO.

TACO WIll NOT be lIAble fOr ANy spe-

CIAl, INCIDeNTAl, INDIreCT Or CONse-

QUeNTIAl DAmAges resUlTINg frOm THe

Use Of ITs prODUCTs Or ANy INCIDeNTAl

COsTs Of remOvINg Or replACINg

DefeCTIve prODUCTs.

This warranty gives the purchaser specific rights,
and the purchaser may have other rights which
vary from state to state. Some states do not
allow limitations on how long an implied warranty
lasts or on the exclusion of incidental or conse-
quential damages, so these limitations or exclu-
sions may not apply to you.
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USE ONLY IN RESIDENTIAL CLOSED HYDRONIC 
SYSTEMS. Do not install on domestic water 

systems, or in open heating systems. Corrosion and tank failure may 
result. Use a Therm-X-Trol® or Therm-X-Span® for domestic water 
systems. Use a Radiant EXTROL® for radiant heating systems where air 
elimination equipment or barrier tubing is not used.

READ CAREFULLY THE PRODUCT INSTALLATION, 
OPERATING AND MAINTENANCE MANUAL.  

FAILURE TO FOLLOW THE INSTRUCTIONS AND WARNINGS IN THE 
MANUAL MAY RESULT IN SERIOUS OR FATAL INJURY AND/OR 
PROPERTY DAMAGE, AND WILL VOID THE PRODUCT WARRANTY.  
THIS PRODUCT MUST BE INSTALLED BY A QUALIFIED 
PROFESSIONAL.  FOLLOW ALL APPLICABLE LOCAL AND STATE 
CODES AND REGULATIONS, IN THE ABSENCE OF SUCH CODES, 
FOLLOW THE CURRENT EDITIONS OF THE NATIONAL PLUMBING 
CODE AND NATIONAL ELECTRIC CODE, AS APPLICABLE.

This Product, like most Products under pressure, 
may over time corrode, weaken and burst or 

explode, causing serious or fatal injury, leaking or flooding and/or 
property damage. To minimize risk, a licensed professional must install 
and periodically inspect and service the Product. A drip pan connected to 
an adequate drain must be installed if leaking or flooding could cause 
property damage. Do not locate in an area where leaking could cause 
property damage to the area adjacent to the appliance or to lower floors 
of the structure.
CALIFORNIA PROPOSITION 65 WARNING! This product contains a 
chemical known by the State of California to cause cancer and to cause 
birth defects or other reproductive harm. (California Installer/Contractor 
- California law requires that this notice be given to consumer/end user 
of this product.) For more information: www.amtrol.com/prop65.html

RUPTURE OR EXPLOSION HAZARD. Do not 
expose product to freezing temperatures or 

temperatures in excess of 240°F.  Do not adjust the pre-charge or 
re-charge  this Product except during installation or regular inspection. 
Replace the Product and do not adjust the pre-charge if corroded, 
damaged or with diminished integrity.  Adjustments to pre-charge must 
be done at ambient temperature only. Failure to properly size the Product 
or follow these instructions may result in excessive strain on the system 
and may lead to Product failure, serious or fatal personal injury, leakage, 
and/or property damage.

A relief valve must be installed to prevent pressure 
in excess of local code requirement or maximum 

working pressure designated in the Product Manual, whichever is less. 
At least once every 3 years or if discharge is present, a licensed 
contractor should inspect the pressure relief valve and replace if 
corrosion is evident or the valve does not function. FAILURE TO 
INSPECT THIS VALVE AS DIRECTED COULD RESULT IN UNSAFE 
PRESSURE BUILD-UP WHICH CAN RESULT IN PRODUCT FAILURE, 
SERIOUS INJURY OR DEATH AND/OR SEVERE PROPERTY 
DAMAGE AND VOID THE PRODUCT WARRANTY.

Chlorine & Aggressive Water: The water quality 
can significantly influence the life of this Product.  

You should test for corrosive elements, acidity, total solids and other 
relevant contaminants, including chlorine and treat your water appropriately 
to insure satisfactory performance and prevent premature failure.

EXTROL®

HYDRONIC EXPANSION TANKS FOR NON-POTABLE WATER 
INSTALLATION & OPERATION INSTRUCTIONS

NOTE:  Inspect for shipping damage. Notify freight carrier or store where purchased immediately if damage is present.  To avoid risk of personal injury 
and property damage, if the product appears to be malfunctioning or shows signs of corrosion, call a qualified professional immediately.  Current copies 
of the product manual can be viewed at www.amtrol.com.  Use proper safety equipment when installing.

THIS IS THE SAFETY ALERT SYMBOL. IT IS USED TO ALERT YOU TO POTENTIAL PERSONAL INJURY AND OTHER 
HAZARDS. OBEY ALL SAFETY MESSAGES THAT FOLLOW THIS SYMBOL TO REDUCE THE RISK OF PERSONAL 
INJURY AS WELL AS PROPERTY DAMAGE.

Models EX-15 through EX-90  
Models SX-30V through SX-160V
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Pre-Installation
1 Visually inspect for any damage. Ensure expansion tank is sized 

properly for application (Figure 1).
2. Remove plastic cap from air valve.
3. With tank empty of water, adjust air precharge to match system fill  

pressure.
4. Replace and tighten plastic cap on air valve.

FAILURE TO PROPERLY SEAL VALVE CAP 
WILL RESULT IN LOSS OF PRECHARGE 
CAUSING PRODUCT TO FAIL.
Mount tank vertically in downward position only. 
Ensure the piping can support the entire weight 
of the tank when full of water.

 Models SX-30V through SX-160V are floor 
standing and may not be hung from the piping.

 Do not install the EXTROL on a dead-end pipe 
or wherever air can collect. This can cause 
corrosion and possible leakage.

Installation
1. Drain the boiler system or isolate the area where the EXTROL will  

be installed.

2. Install the EXTROL on the supply side of the boiler, on the suction-side 
of the heating circulator(s) (Figure 2).

3. Pressurize the system and check for leaks. Repair as necessary.
4. Restart the boiler system and check for relief valve discharge. If the 

relief valve drips, the tank may be improperly charged or undersized.
5. The EXTROL is now operational and will absorb expanded water 

during boiler operation.

Maintenance
A professional plumber should check the complete system, 
including the expansion tank, yearly and more frequently as the 
system ages. Checking the precharge allows a small quantity of 
air to escape and can result in an insufficient air charge. Always 
check the precharge while the tank is isolated and empty of water, 
and be sure to maintain the proper precharge whenever the tank  
is inspected.

Warranty
EX Models: Five (5) Year Limited Warranty 
SX Models: One (1) Year Limited Warranty
Visit www.amtrol.com for complete warranty details.

Figure 1. Figure 2.

Boiler
Net Output in 
1000’s of BTU

Type of Radiation and Piping System
Finned Tube 

Baseboard or Radiant 
Panels with Series 

Loop System

Convectors or 
Unit Heaters 

with One Pipe 
System

Radiators  
or  

One Pipe 
System

Cast Iron 
Radiators 

with Series 
Loop System

200 SX- 30V SX-30V SX-30V SX-30V
250 SX- 30V SX-30V SX-30V SX-40V
300 SX- 30V SX-30V SX-40V SX-40V
350 SX-30V SX-30V SX-40V SX-60V
400 SX-30V SX-40V SX-60V SX-60V
450 SX-40V SX-40V SX-90V SX-90V
500 SX-40V SX-40V SX-60V SX-90V
550 SX-40V SX-60V SX-60V SX-90V
600 SX-40V SX-60V SX-90V SX-90V
650 SX-60V SX-60V SX-90V SX-90V
700 SX-60V SX-60V SX-90V SX-90V
750 SX-60V SX-60V SX-90V SX-110V
800 SX-60V SX-90V SX-90V SX-110V
850 SX-60V SX-90V SX-90V SX-110V
900 SX-60V SX-90V SX-110V SX-110V
950 SX-90V SX-90V SX-110V SX-110V

1,000 SX-90V SX-90V SX-110V SX-110V
1,100 SX-90V SX-90V SX-110V SX-130V
1,200 SX-90V SX-90V SX-110V SX-130V
1,300 SX-90V SX-110V SX-130V SX-160V
1,400 SX-110V SX-130V SX-160V SX-160V
1,500 SX-110V SX-130V SX-160V (2)SX-110V

Sizing based on: Average Boiler Water Volume; Average Water Volume;
Fill Pressure 12 psig; Relief Pressure 30 psig

Air
Separator

System
Supply

Flow-Check
Valve

Circulator

Air Vent

Extrol
Expansion

Tank

Relief
Valve

System
Return

Shut-Off
Valve

Water
Supply

Pressure-
Reducing

Valve

Shut-Off
Valve System

Purge

Backflow
Preventer

Boiler

System
Supply

Flow-Check
Valve

Circulator

Air
Purger

Air Vent

Extrol
Expansion

Tank

Relief
Valve

Boiler

System
Return

Shut-Off
Valve

Water
Supply

Pressure-
Reducing

Valve

Shut-Off
Valve

System
Purge

Backflow
Preventer

Boiler
Net Output
in 1000’S
of BTU/Hr.

Type of Radiation
Finned Tube
Baseboard or 
Radiant Panel

Convectors
or Unit
Heaters

Radiators
Cast Iron

Baseboard
Cast Iron

25 EX-15 EX-15 EX-15 EX-15
50 EX-15 EX-15 EX-30 EX-30
75 EX-30 EX-30 EX-30 EX-60
100 EX-30 EX-30 EX-60 EX-60
125 EX-30 EX-60 EX-60 EX-90
150 EX-30 EX-60 EX-90 EX-90
175 EX-60 EX-60 SX-30V SX-30V
200 EX-60 EX-60 SX-30V SX-30V
250 EX-60 EX-90 SX-30V SX-40V
300 EX-90 SX-30V SX-30V SX-40V
350 SX-30V SX-30V SX-40V SX-60V
400 SX-30V SX-40V SX-40V SX-60V

Sizing based on: 12 psig Fill; 30 psig Relief Valve; 200°F Average Temperature.

In-Line Models: 
EX-15 through EX-90

Stand Models:
SX-30V through SX-160V

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY
IMPORTANT GENERAL SAFETY INFORMATION - 

ADDITIONAL SPECIFIC SAFETY ALERTS APPEAR IN THE FOLLOWING INSTRUCTIONS.
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  Installation & Operation Manual
Models:  56 - 400

This manual must only be used by 
a qualified heating installer / service 
technician. Read all instructions, 
including this manual and the 
Knight Wall Hung Fire Tube Boiler 
Service Manual, before installing.  
Perform steps in the order given.  
Failure to comply could result in 
severe personal injury, death, or 
substantial property damage.

� WARNING

Save this manual for future reference.

100287110_2000544742_Rev A
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Hazard definitions
The following defined terms are used throughout this manual to bring attention to the presence of hazards of various risk levels or 
to important information concerning the life of the product.

� DANGER

� WARNING

� CAUTION

 CAUTION

 NOTICE

DANGER indicates an imminently hazardous situation which, if not avoided, will result in death or serious 
injury.

WARNING indicates a potentially hazardous situation which, if not avoided, could result in death or serious 
injury.

CAUTION indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate 
injury.

CAUTION used without the safety alert symbol indicates a potentially hazardous situation which, if not 
avoided, may result in property damage.
NOTICE indicates special instructions on installation, operation, or maintenance that are important but not 
related to personal injury or property damage.
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        Installation & Operation Manual

Please read before proceeding
Installer – Read all instructions, including 
this manual and the Knight  Wall Hung 
Fire Tube Boiler Service Manual, before 
installing.  Perform steps in the order 
given.
User – This manual is for use only 
by a qualified heating installer/
service technician.  Refer to the User’s 
Information Manual for your reference.
Have this boiler serviced/inspected by 
a qualified service technician, at least 
annually.
Failure to comply with the above could 
result in severe personal injury, death or 
substantial property damage.

Failure to adhere to the guidelines on this 
page can result in severe personal injury, 
death, or substantial property damage.

When calling or writing about the boiler 
– Please have the boiler model and serial 
number from the boiler rating plate.

Consider piping and installation when 
determining boiler location.

Any claims for damage or shortage in 
shipment must be filed immediately 
against the transportation company by 
the consignee.

Factory warranty (shipped with unit) does 
not apply to units improperly installed or 
improperly operated.

If the information in this manual is not 
followed exactly, a fire or explosion may 
result causing property damage, personal 
injury or loss of life.

This appliance MUST NOT be installed in 
any location where gasoline or flammable 
vapors are likely to be present.

WHAT TO DO IF YOU SMELL GAS

• Do not try to light any appliance.
• Do not touch any electric switch; do 
 not use any phone in your building.
• Immediately call your gas supplier 
 from a near by phone.  Follow the 
 gas supplier’s instructions.
• If you cannot reach your gas supplier, 
 call the fire department.
• Installation and service must be 
 performed by a qualified installer, 
 service agency, or the gas supplier.

� WARNING

 NOTICE

� WARNING

� WARNING

When servicing boiler –
• To avoid electric shock, disconnect electrical supply 
 before performing maintenance.
• To avoid severe burns, allow boiler to cool before 
 performing maintenance.

Boiler operation –
• Do not block flow of combustion or ventilation air to 
 the boiler.
• Should overheating occur or gas supply fail to shut off, 
 do not turn off or disconnect electrical supply to 
 circulator.  Instead, shut off the gas supply at a location 
 external to the appliance.
• Do not use this boiler if any part has been under water.  
 The possible damage to a flooded appliance can be 
 extensive and present numerous safety hazards.  Any 
 appliance that has been under water must be replaced.

Boiler water –
• Thoroughly flush the system to remove debris.  Use 
 an approved pre-commissioning cleaner (see Start-Up 
 Section), without the boiler connected, to clean the 
 system and remove sediment.  The high-efficiency heat 
 exchanger can be damaged by build-up or corrosion due 
 to sediment.
 Note:  Cleaners are designed for either new systems or 
 pre-existing systems.  Choose accordingly.

Freeze protection fluids –
• NEVER use automotive antifreeze.  Use only inhibited 
 propylene glycol solutions, which are specifically 
 formulated for hydronic systems.  Ethylene glycol is 
 toxic and can attack gaskets and seals used in hydronic 
 systems.

Do not use petroleum-based cleaning or 
sealing compounds in the boiler system.  
Gaskets and seals in the system may be 
damaged.  This can result in substantial 
property damage.

� CAUTION

� CAUTION
Do not use “homemade cures” or “boiler 
patent medicines”.  Serious damage to 
the boiler, personnel, and/or property 
may result.

� WARNING DO NOT install units in rooms or 
environments that contain corrosive 
contaminants (see Table 1B on page 10).  
Failure to comply could result in severe 
personal injury, death, or substantial 
property damage.
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The Knight Wall Hung Fire Tube Boiler - How it works...
1. Stainless steel heat exchanger
 Allows system water to flow around specially designed tubes 
 for maximum heat transfer, while providing protection against 
 flue gas corrosion.
2. Combustion chamber access cover
 Allows access to the combustion side of the heat 
 exchanger.
3. Blower
 The blower pulls in air and gas through the venturi (item 
 5).  Air and gas mix inside the blower and are pushed into the 
 burner, where they burn inside the combustion chamber. 
4. Gas valve
 The gas valve senses the negative pressure created by the 
 blower, allowing gas to flow only if the gas valve is 
 powered and combustion air is flowing.  
5. Venturi
 The venturi controls air and gas flow into the burner.  
6. Flue gas sensor (limit rated)
 This sensor monitors the flue gas exit temperature.  The control 
 module will modulate and shut down the boiler if flue gas 
 temperature gets too hot.  This protects the flue pipe from 
 overheating.
7. Boiler outlet temperature sensor (housed with the 
 high limit sensor)
 This sensor monitors boiler outlet water temperature (system 
 supply).  If selected as the controlling sensor, the control 
 module adjusts boiler firing rate so the outlet temperature is 
 correct.
8. Boiler inlet temperature sensor
 This sensor monitors return water temperature (system 
 return).  If selected as the controlling sensor, the control 
 module adjusts the boiler firing rate so the inlet temperature is 
 correct.
9. Temperature and pressure gauge (field installed, not 
 shown)
 Monitors the outlet temperature of the boiler as well as the 
 system water pressure.
10. Electronic LCD display
 The display features a high resolution liquid crystal screen, three 
 (3) buttons, and a navigation dial.  A serial and USB port 
 support additional communication with the control. 
11. Flue pipe adapter
 Allows for the connection of the vent system to the 
 boiler.
12. Burner (not shown)
 Made with metal fiber and stainless steel construction, 
 the burner uses pre-mixed air and gas and provides a 
 wide range of firing rates.
13. Water outlet (system supply)
 Copper connection that supplies hot water to the system, 
 either 1" NPT, 1-1/4" NPT, or 1-1/2" sweat, depending on the 
 model.
14. Water inlet (system return)
 Copper connection that returns water from the system 
 to the heat exchanger, either 1" NPT, 1-1/4" NPT, or 1-1/2" 
 sweat, depending on the model.
15. Gas connection pipe
 Threaded pipe connection.  This pipe should be connected 
 to the incoming gas supply for the purpose of delivering 
 gas to the boiler.

16. SMART SYSTEM Control Module
 The SMART SYSTEM Control responds to internal and 
 external signals to regulate the blower, gas valve, and pump 

 functions to meet heating demand.  Optional remote connectivity 
 allows boiler settings to be monitored and modified when connected 
 to the internet. 
17. Air intake adapter
 Allows for the connection of the PVC air intake pipe to 
 the boiler.
18. High voltage junction box
 The junction box contains the connection points for the line 
 voltage power and all pumps.
19. Low voltage connection board
 The connection board is used to connect external low voltage 
 devices.
20. Low voltage wiring connections
 Conduit connection points for the low voltage 
 connection board.
21. Condensate trap (field installed)
 The condensate trap prevents flue gasses from escaping the 
 condensate drain line.
22. Access cover - front
 Provides access to the gas valve, control panel, and heat exchanger.
23. Ignition electrode
 Provides direct spark for igniting the burner.
24. Flame inspection window
 The quartz glass window provides a view of the burner 
 surface and flame.
25. Relief valve (shipped loose - factory installed on Model 
 400 only)
 Protects the heat exchanger from an over pressure condition.  
 The relief valve provided with the unit is set at 30 psi.
26. Flame sensor
 Used by the control module to detect the presence of burner 
 flame.
27. Line voltage wiring connections
 Conduit connection points for the high voltage junction box.
28. Top panel
 Removable panel allows access to the gas train and combustion 
 chamber.
29. Gas shutoff switch (Models 056 - 286 only) 
 An electrical switch designed to cut power to the gas valve to 
 prevent releasing any gas.
30. Power switch
 Turns 120 VAC ON/OFF to the boiler.
31. Auto air vent (Models 56 - 286 only, not shown)
 Used to allow removal of trapped air from the heat exchanger.
32. Transformer 
 The transformer provides 24V power to the integrated control.
33. High limit sensor (housed with the outlet 
 temperature sensor) 
 Device that monitors the outlet water temperature.  If the 
 temperature exceeds its setting, the integrated control will 
 break the control circuit, shutting the boiler down.
34. Stainless steel flue collector 
 Flue gas and condensate enter the stainless flue collector through 
 the fire tubes.  A 1 1/4" drain connection allows condensate to flow 
 through the collector into a condensate trap for disposal.
35. Manual air vent
 Used to allow removal of trapped air from the heat exchanger.  
 For Models 56 - 286 a coin vent is provided in the water inlet cap 
 for installations where top connections are not used.

4
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The Knight Wall Hung Fire Tube Boiler - How it works... (continued)
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Ratings

A
SM

E

H

Notes:
1. As an Energy Star Partner, Lochinvar has determined that 

Knight Wall Hung Fire Tube boilers meet the Energy Star 
guidelines for energy efficiency.

2. The ratings are based on standard test procedures prescribed 
by the United States Department of Energy.

3. Net AHRI ratings are based on net installed radiation of 
sufficient quantity for the requirements of the building 
and nothing need be added for normal piping and pickup.  
Ratings are based on a piping and pickup allowance of 1.15.  

4. Knight Wall Hung Fire Tube boilers require special gas 
venting.  Use only the vent materials and methods specified 
in the Knight Wall Hung Fire Tube Installation and 
Operation Manual.  

5. Standard Knight Wall Hung Fire Tube boilers are equipped 
to operate from sea level to 4,500 feet only.  The boiler will 
de-rate by 4% for each 1,000 feet above sea level up to 4,500 
feet.

6. High altitude Knight Wall Hung Fire Tube boilers are 
equipped to operate from 3,000 to 9,600 feet only.  Th e 
boiler will not de-rate up to 5,000 feet and will de-rate 1.7% 
for each 1000 feet above 5000 feet.  Th e operation given in 
this manual remains the same as the standard boilers.  A 
high altitude label (as shown in FIG A.) is also affi  xed to the 
unit.

 De-rate values are based on proper combustion calibration 
and CO2’s adjusted to the recommended levels.

7. Ratings have been confirmed by the Hydronics Section of 
AHRI.

Maximum allowed working pressure is located on the rating plate. NOTICE

Knight Wall Hung Fire Tube Boiler
AHRI Rating

Model Number

Note: Change “N” to 
 “L” for L.P. gas models.

Input
MBH

(Note 5)
      

               Min            Max                             

Heating 
Capacity

MBH

(Note 2,7)

Net
AHRI

Ratings
Water,
MBH

(Note 3,7)

AFUE
%

(Note 1, 7)

WHN056 8.2 55 51 44 95
WHN086 8.5 85 79 69 95
WHN111 11 110 102 89 95
WHN156 15.5 155 144 125 95
WHN200 20 199 184 160 95
WHN286 28.5 285 264 229 95
WHN400* 80 399 379 330 94.4*

Other Specifications

Boiler 
Water 

Content 
Gallons

Water 
Connections

Gas 
Connections

Air 
Size

Vent 
Size

(Note 4,8)

2.3 1" 1/2" 2" 2"
2.2 1" 1/2" 2" 2"
2.3 1" 1/2" 3" 3"
3.2 1" 1/2" 3" 3"
5.2 1-1/4" 1/2" 3" 3"
4.9 1-1/4" 1/2" 3" 3"
6.5 1-1/2" 3/4" 4" 4"

Figure A High Altitude Label Location

DIR #2000544525 00

UNIT EQUIPPED FOR

HIGH ALTITUDE

3,000 FT. TO 9,600 FT.

8. Models WH056 - 086 can be alternatively vented using a 
3" vent/air size.  If a 2" vent/air size is used, the maximum 
vent/air pipe lengths for the WH056 model is 80 feet and 
50 feet for the WH086 model.  The WH111 model can be 
alternatively vented using a 2" vent/air size.  If the 2" vent/
air size is used, the maximum vent/air pipe lengths are 
limited to 40 equivalent feet each.  The WH286 model can 
be alternatively vented using a 4" vent/air size.  If the 3" 
vent/air size is used, the maximum vent/air pipe lengths 
are limited to 50 equivalent feet each.

9. The manual reset high limit provided with the Knight Wall 
Hung Fire Tube is listed to UL353.

        Installation & Operation Manual

*Note:  WHN400 value is thermal efficiency.
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The Knight Wall Hung Fire Tube boiler 
gas manifold and controls met safe lighting 
and other performance criteria when the 
boiler underwent tests specified in ANSI 
Z21.13 – latest edition.

Failure to keep boiler area clear and free 
of combustible materials, gasoline, and 
other flammable liquids and vapors can 
result in severe personal injury, death, or 
substantial property damage.

Installation must comply with:
• Local, state, provincial, and national codes, laws, 

regulations, and ordinances.
•  National Fuel Gas Code, ANSI Z223.1 – latest edition.
•  Standard for Controls and Safety Devices for Automatically 

Fired Boilers, ANSI/ASME CSD-1, when required.
•  National Electrical Code.
•  For Canada only:  B149.1 Installation Code, CSA C22.1 

Canadian Electrical Code Part 1 and any local codes.

Before locating the boiler, check:
1. Check for nearby connection to:

• System water piping
• Venting connections
• Gas supply piping
• Electrical power

2. Locate the appliance so that if water connections should 
 leak, water damage will not occur.  When such locations 
 cannot be avoided, it is recommended that a suitable 
 drain pan, adequately drained, be installed under the 
 appliance.  The pan must not restrict combustion air 
 flow.  Under no circumstances is the manufacturer to be 
 held responsible for water damage in connection with 
 this appliance, or any of its components.
3. Check area around the boiler.  Remove any combustible 
 materials, gasoline and other flammable liquids.

4. The Knight Wall Hung Fire Tube boiler must be installed 
so that gas control system components are protected 
from dripping or spraying water or rain during operation 
or service.

5. If a new boiler will replace an existing boiler, check for 
and correct system problems, such as:
• System leaks causing oxygen corrosion or heat 

exchanger cracks from hard water deposits.
• Incorrectly-sized expansion tank.
• Lack of freeze protection in boiler water causing system 

and boiler to freeze and leak.
• Debris left from existing piping, if not flushed and 

cleaned with an appropriate cleaner.
6.      Check around the boiler for any potential air 

contaminants that could risk corrosion to the boiler or 
the boiler combustion air supply (see Table 1B on page 
10).  Prevent combustion air contamination.  Remove 
any of these contaminants from the boiler area.

� WARNING This appliance is certified as an indoor 
appliance.  Do not install the appliance 
outdoors or locate where the appliance 
will be exposed to freezing temperatures 
or to temperatures that exceed 100°F.
Do not install the appliance where the 
relative humidity may exceed 93%.  
Do not install the appliance where 
condensation may form on the inside 
or outside of the appliance, or where 
condensation may fall onto the appliance.
Failure to install the appliance indoors 
could result in severe personal injury, 
death, or substantial property damage.

Closet and alcove installations

This appliance requires a special venting 
system.  If using PVC the vent connection 
to the appliance must be made with the 
starter CPVC pipe section provided with 
the appliance.  The field provided vent 
fittings must be cemented to the CPVC 
pipe section.  Use only the vent materials, 
primer and cement specified in this 
manual to make the vent connections.  
Failure to follow this warning could result 
in fire, personal injury, or death.

For closet and alcove installations CPVC, 
polypropylene or stainless steel vent 
material must be used.  The ventilating air 
openings shown in FIG. 1-1 are required 
for closet installations.  Failure to follow 
this warning could result in fire, personal 
injury, or death.

� WARNING

� WARNING

 NOTICE

� WARNING

1  Determine boiler location

A closet is any room the boiler is installed in which the room 
volume is less than the room volume listed in the table below.  
An alcove is any room which meets the criteria for a closet, 
but it does not have a door.

DO NOT install units in rooms or 
environments that contain corrosive 
contaminants (see Table 1B on page 10).  
Failure to comply could result in severe 
personal injury, death, or substantial 
property damage.

� WARNING

Example:  Room dimensions = 4 feet long, 3 feet wide, 
and       8 foot ceiling = 4 x 3 x 8 = 96 cubic feet.  This would be 
considered a closet for a WHN286 model.

Model Room Volume (in cubic feet)
56 - 086 90

111 - 200 108
286 124
400 178

Table 1A Room Volume

If you do not provide the recommended 
service clearances shown, it may not be 
possible to service the boiler without 
removing it from the space.

 NOTICE

Recommended clearances for service access
-   Front / Top / Bottom .................................................  24"
 -   Left Side ........................................................................  12"
 -   Right Side .....................................................................  0"
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1  Determine boiler location

DIR #2000543097 00

LEFT 
0” MINIMUM TOP 

6” MINIMUM

RIGHT 
0” MINIMUM

FRONT 
6” MINIMUM

BOTTOM 
0” MINIMUM

1” MINIMUM CLEARANCE
        AROUND VENT PIPE

1/4” MINIMUM CLEARANCE
        AROUND HOT WATER PIPES

OPEN FRONT

Figure 1-2 Alcove Installation - Minimum Required Clearances

DIR #2000543098 00

LEFT 
0” MINIMUM TOP 

6” MINIMUM

RIGHT 
0” MINIMUM

FRONT 
6” MINIMUM

6”

6”

BOTTOM 
0” MINIMUM

1” MINIMUM CLEARANCE
        AROUND VENT PIPE

1/4” MINIMUM CLEARANCE
        AROUND HOT WATER PIPES

CLOSED DOOR

VENTILATING
AIR OPENING*

VENTILATING
AIR OPENING*

*AREA OF EACH OPENING: 

  1 SQ. INCH PER 1000 BTU PER HOUR INPUT
  WITH A MINIMUM OF 100 SQ. INCHES.

Figure 1-1 Closet Installation - Minimum Required Clearances
� WARNING For closet installations, CPVC, 

polypropylene or stainless steel 
vent material MUST BE used in 
a closet structure due to elevated 
temperatures.  Failure to follow 
this warning could result in fire, 
personal injury, or death.

� WARNING For alcove installations, CPVC, 
polypropylene or stainless steel 
vent material MUST BE used 
in an alcove structure due to 
elevated temperatures.  Failure to 
follow this warning could result 
in fire, personal injury, or death.

8

Required Clearances to Combustible Materials
-   Front / Top ..................................................................  6"
 -   Bottom ..........................................................................  0"
 -   Left / Right Side ..........................................................  0"

Required Clearances to Combustible Materials
-   Front / Top ..................................................................  6"
 -   Bottom ..........................................................................  0"
 -   Left / Right Side ..........................................................  0"
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1  Determine boiler location (continued)

Provide air openings to room:

Knight Wall Hung Fire Tube boiler alone in boiler 
room

1. No air ventilation openings into the boiler room are 
needed when the total room volume is greater than the 
values given for closet installations (see Table 1A).  For 
spaces that do NOT fit this criteria, provide one square 
inch free area per 1,000 Btu/hr of boiler input.

Knight Wall Hung Fire Tube boiler in same space 
with other gas or oil-fired appliances

1. Follow the National Fuel Gas Code (U.S.) or CSA B149.1 
(Canada) to size/verify size of the combustion/ventilation 
air openings into the space.

The space must be provided with 
combustion/ventilation air openings 
correctly sized for all other appliances 
located in the same space as the Knight 
Wall Hung Fire Tube boiler.

Do not install the boiler in an attic.

Failure to comply with the above warnings 
could result in severe personal injury, 
death, or substantial property damage.

2. Size openings only on the basis of the other appliances in 
the space.  No additional air opening free area is needed 
for the Knight Wall Hung Fire Tube boiler because 
it takes its combustion air from outside (direct vent 
installation).

Wall mounting location
Ensure the wall for which the boiler is intended to be 
mounted is composed of either, cement, brick, block, or 
wooden studs spaced 16 inches apart from center.  Ensure the 
wall is capable of supporting at least 250 pounds for Models 
056 - 286 and 300 pounds for the 400 models.
If flooding is possible, elevate the boiler sufficiently to prevent 
water from reaching the boiler.
Ensure the boiler is installed in a location that minimizes the 
risk of water damage due to valves, pumps, etc.

Residential garage installation
Precautions
Take the following precautions when installing the appliance 
in a residential garage.  If the appliance is located in a 
residential garage, it should be installed in compliance with 
the latest edition of the National Fuel Gas Code, ANSI Z223.1 
and/or CAN/CGA-B149 Installation Code.

• Appliances located in residential garages and in 
 adjacent spaces that open to the garage and are not part 
 of the living space of a dwelling shall be installed so that 
 all burners and burner ignition devices are located not 
 less than 18 inches (46 cm) above the floor.

• The appliance shall be located or protected so that it is 
 not subject to physical damage by a moving vehicle.

Vent and air piping
The Knight Wall Hung Fire Tube boiler requires a special 
vent system, designed for pressurized venting.  

The boiler is to be used for either direct vent installation or 
for installation using indoor combustion air.  When room 
air is considered, see Section 3, General Venting.  Note 
prevention of combustion air contamination below when 
considering vent/air termination.

Vent and air must terminate near one another and may be 
vented vertically through the roof or out a side wall, unless 
otherwise specified.  You may use any of the vent/air piping 
methods covered in this manual.  Do not attempt to install 
the Knight Wall Hung Fire Tube boiler using any other 
means.

Be sure to locate the boiler such that the vent and air piping 
can be routed through the building and properly terminated.  
The vent/air piping lengths, routing and termination method 
must all comply with the methods and limits given in this 
manual.

Prevent combustion air contamination
Install air inlet piping for the Knight Wall Hung Fire Tube 
boiler as described in this manual.  Do not terminate vent/air 
in locations that can allow contamination of combustion air.  
Refer to Table 1B, page 10 for products and areas which may 
cause contaminated combustion air.

You must pipe combustion air to the boiler 
air intake. Ensure that the combustion air 
will not contain any of the contaminants 
in Table 1B, page 10.  Contaminated 
combustion air will damage the boiler, 
resulting in possible severe personal 
injury, death or substantial property 
damage. Do not pipe combustion air near 
a swimming pool, for example.  Also, 
avoid areas subject to exhaust fumes from 
laundry facilities. These areas will always 
contain contaminants.

� WARNING

� WARNING

Provide clearances:
Clearances from combustible materials
1. Hot water pipes—at least 1/4" (6 mm) from combustible 

materials.
2. Vent pipe – at least 1" (25 mm) from combustible 

materials.
3. See FIG.’s 1-1 and 1-2 on page 8 for other clearance 

minimums.
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1  Determine boiler location

Failure to follow all instructions can result 
in flue gas spillage and carbon monoxide 
emissions, causing severe personal injury 
or death.

� WARNING

When using an existing vent system to 
install a new boiler:

Check the following venting components before installing:

 • Material - For materials listed for use with this appliance, 
  see Section 3 - General Venting.  For polypropylene  or 
  stainless steel venting, an adapter of the same 
  manufacturer must be used at the flue collar connection.

  • Size - To ensure proper pipe size is in place, see Table 3A.  
  Check to see that this size is used throughout the vent 
  system.

  • Manufacturer - For a stainless steel or polypropylene 
  application, you must use only the listed manufacturers 
  and their type product listed in Tables 3E and 3F for CAT 
  IV positive pressure venting with flue producing 
  condensate.

  • Supports - Non-combustible supports must be in place 
  allowing a minimum 1/4" rise per foot.  The supports 
  should adequately prevent sagging and vertical slippage, 
  by distributing the vent system weight.  For additional 
  information, consult the vent manufacturer’s 
  instructions for installation.

  • Terminations - Carefully review Sections 3 through 5 to 
  ensure requirements for the location of the vent and air 
  terminations are met and orientation of these fit the 
  appropriate image from the Sidewall or Vertical 
  options listed in the General Venting Section.  For 
  stainless steel vent, only use terminations listed in Table 
  3H for the manufacturer of the installed vent.

  • Seal - With prior requirements met, the system should be 
  tested to the procedure listed in parts (c) through (f) of 
  the Removal of an Existing Boiler Section on page 11.

With polypropylene  and stainless steel vent, seal and connect 
all pipe and components as specified by the vent manufacturer 
used; with PVC/CPVC vent, see the Installing Vent or Air 
Piping Section on page 20.

� WARNING
If any of these conditions are not met, 
the existing system must be updated or 
replaced for that concern.  Failure to 
follow all instructions can result in flue gas 
spillage and carbon monoxide emissions, 
causing severe personal injury or death.

Products to avoid:

Spray cans containing chloro/fluorocarbons

Permanent wave solutions

Chlorinated waxes/cleaners

Chlorine-based swimming pool chemicals

Calcium chloride used for thawing

Sodium chloride used for water softening

Refrigerant leaks

Paint or varnish removers

Hydrochloric acid/muriatic acid

Cements and glues

Antistatic fabric softeners used in clothes dryers

Chlorine-type bleaches, detergents, and cleaning solvents 
found in household laundry rooms
Adhesives used to fasten building products and other 
similar products
Areas likely to have contaminants

Dry cleaning/laundry areas and establishments

Swimming pools

Metal fabrication plants

Beauty shops

Refrigeration repair shops

Photo processing plants

Auto body shops

Plastic manufacturing plants

Furniture refinishing areas and establishments

New building construction

Remodeling areas

Garages with workshops

Table 1B Corrosive Contaminants and Sources
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When removing a boiler from existing 
common vent system:

Do not install the Knight Wall Hung 
Fire Tube boiler into a common vent 
with any other appliance.  This will cause 
flue gas spillage or appliance malfunction, 
resulting in possible severe personal 
injury, death, or substantial property 
damage.

Failure to follow all instructions can result 
in flue gas spillage and carbon monoxide 
emissions, causing severe personal injury 
or death.

At the time of removal of an existing boiler, the following steps 
shall be followed with each appliance remaining connected 
to the common venting system placed in operation, while 
the other appliances remaining connected to the common 
venting system are not in operation.

a. Seal any unused openings in the common venting 
system.

b. Visually inspect the venting system for proper size and 
horizontal pitch and determine there is no blockage 
or restriction, leakage, corrosion, or other deficiencies, 
which could cause an unsafe condition.

c. Test vent system – Insofar as is practical, close all 
building doors and windows and all doors between the 
space in which the appliances remaining connected to 
the common venting system are located and other spaces 
of the building.  Turn on clothes dryers and any appliance 
not connected to the common venting system.  Turn on 
any exhaust fans, such as range hoods and bathroom 
exhausts, so they will operate at maximum speed.  Do not 
operate a summer exhaust fan.  Close fireplace dampers.

d. Place in operation the appliance being inspected.  Follow 
the lighting instructions.  Adjust thermostat so appliance 
will operate continuously.

e. Test for spillage at the draft hood relief opening after         
5 minutes of main burner operation.  Use the flame of a 
match or candle, or smoke from a cigarette, cigar, or pipe.

f. After it has been determined that each appliance 
remaining connected to the common venting system 
properly vents when tested as outlined herein, return 
doors, windows, exhaust fans, fireplace dampers, and any 
other gas-burning appliance to their previous conditions 
of use.

� DANGER

� WARNING

g. Any improper operation of the common venting system 
should be corrected so the installation conforms with the 
National Fuel Gas Code, ANSI Z223.1/NFPA 54 and/or 
CAN/CSA B149.1, Natural Gas and Propane Installation 
Code.  When resizing any portion of the common venting 
system, the common venting system should be resized 
to approach the minimum size as determined using the 
appropriate tables in Part 11 of the National Fuel Gas Code, 
ANSI Z223.1/NFPA and/or CAN/CSA B149.1, Natural Gas 
and Propane Installation Code. 

1  Determine boiler location (continued)
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For a boiler already installed, you must 
turn off gas supply, turn off power and 
allow boiler to cool before proceeding.  
You must also completely test the boiler 
after conversion to verify performance 
as described under Start-up, Section 10 
of this manual.  Failure to comply could 
result in severe personal injury, death, or 
substantial property damage.  

3. Models WHL111 - 200 ONLY require an 
orifice to be installed in the threaded venturi 
connection:

 a. Locate the propane orifice from the 
  conversion kit bag and verify the stamping 
  on the orifice matches the boiler size (see 
  Table 2A).

 b. With the stamped side facing inwards, 
  place the orifice in the cavity provided in 
  the threaded connection.

4. Reassemble the gas pipe to the threaded 
connection on the venturi.  Replace torn or 
damaged gasket(s) and ensure the venturi gasket 
is seated properly before tightening the nut on 
the venturi.

Gas conversions
� WARNING

Model Kit # Venturi Ø
(mm)

Orifice Ø Air 
Shutter

Orifice 
StampingBottom Top

56 100268040 20 mm 2.45 mm 2.65 mm 100150434 N/A
86 100268104 20 mm 2.45 mm 2.55 mm 100150434 N/A

111 100285815 22 mm 3.00 mm 2.85 mm 100284510 .250
156 100285817 24 mm 3.35 mm 2.95 mm 100284509 .302
200 100285818 24 mm 3.40 mm 3.00 mm 100150947 .302
286 100268109 30 mm 4.20 mm 4.00 mm 100150947 N/A
400 100159011 N/A N/A N/A N/A 8.0

Table 2A LP Conversion Table

2  Prepare boiler

For models WH56 - 286 you must install a propane venturi 
and any additional components supplied in the kit to 
operate the Knight Wall Hung Fire Tube boiler on propane 
gas.  On the WH400 model, a propane orifice must be 
installed.  Verify when installing that the venturi label and 
orifice marking matches the boiler size (see Table 2A).

*Note: The WHL200 air shutter should have the hole oriented towards 
the back right corner of the unit.

Remove boiler from wood pallet
1. After removing the outer shipping carton from the boiler, 

remove the parts box.
2. To remove the boiler from the pallet:
 a. Remove the two (2) lag bolts securing the bottom 

  of the unit to the pallet.
 b. Lift the boiler off the wall bracket mounted to 

  the pallet.
3. Remove the three (3) lag bolts securing the wall bracket 

to the wood pallet.  Be certain not to lose the wall bracket 
as it will be needed for securing the boiler to the wall      
(FIG. 2-1). 

Do not drop the boiler or bump the jacket 
on the floor or pallet.  Damage to the 
boiler can result.

DIR #2000543285   00

REMOVE SHIPPING
[WALL] BRACKET
DO NOT DISCARD-
WILL BE NEEDED TO
SECURE THE BOILER
TO THE WALL

Figure 2-1 Boiler Mounted on Shipping Pallet

 NOTICE

To gain access and remove the venturi - All 
Models:
1. If boiler is already installed, you must turn off the 
 gas supply, turn off the power, and allow the 
 boiler to cool before proceeding.
2. Remove the front access cover from the unit (no tools 
 required for removal).
3. Disconnect the air inlet piping from the venturi 
 by loosening the band clamp around the rubber 
 boot coupling.  Slide the rubber boot off of the 
 venturi.
4. Disconnect the gas piping from the valve or venturi.  

On Models WH56 - 286 loosen the threaded nut on the 
venturi.  Remove the gasket between the gas piping and 
venturi.  On the WH400 model disconnect the Molex plug 
from the gas valve.  Using a 5 mm Allen wrench, remove 
the screws securing the gas pipe to the gas valve.

5. Remove the bolts (using a 4 mm Allen wrench for models 
WH56 - 286 and a 6 mm Allen wrench on the WH400 
model) connecting the venturi to the fan and proceed 
to remove the venturi from the unit, making sure not to 
damage the blower O-ring  gasket (FIG.'s 2-2 and 2-3).

LP conversion procedure - Models WH56 - 286
1. Install the LP air shutter provided in the kit (see Table 2A).
 a. Disconnect the wiring from the fan and remove the 

  bolts securing the fan to the combustion chamber 
  access cover.

 b. Remove the fan and gasket.  Install the LP air shutter.  
 Note:  On the WHL200 model, the air shutter MUST be 

installed in the proper direction.  Install the air shutter so 
that the hole in the corner is oriented towards the back 
right corner of the unit (opposite the front door and gas 
piping).

 c. Replace all torn or damaged gaskets and reassemble 
  the fan.

 d. Reconnect the wiring harness before operation.
2. Install the propane venturi and verify the following:
 a. The UP arrow on the plastic housing is pointing up.
 b. The threaded connection for the gas piping is facing 

  towards the front of the unit.

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



� WARNING After converting to LP, check combustion 
per the Start-up procedure in Section 10 
of this manual.  Failure to check and verify 
combustion could result in severe personal 
injury, death, or substantial property damage.

2. Mount the wall bracket using the 3 1/4" lag bolts 
 provided.  Make sure the top edge of the bracket is away 
 from the wall.  Ensure the bracket is level when mounted.  
 Extreme care is needed to ensure the bolts are secured in 
 the center of the studs.

3. Hang the boiler on the bracket and secure the bottom of 
 the boiler with two (2) additional lag bolts provided.

Mounting the boiler
See page 9 of this manual for boiler mounting location 
instructions.

 NOTICE The Knight Wall Hung Fire Tube boiler is 
not intended for floor installation.

Mounting to a wood studded wall:

1. The wall mount bracket is designed for a stud spacing of 
 16 inches from center.  For other stud spacing a solid 
 mounting surface must be provided by the installer.

� WARNING Do not mount the boiler to a hollow wall.  
Be sure to mount the boiler to the studs 
only.
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2  Prepare boiler (continued)

LP conversion procedure - Model WH400
1. Using a 5 mm Allen wrench, remove the venturi from 

the gas valve.
2. Locate the propane orifice from the conversion kit bag 

and verify the stamping on the orifice matches the boiler 
size (see Table 2A).

3. Place the orifice into the black rubber grommet in the 
side of the gas valve and secure inside the gas valve (FIG. 
2-3).

4. Reattach the venturi to the gas valve and reposition the 
gas valve venturi assembly inside the unit.  Reattach the 
gas pipe to the gas valve.  Reattach the air intake and 
coupler and tighten down on the band clamp.

5. Reattach the Molex plug to the gas valve.

Reassemble the appliance and complete 
installation - All Models
1. Reconnect the rubber boot on the air inlet to the venturi 

inlet and tighten the band clamp at this connection.
2. After installation is complete, attach the propane 

conversion label (inside the conversion kit) next to the 
boiler rating plate.  Attach the LP caution label (inside 
the conversion kit bag) to the left side of the boiler 
underneath the gas supply piping.

3. Replace the front access cover removed in Step 1 of the 
"To Gain Access and Remove the Venturi" section on 
page 12 and resume operation.

DIR #2000544505 00

VENTURI
ORIFICE
(MODELS WHL111 - 200 ONLY)

FAN/BLOWER

GASKET

AIR SHUTTER

BLOWER O-RING
GASKET

VENTURI GASKET

GASKET

Figure 2-2 Install LP Air Shutter and Orifice - Models 56 - 286

� DANGER When removing the natural gas 
venturi, inspect the gasket at the gas 
connection and the O-ring at the 
blower.  These gaskets must be in 
good condition and must be installed.  
Failure to comply will cause a gas 
leak, resulting in severe personal 
injury or death.  

Figure 2-3 Install Orifice - Model 400

BLOWER

O-RING VENTURI

SCREWS
QTY. 3

GAS VALVE
BRASS ORIFICE

O-RINGSCREWS
QTY. 4
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2  Prepare boiler

DIR #2000543307   00

WALL:
WOOD OR METAL STUDS ON
16” CENTERS -OR-
MASONRY / POURED CONCRETE

MOUNTING BRACKET
(FACTORY SUPPLIED)

FASTENERS
APPROPRIATE
FOR WALL TYPE
QTY: 4

Figure 2-4 Mounting the Boiler

Mounting to a metal studded wall:
1. The wall mount bracket is designed for a stud spacing of 
 16 inches from center.  For other stud spacing a solid 
 mounting surface must be provided by the installer.

� WARNING The boiler is too heavy for a single 
person to lift.  A minimum of two people 
is needed for mounting the boiler onto 
the bracket.

2. Mount the wall bracket using two (2) field supplied 
 toggle bolts capable of supporting 100 pounds each.  
 
 Ensure the top edge of the bracket is away from the 
 wall.  Ensure the bracket is level when mounted.  
 Extreme care is needed to ensure the bolts are secured 
 in the center of the studs.

3. Hang the boiler on the bracket and secure the bottom 
 of the boiler with two (2) field supplied toggle bolts.

� WARNING Do not mount the boiler to a hollow 
wall.  Be sure to mount the boiler to the 
studs only.

Mounting to a concrete wall:

1. Mount the wall bracket using the two (2) wedge anchor 
 bolts provided with the bracket.  To mount the wedge 
 anchor bolts, drill a 1/4" diameter hole 1 1/8" deep and 
 insert anchor.  Hang the bracket from the anchor and secure 
 with the two nuts provided.  Make sure the top edge of the 
 bracket is away from the wall.  Ensure bracket is level when 
 mounted.  Extreme care is needed to ensure the bolts are 
 secured in the center of the studs.

Note:  If wall thickness does not allow a 1 1/8" deep hole, 
field supplied hardware suitable for the application should 
be provided.

2. Hang the boiler on the bracket and secure the bottom of the 
 boiler with two (2) remaining anchors, following the 
 instructions above.

� WARNING
The boiler is too heavy for a single 
person to lift.  A minimum of two 
people is needed for mounting the boiler 
onto the bracket.

� WARNING The boiler is too heavy for a single person 
to lift.  A minimum of two people is 
needed for mounting the boiler onto the 
bracket.
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3  General venting

DIR #2000543099 00

DIR #2000543112 00

Figure 3-1 Two-Pipe Sidewall Termination - See page 
23 for more details

Figure 3-2 PVC/CPVC Concentric Sidewall 
Termination - See page 27 for more details

Direct venting options - Sidewall Vent

DIR #2000543103 00

Figure 3-3 Two-Pipe Vertical 
Termination - See page 30 for 
more details

Direct venting options - Vertical Vent

DIR #2000543106 00

Figure 3-4 PVC/CPVC Concentric 
Vertical Termination - See page 32 
for more details

DIR #2000543107 00

Figure 3-5 Vertical Vent, Sidewall 
Air 
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3  General venting

This appliance requires a special venting 
system. Use only approved stainless steel, 
PVC, CPVC or polypropylene pipe and 
fittings listed in Tables 3D, 3E, and 3F for 
vent pipe, and fittings.  Failure to comply 
could result in severe personal injury, 
death, or substantial property damage.

Installation must comply with local 
requirements and with the National 
Fuel Gas Code, ANSI Z223.1 for U.S. 
installations or CSA B149.1 for Canadian 
installations.

Install vent and combustion air piping

� DANGER The Knight Wall Hung Fire Tube boiler 
must be vented and supplied with 
combustion and ventilation air as described 
in this section.  Ensure the vent and air 
piping and the combustion air supply 
comply with these instructions regarding 
vent system, air system, and combustion air 
quality.  See also Section 1 of this manual.
Inspect finished vent and air piping 
thoroughly to ensure all are airtight and 
comply with the instructions provided and 
with all requirements of applicable codes.
Failure to provide a properly installed vent 
and air system will cause severe personal 
injury or death.

� WARNING

 NOTICE

� WARNING
For closet and alcove installations, CPVC, 
polypropylene or stainless steel material 
MUST BE used in a closet/alcove structure.  
Failure to follow this warning could result 
in fire, personal injury, or death.

Air intake/vent connections
1. Combustion Air Intake Connector (FIG. 3-6) - Used to 
 provide combustion air directly to the unit from outdoors.  
 A fitting is provided on the units for final connection.  
 Combustion air piping must be supported per guidelines 
 listed in the National Mechanical Code, Section 305, Table 
 305.4 or as local codes dictate.
2. Vent Connector (FIG.'s 3-7 thru 3-10) -  Used to provide a 
 passageway for conveying combustion gases to the 
 outside.  A transition fitting is provided on the unit for 
 final connection.  Vent piping must be supported per the 
 National Building Code, Section 305, Table 305.4 or as 
 local codes dictate.

The Knight Wall Hung Fire Tube boiler vent and air piping can 
be installed through the roof or through a sidewall.  Follow the 
procedures in this manual for the method chosen.  Refer to the 
information in this manual to determine acceptable vent and 
air piping length.

You may use any of the vent/air piping methods covered in this 
manual.  Do not attempt to install the Knight Wall Hung Fire 
Tube boiler using any other means.

You must also install air piping from outside to the boiler 
air intake adapter unless following the Optional Room Air 
instructions on page 19 of this manual.  The resultant installation 
is direct vent (sealed combustion).

� WARNING DO NOT mix components from different 
systems.  The vent system could fail, 
causing leakage of flue products into the 
living space.  Mixing of venting materials 
will void the warranty and certification of 
the appliance.

� WARNING Do not connect any other appliance to 
the vent pipe or multiple boilers to a 
common vent pipe.  Failure to comply 
could result in severe personal injury, 
death, or substantial property damage.

Improper installation of venting systems 
may result in injury or death.� CAUTION

Follow the instructions in Section 1, page 
11 of this manual when removing a boiler 
from an existing vent system.

 NOTICE
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AIR INTAKE CONNECTOR

Figure 3-6 Near Boiler Air Piping
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Requirements for installation in 
Canada
1. Installations must be made with a vent pipe system 
 certified to ULC-S636.
2. The first three (3) feet of plastic vent pipe from the 
 appliance flue outlet must be readily accessible for visual 
 inspection.
3. The components of the certified vent system must not be 
 interchanged with other vent systems or unlisted 
 pipe/fittings.  For concentric vent installations, the inner 
 vent tube must be replaced with field supplied certified vent 
 material to comply with this requirement.
4. The 2", 3" and 4" Concentric Vent Kit available from 
 Lochinvar (see Section 4 – Sidewall Termination – Optional 
 Concentric Vent) and the 2", 3" and 4" Concentric Vent Kit 
 available from IPEX are both approved for use on the 
 Knight Wall Hung Fire Tube boiler.  Both kits are listed to 
 the ULC-S636 standard for use in Canada.

Vent 
Diameter

Vent
Supplier

Vent
Material Part Number

2 inch Lochinvar PVC 100140485

3 inch Lochinvar PVC 100269005

4 inch Lochinvar PVC 100140484

2 inch IPEX PVC 196005

3 inch IPEX PVC 196006

4 inch IPEX PVC 196021

3 inch IPEX CPVC 197009

4 inch IPEX CPVC 197021

Table 3B Approved Concentric Vent Systems

Sizing
The Knight Wall Hung Fire Tube boiler uses model specific 
combustion air intake and vent piping sizes as detailed in Table 
3A below.

Model Inlet 
Diameter

Vent
Diameter

Maximum
Length

56 2 inches / 3 inches 2 inches / 3 inches 80 feet / 100 feet

86 2 inches / 3 inches 2 inches / 3 inches 50 feet / 100 feet

111 2 inches / 3 inches 2 inches / 3 inches 40 feet / 100 feet

156 3 inches 3 inches 100 feet

200 3 inches 3 inches 100 feet

286 3 inches / 4 inches 3 inches / 4 inches 50 feet / 100 feet

400 4 inches 4 inches 100 feet

Table 3A Air Intake/Vent Piping Sizes

Increasing or decreasing combustion air or 
vent piping sizes is not authorized. NOTICE

When determining equivalent combustion air and vent 
length, add 5 feet for each 90° elbow and 3 feet for each 45° 
elbow. 

EXAMPLE:  20 feet of PVC pipe + (4) 90° elbows + (2) 
45° elbows + (1) concentric vent kit (100269005) = 49 
equivalent feet of piping.

For Models 56 - 111 using 2" venting 
and Model 286 using 3" venting, the first 
seven (7) equivalent feet of vent must be 
CPVC or polypropylene (field supplied).  
This includes any transition piece used to 
increase or decrease the vent diameter.

 NOTICE

The minimum combustion air and vent 
piping length is 12 equivalent feet. NOTICE

The appliance output rating will reduce 
by up to 2.3% for each 25 feet of vent 
length.  Consult factory to determine 
de-rate values.

 NOTICE
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3  General venting
Materials
Air inlet pipe materials:
The air inlet pipe(s) must be sealed.  Choose acceptable 
combustion air inlet pipe materials from the following list:
 
 PVC, CPVC, Polypropylene or ABS 
 Dryer Vent or Sealed Flexible Duct (not recommended 
 for rooftop air inlet)
 Galvanized steel vent pipe with joints and seams sealed as 
 specified in this section.
 Type “B” double-wall vent with joints and seams sealed as 
 specified in this section.
 AL29-4C, stainless steel material to be sealed to 
 specification of its manufacturer.

*Depending on the installation, a field provided adapter may 
be required to transition between the air inlet connection on 
the appliance and the air inlet piping.

� WARNING Using air intake materials other than those 
specified can result in personal injury, 
death or property damage.  

 NOTICE The use of double-wall vent or insulated 
material for the combustion air inlet pipe is 
recommended in cold climates to prevent 
the condensation of airborne moisture in 
the incoming combustion air.

Sealing of Type “B” double-wall vent material or galvanized 
vent pipe material used for air inlet piping on a sidewall or 
vertical rooftop Combustion Air Supply System:

a. Seal all joints and seams of the air inlet pipe using either 
 Aluminum Foil Duct Tape meeting UL Standard 723 or 
 181A-P or a high quality UL Listed silicone sealant such as 
 those manufactured by Dow Corning or General Electric.

b. Do not install seams of vent pipe on the bottom of 
 horizontal runs.

c. Secure all joints with a minimum of three (3) sheet metal 
 screws or pop rivets.  Apply Aluminum Foil Duct Tape or 
 silicone sealant to all screws or rivets installed in the vent 
 pipe.

d. Ensure that the air inlet pipes are properly supported.

The PVC, CPVC, or ABS air inlet pipe should be cleaned and 
sealed with the pipe manufacturer’s recommended solvents 
and standard commercial pipe cement for the material used.  
The PVC, CPVC, ABS, Dryer Vent or Flex Duct air inlet pipe 
should use a silicone sealant to ensure a proper seal at the 
appliance connection and the air inlet cap connection.  Dryer 
vent or flex duct should use a screw type clamp to seal the vent 
to the appliance air inlet and the air inlet cap.  Proper sealing 
of the air inlet pipe ensures that combustion air will be free of 
contaminants and supplied in proper volume.

Follow the polypropylene manufacturer's instructions when 
using polypropylene material as an inlet pipe.

When a sidewall or vertical rooftop combustion air supply 
system is disconnected for any reason, the air inlet pipe 
must be resealed to ensure that combustion air will be free of 
contaminants and supplied in proper volume.

� DANGER Failure to properly seal all joints and seams 
as required in the air inlet piping may 
result in flue gas recirculation, spillage 
of flue products and carbon monoxide 
emissions causing severe personal injury 
or death.
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3  General venting (continued)

Air contamination 

Pool and laundry products and common household and hobby 
products often contain fluorine or chlorine compounds.  When 
these chemicals pass through the boiler, they can form strong 
acids.  The acid can eat through the boiler wall, causing serious 
damage and presenting a possible threat of flue gas spillage or 
boiler water leakage into the building.

Please read the information given in Table 1B, page 10, 
listing contaminants and areas likely to contain them.  If 
contaminating chemicals will be present near the location of the 
boiler combustion air inlet, have your installer pipe the boiler 
combustion air and vent to another location, per this manual.

If the boiler combustion air inlet is  located in 
a laundry room or pool facility, for example, 
these areas will always contain hazardous 
contaminants.

To prevent the potential of severe personal 
injury or death, check for areas and products 
listed in Table 1B, page 10 before installing 
the boiler or air inlet piping.

If contaminants are found, you MUST:
 • Remove contaminants permanently.  

 —OR—
 • Relocate air inlet and vent terminations 

to other areas.

� WARNING

� WARNING

Optional room air 

� WARNING When utilizing the single pipe method, 
provisions for combustion and ventilation 
air must be in accordance with Air for 
Combustion and Ventilation, of the latest 
edition of the National Fuel Gas Code, 
ANSI Z223.1, in Canada, the latest edition 
of CGA Standard B149 Installation 
Code for Gas Burning Appliances and 
Equipment, or applicable provisions of 
the local building codes.

Model Vent 
Diameter Part Number

56 - 86 2 inch 100157614
111 - 286 3 inch 100157615

400 4 inch 100157616

Table 3C Optional Room Air Kit

Commercial applications utilizing the Knight Wall Hung Fire 
Tube boiler may be installed with a single pipe carrying the 
flue products to the outside while using combustion air from 
the equipment room.  In order to use the room air venting 
option the following conditions and considerations must be 
followed.

 • The unit MUST be installed with the appropriate 
  room air kit (Table 3C).
 • The equipment room MUST be provided with 
  properly sized openings to assure adequate 
  combustion air.  Please refer to instructions provided 
  with the room air kit.
 • There will be a noticeable increase in the noise level 
  during normal operation from the inlet air opening.
 • Using the room air kit makes the unit vulnerable to 
  combustion air contamination from within the 
  building.  Please review Section 1, Prevent 
  Combustion Air Contamination, to ensure proper 
  installation.
 • Vent system and terminations must comply with the 
  standard venting instructions set forth in this 
  manual.

 NOTICE
Optional room air is intended for 
commercial applications.  Combustion 
air piping to the outside is recommended 
for residential applications.
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Installing vent and air piping

Use only cleaners, primers, and solvents 
that are approved for the materials which 
are joined together.

 NOTICE

1. Work from the boiler to vent or air termination.  Do not 
 exceed the lengths given in this manual for the air or vent 
 piping.
2. Cut pipe to the required lengths and deburr the inside 
 and outside of the pipe ends.
3. Chamfer outside of each pipe end to ensure even 
 cement distribution when joining.  
4. Clean all pipe ends and fittings using a clean dry rag.  
 (Moisture will retard curing and dirt or grease will 
 prevent adhesion.)
5. Dry fit vent or air piping to ensure proper fit up before 
 assembling any joint.  The pipe should go a third to         
 two-thirds into the fitting to ensure proper sealing after 
 cement is applied.
6. Priming and Cementing:
 a. Handle fittings and pipes carefully to prevent 
  contamination of surfaces. 
 b. Apply a liberal even coat of primer to the fitting 
  socket and to the pipe end to approximately 1/2" 
  beyond the socket depth. 
 c. Apply a second primer coat to the fitting socket. 
 d. While primer is still wet, apply an even coat of 
  approved cement to the pipe equal to the depth of 
  the fitting socket along with an even coat of 
  approved cement to the fitting socket. 
 e. Apply a second coat of cement to the pipe. 
 f. While the cement is still wet, insert the pipe into 
  the fitting, if possible twist the pipe a 1/4 turn as 
  you insert it.  NOTE:  If voids are present, 
  sufficient cement was not applied and joint could 
  be defective. 
 g. Wipe excess cement from the joint removing  ring 
  or beads as it will needlessly soften the pipe.

PVC/CPVC

Table 3D PVC/CPVC Vent Pipe, and Fittings

All PVC vent pipes must be glued, properly 
supported, and the exhaust must be 
pitched a minimum of a 1/4 inch per foot 
back to the boiler (to allow drainage of 
condensate).

 NOTICE

� WARNING Insulation should not be used on PVC 
or CPVC venting materials.  The use of 
insulation will cause increased vent wall 
temperatures, which could result in vent 
pipe failure.

Approved PVC/CPVC Vent Pipe and Fittings
Item Material Standard

Vent pipe
PVC Schedule 40, 80 ANSI/ASTM D1785
PVC - DWV ANSI/ASTM D2665
CPVC Schedule 40, 80 ANSI/ASTM F441

Vent fittings

PVC Schedule 40 ANSI/ASTM D2466
PVC Schedule 80 ANSI/ASTM D2467
CPVC Schedule 40 ANSI/ASTM F438
CPVC Schedule 80 ANSI/ASTM F439
PVC - DMV ANSI/ASTM D2665

Pipe Cement / 
Primer

PVC ANSI/ASTM D2564
CPVC ANSI/ASTM F493

NOTICE:  DO NOT USE CELLULAR (FOAM) CORE PIPE

DIR #2000544797 00

CPVC TEE AND STARTER
PIECE SUPPLIED WITH BOILER

(MODELS 56 - 286 ONLY)

Figure 3-7 Near Boiler PVC/CPVC Venting 

This product has been approved for use with the PVC/CPVC 
vent materials listed in Table 3D.

NOTE:  In Canada, CPVC and PVC vent pipe, fi ttings and cement/
primer must be ULC-S636 certifi ed.
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3  General venting (continued)
All vent connections MUST be secured 
by the vent manufacturer's joint connector 
(FIG. 3-9).

 NOTICE

DIR #2000543311 00

JOINT CONNECTOR

PVC to POLYPROPYLENE
ADAPTER

Figure 3-9 Near Boiler Polypropylene Venting 

Polypropylene 
This product has been approved for use with polypropylene 
vent with the manufacturers listed in Table 3E.
All terminations must comply with listed options in this 
manual and be a single-wall vent offering.  
For support and special connections required, see the 
manufacturer's instructions.  All vent is to conform to standard 
diameter and equivalent length requirements established.
When determining equivalent combustion air and vent length 
for polypropylene single-wall piping:
 • 1 foot of Duravent 4 inch single-wall pipe is equivalent 
  to 1.6 feet of piping
Flexible polypropylene
For use of flex pipe, it is recommended to have the vent material 
in 32°F or higher ambient space before bending at installation.  
No bends should be made to greater than 45° and ONLY 
installed in vertical or near vertical installations (FIG. 3-8).  

Use only the adapters and vent system  listed 
in Table 3E.  DO NOT mix vent systems of 
different types or manufacturers.  Failure 
to comply could result in severe personal 
injury, death, or substantial property 
damage.

� WARNING

Installations must comply with 
applicable national, state, and local 
codes.  For Canadian installation, 
polypropylene vent must be listed as 
a ULC-S636 approved system.  
Installation of a polypropylene 
vent system should adhere to the 
vent manufacturer’s installation 
instructions supplied with the vent 
system.

� WARNING
Insulation should not be used on 
polypropylene venting materials.  The use 
of insulation will cause increased vent wall 
temperatures, which could result in vent 
pipe failure.

IMG00840

*NOTES: 1) FLEX PIPE MAY ONLY BE RUN IN A VERTICAL ORIENTATION 
                2) ALL VENT LENGTHS REPRESENTED IN ABOVE CHARTS ARE
                     EQUIVALENT LENGTHS.  
                3)  SECTION A IS EQUIVALENT FEET OF RIGID PIPE, WHICH MAY
                     INCLUDE 45 AND 90° ELBOWS.  PLEASE SEE SIZING SECTION 
                     FOR DETERMINING  EQUIVALENT FEET. 

“B” DIM
3” RIGID 3” FLEX 4” FLEX

Duravent 3”

10 FT
20 FT
30 FT
40 FT
50 FT
60 FT
70 FT
80 FT
90 FT

60 FT
53 FT
47 FT
40 FT
33 FT
27 FT
20 FT
13 FT
7 FT

90 FT
80 FT
70 FT
60 FT
50 FT
40 FT
30 FT
20 FT
10 FT

10 FT
20 FT
30 FT
40 FT
50 FT
60 FT
70 FT
80 FT
90 FT

30 FT
27 FT
23 FT
20 FT
17 FT
13 FT
10 FT

7 FT
3 FT

“A” DIM “B” DIM
Duravent 4”

“A” DIM
4” RIGID 4” FLEX

“B” DIM
3” RIGID 3” FLEX 4” FLEX

Centrotherm 3”

10 FT
20 FT
30 FT
40 FT
50 FT
60 FT
70 FT
80 FT
90 FT

45 FT
40 FT
35 FT
30 FT
25 FT
20 FT
15 FT
10 FT
5 FT

90 FT
80 FT
70 FT
60 FT
50 FT
40 FT
30 FT
20 FT
10 FT

“A” DIM

10 FT
20 FT
30 FT
40 FT
50 FT
60 FT
70 FT
80 FT
90 FT

33 FT
29 FT
26 FT
22 FT
18 FT
15 FT
11 FT

7 FT
4 FT

“B” DIM
Centrotherm 4”
“A” DIM
4” RIGID 4” FLEX

CHIMNEY
CAP

A

B

90 FT
80 FT
70 FT
60 FT
50 FT
40 FT
30 FT
20 FT
10 FT

5” FLEX

Figure 3-8 Near Boiler Flexible Polypropylene Venting 

The installer must use a specific vent starter 
adapter at the flue collar connection. This adapter 
is supplied by the vent manufacturer to adapt to 
its vent system.  See Table 3F for approved vent 
adapters.  Discard CPVC starter piece.

 NOTICE

 NOTICE

 NOTICE

Vent 
Diameter Manufacturer Model Type PVC

Adapter
Adapter
Clamp

Joint
Connector

Sidewall
Kit

2 inch Centrotherm Innoflue Single-Wall / Flex ISAGL0202 IAFC02 IANS02 ISLTK02*

3 inch Centrotherm Innoflue Single-Wall / Flex ISAGL0303 IAFC03 IANS03 ISLTK03*

4 inch Centrotherm Innoflue Single-Wall / Flex ISAGL0404 IAFC04 IANS04 ISLTK04*

2 inch DuraVent PolyPro Single-Wall / Flex 2PPS-ADL Included 2PPS-LB 2PPS-HLKL*

3 inch DuraVent PolyPro Single-Wall / Flex 3PPS-ADL Included 3PPS-LB 3PPS-HLKL*

4 inch DuraVent PolyPro Single-Wall / Flex 4PPS-ADL Included 4PPS-LB 4PPS-HLKL*

Table 3E Approved Polypropylene System Adapters 

*The sidewall kit components are only needed if the sidewall termination assembly is used (see FIG. 4-1B on page 23).
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STAINLESS STEEL
ADAPTER

CPVC STARTER PIECE
MODELS 56 -286 ONLY

(FACTORY PROVIDED)

Figure 3-10 Near Boiler Stainless Steel Venting 

Table 3F Approved Stainless Steel (S.S.) Venting System Adapters and Terminations

The installer must use a specific vent 
starter adapter at the flue connection, 
supplied by the vent manufacturer to 
adapt to its vent system.  See Table 3F for 
approved vent adapters.  Refer to adapter 
notation in Table 3F to determine if a 
CPVC starter piece is needed.

 NOTICE
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3  General venting
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Stainless steel vent 
This product has been approved for use with stainless steel 
using the manufacturers listed in Table 3F.

Use only the materials, vent systems, and 
terminations listed in Table 3F.  DO NOT 
mix vent systems of different types or 
manufacturers.  Failure to comply could 
result in severe personal injury, death, or 
substantial property damage.

� WARNING

Installations must comply with applicable 
national, state, and local codes.  Stainless 
steel vent systems must be listed as a      
UL-1738 approved system for the United 
States and a ULC-S636 approved system 
for Canada. 

 NOTICE

Installation of a stainless steel vent system 
should adhere to the stainless steel vent 
manufacturer’s installation instructions 
supplied with the vent system.

 NOTICE

Manufacturer Model Vent Adapters and Terminations
Description Size Part Number

DuraVent FasNSeal* Flue Coupler Adapter 2" to 3" FSA-2PVCS-3FNSF1
DuraVent FasNSeal* Flue Coupler Adapter 3" (4") FSA-3(4)PVCS-3(4)FNSF1
DuraVent FasNSeal* Flue CPVC Starter Adapter 3" (4") FSA-3(4)PVCO-3(4)FNSF2
DuraVent FasNSeal* Flue Flue Collar Adapter 4" FSA-KNWH3993
DuraVent FasNSeal* Bird Screen Termination 3" (4") FSBS3(4)
DuraVent FasNSeal* Rain Cap Termination 3" (4") FSRC3(4)
Heat Fab Saf-T-Vent Flue Coupler Adapter 3" (4") 93(4)01PVC1
Heat Fab Saf-T-Vent Flue Collar Adapter 4" WH00043
Heat Fab Saf-T-Vent Bird Screen Termination 3" (4") 93(4)92
Heat Fab Saf-T-Vent Rain Cap Termination 3" (4") 53(4)00CI
Heat Fab Saf-T-Vent Elbow w/Screen Termination 3" (4") 93(4)12TERM

Z-Flex Z-Vent Flue Coupler Adapter 3" 2SVSTTA031
Z-Flex Z-Vent Flue Coupler Adapter 3" to 4" 2SVSTTA041
Z-Flex Z-Vent Flue Coupler Adapter 4" 2SVSTTA04.51
Z-Flex Z-Vent Flue Collar Adapter 4" 2SVAKA043
Z-Flex Z-Vent Bird Screen Termination 3" (4") 2SVSTP03(4)
Z-Flex Z-Vent Rain Cap Termination 3" (4") 2SVSRCF03(4)
Z-Flex Z-Vent Elbow w/Screen Termination 3" (4") 2SVSTEX03(4)90

1) Install adapter directly into the fl ue vent coupler connector.  An approved high-temperature RTV silicone sealant MUST be used   
    to make the joint between the fl ue vent and adapter.
2) A CPVC starter piece must be properly cemented into the fl ue collar connection before installing the adapter.  Ensure the CPVC 
    starter piece is an appropriate length such that the adapter inner sleeve can fi t into the piping and the outer sleeve will securely 
    clamp.
3) For use on Model WH400 ONLY.  Replace the appliance secured CPVC fl ue vent with the fl ue collar adapter listed.

*Use of FasNSeal Flex smooth inner wall vent is to be used in vertical or near vertical sections only, taking precaution to ensure 
no sagging occurs of the vent system.  Connect to the FasNSeal rigid vent using specially designed adapters and sealing method, 
see manufacturer’s instructions.
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4  Sidewall direct venting
Vent/air termination – sidewall

Follow instructions below when 
determining vent location to avoid 
possibility of severe personal injury, 
death, or substantial property damage.

A gas vent extending through an exterior 
wall shall not terminate adjacent to a wall 
or below building extensions such as eaves, 
parapets, balconies, or decks.  Failure to 
comply could result in severe personal 
injury, death, or substantial property 
damage.

Determine location

Locate the vent/air terminations using the following guidelines:

1. The total length of piping for vent or air must not exceed 
the limits given in the General Venting Section on page 17 
of this manual.

2. You must consider the surroundings when terminating 
 the   vent and air:

a. Position the vent termination where vapors will 
 not damage nearby shrubs, plants or air 
 conditioning equipment or be objectionable.
b. The flue products will form a noticeable plume as 
 they condense in cold air.  Avoid areas where the 
 plume could obstruct window views.
c. Prevailing winds could cause freezing of 
 condensate and water/ice buildup where flue 
 products impinge on building surfaces or plants.
d. Avoid possibility of accidental contact of flue 
 products with people or pets.
e. Do not locate the terminations where wind eddies 
 could affect performance or cause recirculation, 
 such as inside building corners, near adjacent 
 buildings or surfaces, window wells, stairwells, 
 alcoves, courtyards, or other recessed areas.

� WARNING

� WARNING

� WARNING Sidewall vent and air inlet terminations 
must terminate in the same pressure zone.

f. Do not terminate above any door or window.  
 Condensate can freeze, causing ice formations.
g. Locate or guard vent to prevent condensate damage 
 to exterior finishes.

TO BOILER
INTAKE AIR

CONNECTION

FROM BOILER
VENT PIPE

CONNECTION

VENT / AIR
TERMINATION

GRADE OR
SNOW LINE

12"
MIN

12"
MIN
TO

OVER-
HANG

POSSIBLE ORIENTATIONS

Figure 4-1B Alternate PVC/CPVC/Polypropylene  
Sidewall Termination of Air and Vent

Do not exceed the maximum lengths of 
the outside vent piping shown in FIG. 
4-1A.  Excessive length exposed to the 
outside could cause freezing of condensate 
in the vent pipe, resulting in potential boiler 
shutdown.

� WARNING

If using the sidewall termination:
3. The air piping must terminate in a down-turned elbow 

as shown in FIG. 4-1A.  This arrangement avoids 
recirculation  of flue products into the combustion air 
stream.

4. The vent piping must terminate in an elbow pointed 
outward or away from the air inlet, as shown in FIG. 4-1A.

FACTORY PROVIDED
BIRD SCREEN

FACTORY PROVIDED
BIRD SCREEN

Figure 4-1A PVC/CPVC/ Polypropylene Sidewall 
Termination of Air and Vent w/Field Supplied Fittings

Table 4A Alternate Sidewall Vent Kits

When venting out a sidewall using PVC, CPVC, or Polypropylene 
vent materials, an optional sidewall vent termination kit can be 
ordered (reference Table 4A for kit numbers).

Vent
Diameter Supplier Part Number

2 inch Lochinvar 100157609
3 inch Lochinvar 100157610
4 inch Lochinvar 100157611

23
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Vent/air termination – sidewall 
4  Sidewall direct venting

ALTERNATE VENTING ARRANGEMENT
(IF SPACE PERMITS)

BIRD
SCREEN

12”
MIN

12” MIN
15” MAX

COUPLING
TO BOILER
INTAKE AIR

CONNECTION

FROM BOILER
VENT PIPE

CONNECTION

BIRD SCREEN

GRADE OR
SNOW LINE

Figure 4-1C Alternate PVC/CPVC/SS/ Polypropylene Venting 
Arrangement (if Space Allows) w/Field Supplied Fittings

VENT / AIR
TERMINATION

12"
MIN.

12"
MIN.

12"
MIN.

Figure 4-2A Clearance to Gravity Air Inlets

BIRD
SCREEN

(TYPICAL)

12”
MIN.

12”
MIN.

12”
MIN.

Figure 4-2B Alternate Clearance to Gravity Air Inlets w/
Field Supplied Fittings

5. Maintain clearances as shown in FIG.’s 4-1A thru 4-3B, 
 pages 23 - 25.  Also maintain the following:

a. Vent must terminate:
 • At least 6 feet from adjacent walls.
 • No closer than 12 inches below roof overhang.
 • At least 7 feet above any public walkway.
 • At least 3 feet above any forced air intake within    
   10 feet.
 • No closer than 12 inches below or horizontally 
   from any door or window or any other gravity air 
    inlet.
b. Air inlet must terminate at least 12 inches above 
 grade or snow line; at least 12 inches below the vent 
 termination; and the vent pipe must not extend 
 more than 24 inches vertically outside the building 
 as shown in FIG. 4-1B.  Condensate could freeze and 
 block vent pipe.
c. Do not terminate closer than 4 feet horizontally 
 from any electric meter, gas meter, regulator, relief 
 valve, or other equipment.  Never terminate above or 
 below any of these within 4 feet horizontally.

12" (305 MM) MIN
15" (381 MM) MAX

12" (305 MM) MIN

FROM BOILER
VENT PIPE

CONNECTION

TO BOILER
INTAKE AIR

CONNECTION

BIRD SCREEN

GRADE OR
SNOW LINE

Figure 4-1D Alternate SS Venting Arrangement - 
Typical Stainless Steel Sidewall Termination of Air and 
Vent w/Field Supplied Fittings, Utilizing a Hood Intake

24

FORCED AIR
INLET

VENT / AIR
TERMINATION

7' MIN. ABOVE ANY
PUBLIC WALKWAY

IF LESS
THAN 10’

36"
MIN.

Figure 4-3A Clearance to Forced Air Inlets

6. Locate terminations so they are not likely to be damaged 
by foreign objects, such as stones or balls, or subject to 
buildup of leaves or sediment.
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4  Sidewall direct venting (continued)

VENT PIPING

GALVANIZED
THIMBLE

VENT CAP

AIR PIPING

WALL PLATE

VENT PLATE

VENT AIR

CENTERLINE WIDTH

Figure 4-4A PVC/CPVC Sidewall Termination Assembly

Prepare wall penetrations
1. Use the factory supplied wall plate as a template to locate 
 the vent and air intake holes and mounting holes.  
 Air pipe penetration:

a. Cut a hole for the air pipe.  Size the air pipe hole as 
 close as desired to the air pipe outside diameter.

 Vent pipe penetration:
a. Cut a hole for the vent pipe.  For either combustible 
 or noncombustible construction, size the vent pipe 
 hole with at least a 1/2 inch clearance around the 
 vent pipe outer diameter:
 • 3½ inch hole for 2 inch vent pipe 
 • 4½ inch hole for 3 inch vent pipe
 • 5½ inch hole for 4 inch vent pipe
Drill 3/16" diameter holes for inserting the plastic anchors 
into the wall. 

2. For Polypropylene Only:  Install the vent and air intake 
 sidewall adapters from Table 3E on page 21 into the vent 
 plate.  Slide the sidewall retaining bracket down the 
 sidewall adapters flush to the vent plate (FIG. 4-4B).
3. For PVC/CPVC Only:  Install the vent and air intake 
 piping through the wall into the vent plate openings.  
 Use RTV silicone sealant to seal the air pipe.  Use the 
 cement/primer listed in Table 3D on page 20 to seal the 
 vent pipe.
4.  Mount and secure the vent plate to the wall, using stainless 
 steel screws.
5. Seal all gaps between the pipes and wall. Seal around the 
 plate to the wall assuring no air gaps.
6. Assemble the vent cap to the vent plate (see FIG.'s 4-4A 
 and 4-4B).  Insert the stainless steel screws into the vent 
 cap screw hole openings and securely attach the vent cap 
 to the vent plate.
7. Seal all wall cavities.
8. PVC/CPVC terminations are designed to accommodate 

any wall thickness of standard constructions per the 
directions found in this manual.

IF LESS
THAN 10’

36”
MIN.

FORCED AIR
INLET

BIRD
SCREEN

(TYPICAL)7’ MIN. ABOVE ANY
PUBLIC WALKWAY

Figure 4-3B Alternate Clearance to Forced Air Inlets w/
Field Supplied Fittings

SIDEWALL
ADAPTER
(AIR)

SIDEWALL
ADAPTER
(VENT)

WALL
PLATE

GALVANIZED
THIMBLE

SIDEWALL
RETAINING
PLATE

VENT
PLATE

VENT
CAP

IMG00085

Figure 4-4B Polypropylene Sidewall Termination Assembly

9. Stainless steel terminations are designed to penetrate 
walls with a thickness up to 9.25 inches of standard 
construction.
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12" MIN. BETWEEN EDGE OF AIR 
INLET AND ADJACENT VENT OUTLET

VENT / AIR
TERMINATION

VENT

AIR

Figure 4-5A Multiple Vent Terminations (must also 
comply with Figure 4-1A)

All vent pipes and air inlets must terminate 
at the same height to avoid possibility 
of severe personal injury, death, or 
substantial property damage.

Multiple vent/air terminations
1. When terminating multiple Knight Wall Hung Fire Tube 

boilers terminate each vent/air connection as described in 
this manual (FIG. 4-5A).

2. Place wall penetrations to obtain minimum clearance 
of 12 inches between edge of air inlet and adjacent vent 
outlet, as shown in FIG. 4-5A for U.S. installations.  For 
Canadian installations, provide clearances required by 
CSA B149.1 Installation Code.

3. The air inlet of a Knight Wall Hung Fire Tube boiler is 
part of a direct vent connection.  It is not classified as a 
forced air intake with regard to spacing from adjacent 
boiler vents.

� WARNING

Figure 4-5B Alternate Multiple Vent Terminations w/Field 
Supplied Fittings (must also comply with Figure 4-1B)

 

4  Sidewall direct venting
Prepare wall penetrations (Alternate - 
Field Supplied Option)
1. Air pipe penetration:

a. Cut a hole for the air pipe.  Size the air pipe hole as 
 close as desired to the air pipe outside diameter.

2. Vent pipe penetration:
a. Cut a hole for the vent pipe.  For either combustible 
 or noncombustible construction, size the vent pipe 
 hole with at least a 1/2 inch clearance around the vent 
 pipe outer diameter: 
 • 3½ inch hole for 2 inch vent pipe
 • 4½ inch hole for 3 inch vent pipe
 • 5½ inch hole for 4 inch vent pipe
b. Insert a galvanized metal thimble in the vent pipe 
 hole as shown in FIG. 4-4C.

3. Use a sidewall termination plate as a template for correct 
location of hole centers.

4. Follow all local codes for isolation of vent pipe when 
passing through floors or walls.

5. Seal exterior openings thoroughly with exterior caulk.

AIR PIPING
ELBOW

BIRD SCREEN

ELBOW

BIRD SCREENSIDEWALL
TERMINATION PLATE

GALVANIZED
THIMBLE

VENT PIPING

Figure 4-4C Alternate Sidewall Termination Assembly 
w/Field Supplied Fittings
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4  Sidewall direct venting (continued)

Figure 4-7 Kit Contents_100140485 & 100269005 
(reference Table 3B on page 17)

Sidewall termination installation

1. Determine the best location for the termination kit (see 
FIG. 4-6).

2. Reference the Determine Location Section on page 23 of 
this manual for general termination considerations.

4" (102 MM) DIA.

6" (152 MM) DIA.

RAIN CAP

"Y" CONCENTRIC
FITTING

"FLEXIBLE" PIPE
COUPLING 

6" (152 MM) DIA.

6" (152 MM) DIA.

6" (152 MM) TO 4" (102 MM) REDUCER

Figure 4-8 Kit Contents_100140484 (reference Table 3B 
on page 17)

3. Cut one (1) hole (5 inch diameter for #100269005 
installations, 4 inch diameter for #100140485, or 7 inch 
diameter for #100140484 installations) into the structure 
to install the termination kit.

4. Partially assemble the concentric vent termination kit.  
Clean and cement using the procedures found in these 
instructions.
a. Cement the Y concentric fitting to the larger kit pipe 
 (FIG.’s 4-7 and 4-8).
b. Cement the rain cap to the smaller diameter kit pipe 
 (FIG.’s 4-7 and 4-8).

Sidewall termination – optional concentric vent 
Description and usage
Lochinvar offers optional concentric combustion air and 
vent pipe termination kits (Factory Kit #100140485 for 2" 
diameter - Models 56 - 86, #100269005 for 3" diameter - 
Models 56 - 200 and #100140484 for 4" diameter  - Models 
286 - 400).  Both combustion air and vent pipes must attach 
to the termination kit.  The termination kits must terminate 
outside the structure and must be installed as shown below 
in FIG. 4-6.  

The required combustion air and vent pipe materials are 
listed in Table 3D, on page 20 of this manual.

Figure 4-6 Concentric Sidewall Termination
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4  Sidewall direct venting
Sidewall termination – optional concentric vent 

Instead of cementing the smaller pipe 
to the rain cap, a field-supplied stainless 
steel screw may be used to secure the 
two (2) components together when field 
disassembly is desired for cleaning (see 
FIG. 4-11).
When using the alternate screw assembly 
method, drill a clearance hole in the rain 
cap and a pilot hole in the vent pipe for 
the screw size being used.  Failure to 
drill adequate holes may cause cracking of 
PVC components, allowing combustion 
products to be recirculated.  Failure to 
follow this warning could result in personal 
injury or death.

Do not operate the appliance with the rain 
cap removed or recirculation of combustion 
products may occur.  Water may also collect 
inside the larger combustion air pipe and 
flow to the burner enclosure.  Failure to 
follow this warning could result in product 
damage or improper operation, personal 
injury, or death.

Figure 4-11 Rain Cap to Vent Pipe Alternate Assembly

5. Install the Y concentric fitting and pipe assembly through 
the structure’s hole from an inside wall.

Do not allow insulation or other materials to 
accumulate inside the pipe assembly when 
installing through the hole.

6. Install the rain cap and small diameter pipe assembly into 
the Y concentric fitting and large pipe assembly from an 
outside wall.  Ensure small diameter pipe is bottomed 
and cemented in the Y concentric fitting for #100140485 
and #100269005 installations and fastened tightly into the 
rubber adapter for #100140484 installations.

7. Secure the assembly to the structure as shown in FIG. 4-12 
using field-supplied metal strapping or equivalent support 
material.

Ensure termination location clearance 
dimensions are as shown in FIG. 4-6.

If assembly needs to be extended to allow 
sidewall thickness requirement, the two (2) 
pipes supplied in the kit may be replaced 
by using the same diameter, field-supplied 
SDR-26 PVC (D2241) pipe for #100140485 
and #100269005 and standard schedule 
40 PVC for #100140484.  Do not extend 
dimension D* more than  60 inches (see 
FIG.’s 4-9 and 4-10).

 NOTICE

� WARNING

� WARNING

 NOTICE

 NOTICE

 NOTICE

If assembly depth needs to be reduced, 
dimension D can be as short as possible. NOTICE

Figure 4-9    2" and 3" Concentric Vent Dimensional 
Drawing (reference Table 3B on page 17)

"B" DIA. PVC
VENT / EXHAUST

"H" DIA.

"D"

"E"

"F"
"G"

3"
(76 MM)

A B C D E F G H
60" 4" 6" 21 1/8" 10" 7 5/8" 3" 6 5/8"

"C" DIA.
"B" DIA.

(1524 MM)   (102 MM) (152 MM) (537 MM) (254 MM) (194 MM) (76 MM) (168 MM)

Figure 4-10 4" Concentric Vent Dimensional Drawing 
(reference Table 3B on page 17)
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4  Sidewall direct venting (continued)

Sidewall termination – optional concentric vent 

Multi-venting sidewall terminations

When two (2) or more direct vent appliances are vented near 
each other, each appliance must be individually vented (see  
FIG. 4-13).  NEVER common vent or breach vent this appliance.  
When two (2) or more direct vent appliances are vented near 
each other, two (2) vent terminations may be installed as shown 
in FIG. 4-13.  It is important that vent terminations be made as 
shown to avoid recirculation of flue gases.  

VENT

COMBUSTION
AIR

12"
MINIMUM

Figure 4-13 Concentric Vent and Combustion Air Termination 

Figure 4-12 Concentric Vent Sidewall Attachment

DO NOT use field-supplied couplings 
to extend pipes.  Airflow restriction 
will occur and may cause intermittent 
operation.

8. Cement appliance combustion air and vent pipes to 
the concentric vent termination assembly.  See FIG. 
4-12 for proper pipe attachment.

9. Operate the appliance one (1) heat cycle to ensure 
combustion air and vent pipes are properly connected 
to the concentric vent termination connections.

 CAUTION

Note:  100269005 shown for illustration purposes.
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5  Vertical direct venting
Vent/air termination – vertical

Follow instructions below when 
determining vent location to avoid 
possibility of severe personal injury, death 
or substantial property damage.

Determine location

Locate the vent/air terminations using the following 
guidelines:

1. The total length of piping for vent or air must not exceed 
the limits given in the General Venting Section on page  
17 of this manual.

2. Prepare the vent termination and the air termination 
elbow (FIG. 5-1A) by inserting bird screens. Bird screens 
should be obtained locally.

3. The vent must terminate at least 3 feet above the highest 
place in which the vent penetrates the roof and at least     
2 feet above any part of a building within 10 horizontal 
feet.

4. The air piping must terminate in a down-turned 180° 
return pipe no further than 2 feet from the center of the 
vent pipe.  This placement avoids recirculation of flue 
products into the combustion air stream.

5. The vent piping must terminate in an up-turned coupling 
as shown in FIG. 5-1A.  The top of the coupling must 
be at least 1 foot above the air intake.  When the vent 
termination uses a rain cap as illustrated in FIG. 5-1B 
maintain at least 36" (914 mm) above the air inlet.  The 
air inlet pipe and vent pipe can be located in any desired 
position on the roof, but must always be no further than 
2 feet (.6 m) apart and with the vent termination at least 
1 foot for PVC and 3 feet for stainless steel, above the air 
intake.

6. Maintain the required dimensions of the finished 
termination piping as shown in FIG. 5-1A.

7. Do not extend exposed vent pipe outside of building 
more than shown in this document.  Condensate could 
freeze and block vent pipe.

 

ALTERNATE INTAKE LOCATIONS:
INTAKE PIPES MAY BE LOCATED
ANYWHERE WITHIN 24” OF VENT
PIPE

BIRD SCREEN
(TYPICAL)

COUPLING
(FIELD SUPPLIED)

VENT OUTLET
12” MINIMUM
ABOVE AIR INLET

6” MINIMUM
ABOVE ROOF /
SNOW LINE

VENT

COMBUSTION
AIR

Figure 5-1A PVC/CPVC/Polypropylene Vertical 
Termination of Air and Vent

8. Locate terminations so they are not likely to be damaged 
by foreign objects, such as stones or balls, or subject to 
buildup of leaves or sediment.

� WARNING

� WARNING Rooftop vent and air inlet terminations 
must terminate in the same pressure 
zone, unless vertical vent sidewall air is 
set up as shown in the General Venting - 
Vertical Vent, Sidewall Air Section.

VENT

ALTERNATE INTAKE LOCATIONS:
INTAKE PIPES MAY BE LOCATED
ANYWHERE WITHIN 24” (610 MM)
OF VENT PIPE

COMBUSTION
AIR

6” (152 MM) MINIMUM
ABOVE ROOF / 

SNOW LINE

Figure 5-1B Stainless Steel Vertical Termination of Air 
and Vent
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5  Vertical direct venting (continued)

Vent/air termination – vertical 

Prepare roof penetrations

1. Air pipe penetration:
a. Cut a hole for the air pipe.  Size the air pipe hole as 
 close as desired to the air pipe outside diameter.

2. Vent pipe penetration:
a. Cut a hole for the vent pipe.  For either combustible 
 or noncombustible construction, size the vent pipe 
 hole with at least a 1/2 inch clearance around the 
 vent pipe outer diameter:
 • 3½ inch hole for 2 inch vent pipe
 • 4½ inch hole for 3 inch vent pipe
 • 5½ inch hole for 4 inch vent pipe
b. Insert a galvanized metal thimble in the vent pipe 
 hole.

3. Space the air and vent holes to provide the minimum 
spacing shown in FIG. 5-1A, page 30.

4. Follow all local codes for isolation of vent pipe when 
passing through floors, ceilings, and roofs.

5. Provide flashing and sealing boots sized for the vent pipe 
and air pipe.

Multiple vent/air terminations

1. When terminating multiple Knight Wall Hung Fire Tube 
boilers, terminate each vent/air connection as described 
in this manual (FIG. 5-2).

Terminate all vent pipes at the same height 
and all air pipes at the same height to 
avoid possibility of severe personal injury, 
death, or substantial property damage.

2. Place roof penetrations to obtain minimum clearance of 
12 inches between edge of air intake elbow and adjacent 
vent pipe of another boiler for U.S. installations (see   
FIG. 5-2).  For Canadian installations, provide clearances 
required by CSA B149.1 Installation Code.

3. The air inlet of a Knight Wall Hung Fire Tube boiler is 
part of a direct vent connection.  It is not classified as a 
forced air intake with regard to spacing from adjacent 
boiler vents.

Figure 5-2 Vertical Terminations with Multiple Boilers

 

Figure 5-3 Alternate Vertical Terminations with Multiple 
Boilers

� WARNING
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5  Vertical direct venting
Vertical termination – optional concentric vent 
Description and usage

Lochinvar offers an optional concentric combustion air and 
vent pipe termination kit.  Both combustion air and vent 
pipes must attach to the termination kit.  The termination kit 
must terminate outside the structure and must be installed as 
shown in FIG. 5-4.  

Field supplied pipe and fittings are required to complete the 
installation.

The required combustion vent pipe and fittings are listed in 
Table 3D, on page 20 of this manual.

Vertical termination installation

1. See Section 5, Vertical Direct Venting - Determine 
Location (where applicable) (FIG. 5-1A).

Instead of cementing the smaller pipe 
to the rain cap, a field supplied stainless 
steel screw may be used to secure the 
two (2) components together when field 
disassembly is desired for cleaning (see 
FIG. 4-11, page 28).

When using the alternate screw assembly 
method, drill a clearance hole in the rain 
cap and a pilot hole in the vent pipe for 
the screw size being used.  Failure to drill 
adequate holes may cause cracking of 
PVC components, allowing combustion 
products to be recirculated.  Failure 
to follow this warning could result in 
personal injury or death.

2. Cut one (1) hole (5 inch diameter for #100269005 
installations, 4 inch diameter for #100140485,  or 7 inch 
diameter for #100140484 installations) into the structure 
to install the termination kit.

3. Partially assemble the concentric vent termination kit.  
Clean and cement following the cleaning procedures in 
these instructions.

 a. Cement the Y concentric fitting to the larger 
  diameter kit pipe (see FIG.’s 4-7 and 4-8, page 27).

 b. Cement rain cap to the smaller diameter kit pipe (see  
  FIG.’s 4-7 and 4-8, page 27).

 

Figure 5-4 Concentric Vertical Termination 

 NOTICE

� WARNING

Figure 5-5 Do Not Install U-Bend to Rain Cap 
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5  Vertical direct venting (continued)

Vertical termination – optional concentric vent 

 

Figure 5-6 Concentric Vent Roof Installation

Ensure termination height is above the 
roof surface or anticipated snow level  
(12 inches in U.S.A. or 18 inches in 
Canada) as shown in FIG. 5-4, page 32.

If assembly is too short to meet 
height requirement, the two (2) pipes 
supplied in the kit may be replaced 
by using the same diameter, field 
supplied SDR-26 PVC (D2241) pipe 
for 100269005/100140485 and standard 
schedule 40 PVC for 100140484.  Do 
not extend dimension D* more than 
60 inches (see FIG.’s 4-9 and 4-10, page 
28).

 CAUTION DO NOT use field-supplied couplings 
to extend pipes.  Airflow restriction will 
occur.

6. Install the rain cap and the small diameter pipe assembly 
into the roof penetration assembly.  Ensure the small 
diameter pipe is cemented and bottomed in the Y 
concentric fitting for #100269005 and #100140485 
installations and fastened tightly into the rubber adapter 
for #100140484 installations.

7. Cement the appliance combustion air and vent pipes to 
the concentric vent termination assembly.  See FIG. 5-6 
for proper pipe attachment.

8. Operate the appliance through one (1) heat cycle to ensure 
combustion air and vent pipes are properly connected to 
the concentric vent termination connections.

Multi-venting vertical terminations

When two (2) or more direct vent appliances are vented 
near each other, each appliance must be individually vented 
(see FIG. 5-7).  NEVER common vent or breach vent this 
appliance.  When two (2) or more direct vent appliances 
are vented near each other, two (2) vent terminations may 
be installed as shown in FIG. 5-7.  It is important that vent 
terminations be made as shown to avoid recirculation of flue 
gases.  

12”
MINIMUM

12” (18” FOR CANADA)
MINIMUM CLEARANCE

ABOVE HIGHEST
ANTICIPATED SNOW
LEVEL. MAXIMUM OF

24” ABOVE ROOF.

COMBUSTION
AIR (TYPICAL)

Figure 5-7 Concentric Vent and Combustion Air Vertical 
Termination 

Do not operate the appliance with 
the rain cap removed or recirculation 
of combustion products may occur.  
Water may also collect inside the larger 
combustion air pipe and flow to the 
burner enclosure.  Failure to follow this 
warning could result in product damage 
or improper operation, personal injury, 
or death.

4. Install the Y concentric fitting pipe assembly up through 
the structure’s hole and field supplied roof boot/flashing.

Do not allow insulation or other materials 
to accumulate inside the pipe assembly 
when installing through the hole.

5. Secure the assembly to the roof structure as shown 
below in FIG. 5-6 using field supplied metal strapping or 
equivalent support material.

� WARNING

 NOTICE

 NOTICE

 NOTICE

Note:  100269005 shown for illustration purposes.
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5  Vertical direct venting
Alternate vertical concentric venting
This appliance may be installed with a concentric vent 
arrangement where the vent pipe is routed through an 
existing unused venting system; or by using the existing 
unused venting system as a chase for vent and combustion 
air routing.

Concentric Venting Arrangement

The venting is to be vertical through the roof.  The annular 
space between the O.D. of the vent pipe and the I.D. of the 
existing unused venting system is utilized for the combustion 
air source.

The minimum size of the existing vent system required to 
achieve enough annular space for combustion air can be 
found in Table 5A below.

The upper and lower termination as well as any other unsealed 
joints in the existing vent system must be sealed to ensure that 
all combustion air is drawn from under the vent cap as shown 
in FIG.’s 5-8 and 5-9.

Approved venting materials must be used as specified in 
Table 3D on page 20.

Follow all vent / air termination and clearance requirements  
per this section to the appropriate example.  Installation must 
comply with local requirements and with the National Fuel 
Gas Code.

The maximum allowable equivalent vent and air intake 
lengths for this venting arrangement are to be determined 
from the General Venting Section.

If an existing unused venting system is converted for use 
with this method of concentric venting, the installer must 
ensure that the existing venting system is clean and free from 
particulate contamination that will harm this appliance and 
cause increased nuisance calls or maintenance.  See Table 1B 
on page 10 for a list of corrosive contaminants and sources.

Two example scenarios of a concentric venting arrangement 
are shown for illustrative purposes in FIG.’s 5-8 and 5-9.

Vent / Air 
Inlet Size

Minimum Existing 
Vent / Chase Size

2" 4"
3" 5"
4" 7"

Table 5A Alternate Vertical Concentric Vent / Chase Sizes

Figure 5-8  Concentric Vent Example 1

DIR #2000543108 00

COMBUSTION AIR

FLUE EXHAUST

SEAL

12”
MIN.

AIR INLET
W/SCREEN

EXISTING

SEALED CAP
SEAL

FLUE OUTLET

*For concept illustration only.  Individual installations
may vary due to job site specific equipment.

Figure 5-9  Concentric Vent Example 2

DIR #2000543110 00

FLUE EXHAUST
SEAL

COMBUSTION AIR

AIR INLET
W/SCREEN

SEAL
EXISTING

SEAL

FLUE OUTLET

SEALED CAP

*For concept illustration only.  Individual installations
may vary due to job site specific equipment.
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35

Existing vent as a chase

Follow all existing termination and clearance requirements 
and allowable pipe lengths.  Use only approved venting 
materials listed in the General Venting Section of this manual.

Figure 5-10  Existing Vent as a Chase

DIR #2000543111 00

AIR INLET
FLUE EXHAUST

SEAL

EXISTING

SEAL

CAP

FLUE OUTLET

*For concept illustration only.  Individual installations
may vary due to job site specific equipment.

5  Vertical direct venting (continued)
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6  Hydronic piping
System water piping methods
The Knight Wall Hung Fire Tube is designed to function 
in a closed loop pressurized system not less than 12 psi.   
(Non-metallic system piping must have an oxygen barrier to 
be considered a closed loop).  A temperature and pressure 
gauge is included to monitor system pressure and outlet 
temperature and should be located on the boiler outlet.

It is important to note that the boiler has a minimal 
amount of pressure drop and must be figured in when 
sizing the circulators.  Each boiler installation must have 
an air elimination device, which will remove air from 
the system.  Install the boiler so the gas ignition system 
components are protected from water (dripping, spraying, 
etc.) during appliance operation for basic service of circulator 
replacement, valves, and others.  

Observe a minimum of 1/4 inch (6 mm) clearance around all                
un-insulated hot water pipes when openings around the 
pipes are not protected by non-combustible materials.  

Low water cutoff device
On a boiler installed above radiation level, some states and 
local codes require a low water cutoff device at the time of 
installation.  

Chilled water system
If the boiler supplies hot water to heating coils in air handler 
units, flow control valves or other devices must be installed to 
prevent gravity circulation of heater water in the coils during 
the cooling cycle.  A chilled water medium must be piped in 
parallel with the heater.  

Freeze protection
Freeze protection for new or existing systems must use 
glycol that is specially formulated for this purpose.  This 
includes inhibitors, which prevent the glycol from attacking 
the metallic system components.  Make certain to check that 
the system fluid is correct for the glycol concentration and 
inhibitor level.  The system should be tested at least once 
a year and as recommended by the producer of the glycol 
solution.  Allowance should be made for the expansion of the 
glycol solution in the system piping.  

The WH56 - 286 models are equipped with optional water 
connections from the top or bottom.  These models ship from 
the factory configured for bottom connections.  A relief valve 
and fittings are provided in the install kit shipped with the boiler 
and are to be field installed on the top outlet connection (see FIG. 
6-1 on page 37).  If bottom connections are not used, reinstall 
the factory provided cap on the outlet piping connection and a 
field provided drain on the inlet piping connection as shown in  
FIG. 6-2 on page 37.  
Note:  The threaded NPT connections MUST be used for initial 
connection.  DO NOT attempt to change the boiler internal 
piping.

1. Connect the system return marked “Inlet”.  
2. Connect the system supply marked “Outlet”.
3. Install purge and balance valve or shutoff valve and drain 

on system return to purge air out of each zone.
4. Install a backflow preventer on the cold feed make-up water 

line.
5. Install a pressure reducing valve on the cold feed make-

up water line, (15 psi nominal).  Check temperature and 
pressure gauge (shipped separately), which should read a 
minimum pressure of 12 psi.

6. Install a circulator as shown on the piping diagrams in this 
section.  Make sure the circulator is properly sized for the 
system and friction loss.

7. Install an expansion tank on the system supply.  Consult 
the tank manufacturer’s instruction for specific information 
relating to tank installation.  Size the expansion tank for the 
required system volume and capacity.

8. Install an air elimination device on the system supply.
9. Install a drain valve at the lowest point of the system.    

Note:  The boiler cannot be drained completely of water 
without purging the unit with an air pressure of 15 psi.

10. This appliance is supplied with a relief valve sized in 
accordance with ASME Boiler and Pressure Vessel Code, 
Section IV (“Heating Boilers”).  Pipe the discharge of the 
safety relief valve to prevent injury in the event of pressure 
relief.  Pipe the discharge to a drain.  Provide piping that is 
the same size as the safety relief valve outlet.  Never block 
the outlet of the safety relief valve.

11. Install a field supplied strainer to prevent damage to the 
heat exchanger caused by debris entering from the system 
piping.  When installing in a pre-existing system, a strainer/
filter capable of removing debris left in the system is 
recommended.

*See the piping illustrations included in this section, FIG.’s 6-5 
thru 6-15 for suggested guidelines in piping the Knight Wall 
Hung Fire Tube boiler with either zone valves or circulator 
pumps.

Use only inhibited propylene glycol 
solutions, which are specifically formulated 
for hydronic systems.  Ethylene glycol is 
toxic and can attack gaskets and seals used 
in hydronic systems.

� WARNING

General piping information

 IMPORTANT All boiler piping must contain an 
oxygen barrier.  This will help prevent 
any excess oxygen from entering the 
system.

Basic steps are listed in this section along with illustrations on 
the following pages (FIG.’s 6-5 thru 6-15), which will guide 
you through the installation of the Knight Wall Hung Fire 
Tube boiler.

Use two (2) wrenches when tightening 
water piping at the boiler.  Using one of 
the wrenches to prevent the boiler interior 
piping from turning.  Failure to support the 
boiler piping connections to prevent them 
from turning could cause damage to boiler 
components. 

� WARNING

The relief valve, tee and any necessary 
fittings are shipped in the install kit with the 
boiler and are to be field installed (FIG. 6-1).
On the WH400 model the relief valve is 
installed at the factory on the left side of the 
boiler.

 NOTICE
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6  Hydronic piping (continued)

Relief valve, automatic air vent, and 
temperature and pressure gauge installation 
(Models WH56 - 286)
Basic steps are listed below to guide you through the installation 
of the relief valve, automatic air vent, and the temperature and 
pressure (T & P) gauge provided with the unit (reference FIG.'s 
6-1 and 6-2).
1. Install the tee with the 3/4" fitting positioned 
 horizontally towards the left side of the boiler.
2. Install the 3/4" elbow into the tee installed in Step 1, 
 with the fitting positioned vertically and on the top.
3. Install the relief valve into the 3/4" fitting of the elbow 
 installed in Step 2.
4. Using field provided fittings, install a tee with a 3/8" 
 fitting positioned horizontally towards the front 
 of the boiler.  For installations with top water connections, 
 locate the tee directly above the relief valve tee installed 
 in Step 1.  If top connections are not used, connect the 
 tee directly to the bottom outlet piping.
5. Install the temperature and pressure (T & P) gauge 
 provided with the unit into the front of the fitting of the 
 tee installed in Step 4.
6. If top connections are not used, install a 1/4" bushing and 
 the automatic air vent into the relief valve tee installed in 
 Step 1.

DIR #2000543956 00

REINSTALL FACTORY
PROVIDED CAP
ON OUTLET

CLOSE NIPPLE
(FIELD PROVIDED)

RELIEF VALVE

TEE with 3/4” 
FITTING

3/4” ELBOW

TEE
(FIELD PROVIDED)

3/8” BUSHING
(FIELD PROVIDED)

T & P GAUGE

REMOVE FACTORY
PROVIDED CAP

INSTALL FIELD 
PROVIDED DRAIN or
CAP ON INLET

Figure 6-1 Top Connections Installation

DIR #2000543955 00

T & P GAUGE

3/8” BUSHING
(FIELD PROVIDED)

TEE
(FIELD PROVIDED)

AUTO AIR VENT

BUSHING

TEE with 3/4” 
FITTING

RELIEF VALVE

3/4” ELBOW

Figure 6-2 Bottom Connections Installation

Near boiler piping components

1. Boiler system piping:
 Boiler system piping MUST be sized per the pipe 
 requirements listed in Table 6B.  Reducing the pipe size 
 can restrict the flow rate through the boiler, causing 
 inadvertent high limit shutdowns and poor system 
 performance.   

2. Boiler circulating pump:
 A Grundfos UPS15-58FC pump for Models 56 - 156 
 and a Grundfos UPS26-99FC for Models 200 - 400 will be 
 provided by the factory as the boiler circulation 
 pump.  Knight Wall Hung Fire Tube boilers 
 are capable of controlling a variable speed boiler 
 circulator.  Variable speed circulators MUST be sized 
 to meet the specified minimum flow requirements listed 
 in Table 6B on page 40 at full speed.

3. Domestic hot water circulating pump:
 Field supplied.  The pump MUST be sized to meet 
 the specified minimum flow requirements listed in   
 Table 6B.  Consult the indirect water heater operating 
 guide to determine flow characteristics for the selected 
 product used.

4. Boiler isolation valves:
 Field supplied.  Full port ball valves are required.  
 Failure to use full port ball valves could result in a 
 restricted flow rate through the boiler.

 CAUTION
The Knight Wall Hung Fire Tube boiler is 
capable of servicing multiple temperature 
loop systems.  It is the responsibility of the 
installer to protect the loops with lower 
temperature requirements from higher 
temperatures that may be required by other 
loops.

*Please note that these illustrations are 
meant to show system piping concept only, 
the installer is responsible for all equipment 
and detailing required by local codes.

 NOTICE
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6  Hydronic piping
5. Check valves:
 Field supplied.  Check valves are recommended for 
 installation as shown in FIG.’s 6-5 thru 6-14.  Failure to 
 install check valves could result in a reverse flow 
 condition during pump(s) off cycle.

6. Domestic indirect hot water isolation valves:
 Field supplied.  Full port ball valves are required.  Failure 
 to use full port ball valves could result in a restricted flow 
 rate through the boiler.

7. Anti-scald mixing valve:
 Field supplied.  An anti-scald mixing valve is 
 recommended when storing domestic hot water above 
 115°F.

8. Unions:
 Field supplied.  Recommended for unit serviceability.

9. Temperature and pressure gauge:
 Factory supplied.  The temperature and pressure gauge 
 is shipped loose.  It is the responsibility of the contractor 
 to install the temperature and pressure gauge on the 
 boiler water outlet.

10. Pressure relief valve:
 Factory supplied.  The pressure relief valve is sized to 
 ASME specifications.

11. Boiler purge valve:
 Factory supplied.  The boiler purge valve is used to 
 remove entrapped air from the heat exchanger during 
 start-up.

12. System temperature sensor:
 Lochinvar supplies a system temperature sensor.  
 The sensor is to be installed in the heating loop 
 downstream from the boiler hot water piping and 
 heating loop junction.  Typically the sensor will be 
 located far enough downstream to sense system diluted 
 water temperature. 

13. Indirect water heaters:
 The Knight Wall Hung Fire Tube 
 boiler may be piped to an indirect 
 water heater to heat domestic hot water with the space heat 
 transfer medium.  As depicted on pages 41 through 49 
 there are two options when utilizing an indirect water 
 heater.
 A. The space heating piping will branch off to flow the 
  space heat transfer medium through a single wall 
  heat exchanger coil inside the indirect water heater.  
 B. The indirect water heater is connected to the system 
  supply piping.  A pump controlled by the Knight 
  Fire Tube boiler’s control  will regulate the flow of 
  water through the indirect water heater.  The indirect 
  water heater’s temperature will be regulated by the 
  Knight Wall Hung Fire Tube boiler’s control.

 The Knight Wall Hung Fire Tube boiler is pre-configured 
 to control the operation of the DHW pump with 
 Domestic Hot Water Prioritization programming. The 
 DHW programming is designed to control and balance the 
 space heating demand by switching between DHW and 
 space heating.
 Lochinvar offers the Squire which is a series of indirect 
 water heaters. The Squire features a stainless steel vessel 
 with a single wall stainless steel heat exchanger.

� WARNING The National Standard Plumbing Code, the 
National Plumbing Code of Canada and the 
Uniform Plumbing Code limit the pressure 
of the heat transfer fluid to less than the 
minimum working pressure of the potable 
water system up to 30 psi maximum.  Also, 
the heat transfer fluid must be water or 
other non-toxic fluid having a toxicity of 
Class 1, as listed in Clinical Toxicology of 
Commercial Products, 5th Edition.

14. Water Meter:
 Field supplied.  A water meter to monitor makeup water is 
 recommended.  Makeup water volume should not exceed 
 5% of total system per year.

15. Y-Strainer:
 Field supplied.  Install a Y-strainer or equivalent multi-
 purpose strainer just before the boiler pump at the inlet of 
 the heat exchanger.  This item is used to remove system 
 debris from older hydronic systems and to protect newer 
 systems.

 CAUTION
It is up to the installer to ensure the 
minimum system flow is not less than the 
minimum boiler flow at any time.

Circulator sizing

The Knight Wall Hung Fire Tube boiler heat exchanger does 
have a pressure drop, which must be considered in your system 
design.  Refer to the graph in FIG. 6-2 for pressure drop through 
the Knight Wall Hung Fire Tube boiler heat exchanger.
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Figure 6-3 Pressure Drop vs. Flow 

Table 6A - Boiler Flow Requirements
Temperature Rise and Head Loss Based on Boiler Output in Btu/hr

Model Minimum 
Pipe Ø

Factory 
Provided 
Circulator

20°F 25°F 35°F Maximum 
Flow

Minimum Flow

High Fire Low Fire
56 1" UPS 15-58 FC 3.0 gpm 0.1 ft/hd 4.2 gpm 0.2 ft/hd 5.2 gpm 0.3 ft/hd 17.0 gpm 3.1 ft/hd 2.1 gpm 1.0 gpm
86 1" UPS 15-58 FC 4.6 gpm 0.3 ft/hd 6.5 gpm 0.6 ft/hd 8.1 gpm 1.0 ft/hd 17.0 gpm 4.3 ft/hd 3.2 gpm 1.0 gpm

111 1" UPS 15-58 FC 6.0 gpm 0.5 ft/hd 8.4 gpm 1.1 ft/hd 10.5 gpm 1.7 ft/hd 17.0 gpm 4.4 ft/hd 4.2 gpm 1.0 gpm
156 1" UPS 15-58 FC 8.4 gpm 1.5 ft/hd 11.8 gpm 2.9 ft/hd 14.7 gpm 4.5 ft/hd 17.0 gpm 6.0 ft/hd 5.9 gpm 1.0 gpm
200 1-1/4" UPS 26-99 FC 10.9 gpm 0.4 ft/hd 15.2 gpm 0.7 ft/hd 19.0 gpm 1.1 ft/hd 27.0 gpm 2.3 ft/hd 7.6 gpm 1.5 gpm
286 1-1/4" UPS 26-99 FC 15.5 gpm 0.8 ft/hd 21.7 gpm 1.6 ft/hd 27.0 gpm 2.4 ft/hd 27.0 gpm 2.4 ft/hd 10.8 gpm 1.5 gpm
400 1-1/2" UPS 26-99 FC 21.7 gpm 0.5 ft/hd 30.4 gpm 0.9 ft/hd 38.0 gpm 1.4 ft/hd 38.0 gpm 1.4 ft/hd 15.2 gpm 4.5 gpm

Reference Table 6B for pump speed selection.

6  Hydronic piping (continued)

Pump sizing and flow requirements are based on 20 feet of piping, 4 - 90° elbows, and 2 - fully ported ball 
valves.
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6  Hydronic piping

Variable speed pump setup
Before operation, ensure the following:
- Pump is set for an input signal of 0 - 10Vdc by the dip 
 switches on the pump control
- Pump is set for external signal control (if applicable)
- Pump is set for linear output (if applicable)
- If pump does not come equipped with a 0 - 10 Vdc input 
 option, an optional module will be required from the 
 vendor

SMART SYSTEM / Multi-temperature loop 
control option

The Knight Wall Hung Fire Tube boiler is capable of producing 
up to three (3) set point temperatures to meet different space 
heating demands.  When using more than one temperature 
demand it is necessary to protect the lower temperature 
loop from overheating.  To help aid with this protection, 
Lochinvar offers the Multi-Temperature Loop Control Board 
Kit (#100167843).

Model Speed TACO Bell & Gossett Armstrong

UPS 15-58 FC

High 005F, 007F, 008F, 0010F-1FC,OOR-MSF1-IFC,0015 NRF-22,LR-20WR Astro 0, Astro 30-(3), Astro 50-3, Astro 
230CI, Compass

Medium 005F-(IFC),007F-(IFC),008F-(IFC),0010F-IFC,00R-
IFC,00R-MSF1-IFC NRF9F/LW,NRF-25-SP-1 & 2 Astro 25, Astro 30-3

Low 005F-(IFC),006-(IFC),00R-MSF1-IFC -- Astro 20

UPS 26-99 FC

High 0013(B)-IFC NRF-36 SP-2,NRF-45 SP-2, H-41(B) E7(B), Astro 50(B)-(3)

Medium 0011(B)-(IFC),0014(B)-(IFC) Series 100, PL-30, PR, NRF-36 SP-1, 
NRF-45 Sp-1 Astro 50(B), H41

Low -- LR-15BWR Astro 30(B)

UPS 26-150 F

High 1400-45(B), 1400-50(B),2400-45 PL-55(B) E15(B)

Medium 0011(B, SF), 0013(B, SF), 1400-20(B), 1400-30(B), 
1400-40(B), 2400-30 PL-36(B) E8(B), E9(B), E11(B), E13(B)

Low 2400-20, 2400-40 NRF(NBF)-36 Sp-2 & 3 E7(B), E10(B)

Table 6B Pump Speed Selection Chart

WATER OUTLET
(SYSTEM SUPPLY)

WATER INLET
(SYSTEM RETURN)

DIR #2000527364 00

Figure 6-4 Supply Return Locations
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6  Hydronic piping (continued)

DIR #2000543518 00DIR #20005
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Figure 6-5 Single Boiler - Single Temperature with Zone Valves - DHW Priority

Please note that these illustrations are meant to show system piping concept only, the installer is 
responsible for all equipment and detailing required by local codes. NOTICE
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6  Hydronic piping

DIR #2000543519 00

ZONE 1

INDIRECT
DHW TANK

DOMESTIC
HOT WATER
CIRCULATOR

BACKFLOW
PREVENTER

PRESSURE
REDUCING VALVE

PRESSURE
GAUGE

ANTI-SCALD
MIXING VALVE

COLD
WATER

IN

AIR SEPARATOR

EXPANSION 
TANK

BALL VALVE
(TYPICAL)

DRAIN POINT
(TYPICAL)

MAKE UP WATER

HOT 
WATER

OUT

ZONE CIRCULATORS
(TYPICAL)

FLOW CHECK
VALVE
(TYPICAL)

BOILER
CIRCULATOR

SYSTEM SUPPLY 
SENSOR

Y-STRAINER
(TYPICAL)

MAY SUBSTITUTE LOW LOSS HEADER

NOT TO EXCEED 4 PIPE DIA OR MAX. OF 12" APART

VALVE

ZONE 2 ZONE 3 ZONE 4

TEMPERATURE /
PRESSURE

GAUGEUNION
(TYPICAL)

PRESSURE
RELIEF VALVE

DRAIN

UP WAW

WATER
 METER

Figure 6-6 Single Boiler - Single Temperature Zoned with Circulators - DHW Priority

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE
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6  Hydronic piping (continued)

DIR #2000543508 00
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Figure 6-7 Multiple Boilers - Single Temperature Zoned with Circulators - DHW Priority

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE

Required pipe diameter is based on maximum flow (17 gpm for Models 56 - 156, 27 gpm for Models 200 - 286 
and 38 gpm for Model 400) through all units in Cascade.  It is the responsibility of the installer to maintain 
flow rates based on system piping requirements.

 NOTICE

Model
Recommended Water Pipe Diameter - Cascade

1
Unit

2
Units

3
Units

4
Units

5
Units

6
Units

7
Units

8
Units

56 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''
86 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''

111 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''
156 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''
200 1 1/4" 1 1/2'' 2'' 2 1/2'' 2 1/2'' 3'' 3'' 3 1/2''
286 1 1/4" 1 1/2'' 2'' 2 1/2'' 2 1/2'' 3'' 3'' 3 1/2''
400 1 1/2" 2'' 2 1/2'' 3'' 3'' 3 1/2'' 4'' 4''

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



44

        Installation & Operation Manual

6  Hydronic piping

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE

DIR #2000543515 00

BOILER

INDIRECT
DHW TANK

DOMESTIC
HOT WATER

CIRCULATOR
ANTI-SCALD
MIXING VALVE

COLD 
WATER
IN

TEMPERATURE /
PRESSURE

GAUGE

AIR SEPARATOR

BALL VALVE
(TYPICAL)

UNION
(TYPICAL)

DRAIN POINT
(TYPICAL)

MAKE
UP

WATER

HOT
WATER

OUT

BOILER
CIRCULATOR

BACKFLOW
PREVENTER

PRESSURE
REDUCING VALVE

PRESSURE
GAUGE

EXPANSION 
TANK

MIXING VALVES
(TYPICAL)

FLOW CHECK
VALVE

SYSTEM 
SUPPLY 
SENSOR

DRAIN

Y-STRAINER
(TYPICAL)

MAY SUBSTITUTE
LOW LOSS HEADER

TEMPERATURE
LOOP #1

TEMPERATURE
LOOP #2

TEMPERATURE
LOOP #3

NOT TO EXCEED 4  PIPE DIA 
OR MAX. OF 12" APART

PRESSURE
RELIEF
VALVE

SHIELDED CABLE TO
BOILER CONTROL

120VAC TO PUMPS
24V SIGNAL TO

MIXING VALVES

WIRES TO
LOOP SENSORS

MULTI-TEMP
LOOP CONTROL

WATER
 METER

Figure 6-8 Single Boiler - Multiple Temperatures - DHW Priority

 CAUTION Mixing valves are required for the protection of low temperature loops.
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Figure 6-9 Multiple Boilers - Multiple Temperatures - DHW Piped as a Zone

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE

6  Hydronic piping (continued)

 CAUTION Mixing valves are required for the protection of low temperature loops.

Required pipe diameter is based on maximum flow (17 gpm for Models 56 - 156, 27 gpm for Models 200 - 286 
and 38 gpm for Model 400) through all units in Cascade.  It is the responsibility of the installer to maintain 
flow rates based on system piping requirements.

 NOTICE

Model
Recommended Water Pipe Diameter - Cascade

1
Unit

2
Units

3
Units

4
Units

5
Units

6
Units

7
Units

8
Units

56 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''
86 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''

111 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''
156 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''
200 1 1/4" 1 1/2'' 2'' 2 1/2'' 2 1/2'' 3'' 3'' 3 1/2''
286 1 1/4" 1 1/2'' 2'' 2 1/2'' 2 1/2'' 3'' 3'' 3 1/2''
400 1 1/2" 2'' 2 1/2'' 3'' 3'' 3 1/2'' 4'' 4''

Please note that the installer is responsible for ensuring DHW prioritization when piped as a zone. NOTICE
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6  Hydronic piping (continued)
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Figure 6-11 Multiple Boilers - Single Temperature Zoned with Valves

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE

Required pipe diameter is based on maximum flow (17 gpm for Models 56 - 156, 27 gpm for Models 200 - 286 
and 38 gpm on Model 400) through all units in Cascade.  It is the responsibility of the installer to maintain 
flow rates based on system piping requirements.

 NOTICE

Model
Recommended Water Pipe Diameter - Cascade

1
Unit

2
Units

3
Units

4
Units

5
Units

6
Units

7
Units

8
Units

56 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''
86 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''

111 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''
156 1" 1 1/4'' 1 1/2'' 1 1/2'' 2'' 2'' 2 1/2'' 2 1/2''
200 1 1/4" 1 1/2'' 2'' 2 1/2'' 2 1/2'' 3'' 3'' 3 1/2''
286 1 1/4" 1 1/2'' 2'' 2 1/2'' 2 1/2'' 3'' 3'' 3 1/2''
400 1 1/2" 2'' 2 1/2'' 3'' 3'' 3 1/2'' 4'' 4''
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6  Hydronic piping (continued)

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE
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Figure 6-13 Single Boiler - Full Flow - Single Temperature - Zoned with Zone Valves - DHW Priority

It is the responsibility of the installer to ensure that the minimum flow requirements of the boiler are met at 
all times during boiler operation.  If the minimum flow requirements cannot be met at any time the boil must 
be hydraulically separated from the system.

 NOTICE
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6  Hydronic piping
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Figure 6-14 Single Boiler - Full Flow - Single Temperature Zoned with Valves - DHW Piped as a Zone

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE

It is the responsibility of the installer to ensure that the minimum flow requirements of the boiler are met at 
all times during boiler operation.  If the minimum flow requirements cannot be met at any time the boiler 
must be hydraulically separated from the system.

 NOTICE

Please note that the installer is responsible for ensuring DHW prioritization when piped as a zone. NOTICE

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



49

        Installation & Operation Manual

6  Hydronic piping (continued)
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Figure 6-15 Single Boiler - Full Flow - Single Temperature Zoned with Circulators - DHW Piped as a Zone
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7  Gas connections
Connecting gas supply piping
1. Reference FIG.'s 7-1 and 7-2 to pipe gas to the boiler.
 a. Install a field supplied sediment trap / drip leg 

  upstream of the boiler gas controls.
 b. Install a ground joint union for servicing, when 

  required.  
 c. Install a manual shutoff valve in the gas 

  supply  piping outside the boiler jacket when 
  required by local codes or utility requirements.

 d. In Canada – When using manual main shutoff 
  valves, it must be identified by the installer.

DIR #2000543315 00

GAS SUPPLY

DRIP
LEG

MANUAL
SHUTOFF
VALVE

UNION

Figure 7-1 Union Connection and Gas Supply Piping

Do not check for gas leaks with an open 
flame – use the bubble test.  Failure to 
use the bubble test or check for gas leaks 
can cause severe personal injury, death, or 
substantial property damage.

3. Purge all air from the gas supply piping.

4. Before placing the boiler in operation, check the boiler 
and its gas connection for leaks.

 a. The appliance must be disconnected from the gas 
  supply piping system during any pressure testing of 
  that system at a test pressure in excess of 1/2 PSIG 
  (3.5 kPa).

 b. The appliance must be isolated from the gas supply 
  piping system by closing a manual shutoff valve 
  during any pressure testing of the gas supply piping 
  system at test pressures equal to or less than 1/2 PSIG 
  (3.5 kPa).

 c. The appliance and its gas connection must be leak 
  tested before placing it in operation.

� WARNING

5. Use pipe sealing compound compatible with propane 
gases.  Apply sparingly only to male threads of the pipe 
joints so that pipe dope does not block gas flow.

Failure to apply pipe sealing compound as 
detailed in this manual can result in severe 
personal injury, death, or substantial 
property damage.
Knight Wall Hung Fire Tube boilers 
are typically shipped ready to fire on 
natural gas.  Check boiler rating plate to 
determine which fuel the boiler is set for.  
If set to natural gas, it may be converted 
to LP by installing an LP venturi and any 
additional components provided in the LP 
conversion kit (Models WH56 - WH286 
only) or by installing a propane orifice 
(Model WH400 only) (see pages 12 and 
13).  In order to operate on LP gas, these 
components MUST BE installed.  Failure 
to comply could result in severe personal 
injury, death, or substantial property 
damage.

� WARNING

� WARNING

2. Support piping with hangers, not by the boiler or its 
accessories.

The gas valve and blower will not support 
the weight of the piping.  Do not attempt 
to support the weight of the piping with 
the boiler or its accessories.  Failure to 
comply could result in severe personal 
injury, death, or substantial property 
damage.

� WARNING
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7  Gas connections (continued)

Use two wrenches when tightening gas 
piping at boiler (FIG. 7-2), using one 
wrench to prevent the boiler gas line 
connection from turning.  Failure to 
support the boiler gas connection pipe to 
prevent it from turning could damage gas 
line components.

DIR #2000543316 00
USE BACKUP WRENCH
TO PREVENT PIPE FROM
ROTATING

Figure 7-2 Inlet Pipe with Backup Wrench

Natural gas:
Pipe sizing for natural gas

1. Refer to Table 7A for pipe length and diameter.  Based on 
rated boiler input (divide by 1,000 to obtain cubic feet per 
hour).

 a. Table 7A is only for natural gas with specific gravity 
  0.60 inches, with a pressure drop through the gas 
  piping of 0.3 inches w.c.

 b. For additional gas pipe sizing information, refer to 
  ANSI Z223.1 (or B149.1 for Canadian installations).

Natural gas supply pressure requirements

1. Pressure required at the gas valve inlet pressure port:
 • Maximum 14 inches w.c. with no flow (lockup) or 

  with boiler on.
 • Minimum 4 inches w.c. with gas flowing (verify during 

  boiler startup).

2. Install 100% lockup gas pressure regulator in supply line if 
inlet pressure can exceed 14 inches w.c. at any time.  Adjust 
lockup regulator for 14 inches w.c. maximum.

Pipe sizing for propane gas
1. Contact gas supplier to size pipes, tanks, and 100% lockup 

gas pressure regulator.

Propane Supply Pressure Requirements

1. Adjust propane supply regulator provided by the gas 
supplier for 14 inches w.c. maximum pressure.

2. Pressure required at gas valve inlet pressure port:
 • Maximum 14 inches w.c. with no flow (lockup) or with 

   boiler on.
 • Minimum 8 inches w.c. with gas flowing (verify during 

   boiler startup).

Maximum inlet gas pressure must not 
exceed the value specified.  Minimum 
value listed is for the purposes of input 
adjustment.

� WARNING

� WARNING

 NOTICE

� WARNING Ensure that the high gas pressure regulator 
is at least 6 - 10 feet upstream of the 
appliance.

Knight Wall Hung Fire Tube boilers 
are typically shipped ready to fire on 
natural gas.  Check boiler rating plate to 
determine which fuel the boiler is set for.  
If set to natural gas, it may be converted 
to LP by installing an LP venturi and any 
additional components provided in the LP 
conversion kit (Models WH56 - WH286 
only) or by installing a propane orifice 
(Model WH400 only) (see pages 12 and 
13).  In order to operate on LP gas, these 
components MUST BE installed.  Failure 
to comply could result in severe personal 
injury, death, or substantial property 
damage.

Propane Gas:
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7  Gas connections

Knight Wall Hung Fire Tube boilers are typically shipped ready to fire on natural gas.  Check boiler rating 
plate to determine which fuel the boiler is set for.  If set to natural gas, it may be converted to LP by installing 
an LP venturi and any additional components provided in the LP conversion kit (Models WH56 - WH286 
only) or by installing a propane orifice (Model WH400 only) (see pages 12 and 13).  In order to operate on 
LP gas, these components MUST BE installed.  Failure to comply could result in severe personal injury, death, 
or substantial property damage.

Table 7A Natural Gas Pipe Size Chart

The gas piping must be sized for the proper flow and length 
of pipe, to avoid excessive pressure drop.  Both the gas meter 
and the gas regulator must be properly sized for the total gas 
load.  

If you experience a pressure drop greater than 1 inch w.c., 
the meter, regulator, or gas line is undersized or in need of 
service.  Perform the steps below when checking inlet gas 
supply:

1. Turn the main power switch to the “OFF” position.

2. Shut off gas supply at the manual gas valve in the gas 
 piping to the appliance.  

� WARNING

3. Loosen the set screw one (1) full turn from inside the 
 pressure tap on top of the gas valve.  Place the tubing of 
 the manometer over the tap once the set screw is 
 loosened as shown in FIG. 7-3.

4. Slowly turn on the gas supply at the field installed 
 manual gas valve.

5. Turn the power switch to the “ON” position.

6. Locate the pinhole button above the RESET button on 
 the display board (FIG. 11-1 on page 75).  Insert a thin 
 wire (such as a paper clip) into the hole and press the 
 button once and hold for 5 seconds to place the boiler 
 into Service Mode.  In Service Mode the boiler will fire at 
 ignition speed and will then modulate up to full fire.

7. Observe the gas supply pressure as the burner fires at 
 100% of rated input.  Percent of burner input will be 
 displayed on the control panel.

8. Ensure inlet pressure is within specified range.  
 Minimum and maximum gas supply pressures are 
 specified in this section of the manual.

9. If gas supply pressure is within normal range and no 
 adjustments are needed, proceed on to Step 11.  

10. If the gas pressure is out of range, contact the gas utility, 
 gas supplier, qualified installer or service agency to 
 determine the necessary steps to provide proper gas 
 pressure to the control.

11. Place the boiler back into normal operation by pressing 
 STOP.

Check inlet gas supply

 NOTICE CSA or UL listed flexible gas connections 
are acceptable, but you must exercise 
caution to ensure that the line has adequate 
capacity to allow your boiler to fire at full 
rate.  Consult with local codes for proper 
installation or service procedures.
DO NOT adjust gas valve outlet pressure.  
The gas valve is factory-set for the correct 
outlet pressure.  This setting is suitable 
for natural gas and propane, requiring 
no field adjustment.  Attempting to 
alter the gas valve outlet pressure could 
result in damage to the valve, causing 
potential severe personal injury, death, or 
substantial property damage.

� WARNING

Capacity of Schedule 40 Metallic Pipe in Cubic Feet of Natural Gas Per Hour
(based on .60 specific gravity, 0.30" w.c. pressure drop)

Pipe
Size

(Inches)

Length of Pipe in Straight Feet

10 20 30 40 50 60 70 80 90 100 125 150 175 200

1/2 131 90 72 62 55 N/A N/A N/A N/A N/A N/A N/A N/A N/A
3/4 273 188 151 129 114 104 95 89 83 79 70 63 58 N/A
1 514 353 284 243 215 195 179 167 157 148 131 119 109 102

1 1/4 1,060 726 583 499 442 400 368 343 322 304 269 244 224 209
1 1/2 1,580 1,090 873 747 662 600 552 514 482 455 403 366 336 313

2 3,050 2,090 1,680 1,440 1,280 1,160 1,060 989 928 877 777 704 648 602
2 1/2 4,860 3,340 2,680 2,290 2,030 1,840 1,690 1,580 1,480 1,400 1,240 1,120 1,030 960

3 8,580 5,900 4,740 4,050 3,590 3,260 3,000 2,790 2,610 2,470 2,190 1,980 1,820 1,700
4 17,500 12,000 9,660 8,270 7,330 6,640 6,110 5,680 5,330 5,040 4,460 4,050 3,720 3,460
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7  Gas connections (continued)

� WARNING
When re-tightening the set screw, be sure 
to tighten securely to prevent gas leaks.

Do not check for gas leaks with an open 
flame -- use the bubble test.  Failure to 
use the bubble test or check for gas leaks 
can cause severe personal injury, death, or 
substantial property damage.

12. Turn the power switch to the “OFF” position.

13. Shut off the gas supply at the manual gas valve in the gas 
 piping to the appliance.  

14. Remove the manometer from the pressure tap on top of 
 the gas valve.  Re-tighten the set screw inside the pressure 
 tap. 

15. Turn on the gas supply at the manual gas valve.

16. Turn the power switch to the “ON” position.

17. Check burner performance by cycling the system while 
 you observe burner response.  The burner should ignite 
 promptly.  Flame pattern should be stable.  Turn system 
 off and allow burner to cool, then cycle burner again to 
 ensure proper ignition and flame characteristics.

Gas Pressure
The gas pressure must remain between 4 inches w.c. (natural), 
8 inches w.c. (LP) minimum and 14 inches w.c. (natural and 
LP) maximum during stand-by (static) mode and while in 
operating (dynamic) mode.  If an in-line regulator is used, 
it must be a minimum of 10 feet from the Knight Wall 
Hung Fire Tube boiler.  It is very important that the gas line 
is properly purged by the gas supplier or utility company.  
Failure to properly purge the lines or improper line sizing, 
will result in ignition failure.

The problem is especially noticeable in NEW LP installations 
and also in empty tank situations.  This can also occur when 
a utility company shuts off service to an area to provide 
maintenance to their lines.

Gas valve replacement
The gas valve MUST NOT be replaced with a conventional 
gas valve under any circumstances.  

Figure 7-3 Inlet Gas Supply Check - Models WH56 - 286

Failure to follow all precautions could 
result in fire, explosion, or death!� WARNING

DIR #2000544534 00

LOOSEN THE SET SCREW ONE (1) 
FULL TURN AND PLACE THE
MANOMETER TUBING OVER 
THE PRESSURE TAP

DETAIL A

Figure 7-4 Inlet Gas Supply Check - Model WH400

A

DETAIL A

DIR #2000507872   00

LOOSEN THE SET SCREW ONE (1) FULL TURN
AND PLACE THE MANOMETER TUBING OVER 
THE PRESSURE TAP
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8  Field wiring 
ELECTRICAL SHOCK HAZARD – For your 
safety, turn off electrical power supply before 
making any electrical connections to avoid 
possible electric shock hazard.  Failure to do 
so can cause severe personal injury or death.
Wiring must be N.E.C. Class 1.  
If original wiring as supplied with boiler 
must be replaced, use only type 105°C wire 
or equivalent.
Boiler must be electrically grounded as 
required by National Electrical Code ANSI/
NFPA 70 – latest edition.

Installation must comply with:
1. National Electrical Code and any other national, state, 

provincial, or local codes, or regulations.

2. In Canada, CSA C22.1 Canadian Electrical Code Part 1, 
and any local codes.

Line voltage connections
1. Connect 120 VAC power wiring to the line voltage 

terminal strip in the junction box, as shown in FIG. 8-1.

2. Provide and install a fused disconnect or service switch 
(15 amp recommended) as required by the code (see  
FIG. 8-1).

3. The boiler pump is shipped loose.  Wire the boiler 
pump as shown in FIG. 8-1.

4. When connecting a domestic hot water (DHW) pump, 
connect the wiring to the line voltage terminal strip as 
shown in FIG. 8-1.

5. To activate a system pump, wire as shown in FIG. 8-1.  
If the motor is larger than 1/8 hp or 1.8 amps, you must 
isolate with a relay. 

Figure 8-1 Line Voltage Field Wiring Connections

Label all wires prior to disconnection when 
servicing controls.  Wiring errors can cause 
improper and dangerous operation.

� WARNING

 NOTICE

� CAUTION

Low voltage connections 
1. Route all low voltage wires through the openings on the 

bottom,  as shown in FIG. 8-2.

2. Connect low voltage wiring to low voltage connection 
board as shown in FIG. 8-3 on page 58 of this manual 
and the boiler wiring diagram.

DIR #2000543313 00HIGH VOLTAGE
WIRING OPENINGS

HIGH VOLTAGE
JUNCTION BOX

LOW VOLTAGE
CONNECTION BOARD

LOW VOLTAGE
WIRING OPENINGS

Figure 8-2 Routing Field Wiring

This boiler is equipped with a feature that 
saves energy by reducing the boiler water 
temperature as the heating load decreases.  
This feature is equipped with an override, 
which is provided primarily to permit the use 
of an external energy management system 
that serves the same function.  This override 
MUST NOT be used unless at least one of the 
following conditions is true:  
1. An external energy management 
 system is installed that reduces the 
 boiler water temperature as the heating 
 load decreases.
2. This boiler is not used for any space 
 heating.
3. This boiler's input is 300,000 Btu/
 hr or greater or is part of a modular or 
 multiple boiler system having a total 
 input of 300,000 Btuh/hr or greater.
4. This boiler is equipped with a tankless 
 coil.

 NOTICE

54
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8  Field wiring (continued) 
Thermostat
1. Connect the room thermostats or end switches (isolated 

contact only) to Heat/Loop Demand 1, 2, or 3, as shown 
in FIG. 8-3.

2. Install the thermostat on the inside wall away from 
influences of drafts, hot or cold water pipes, lighting 
fixtures, television, sunlight, or fireplaces.

3. Thermostat anticipator (if applicable):
 a. If connected directly to boiler, set for 0.1 amps.
 b. If connected to relays or other devices, set to match 

  total electrical power requirements of connected 
  devices.  See device manufacturers’ specifications 
  and thermostat instructions for details.

Outdoor temperature sensor
In the absence of an external energy management system, an 
outdoor temperature sensor must be used for all models with 
inputs less than 300,000 Btu/hr.
1. Mount the sensor on an exterior wall, shielded from 

direct sunlight or flow of heat or cooling from other 
sources.

2. Route sensor wires through a knockout at the rear of the 
boiler (see FIG. 8-2).

3. Connect outdoor temperature sensor (FIG. 8-3) to the 
outdoor sensor terminals on the connection board to 
enable outdoor reset operation of the Knight Wall Hung 
Fire Tube boiler.  

Louver relay
If louvers need to operate when the boiler fires, they can be 
controlled by this output.  Connect these terminals to a 24 VAC 
relay coil, which is wired to operate the louvers (FIG. 8-3).

Louver proving switch
When the operation of the louvers needs to be verified before 
the boiler fires, remove the jumper wire from these terminals 
and connect them to the normally open contacts on its proving 
switch (FIG. 8-3).

High gas pressure switch
If a switch is provided to detect excessive gas pressure, remove 
the jumper wire from the terminals on the connection board, 
and then connect them to its normally closed contacts (FIG. 
8-3).

Low gas pressure switch
1. If a switch is provided to detect low gas pressure, remove 

the jumper wire from the terminals on the connection 
board and connect them to its normally open contacts (FIG. 
8-3).

2. If both a high and low gas pressure switch is used, connect 
their respective contacts in series, and connect them to the 
terminals on the connection board (FIG. 8-3).

Failure to use the correct sensor may result 
in the tank temperature being either above 
or below the set point.  

� WARNING

DHW thermostat
Connect storage indirect water heater (DHW) thermostat 
(FIG. 8-3) to the DHW thermostat terminals on the 
connection board.  If a tank sensor is connected (see DHW 
Tank Sensor below) the tank thermostat is ignored.

DHW tank sensor
1. By installing a tank sensor, the SMART SYSTEM control 

can perform the tank thermostat function.  The SMART 
SYSTEM control automatically detects the presence of 
this sensor and generates a DHW call for heat when 
the tank temperature drops 6°F (3°C) below the tank 
set point and finishes the call for heat when the tank 
temperature reaches the tank set point.

2. The tank sensor included with the Lochinvar Squire 
Indirect DHW tank (#100170544) is the only sensor 
suitable for use with the SMART SYSTEM control.  
Connect the sensor leads to the Tank Sensor terminals 
on the Low Voltage Connection Board (FIG. 8-3).  

Variable speed system pump
If a variable speed pump is used in the primary loop, and a   
0-10V signal is available from the pump speed control, this 
signal can be used by the SMART SYSTEM control to anticipate 
changes in the building heat load.  By connecting this 0 - 10V 
signal to the 0 - 10V SYS PUMP IN terminals, the boiler (or 
cascade) can modulate up and down as the primary flow 
increases and decreases.

Boiler pump speed output
This 0 - 10V output is available to control the speed of a variable 
speed boiler pump.  The SMART SYSTEM control will vary 
the speed of this pump in order to maintain a minimum T 
across the heat exchanger, as well as prevent high limit lockouts 
when the flow in the primary loop is extremely low. Note:  This 
feature is to be used with Primary Secondary Piping systems 
only.  A system supply sensor must be installed. Connect this 
output to the 0 - 10V input on the boiler pump speed control.

Rate output
This output provides a 0 - 10V signal that is proportional to the 
firing rate of the boiler.  This may be used by a BMS system to 
monitor the actual rate of the boiler.

ModBus/BACnet
When the optional ModBus or BACnet interface module is 
installed, the RS-485 cable is connected to these terminals.  Use 
shielded, 2-wire twisted pair cable.  If desired, the shield can 
be connected to ground by installing a jumper wire between 
terminals 1 and 3 on connector X5 on the optional ModBus/
BACnet interface module.

3. If the #100170544 is not compatible with the indirect 
tank, a tank thermostat can be used to control the 
boiler.  The tank thermostat should be installed per 
the manufacturers instructions and wired to the DHW 
Thermostat terminals on the Low Voltage Connection 
Board.
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8  Field wiring

System supply sensor
1. By installing the system supply sensor into the supply 

of the primary loop, the temperature of the primary 
supply can be controlled.  The SMART SYSTEM control 
automatically detects the presence of this sensor, and 
controls the boiler firing rate to maintain the system 
supply temperature to the set point (if the outlet sensor 
control is currently selected).  If it is desired to control the 
system return temperature, then program the SMART 
SYSTEM control to use the inlet sensor as the controlling 
sensor.  See the Knight Wall Hung Fire Tube Boiler 
Service Manual for instructions on how to use the inlet 
sensor as the controlling sensor.  When the inlet sensor 
is programmed as the controlling sensor, it is vital that 
the SYSTEM SUPPLY sensor be installed.  DO NOT 
INSTALL THE SYSTEM SUPPLY SENSOR INTO THE 
SYSTEM RETURN.

2. The #100170581 sensor provided with the boiler must be 
used for the system sensor.

3. Connect these terminals to the system supply sensor     
(FIG. 8-3).

Boiler management system
The United States Energy Policy and Conservation Act 
requires residential heating boilers with inputs less than 
300,000 Btu/hr be equipped with a control that automatically 
adjusts boiler water temperature in relation to heat demand.  
An external control may be connected to control the firing 
rate or the set point of the boiler provided that either an 
external energy management system is installed that reduces 
the boiler water temperature as the heating load decreases, 
the boiler is not used for any space heating, or the boiler is 
part of a modular or multiple boiler system having a total 
input of 300,000 Btu/hr or greater. 
1. An external control may be connected to control either 

the firing rate or the set point of the boiler.  If the external 
control uses a set of contacts to enable the boiler, connect 
the contacts to the Heat/Loop Demand 1 terminals.  
Otherwise, the SMART SYSTEM control will be enabled 
by the 0-10V signal.

2. Make sure the (-) terminal is connected to the (-) or 
common output terminal of the external control, and 
the   0 - 10 Vdc terminal is connected to the 0 - 10 Vdc 
terminal of the external control.  Make sure the (-) 
voltage is not below ground.

Runtime contacts
The SMART SYSTEM control closes a set of dry contacts 
whenever the burner is running.  This is typically used by 
Building Management Systems to verify that the boiler is 
responding to a call for heat.

Alarm contacts
The SMART SYSTEM control closes another set of contacts 
whenever the boiler is locked out or the power is turned off.  
This can be used to turn on an alarm, or signal a Building 
Management System that the boiler is down.  

DHW recirculation sensor
The Knight Wall Hung Fire Tube boiler is able to control 
a DHW recirculation pump.  To operate this feature, a 
#100170581 temperature sensor must be installed in the 
circulation loop return.  Connect this sensor to the DHW 
recirculation sensor terminals on the Low Voltage Connection 
Board.

DHW recirculation pump
When the DHW recirculation sensor (as described above) is 
connected, the Knight Wall Hung Fire Tube SMART SYSTEM 
control will output 24 VAC to control a DHW recirculation 
pump relay (field supplied).  Connect the coil of the DHW 
recirculation pump relay to the 24 VAC recirculation pump 
relay coil terminals on the Low Voltage Connection Board.

Wiring of the cascade
When wiring the boilers for Cascade operation, select one 
boiler as the Leader boiler. The remaining boilers will be 
designated as Members.  See page 65 “Configuration of the 
Cascade” for a detailed explanation of this procedure.

Connect the system supply sensor and outdoor air sensor (if 
used) to the Leader boiler. For the Cascade system to work 
properly the system supply sensor must be installed. The 
location of the system supply sensor should be downstream 
of the boiler connections in the main system loop (FIG.’s 6-7,     
6-8, and 6-9). The system supply sensor should be wired to 
the Low Voltage Connection Board at the terminals marked 
for the system sensor (see FIG. 8-3). The Leader control will 
use the water temperature at the system supply sensor to 
control the operation of the Cascade. 

Flow switch
1. A flow switch is used to guarantee flow through the 

boiler before allowing it to fire.  The flow switch must be 
installed at the boiler outlet. 

2. Remove the jumper wire from these terminals, and 
connect these terminals to the normally open contacts on 
the flow switch (FIG. 8-3).
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8  Field wiring (continued)

If outdoor air reset is desired, the outdoor air sensor should be 
wired to the Low Voltage Connection Board at the terminals 
marked for the outdoor air sensor (FIG. 8-3). If the outdoor 
air sensor is connected, the Leader control will calculate the 
water temperature set point based on the programmed reset 
curve parameters. If the outdoor air sensor is not connected, 
the Leader control will maintain the fixed water temperature 
set point that is programmed into the control. 

If a Thermostat, Zone Control enable output, or Building 
Management System enable output is available, it should 
be wired to the Low Voltage Connection Board on the 
Leader boiler at the terminals marked for one of the heat/
loop demands 1-3 (FIG. 8-3). If  the boilers are to run 
continuously, connect a jumper wire between the R and W 
terminals for the heat/loop demand input. This will initiate a 
call for heat on the Cascade. 

Communication between the Leader boiler and the Member 
boilers is accomplished by using shielded, 2-wire twisted 
pair communication cable. Connect one of the twisted pair 
wires to Cascade terminal A on each of the Low Voltage 
Connection boards, and the other wire of the twisted pair to 
Cascade terminal B on each of the Low Voltage Connection 
Boards.  Connect the shield wires to one of the shield 
terminals on the Low Voltage Connection Boards (FIG. 8-3). 
If more than two boilers are on the Cascade, daisy chain the 
wiring from the Cascade terminals on the second boiler to the 
Cascade terminals on the third boiler, then from the third to 
the forth, and so on. The connections between boilers can be 
made in any order, regardless of the addresses of the boilers.  
Try to keep each cable as short as possible.

When the Member 1 boiler is programmed as an alternate 
leader this allows the Member 1 boiler to automatically 
assume control of the Cascade should it lose communications 
with the Leader boiler.  When programmed to YES, it is 
recommended that the Member 1 boiler have its own set of 
external sensors installed (such as the system supply sensor), 
to maintain the same level of temperature control as with the 
Leader boiler.  Voltage signals (such as 0 - 10V system pump 
speed input) can be connected to both boilers.

DO NOT connect the sensors connected 
to the Leader boiler to the Member 1 
boiler.  The actual water temperatures 
will be higher than expected, which could 
lead to property damage, personal injury, 
or death.

� WARNING

When communication is re-established with the Leader 
boiler, Member 1 will automatically relinquish control of the 
Cascade to the Leader boiler.
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8  Field wiring
Figure 8-3 Low Voltage Field Wiring Connections
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9  Condensate disposal
Condensate drain
1. This boiler is a high efficiency appliance that produces 

condensate.
2. The bottom of the boiler has a 1 1/4 inch pipe for 

connection of the condensate trap (FIG. 9-1).
3. The provided condensate trap is equipped with a ball 

that acts as a seal against harmful flue gases escaping 
in case there is no condensate in the trap.  If this ball is 
not present, flue gases may be able to pass through the 
trap when there is no condensate present, resulting in an 
unsafe environment.  It is important to check and make 
sure the ball is located in the trap, acting as a seal against 
flue gases.

4. Fill condensate trap with enough water to make the ball 
float (FIG. 9-1).

5. Loosen compression fitting (FIG. 9-1).

6. Slide the condensate trap onto the condensate drain 
at the bottom of the unit.  As the trap is pressed on, a 
stainless steel retaining ring will engage the drain pipe 
allowing the trap to be pushed on, but not pulled off.

7. Tighten compression fitting.

8. Slope condensate tubing down and away from the 
boiler into a drain or condensate neutralizing filter.  
Condensate from the Knight Wall Hung Fire Tube boiler 
will be slightly acidic (typically with a pH from 3 to 5).  
Install a neutralizing filter if required by local codes.

 A Neutralizer Kit is available from the factory 
(100157721).

9. Do not expose condensate line to freezing temperatures.
10. Use only plastic tubing or piping as a condensate drain 

line (FIG. 9-1).

11. A condensate removal pump is required if the boiler is 
below the drain.  When installing a condensate pump, 
select one approved for use with condensing boilers and 
furnaces.  The pump should have an overflow switch to 
prevent property damage from condensate spillage.  The 
switch should be wired in series with the air pressure 
switch inside the boiler.

Figure 9-1 Condensate Disposal

DIR #2000543292 00

CONDENSATE DRAIN CONNECTION -
ROUTE TO FLOOR DRAIN OR
NEUTRALIZING FILTER USING
3/4” PVC TUBING

CONDENSATE TRAP

REMOVABLE CAP
FOR CLEANING
TRAP

CONDENSATE
DRAIN

REMOVABLE CAP TO
CLEAN OUT TRAP

COMPRESSION
FITTING

FLOAT BALL

IMG00209

GASKET

RETAINING
RING

Use materials approved by the authority 
having jurisdiction.  In the absence of other 
authority, PVC and CPVC pipe must comply 
with ASTM D1785 or D2845.  Cement and 
primer must comply with ASME D2564 or 
F493.  For Canada use CSA or ULC certified 
PVC or CPVC pipe, fittings, and cement.

 NOTICE

 NOTICE To allow for proper drainage on large 
horizontal runs, a second line vent may 
be required and tubing size may need to 
increase to 1 inch.
The condensate line must remain 
unobstructed, allowing free flow of 
condensate.  If condensate is allowed to 
freeze in the line or if the line is obstructed in 
any other manner, condensate can exit from 
the condensate trap vent opening, resulting 
in potential water damage to property.

The stainless steel retaining ring must be 
installed between the rubber sealing gasket 
and the compression fitting (FIG. 9-1).  The 
compression fitting must be tightened.

The condensate trap must have the float ball 
(FIG. 9-1) in place during all times of boiler 
operation to avoid flue gas emission from 
the condensate drain line.  Failure to ensure 
the float ball is in place could result in severe 
personal injury or death.

� WARNING

59

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



60

        Installation & Operation Manual

10  Start-up

Hardness between 5 and 12 grains per gallon 
1. Consult local water treatment companies for hard water 

areas (above 12 grains per gallon hardness).

2. Hardness levels that are above 12 grains/gallon can lead 
to lime scale buildup throughout the boiler system.  If the 
fill water is below 5 grains/gallons, usually due to use of a 
water softener, it is recommended to mix in some potable 
water at the inlet to increase the hardness of the water to 
above 5 grains/gallons.

pH between 6.5 and 8.5

1. pH levels below 6.5 can cause an increase in the rate of 
corrosion.  pH of 8.5 or higher can potentially cause lime 
scale buildup.

Total Dissolved Solids (TDS) less than 350 ppm

1. Total dissolved solids are all minerals, salts, metals, and 
charged particles that are dissolved in water.

2. The greater the amounts of TDS present, the higher the 
corrosion potential due to increased conductivity in the 
water.

Chlorine concentration less than 150 ppm

1. Do not fill boiler or operate with water containing 
chlorine in excess of 150 ppm.

2. Filling with fresh drinking water should be acceptable.

3. Do not use the boiler to directly heat swimming pool or 
spa water.

Boiler water

 CAUTION Do not use petroleum based cleaning or 
sealing compounds in the boiler system.  
Gaskets and seals in the system may be 
damaged.  This can result in substantial 
property damage.

DO NOT use "homemade cures" or 
"boiler patent medicines".  Serious 
damage to boiler, personnel, and/or 
property may result.

Check/control fill water chemistry
Conduct water quality testing prior to 
installing the appliance.  Various solutions 
are available to adjust water quality.

IMPORTANT

Fill water

The manufacturer recommends the following for properly 
filling your boiler with the appropriate water chemistry for 
closed loop boilers.  Good fill water quality will help extend 
the life of the appliance by reducing the effects of lime scale 
buildup and corrosion in closed loop systems.

Pre-Commissioning Cleaning
1. Prior to fill and start-up, flush the entire heating system.
2. Clean the entire heating system with an approved pre-

commissioning cleaner (comparable to Sentinel X300 or 
X400 and Fernox F3 or DS40) in accordance with the 
manufacturer’s recommendation to remove debris and 
prolong the life of the heat exchanger.

3. Clean all water filtering devices in the system.
4. Flush the cleaning solution out of the entire system and 

refill.

Freeze protection

Ethylene glycol is toxic, DO NOT use as 
your freeze protection.  Ethylene glycol has a 
sweet aroma which children and pets could 
mistake as food and ingest; leading to death.

� WARNING

BOILER WATER CHEMISTRY
Specifi cation Range

Dissolved Solids < 2000 ppm
pH Level 6.5 to 9.5
Chloride < 150 ppm

 • Monitoring pH, chlorides, TDS, and hardness 
  levels can prolong the life of the appliance by reducing 
  lime scale buildup, corrosion, and erosion.  Check for 
  leaks to ensure that fresh water is not entering the 
  system.

 • Continual fresh makeup water will reduce boiler life.

 • Mineral buildup in the heat exchanger reduces heat 
  transfer, overheats the stainless steel heat exchanger, 
  and causes failure.

 • The addition of oxygen carried in by makeup water 
  can cause internal corrosion in system components. 

 • Leaks in the boiler or piping must be repaired at once 
  to prevent excessive makeup water.  For this purpose, 
  it is recommended to install a water meter to easily 
  check the amount of makeup water entering the 
  system.  Makeup water volume should not exceed 5% 
  of the total system volume per year.  Note:  When 
  makeup water is added, make sure the chemical 
  additives are added to maintain the correct level.

 • An approved multi-metal corrosion inhibitor 
  (comparable to Sentinel X100 or Fernox F1) is 
  recommended at the correct concentration and in the 
  manner recommended by the manufacturer.

Table 10A Boiler Water Chemistry
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10  Start-up (continued)

Oxygen prevention

Dissolved oxygen can have a negative effect on the boiler 
system.  Oxygen can cause iron oxide to generate iron 
deposits.  Oxygen may also increase the rate of corrosion 
on non-stainless steel parts of the system.  A low pH level 
combined with oxygen further enhances its corrosive effects.  
After boiler installation, check for air leaks in the following 
areas:
 • Suction gasket
 • Pump
 • Air valve
 • O-ring gaskets
Precautions include installing a water meter to evaluate the 
fresh water volume entering the system (should be no more 
than 5% system volume).  Additional volumes of fresh water 
could indicate that a leak is present.

Fill and test water system

1. Fill system only after ensuring the water meets the 
requirements of this manual.

2. Close automatic and manual air vents and boiler drain 
valve.

3. Fill to correct system pressure.  Correct pressure will vary 
with each application.

 a. The minimum cold water fill pressure for a system is 
  12 psi.

 b. Pressure will rise when the boiler is turned ON and 
  system water temperature increases.

4. At initial fill and during boiler startup and testing, check 
the system thoroughly for any leaks.  Repair all leaks before 
proceeding further.

Purge air from water system

1. Purge air from system:
 a. Connect a hose to the purge valve (see purge/drain 

  valve in the piping diagrams on pages 41 through 49).  
  Route the hose to an area where water can drain and be 
  seen.  

 b. Close the boiler or system isolation valve between the 
  purge valve and fill connection to the system.

 c. Close zone isolation valves.
 d. Open the quick-fill valve on the cold water makeup 

  line.
 e. Open purge valve.
 f. Open the isolation valves one zone at a time.  Allow 

  water to run through the zone, pushing out the air.  
  Run until no noticeable air flow is present.  Close 
  the zone isolation valves and proceed with the next 
  zone.  Follow this procedure until all zones are purged.

 g. Close the quick-fill water valve and purge valve and 
  remove the hose.  Open all isolation valves.  Watch that 
  system pressure rises to correct cold-fill pressure.

 h. After the system has operated for a while, eliminate 
  any residual air by using the manual air vents located 
  throughout the system.

 i. If purge valves are not installed in the system, open the 
  manual air vents in the system one at a time, beginning 
  with the lowest floor.  Close the vent when water 
  squirts out.  Repeat with remaining vents.

2. Open the automatic air vent (diaphragm-type or bladder 
type expansion tank systems only) one turn.

3. Open other vents:
 a. Starting on the lowest floor, open air vents one at a 

  time until water squirts out.
 b. Repeat with remaining vents.

4. Refill to correct pressure.

 CAUTION Eliminate all system leaks.  Continual 
fresh makeup water will reduce boiler 
life.  Minerals can build up in the heat 
exchanger, reducing heat transfer, 
overheating the heat exchanger, and 
causing heat exchanger failure.

1. Use glycol only if needed for freeze protection.
2. Propylene glycol is the recommended freeze protection.
3. Make sure to flush the boiler system before adding glycol.
4. Determine the freeze protection fluid quantity using 

system water content, following the fluid manufacturer's 
instructions.  Boiler water content is listed on page 6.  
Remember to include expansion tank water content.

5. Local codes may require a backflow preventer or actual 
disconnect from city water supply.

6. When using freeze protection fluid with automatic fill, 
it is suggested to install a water meter to monitor water 
makeup.  Freeze protection fluid may leak before the 
water begins to leak, causing the concentration to drop, 
which reduces the freeze protection level.

7. The freeze protection set points may be lowered when 
freeze protection fluid is used (see the Knight Wall Hung 
Fire Tube Service Manual).

8. Consult the glycol manufacturer for details on the 
suggested mix of glycol and water for the desired freeze 
protection level and the de-rate effect it will have on the 
boiler output.

Test / replace freeze protection fluid
1. For systems using freeze protection fluids, follow the fluid 

manufacturer's instructions.
2. Freeze protection fluid must be replaced periodically due 

to degradation of inhibitors over time.
3. It is recommended to test the glycol concentration 

annually and adjust within the desired set points.
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10  Start-up
Check for gas leaks

Before starting the boiler, and during 
initial operation, smell near the floor and 
around the boiler for gas odorant or any 
unusual odor.  Remove the top access 
panel and smell the interior of the boiler 
enclosure.  Do not proceed with startup 
if there is any indication of a gas leak.  
Use an approved leak detection solution. 
Repair any leaks at once.

DO NOT adjust gas valve outlet pressure.  
The gas valve is factory set for the correct 
outlet pressure.  This setting is suitable 
for natural gas and propane, requiring 
no field adjustment.  Attempting to 
alter the gas valve outlet pressure could 
result in damage to the valve, causing 
potential severe personal injury, death, or 
substantial property damage.

Propane boilers only – Your propane 
supplier mixes an odorant with the propane 
to make its presence detectable.  In some 
instances, the odorant can fade, and the 
gas may no longer have an odor.  Before 
startup (and periodically thereafter), have 
the propane supplier verify the correct 
odorant level in the gas.

Check thermostat circuit(s)
1. Disconnect the two external wires connected to each 

of the heat/loop demand terminals on the connection 
board.

2. Connect a voltmeter across these two incoming wires.  
Close each thermostat, zone valve, and relay in the 
external circuit one at a time and check the voltmeter 
reading across the incoming wires.

3. There should NEVER be a voltage reading.
4. If a voltage does occur under any condition, check and 

correct the external wiring.  (This is a common problem 
when using 3-wire zone valves.)

5. Once the external thermostat circuit wiring is checked 
and corrected if necessary, reconnect the external 
thermostat circuit wires to the connection board.  

Inspect condensate system
Inspect/check condensate lines and fittings
1. Inspect the condensate drain line, condensate fittings 

and condensate trap to ensure the trap is properly 
installed and connected to the condensate pipe under 
the boiler.  Reference Section 9: Condensate Disposal for 
installation instructions.

� WARNING

� WARNING

� WARNING

Final checks before starting the boiler

 Read the Knight Wall Hung Fire Tube Boiler Service 
Manual to familiarize yourself with SMART SYSTEM 
control module operation.  Read this manual, pages 66 and 
67 for proper steps to start boiler.

 Verify the boiler and system are full of water and all system 
components are correctly set for operation.

 Verify the preparation procedures of Section 10, pages 60 
thru 63 have been completed.

 Verify electrical connections are correct and securely 
attached.

 Inspect vent piping and air piping for signs of deterioration 
from corrosion, physical damage or sagging.  Verify air 
piping and vent piping are intact and correctly installed 
per this manual.

Start the boiler

1. Read and follow the Operating instructions in FIG.'s 10-2 
and 10-3, pages 66 and 67.

If boiler does not start correctly

1. Check for loose connections, blown fuse or service switch 
off?

2. Is boiler water temperature above 200°F?

3. Is thermostat set below room temperature?

4. Is gas turned on at meter or boiler?

5. Is incoming gas pressure less than 4 inches w.c.?

If none of the above corrects the problem, refer to the 
Troubleshooting Section of the Knight Wall Hung Fire Tube 
Boiler Service Manual.

Check system and boiler
 Check water piping

1. Check system piping for leaks.  If found, shut down the 
boiler and repair immediately.  (See WARNINGS on pages 
60 thru 63 (startup) regarding failure to repair leaks.)

2. Vent any remaining air from the system using manual 
vents.  Air in the system will interfere with circulation and 
cause heat distribution problems and noise.
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10  Start-up (continued)

 Check vent piping and air piping
1. Check for gastight seal at every connection, seam of air 

piping, and vent piping.
Venting system must be sealed gastight 
to prevent flue gas spillage and carbon 
monoxide emissions, which will result in 
severe personal injury or death.

 Check gas piping
1. Check around the boiler for gas odor following the 

procedure on page 50 of this manual (connecting gas 
supply piping).

If you discover evidence of any gas leak, 
shut down the boiler at once.  Find the 
leak source with a bubble test and repair 
immediately.  Do not start the boiler again 
until corrected.  Failure to comply could 
result in severe personal injury, death, or 
substantial property damage.

 Propane boilers – verify conversion
1. Verify propane conversion has been completed per the 

Propane Conversion instructions.
DO NOT adjust gas valve outlet pressure.  
The gas valve is factory-set for the correct 
outlet pressure.  This setting is suitable 
for natural gas and propane, requiring 
no field adjustment.  Attempting to 
alter the gas valve outlet pressure could 
result in damage to the valve, causing 
potential severe personal injury, death, or 
substantial property damage.

Check flame and combustion
1. Turn the main power off to the boiler by placing the 

“On/Off” switch in the OFF position.
2. When using PVC/CPVC remove the 1/2" combustion 

plug from the tee supplied in the installation kit.  For 
all other venting options, remove the flue temperature 
sensor from the flue pipe connection.  Note:  Combustion 
measurements will be made at this point.

3. Turn the main power on to the boiler by placing the “On/
Off” switch in the ON position.

� WARNING

� WARNING

� WARNING

� WARNING Knight Wall Hung Fire Tube boilers are 
typically shipped ready to fire on natural 
gas.  Check boiler rating plate to determine 
which fuel the boiler is set for.  If set to 
natural gas, it may be converted to LP by 
installing an LP venturi and any additional 
components provided in the LP conversion 
kit (Models WH56 - WH286 only), or 
by installing a propane orifice (Model 
WH400 only) (see pages 12 and 13).  In order 
to operate on LP gas, these components 
MUST BE installed. Failure to comply 
could result in severe personal injury, 
death, or substantial property damage.

Table 10B Flue Products Chart

8. Once the combustion analysis is complete, test the safety 
 shutoff device by turning the manual shutoff switch to 
 the OFF position and ensuring that the boiler shuts 
 down and registers an alarm.  Turn the manual shutoff 
 switch to the ON position and reset the control.  

9. Turn the main power off to the boiler and re-install the 
 1/2" combustion plug or replace the flue temperature 
 sensor into the flue pipe connection.

10. Place the boiler back into normal operation.
You must replace the flue gas temperature 
sensor / 1/2" combustion plug (depending 
on venting option) to prevent flue gas 
spillage into the room.  Failure to comply 
could result in severe personal injury, 
death, or substantial property damage.

� WARNING

Natural Gas
Input
Rate

Target Range
CO2 O2 CO2 O2

High Fire 9.2% 4.5% 9.0% - 10.5% 2.1% - 4.8%

Low Fire 9.0% 4.8% 8.8% - 9.5% 3.9% - 5.2%

Please note that the brackets ([]) denote 
screen status.

 NOTICE

4. Place the boiler into the active position by pressing the 
RIGHT SELECT [ON] key (FIG. 11-1,  page 75).

5. Locate the pinhole button above the RESET button on 
the display board (FIG. 11-1).  Insert a thin wire (such as 
a paper clip) into the hole and press the button once and 
hold for 5 seconds to place the boiler into Service Mode.  
In Service Mode the boiler will fire at ignition speed and 
will then modulate up to full fire.

6. Insert the probe from a combustion analyzer into the hole 
left by the removal of the 1/2" combustion plug or the flue 
temperature sensor.

7. Once the boiler has modulated up to full fire, measure 
the combustion.  The values should be in the range listed 
in Table 10B below.  The CO levels should be less than       
200 ppm for a properly installed unit.

 If the combustion is not within the specified range, 
reference the Troubleshooting Section of the Knight Wall 
Hung Fire Tube Boiler Service Manual for possible causes 
and corrective actions.

Propane

Input
Rate

Target Range

CO2 O2 CO2 O2

High Fire 10.8% 4.5% 10.5% - 11.5% 3.5% - 5.0%
Low Fire 10.5% 5.0% 10.0% - 11.0% 4.2% - 5.8%

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



64

        Installation & Operation Manual

Set space heating operation

Determine controlling sensor

For space heating systems, the temperature control can be 
based on one of three sensors; the inlet, outlet, or system  
supply sensor.  The SMART SYSTEM control is programmed 
at the factory to control the temperature of the outlet 
sensor.  The control will automatically switch to the system 
supply sensor once it is connected.  If it is desired to base 
the temperature control on the inlet sensor, the appropriate 
parameter must be changed in the control.  See the Knight 
Wall Hung Fire Tube Boiler Service Manual for a detailed 
explanation of this procedure.

Verify space heat circulator mode

The Space Heating Mode controls both the system pump 
(if connected), and the boiler pump.  When the SMART 
SYSTEM control receives a space heating call for heat, it 
turns on the system pump.  If the boiler is not heating an 
indirect DHW (Domestic Hot Water) tank, and the set 
point is not met, it also turns on the boiler pump.  After the 
space heating call for heat ends, the system pump continues 
to run for a short period of time.  The system pump can be 
programmed to run continuously, except during outdoor 
shutdown.  If the boiler pump was running, it continues to 
run for a short period of time as well.  These pump delays are 
factory set to 30 seconds.  If different delays are desired, the 
appropriate parameters in the control must be changed.  See 
the Knight Wall Hung Fire Tube Boiler Service Manual for a 
detailed explanation of this procedure. 

Adjust set point temperature(s)

10  Start-up

Please note that the brackets ([]) denote 
screen status.

 NOTICE

The NAVIGATION dial may be used during normal 
operation to adjust the space heating and tank set point 
temperatures.  

1. From the Status Screen press the NAVIGATION dial.
2. Turn the NAVIGATION dial counterclockwise to select 
 the appropriate set point.
3. Press the NAVIGATION dial to adjust the temperature.
4. Once the desired temperature is displayed, press the 
 RIGHT SELECT [SAVE] key.
5. If necessary repeat Steps 3 and 4 to make adjustments to 
 additional set points.
6. Press the RIGHT SELECT [HOME[ key to upload the 
 changes.
7. If the RIGHT SELECT [SAVE] key is not pressed, the 
 new settings will be discarded.

Set domestic hot water (DHW) operation
Verify DHW mode
There are two (2) modes of operation for DHW.  In Normal 
Mode, when a DHW demand begins, the control will start 
the DHW pump, turn off the boiler pump (if running), and 
modulate to bring the outlet temperature to the DHW boiler 
set point.  The maximum firing rate may be limited in this 
mode if desired.
In Zone Mode it is assumed that the indirect DHW tank is 
piped as a zone on the primary loop.  When a DHW demand 
begins, the control will turn on the DHW pump output, and 
raise the system temperature set point to the DHW boiler set 
point (if higher).  The boiler pump will be turned on.  The 
system pump may be forced on, forced off, or not changed, 
depending on the System Pump Mode selected (reference 
the Knight Wall Hung Fire Tube Service Manual for details).  
In this mode, any low temperature zones (such as radiant 
heating) may need additional controls to limit the water 
temperature sent to those zones.

Set DHW boiler target temperature
When in the DHW Mode, the control will modulate to 
maintain the boiler outlet temperature or system supply 
temperature to a set point.  This set point is set at the factory 
to 180°F.  If a different set point is desired, the appropriate 
parameter in the control must be changed.  See the Knight 
Wall Hung Fire Tube Boiler Service Manual for a detailed 
explanation of this procedure.

Set maximum DHW fan speed
If the rated input of the indirect tank is less than the 
maximum output of the boiler, change the maximum DHW 
fan speed setting to limit the boiler output accordingly, see 
the Knight Wall Hung Fire Tube Boiler Service Manual for a 
detailed explanation of this procedure.

The SMART SYSTEM control has a built-in clock that it 
uses for its night setback feature and for logging events.  This 
clock must be set when the boiler is installed, and anytime 
the boiler has been powered off for more than 4 hours.  Use 
the following procedure to set the clock:
1. Press and hold the LEFT SELECT [MENU] key for at 
 least 5 seconds.
2. The display changes to read [PASSWORD], 
 with four (4) zeros below it.
3. Press the RIGHT SELECT [SAVE] key.
4. The display will then show a menu with the time and 
 date and temperature unit.
5. Press the NAVIGATION dial twice.
6. Turn the NAVIGATION dial to adjust the hours.  Press 
 the NAVIGATION dial.

Please note that the brackets ([]) denote 
screen status.

 NOTICE

Set clock
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10  Start-up (continued)

The internal clock does not adjust for 
Daylight Savings Time and therefore, will 
require a manual adjustment.

Configuration of the cascade

Please note that the brackets ([]) denote 
screen status.

 NOTICE

When installed in a Cascade system, the individual controls 
must be programmed for cascade operation. This is 
accomplished by accessing the control parameters. 

Press the [MENU] key for at least five (5) seconds.  Input 
the Installer code as described in the Knight Wall Hung Fire 
Tube Boiler Service Manual. Once the control parameters 
have been accessed, use the NAVIGATION dial to select the 
Control Mode parameters. Press the NAVIGATION dial to 
access these parameters. 

Rotate the NAVIGATION dial to select the parameter 
“Cascade Address”. Press the NAVIGATION dial to access 
this parameter. Each appliance in the Cascade system must 
be programmed with its own address. The boiler designated 
as the Leader will have an address of 0. The remaining boilers 
in the Cascade will be Members and have addresses from 1 
- 7. Rotate the NAVIGATION dial to select the appropriate 
address. Press the RIGHT SELECT [SAVE] key.  

Press the RIGHT SELECT [HOME] key to upload the 
address into the control. Repeat this procedure for all boilers 
in the Cascade, designating the Leader control and the 
Member controls.

7. Turn the NAVIGATION dial to adjust the minutes.  Press 
 the NAVIGATION dial.

8. Turn the NAVIGATION dial to adjust the month.  Press the 
 NAVIGATION dial.

9. Turn the NAVIGATION dial to adjust the date.  Press the 
 NAVIGATION dial.

10. Turn the NAVIGATION dial to adjust the year.  Press the 
 RIGHT SELECT [SAVE] key.

11. Press the RIGHT SELECT [HOME] key.

 NOTICE

The clock is automatically updated whenever a PC is connected 
and the Win Pro-Installer program is started.
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10  Start-up

  

     
    

    
 

  
 

 
 

    
   

 

   

   
     

 

   
 

    

  
      

  
 

  
 

 

  
    

   
   

 
   

 
    
  

  
  

    
   

  

  
 

  
 
    

 
 

 
 
 

 

  
  

  
  

    
 

 

Figure 10-2 Operating Instructions_ Models WH56 - WH286
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10  Start-up (continued)

Figure 10-3 Operating Instructions_Model WH400 
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11  Operating information
General

How the boiler operates
The Knight Wall Hung Fire Tube boiler uses an advanced 
stainless steel heat exchanger and electronic control module 
that allows fully condensing operation.  The blower pulls 
in air and pushes flue products out of the boiler through 
the heat exchanger and flue piping.  The control module 
regulates blower speed to control the boiler firing rate.  The 
gas valve senses the amount of air flowing into the boiler and 
allows only the right amount of gas to flow.

How the control module operates
The SMART SYSTEM control module receives inputs from 
boiler sensors and external devices.  The control module 
activates and controls the blower and gas valve to regulate 
heat input and switches the boiler, Domestic Hot Water 
(DHW), and system pumps on and off as needed.  The user 
programs the module to meet system needs by adjusting 
control parameters.  These parameters set operating 
temperatures and boiler operating modes.  Boiler operation 
can be based on boiler outlet water temperature, boiler inlet 
water temperature, system temperature, a 0-10V signal or 
ModBus or BACnet, depending on the parameter settings.

Control inputs and outputs
Room thermostat
There are three (3) heat/loop demand connections available 
on this control.  These inputs tell the boiler to provide water 
for space heating.  Each demand connection has its own set 
point and outdoor air reset curve.  When multiple demands 
have a call for heat the control will give priority to the 
demand with the highest set point.
Example:  Assume that both heat/loop demand 
1 and heat/loop demand 2 have a call for heat.  
Demand 1 has a set point of 110°F.  Demand 2 has a set point 
of 140°F.  The boiler will regulate the system temperature to 
140°F until Demand 2 has been satisfied.  Once Demand 2 
has been satisfied the boiler will provide 110°F water to the 
system.

� CAUTION When multiple temperature loops are 
used, mixing valves are required for the 
protection of any low temperature loops.

SMART SYSTEM Multi-temp loop control
The Knight Wall Hung Fire Tube boiler is capable of producing 
up to three (3) set point temperatures to meet different space 
heating demands.    This device controls the temperatures of up 
to three (3) separate loops, based on the settings for the three 
(3) heat/loop demands (reference Lochinvar kit #100167843).

0 - 10V input (set point or power)
The Knight Wall Hung Fire Tube boiler can be controlled by 
a Building Management System (BMS) provided that either an 
external energy management system is installed that reduces 
the boiler water temperature as the heating load decreases, 
the boiler is not used for any space heating, the boiler has an 
input rate of 300,000 Btu/hr or greater, or the boiler is part of 
a modular or multiple boiler system having a total input of 
300,000 Btu/hr or greater.  

The control can be configured by the installer to use a 0 - 10 
Vdc signal to either control set point or firing rate.

The Knight Wall Hung Fire Tube boiler can also be programmed 
to accept a call for heat from a 0 - 10V signal, reference the 
Knight Wall Hung Fire Tube Boiler Service Manual for a 
detailed explanation of this procedure.

DHW priority
The SMART SYSTEM control allows the connection of a DHW 
thermostat or tank sensor to the low voltage connection board.  
When a tank sensor is connected, the DHW thermostat input 
is ignored.  When a boiler is programmed for DHW Normal 
Mode, the maximum firing rate can be limited to match the 
input rating of the indirect tank coil.

DHW / space heating (SH) cycling
If a DHW call for heat is received while a space heating call is 
in progress, and the DHW is in Normal Mode, the control will 
start the DHW pump and shut the boiler pump off.  The system 
pump will remain on.  For stand-alone boilers, if the space 
heating call is still active while the DHW call is in operation, 
the control will wait for 30 minutes (time adjustable by 
installer) then it will switch back to the space heating demand.  
There is a timer to switch from space heating to DHW and a 
timer to switch from DHW to space heating.  The control will 
switch back and forth until one of the heat demands end.

Programmable controlling sensor
The control module is programmed to use the outlet sensor 
as the control sensor by default.  If a system supply sensor 
is connected, the control automatically uses it as the control 
sensor.  For stand-alone boilers, the control sensor can be 
changed by the installer to the inlet sensor.  If the inlet sensor 
is chosen as the controlling sensor, it is recommended that the 
system supply sensor be installed in the system supply in order 
to provide the best control of the inlet temperature.
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11  Operating information (continued)

Anti-cycling
After the burner turns off, the control will delay the next 
burner cycle for a set time period (time is adjustable by the 
installer).  The time delay will be bypassed if the inlet water 
temperature drops too far during the delay.

Boiler and system pump control
The boiler pump will run whenever the burner is firing, 
unless the DHW is programmed for Normal Mode and the 
boiler is heating the DHW tank.  The boiler pump will run 
during Freeze Protection Mode as well.  It will continue to 
run for a short time after the burner turns off or the Freeze 
Protection Mode ends.

The system pump will run whenever there is a space heating 
call for heat, or the boiler goes into Freeze Protection Mode.  
It may be programmed to run during a DHW call for heat 
when the DHW is programmed for Zone Mode.  It will 
continue to run for a short time after the end of the heat 
demand or the Freeze Protection Mode.  The system pump 
can be programmed to run continuously if desired, except 
during outdoor shutdown and/or a DHW call for heat.

DHW recirculation pump control
When a DHW recirculation loop is used, the Knight Wall 
Hung Fire Tube boiler can control the recirculation pump.  To 
activate this function, simply install the DHW recirculation 
sensor into the return water from the DHW circulation loop.  
The control will turn on the DHW recirculation pump when 
the return water drops 10°F (5.5°C) below the DHW tank set 
point, and will turn back off when the return water rises to 
within 5°F (2.5°C) of the DHW tank set point.  The control 
will turn the DHW recirculation pump off whenever DHW 
night setback is active.

Temperature control
Modulation
The Knight Wall Hung Fire Tube boiler is capable of 
modulating its firing rate on WH56 models only from a 
minimum of 15% to a maximum of 100%, WH86 - 286 
models from a minimum of 10% to a maximum of 100% and 
the WH400 model from a minimum of 20% to a maximum 
of 100%.  The firing rate is dictated by the call for heat (i.e., 
space heating or domestic hot water), the heating load, ramp 
delay (if enabled), and various other temperature limitations.

Ramp delay
For systems with lower flow, the SMART SYSTEM can 
limit the firing rate (when enabled) when a space heating 
call for heat starts, or when switching from a DHW call for 
heat to a space heating call for heat.  There are six (6) limits 
that can be programmed, as well as six (6) time intervals 
corresponding to each limit.  The sixth limit will also limit 
the firing rate for the rest of the call for heat.

Gradient limiting
If during operation of the boiler the outlet water temperature 
is rising too quickly, the control will reduce the firing rate to 
its lowest setting.

Outdoor air reset
With the outdoor air sensor connected, the control module 
will calculate the set points of the three (3) space heating 
demands based on the programmed reset curves.  The 
installer can change the slope of the reset curves by several 
adjustable parameters.  The user can limit the maximum 
set point for the system using the space heating set points.

Boost function
If outdoor air reset is active, and any space heating demand 
has been active continuously for a set period of time 
(time adjustable by installer) and there has been no DHW 
demands, the control will increase the set point of that 
demand by a fixed number of degrees (adjustable by 
installer).  This process will continue until the space heating 
demand ends, the set point reaches the programmed set 
point or a maximum of 20 increases has occurred.  Once the 
system heat demand is satisfied, the set point will revert to 
the value determined by the reset curve.

Night setback
The controller may be programmed to reduce the space 
heating and DHW set points during certain times each week.  
Seven different start and stop times may be programmed for 
the space heating setback and seven start and stop times 
for the DHW setback.  Any night setback event scheduled 
within the next seven (7) days can be temporarily bypassed 
if desired.

Vacation mode
Vacation Mode is used to lower the Space Heat (SH) and / 
or DHW set points much like Night Setback.  The set points 
will remain lowered until Vacation Mode is disabled.  Night 
Setback will not function when Vacation Mode is enabled.

Flame current support
To prevent nuisance shutdowns when the boiler is firing 
at minimum rates, the control will increase the firing rate 
when the flame signal drops too low.
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11  Operating information
Protection features

Outlet temperature, flue temperature, and 
temperature rise limiting

The outlet temperature is monitored by the boiler outlet 
temperature sensor.  When the outlet temperature exceeds 
185°F, the unit will reduce the fan speed.  If the outlet water 
temperature exceeds 195°F the control will shut the unit 
down until it cools off.

The control module monitors the flue temperature by a 
sensor located in the flue exhaust.  If the flue temperature 
exceeds 215°F the control will reduce the maximum fan 
speed.  If the flue temperature exceeds 240°F the control will 
shut the unit down.  The unit will restart automatically once 
the flue temperature drops 25°F and the minimum off time 
has expired.

The control monitors the temperature difference between 
the inlet and the outlet sensor.  If this difference exceeds 
55°F the  control will reduce the maximum fan speed.  If 
the temperature difference exceeds 60°F the control will 
shut the unit down.  The unit will restart automatically once 
the temperature difference has dropped below 55°F and the 
minimum off time has expired.

Freeze protection

DO NOT install the boiler in a room likely to freeze.

The following integral feature of the SMART SYSTEM 
control module provides some protection for the boiler only 
-- not for the system.

 •  The SMART SYSTEM control module provides 
 freeze-up protection as follows when the boiler 
 water temperature drops below 45°F:

 • Below 45°F, the boiler and system pumps operate 
  constantly.

 • Below 37°F, the boiler turns on.
 • Boiler and pumps turn off if boiler water 

  temperature rises above 45°F.
 • Lower temperatures may be programmed for 

  systems with anti-freeze solutions.

This feature of the SMART SYSTEM 
control module does not eliminate the 
possibility of freezing.  The installation 
must still use recognized design, 
installation and maintenance practice to 
prevent freeze potential for the boiler and 
system.

� CAUTION

 NOTICE
When system return temperatures 
are maintained below the dew point, 
condensation will form on the inside of 
the boiler jacket causing some internal 
sheet metal components to rust.

Low voltage blocking

The blower and gas valve require a minimum amount of 
voltage in order to operate properly.  If an ignition attempt is 
made when the line voltage is temporarily low (such as during a 
brownout), the control could enter a manual reset lockout.  To 
prevent this, the control monitors the voltage and blocks any 
heat demands until the voltage returns to an acceptable level.

Monitor external limits
Connections are provided on the connection board for external 
limits such as flow switch, low water cutoff, gas pressure 
switches, and a louver proving switch.  The SMART SYSTEM 
will shut off the burner and inhibit relighting whenever any of 
these external limits open.

Run-time and alarm outputs
The boiler provides dry contacts for indicating when the boiler 
is running, and when it is unable to operate.

Run-time and cycle counting
The control uses two timers to monitor the total hours of 
burner operation.  One timer monitors the time the boiler is 
firing in the Space Heating Mode.  The other timer monitors 
the time the boiler is firing in the DHW Mode.
The control uses two (2) ignition counters to monitor the 
amount of boiler cycles.  The first counter counts all ignitions 
of the control.  The second counter counts only ignition 
attempts that have failed.  

Service reminder
The control can be programmed for service reminder 
notification.  This notification will become active when either a 
set time frame has expired, or a set amount of running hours or 
cycles has expired (all adjustable by the installer).  The display 
will show a Maintenance Required screen.  The installer's name 
and phone number can be programmed into the control.  This 
information will appear on the Maintenance Required screen.  
The service reminder notification can be reset or disabled by 
the installer.

Error logging
The control will hold in memory the last 10 lockouts as well as 
the last 10 blockings.  The date and time of the occurrence will 
be recorded as well.  Only the 10 most current occurrences of 
each will be held in memory.
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Boiler temperature regulation
Operating temperature (target)

The SMART SYSTEM control module senses water 
temperature and regulates boiler firing and firing rate to 
achieve a target temperature.  The target temperature can be 
set between 32°F and 190°F.

•  Target temperature is calculated as described in the 
 “Outdoor Reset Operation” section, when the 
 outdoor sensor is connected.  
•  If the outdoor sensor is not connected, the target 
 temperature is fixed at SH (1 - 3) set points.   An 
 outdoor sensor fault will remain on the display 
 screen until the outdoor sensor is reconnected.

High limit operations
The Knight Wall Hung Fire Tube boiler is equipped with 
adjustable automatic reset and manual reset high limits.  The 
automatic reset high limit has a maximum set point of 200°F 
and the manual reset high limit has a maximum set point of 
210°F.

When the outlet temperature exceeds 200°F, the automatic 
high limit action occurs.  The boiler shuts down until the 
outlet water temperature cools below 190°F, and a 60 second 
timer has expired.  If the outlet temperature continues to 
increase, the manual reset high limit action will occur at 
210°F.

High limit test procedure

1. Turn ON the main power to the boiler by placing the 
 ON/OFF switch in the ON position.

2. From the Status Screen, press the NAVIGATION dial to 
 access the Set Points Screen.

3. Press the LEFT SELECT (LIMITS) key.

4. Select the manual reset high limit (MRHL) by rotating 
 the NAVIGATION dial counterclockwise, then press 
 the NAVIGATION dial.

5. Decrease the set point of the MRHL to below the current 
 outlet temperature (or to its minimum setting, whichever 
 is higher) by turning the NAVIGATION dial 
 counterclockwise.

6. Press the RIGHT SELECT [SAVE] key.

7. Press the RIGHT SELECT [HOME] key.  The new 
 parameter will upload to the control.

8. If the current outlet temperature is above the new MRHL 
 set point, the MRHL will function causing boiler lockout.  
 If this occurs, skip to Step 11.

11  Operating information (continued)

9. If the current outlet temperature is below the new MRHL 
 set point, locate the pinhole (SERVICE button) above the 
 RESET button on the display board.  Insert a thin probe 
 (such as a paper clip) into the hole and press the button 
 continuously for five (5) seconds to place the boiler into 
 Service Mode.  In Service Mode, the boiler will fire at 
 ignition speed and will then modulate up to full fire.

10. Once the outlet temperature rises up to the MRHL set 
 point, the MRHL will function, causing the boiler to shut 
 down and lock out.

11. Repeat Steps 2 - 7 to adjust the MRHL to its normal 
 settings.

Low water cutoff protection
1. The SMART SYSTEM control module uses temperature 

sensing of both supply and return areas of the heat 
exchanger.  If the flow rate is too low or the outlet 
temperature too high, the control module modulates and 
shuts the boiler down.  This ensures boiler shutdown in the 
event of low water or low flow conditions.

2. Some codes and jurisdiction may accept these integral 
features of the control in lieu of requiring an additional 
limit control or low water cutoff.  Consult local jurisdiction 
to determine.  A low water cutoff is available from the 
factory (#100208651).

Outdoor reset operation
Target temperature with outdoor reset
This feature improves the system's efficiency by decreasing 
set point as the outdoor temperature increases.  For boilers 
with input rates less than 300,000 Btu/hr Energy Efficiency 
Standards require the use of a control that automatically 
adjusts set point in relation to heat demand.  In the absence 
of an external energy management system, this feature MUST 
BE used.

See the Knight Wall Hung Fire Tube Boiler Service Manual to 
change the settings.

Reset curve
The reset curve looks at outdoor air temperature and adjusts 
the set point in relation to heat demand.

Please note that the brackets ([]) denote 
screen status.

 NOTICE
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11  Operating information
Cascade
When multiple boilers are installed, they can be wired 
together in a cascade sequence. A maximum of eight boilers 
can be controlled from a single control. In this application 
one boiler would be designated as the Leader control and all 
others would be designated as Member controls.  Member 
1 can be configured to take over control of the Cascade 
should the Leader stop communicating with the members.  
The Leader control can be programmed to use Lead/Lag or 
Efficiency Optimization control methods.

Once the Leader boiler receives a call for heat from a room 
thermostat, BMS, or ModBus or BACnet, the control will 
determine what the set point will be. If outdoor air reset is 
desired, connect the outdoor air sensor to the terminals on 
the Low Voltage Connection Board on the Leader boiler. 
The set point will be calculated based on the programmed 
reset curve parameters. See the Knight Wall Hung Fire Tube 
Boiler Service Manual to program the reset curve. If outdoor 
air reset is not desired, do not connect the outdoor air sensor. 
A fixed temperature set point can be programmed into the 
control. See page 64 of this manual to program the set point. 

If the water temperature at the system supply sensor is less 
than the set point + the turn-off offset - the off-on differential, 
then the control will initiate a call for heat on the Cascade (see 
the Knight Wall Hung Fire Tube Boiler Service Manual for 
an explanation of the offset and differential). The Leader will 
energize the lead boiler on the Cascade. For a new startup this 
will be the Leader boiler.

DHW, Night Setback, and Ramp Delay operation 
with cascade

For Normal Mode DHW operation any boiler(s) in the 
Cascade can be selected to provide heat for a DHW call. 
Select a boiler to be designated as the DHW boiler. Connect 
the DHW thermostat or sensor to the terminals on the Low 
Voltage Connection Board marked for the corresponding 
device. When the boiler receives a DHW call, the Leader 
control will take that boiler out of the Cascade sequence. If 
another boiler is available, the Leader will start it up to take 
its place. 

The DHW boiler will adjust its set point to the programmed 
DHW boiler set point and will adjust its firing rate to 
maintain this. Once the DHW call has been satisfied, the 
Leader control will place that boiler back into the Cascade 
sequence. 

Switching of the boiler between DHW operation and SH 
operation when there is a call for both does not occur in 
Cascade Mode. 

When DHW is programmed for Zone Mode, connect the 
DHW thermostat or tank sensor to the Leader boiler.  When 
a DHW call is received, the Leader will modulate the entire 
Cascade to bring the system supply temperature up to the 
DHW boiler set point (if higher).

Night Setback operation of the boilers within the Cascade is 
available. Programming of the Night Setback will be done 
through the Leader boiler. Refer to the Knight Wall Hung 
Fire Tube Boiler Service Manual for information regarding 
Night Setback.

Ramp Delay operation of the boilers as described in the 
Knight Wall Hung Fire Tube Boiler Service Manual is 
available when the boilers are part of a Cascade system. 

Sequence of the cascade

To equalize the run time of all boilers on the Cascade, the 
firing sequence will automatically be changed at set intervals. 

During the first 24 hours of operation, the sequence will 
change every hour.  After that, the sequence will change 
every 24 hours. The switching on/off sequence will be as 
follows:

TIME SWITCHING ON SEQUENCE
Start L-M1-M2-M3-M4-M5-M6-M7

1 hour M1-M2-M3-M4-M5-M6-M7-L

2 hours M2-M3-M4-M5-M6-M7-L-M1

After the first 24 hours, the sequence will change every night 
at 2:00 a.m.  If a boiler locks out or is used to heat an indirect 
DHW tank, it will automatically be given the lowest priority 
until 2:00 a.m.
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OPERATION DISPLAY

1. Upon a call for heat, the gas pressure switch(es) must be closed. 

2. Once the gas pressure switch(es) are closed, the control turns 
on the appropriate pumps (system and boiler pumps for space 
heating, DHW pump for DHW). The flow switch and/or LWCO 
must close.

3. The control turns on power to the louver relay. The louver 
proving switch, and blocked drain switch must close.

4. The control starts the prepurge cycle by initiating the blower.

5. The control starts the trial for ignition by firing the spark 
 electrode and opening the gas valve.

6. If flame is not detected after the sparking ends, the control will 
     perform a postpurge, then start another prepurge cycle and try 
     to light the burner again. The control will perform a total of 4 
      attempts before locking out.
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OPERATION DISPLAY

7. If flame is detected, it holds the firing rate steady for a few 
seconds to let the flame stabilize, then it begins to modulate the 
firing rate based on a set point or some other command (such as 
a 0-10V BMS signal).

8. If the space heating call for heat is active, and the tank thermostat 
or sensor starts a DHW call for heat, the boiler will switch to the 
DHW mode.  If programmed for normal DHW operation (not as a 
zone), the DHW pump will turn on first, then the boiler pump will 
turn off (boiler and DHW pump operation briefly overlap to ensure 
flow is maintained through the unit). This will divert the boiler’s 
outlet water from the heating system and send it to the tank coil 
instead. The control will then modulate to maintain the outlet 
temperature to the DHW boiler set point.

9.  If the boiler is not part of a Cascade, and both the space heating  
and DHW calls for heat remain active long enough, the boiler will 
switch back and forth between the two heating modes until one of 
them is satisfied.

10.  Once both calls for heat are satisfied, the control will turn off   
  the burner. The blower will continue to run during the postpurge 
  period.

11. Any pumps that are running will continue to run for their respective 
pump delay times before turning off, unless programmed to 
remain on continuously. A 60 second anti-cycle period will start, 
which will delay any new call for heat until it times out.

12.  In Standby, ready to start a new cycle.
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Knight Wall Hung Fire Tube boiler control module

DIR #2000544469 00

Figure 11-1 Control Panel

Use the control panel (FIG. 11-1) to set temperatures, operating conditions, and monitor boiler operation.

11  Operating information (continued)

The information on the bottom of the display shows the functions of the two SELECT keys (on either corner), and the 
NAVIGATION dial (in the center):

MENU = Left SELECT Key
SETPOINTS = NAVIGATION Dial - Pressing Down
SHDN = Right SELECT Key  

        Installation & Operation Manual

Access modes

User

The user can adjust space heating and tank target temperatures 
by pressing the NAVIGATION dial when “SETPOINTS” is 
flashing at the bottom of the display.  The date and time, and 
the temperature units can also be changed (see page 64).

Installer

Most parameters are available only to the installer, accessible 
by entering the installer password, see the Knight Wall Hung 
Fire Tube Boiler Service Manual.

Saving parameters (reference the Parameter Table in 
the Knight Wall Hung Fire Tube Boiler Service Manual)

Please note that the brackets ([]) denote 
screen status.

 NOTICE

To save parameters and exit programming:

Press the RIGHT SELECT [SAVE] key and then press the 
RIGHT SELECT [HOME] key.

To enter a parameter and continue programming:

Press the RIGHT SELECT [SAVE] key 1 time to return to the 
parameter listings; press again to return to the menu listings.  
Remember to press the RIGHT SELECT [HOME] key when 
finished programming in order to save the changes made.

See the Knight Wall Hung Fire Tube Boiler Service Manual for 
a detailed description of parameters and access modes.
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11  Operating information
Figure 11-2 Status Display Screen

Status Display Screens
NOTE:  All screens show burner status, heat demands, lockout/blocking, pump status, and soft keys.

Section Display Description

A
(Boiler Status 

Bar)

STANDBY The unit has not received a call for heat from a remote thermostat 
nor has it received a call for heat from a DHW thermostat.

START The unit has begun a burn cycle and is checking all safety circuits.

PREPURGE The unit has initiated a prepurge period on a call for heat.

IGNITION The unit has begun a spark period to ignite the main burner.

 The unit has fired and is running at the displayed percentage.

POSTPURGE
The call for heat has been satisfied and the unit runs the fan for an 
additional postpurge period to clear the combustion chamber and 
vent system of residual flue products.

SHUTDOWN The unit has been placed in the OFF position.

SETPOINT MET The controlled temperature has exceeded its set point and its offset.

BLOCKED The unit has detected a condition that has temporarily interrupted 
the current call for heat.

B 
(Call for Heat 

Indicators)

Room Thermostat 1 has a call for heat.

Room Thermostat 2 has a call for heat.

Room Thermostat 3 has a call for heat.

The tank thermostat or sensor has a call for heat.

Indicates which room thermostat demand has priority.

The unit is being controlled by a 0 - 10V BMS signal.

The member unit is supplying heat while in Cascade Mode.

A

C

D

B

F

E

(BOILER 
STATUS)

(OPERATIONAL
INFORMATION)

(LEFT SELECT
KEY)

(RIGHT SELECT KEY)

(NAVIGATION DIAL)

(CALL FOR
HEAT)

%
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11  Operating information (continued)

Status Display Screens (cont’d)
NOTE:  All screens show burner status, heat demands, lockout/blocking, pump status, and soft keys.

Section Display Description

C
(Operational 
Information)

DETAILS SCREEN 1

a.  SYSTEM TEMP
b.  TANK TEMP
c.  OUTDOOR TEMP
d.  INLET TEMP
e.  OUTLET TEMP
f.  DHW RECIRC TEMP - The temperature read by the DHW  
     recirculation sensor (if connected).

DETAILS SCREEN 2

a.  DELTA T
b.  FLUE TEMP
c.  FLAME CURRENT
d.  FAN SPEED
e.  LOOP 1 TEMP - The temperature of Loop 1 reported by the 
     MTLC control.
f.  LOOP 2 TEMP - The temperature of Loop 2 reported by the 
    MTLC control.
g.  LOOP 3 TEMP - The temperature of Loop 3 reported by the 
     MTLC control. 

I/O SCREEN

a.  GAS PRESS SW - The state of the gas pressure switch.
b.  FLOW SW - The state of the flow switch.
c.  LOUVER RELAY - The state of the louver relay output.
d.  LOUVER SW - The state of the louver proving switch.
e.  BLOCKED DRAIN - The state of the blocked drain switch.
f.  GAS VALVE - The state of the gas valve output.

BMS SCREEN

a.  0 - 10V BMS IN
b.  0 - 10V RATE OUT
c.  BMS ADDRESS
d.  BMS CONTROL?
e.  SYS PUMP SPEED
f.  BLR PUMP OUT

HISTORY SCREEN

a.  SH RUN TIME - Total time running for Space Heat (SH).
b.  SH CYCLES - Total Space Heat (SH) demand cycles.
c.  DHW RUN TIME - Total time running for DHW.
d.  DHW CYCLES - Total DHW demand cycles.
e.  POWER TIME - Total time powered ON.
f.  IGNITIONS - Total number of successful ignitions.
g.  IGN ATTEMPTS - Total number of ignition attempts.

LAST 10 FAULTS

a.  FAULT NO.
b.  FAULT
c.  DATE
d.  TIME
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Status Display Screens (cont’d)
NOTE:  All screens show burner status, heat demands, lockout/blocking, pump status, and soft keys.

Section Display Description

C
(Operational 
Information 

cont.)

CASCADE STATUS
a.  CASCADE STATUS
b.  CASCADE POWER
c.  PRESENT

NIGHT SETBACK
a.  TRIGGER 1 - Next Space Heat (SH) night setback trigger.
b.  TRIGGER 2 - Next DHW night setback trigger.

D
(LEFT SELECT 
key function)

USB Press the LEFT SELECT key to access the USB and Installer menu.

E
(NAVIGATION 

dial function)
MODIFY Pressing the NAVIGATION dial will allow the installer to change 

the text.

F
(RIGHT SELECT 

key function)

SHDN Press the RIGHT SELECT key to turn the boiler OFF.

ON Press the RIGHT SELECT key to turn the boiler ON.

NO Press the RIGHT SELECT key to cancel the shutdown operation.

SAVE Press the RIGHT SELECT key to save the current change.

HOME Press the RIGHT SELECT key to return to the Status Screen and 
upload parameter changes.
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12  Maintenance
Maintenance and annual startup

Table 12A Service and Maintenance Schedules

Service technician
(see the following pages for instructions)

General:
 • Address reported problems

 • Inspect interior; clean and vacuum if 
  necessary; 

 • Clean condensate trap and fill with fresh 
  water

 • Check for leaks (water, gas, flue, 
  condensate)

 • Verify flue and air lines in good condition 
  and sealed tight

 • Check system water pressure/system 
  piping/expansion tank

      • Check fill water meter

       • Test boiler water.  When test    indicates, 
    clean system water   with approved             
            system restorer following  manufacturer’s 
        information

 • Check control settings
 •  Check ignition and flame sense 
       electrodes (sand off any deposits; clean 
  and reposition)
 • Check wiring and connections
 • Perform start-up checkout and 
  performance verification per Section 10 
  of this manual.
 • Flame inspection (stable, uniform)
 • Flame signal (at least 10 microamps at 
   high fire)
 • Clean the heat exchanger if flue 
  temperature is more than 54°F above 
  return water temperature

If combustion or performance 
indicate need:
  • Clean heat exchanger 
  • Remove and clean burner using 
    compressed air only 
  • Clean the blower wheel 
 

A
N

N
U

A
L 

ST
A

R
T-

U
P

Owner maintenance
(see the Knight Wall Hung Fire Tube User’s 

Information Manual for instructions)

Daily

 • Check boiler area

 •  Check pressure / temperature  
        gauge

Monthly

 • Check vent piping

 • Check air piping

 • Check air and vent termination 
  screens
 
 • Check relief valve

 • Check condensate drain system

 •  Check air vents 
      

Periodically
 • Test low water cutoff (if used)

 • Reset button (low water cutoff)

Every
6 months

 • Check boiler piping (gas and 
  water) for leaks

 • Operate relief valve

 

End
of season 
months

  •  Shut boiler down (unless boiler 
      used for domestic hot water)
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12  Maintenance
Follow the service and maintenance procedures given throughout this manual and in component literature 
shipped with the boiler.  Failure to perform the service and maintenance could result in damage to the boiler 
or system.  Failure to follow the directions in this manual and component literature could result in severe 
personal injury, death, or substantial property damage.

The boiler should be inspected annually only by a qualified service technician.  In addition, the maintenance 
and care of the boiler designated in Table 12A and explained on the following pages must be performed to 
assure maximum boiler efficiency and reliability.  Failure to service and maintain the boiler and system could 
result in equipment failure.

Electrical shock hazard – Turn off power to the boiler before any service operation on the boiler except as 
noted otherwise in this instruction manual.  Failure to turn off electrical power could result in electrical shock, 
causing severe personal injury or death.

Address reported problems
1. Inspect any problems reported by the owner and correct 

before proceeding.

Inspect boiler area
1. Verify that boiler area is free of any combustible materials, 

gasoline and other flammable vapors and liquids.

2. Verify that air intake area is free of any of the contaminants 
listed in Section 1 of this manual.  If any of these are 
present in the boiler intake air vicinity, they must be 
removed.  If they cannot be removed, reinstall the air and 
vent lines per this manual and the Knight Wall Hung Fire 
Tube Boiler Service Manual.

Inspect boiler interior
1. Remove the front access cover and inspect the interior of 

the boiler.

2. Vacuum any sediment from inside the boiler and 
components.  Remove any obstructions.

Clean condensate trap
1. Inspect the condensate drain line, condensate PVC 

fittings, and condensate trap.

Inspect condensate trap
Monthly inspection:
1. The condensate trap should be inspected monthly to 

ensure the trap is properly installed and connected to the 
condensate pipe under the boiler, see FIG. 12-1.

2. The condensate line should be inspected monthly 
for obstructions, making sure it allows free flow for 
condensate to drain.

3. Inspect the neutralizing kit (if installed) monthly to 
ensure the condensate is draining properly, and there is 
still an adequate amount of neutralizing agent available.

Eliminate all system or boiler leaks.  
Continual fresh makeup water will 
reduce boiler life.  Minerals can build 
up in sections, reducing heat transfer, 
overheating heat exchanger, and causing 
heat exchanger failure.  Leaking water may 
also cause severe property damage.

1. Inspect all water and gas piping and verify to be leak free.
2. Look for signs of leaking lines and correct any problems 

found.
3. Check gas line using the procedure found in Section 7 

-  Gas Connections.

Check all piping for leaks

� WARNING

� WARNING

� WARNING

� WARNING

Figure 12-1 Condensate Trap
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CONDENSATE
DRAIN

REMOVABLE CAP TO
CLEAN OUT TRAP

COMPRESSION
FITTING

FLOAT BALL

IMG00209

GASKET

RETAINING
RING

Annual cleaning:
1. The condensate trap should be cleaned at least once 

annually, or at the end of each heating season, by removing 
the bottom cap and cleaning out any sediment that exists.

2. The provided condensate trap is equipped with a ball 
that acts as a seal against harmful flue gases escaping in 
case there is no condensate in the trap.  If this ball is not 
present, flue gases may be able to pass through the trap 
when there is no condensate present, resulting in an unsafe 
environment.  It is important to check and make sure the 
ball is still located in the trap, acting as a seal against flue 
gases at least once annually and after every cleaning.

3. After the condensate trap is cleaned or serviced, it must be 
checked to ensure that it is installed and draining properly. 
Reference Section 9 - Condensate Disposal for installation 
instructions.
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12  Maintenance (continued)

Flue vent system and air piping
1. Visually inspect the entire flue gas venting system and air 

piping for blockage, deterioration or leakage.  Repair any 
joints that show signs of leakage. Verify that air inlet pipe 
is connected and properly sealed.

2. Verify that boiler vent discharge and air intake are clean 
and free of obstructions.

Failure to inspect for the above conditions 
and have them repaired can result in 
severe personal injury or death.

Check water system
1. Verify all system components are correctly installed and 

operational.

2. Check the cold fill pressure for the system.  Verify it is 
correct (must be a minimum of 12 psi).

3. Watch the system pressure as the boiler heats up (during 
testing) to ensure pressure does not rise too high.  
Excessive pressure rise indicates expansion tank sizing or 
performance problem.

4. Inspect automatic air vents and air separators.  Remove 
air vent caps and briefly press push valve to flush vent.  
Replace caps.  Make sure vents do not leak.  Replace any 
leaking vents.

Check expansion tank

1. Expansion tanks provide space for water to move in 
and out as the heating system water expands due to 
temperature increase or contracts as the water cools.  
Tanks may be open, closed or diaphragm or bladder 
type.  See Section 6 - Hydronic Piping for suggested best 
location of expansion tanks and air eliminators.

Check fill water meter

1. Check fill water meter for water usage.  If the amount 
exceeds 5% of your system volume, you could have a 
leak.  Have the system checked for leaks and fixed by a 
qualified service technician.

Test boiler water

1. Test boiler water. Reference the Knight Wall Hung 
Fire Tube Installation and Operation Manual for 
guidelines.  When test indicates, clean system water with 
approved system restorer following the manufacturer's 
information.

Safety relief valves should be re-inspected 
AT LEAST ONCE EVERY THREE 
YEARS, by a licensed plumbing contractor 
or authorized inspection agency, to ensure 
that the product has not been affected 
by corrosive water conditions and to 
ensure that the valve and discharge line 
have not been altered or tampered with 
illegally.  Certain naturally occurring 
conditions may corrode the valve or its 
components over time, rendering the 
valve inoperative.  Such conditions are 
not detectable unless the valve and its 
components are physically removed and 
inspected.  This inspection must only 
be conducted by a plumbing contractor 
or authorized inspection agency – not 
by the owner.  Failure to re-inspect the 
boiler relief valve as directed could result 
in unsafe pressure buildup, which can 
result in severe personal injury, death, or 
substantial property damage.

Following installation, the valve lever 
must be operated AT LEAST ONCE 
A YEAR to ensure that waterways 
are clear.  Certain naturally occurring 
mineral deposits may adhere to the valve, 
rendering it inoperative.  When manually 
operating the lever, water will discharge 
and precautions must be taken to avoid 
contact with hot water and to avoid water 
damage.  Before operating lever, check 
to see that a discharge line is connected 
to this valve directing the flow of hot 
water from the valve to a proper place 
of disposal.  Otherwise severe personal 
injury may result.  If no water flows, valve 
is inoperative.  Shut down the boiler until 
a new relief valve has been installed.

2. After following the above warning directions, if the relief 
valve weeps or will not seat properly, replace the relief 
valve.  Ensure that the reason for relief valve weeping is 
the valve and not over-pressurization of the system due 
to expansion tank waterlogging or undersizing.

� WARNING

� WARNING

� WARNING
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Check boiler relief valve

1. Inspect the relief valve and lift the lever to verify flow.  
Before operating any relief valve, ensure that it is piped with 
its discharge in a safe area to avoid severe scald potential.  
Read Section 6 - Hydronic Piping before proceeding further.
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12  Maintenance
Inspect ignition and flame sense 
electrodes

1. Remove the ignition and flame sense electrodes from the 
boiler heat exchanger access cover.

2. Remove any deposits accumulated on the ignition/flame 
sense electrode using sandpaper.  If the electrodes cannot 
be cleaned satisfactorily, replace with new ones.

3. Replace ignition/flame sense electrode, making sure 
gasket is in good condition and correctly positioned.

Check ignition ground wiring

1. Inspect boiler ground wire from the heat exchanger 
access cover to ground terminal strip.

2. Verify all wiring is in good condition and securely 
attached.

3. Check ground continuity of wiring using continuity 
meter.

4. Replace ground wires if ground continuity is not 
satisfactory.

Check all boiler wiring

1. Inspect all boiler wiring, making sure wires are in good 
condition and securely attached.

Check control settings

1. Set the SMART SYSTEM control module display to 
Parameter Mode and check all settings.  See Section 1 
of Knight Wall Hung Fire Tube Boiler Service Manual.  
Adjust settings if necessary.  See Section 1 of the 
Knight Wall Hung Fire Tube Boiler Service Manual for 
adjustment procedures.

2. Check settings of external limit controls (if any) and 
adjust if necessary.

Perform start-up and checks

1. Start boiler and perform checks and tests specified in 
Section 10 - Start-up.

2. Verify cold fill pressure is correct and that operating 
pressure does not go too high.

Check burner flame

1. Inspect flame through observation window.

2. If the flame is unsatisfactory at either high fire or low fire, 
turn off boiler and allow boiler to cool down.  Remove the 
burner and clean it thoroughly using a vacuum cleaner or 
compressed air.  Do not use compressed air to clean burner 
if performed inside a building.

3. Remove the burner, reference FIG. 12-2 below.

4. When replacing the burner, ensure gasket is in good 
condition and positioned correctly (FIG. 12-2).

DIR #2000544497  00

FAN TOP PLATE

FAN TOP PLATE GASKET

BURNER GASKET

FIBER BOARD

BURNER

Figure 12-2 Burner Assembly
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Check flame signal
1. At high fire the flame signal shown on the display should 

be at least 10 microamps.
2. A lower flame signal may indicate a fouled or damaged 

flame sense electrode.  If cleaning the flame sense electrode 
does not improve, ground wiring is in good condition, and 
ground continuity is satisfactory, replace the flame sense 
electrode.

3. See Section 3 - Troubleshooting of the Knight Wall Hung 
Fire Tube Boiler Service Manual for other procedures to 
deal with low flame signal.
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Review with owner
1. Review the Knight Wall Hung Fire Tube Boiler User’s 

Information Manual with the owner.

2. Emphasize the need to perform the maintenance schedule 
specified in the Knight Wall Hung Fire Tube Boiler 
User’s Information Manual (and in this manual as well).

3. Remind the owner of the need to call a licensed contractor 
should the boiler or system exhibit any unusual behavior.

4. Remind the owner to follow the proper shutdown 
procedure and to schedule an annual start-up at the 
beginning of the next heating season.

12  Maintenance (continued)

Cleaning boiler heat exchanger
1. Shut down boiler:

• Follow the “To Turn Off Gas to Appliance” instructions 
 for the boiler in Section 10 - Startup.
• Do not drain the boiler unless it will be exposed to 
 freezing temperatures.  If using freeze prevention fluid 
 in system, do not drain.

2. Allow time for the boiler to cool to room temperature if 
it has been firing.

3. Remove the front access panel (no tools required for 
removal).  Use a Phillips head screwdriver to remove the 
top access panel.

4. Remove the wiring from the ignitor, flame rod, and the 
fan.  Remove the reference tubing from the air intake.

5. Loosen the band clamp on the air intake coupling using 
a field provided 5/16" driver and disconnect the air inlet 
from the venturi.

6. On Models WH56 - WH286 loosen the threaded nut 
on the venturi.  Remove the gasket between the gas 
piping and venturi.  On the WH400 model disconnect 
the Molex plug from the gas valve.  Using a 5 mm Allen 
wrench, remove the screws securing the gas pipe to the 
gas valve.

7. Remove the 10 mm nuts securing the heat exchanger top 
plate to gain access to the heat exchanger and set aside.

83

8. Remove the condensate trap from the bottom of the 
boiler.  Place a bucket underneath the condensate fitting 
attached to the heat exchanger.

9. Use a vacuum cleaner to remove any accumulation on the 
boiler heating surfaces.  Do not use any solvent.

10. Using a clean cloth dampened with warm water, wipe out 
the combustion chamber.  Rinse out debris with a low 
pressure water supply.

11. Allow the heat exchanger to thoroughly dry.

12. Reassemble the unit in reverse order of component 
removal, and re-install the condensate hose.

13. Perform a combustion analysis by following the 
instructions in Section 10 - Startup - Check Flame and 
Combustion on page 63 of this manual.

14. Resume operation.

The boiler contains ceramic fiber 
materials.  Use care when handling these 
materials per instructions in the Service 
Manual. Failure to comply could result in 
severe personal injury.

� WARNING

� CAUTION Damaged gaskets and seals in the 
system can result in substantial property 
damage.  Ensure that damaged or torn 
gaskets are replaced.
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13  Diagrams

BOX DEPICTS
OPTIONAL ITEMS

LADDER DIAGRAM
100209664 REV A
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NOTES:
1. Where possible, switches are shown without utilities (gas, water or
    electricity) connected to the unit.  As such, actual switch states may
    vary from those shown on diagrams depending upon whether utilities
    are connected or a fault condition is present.
2. See wiring diagram for additional notes.
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Notes:
1. All wiring must be installed in accordance with:  local, state, provincial and national code requirements per either N.E.C. in USA or C.S.A. in Canada.
2. If any original equipment wire as supplied with the appliance must be replaced, it must be replaced with wire having same wire gauge (AWG) and rated for a
minimum of 105°C.  Exceptions:  Replacement high vo ltage spark lead and ribbon cables must be purchased from the factory.  Use of a non-approved spark lead
or ribbon cables can lead to operational problems which could result in non-repairable damage to the integrated controller or other components.
3. Actual connector block locations may vary from those shown on diagrams.  Refer to actual components for proper connector block locations when using
diagrams to troubleshoot unit.
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User’s Information Manual
Models:  56 - 400

If the information in this manual is not followed exactly, a fire or 
explosion may result causing property damage, personal injury or 
loss of life.
This appliance MUST NOT be installed in any location where 
gasoline or flammable vapors are likely to be present.

WHAT TO DO IF YOU SMELL GAS
• Do not try to light any appliance.
• Do not touch any electric switch; do not use any phone in your 
 building.
• Immediately call your gas supplier from a near by phone.  
 Follow the gas supplier’s instructions.
• If you cannot reach your gas supplier, call the fire department.
• Installation and service must be performed by a qualified 
 installer, service agency, or the gas supplier.

� WARNING

Save this manual for future reference.
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Hazard definitions
The following defined terms are used throughout this manual to bring attention to the presence of hazards of various risk levels or 
to important information concerning the life of the product.

� DANGER

� WARNING

� CAUTION

 CAUTION

 NOTICE

DANGER indicates an imminently hazardous situation which, if not avoided, will result in death or serious 
injury.

WARNING indicates a potentially hazardous situation which, if not avoided, could result in death or serious 
injury.

CAUTION indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate 
injury.

CAUTION used without the safety alert symbol indicates a potentially hazardous situation which, if not 
avoided, may result in property damage.

NOTICE indicates special instructions on installation, operation, or maintenance that are important but not 
related to personal injury or property damage.
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Please read before proceeding
The Knight Wall Hung Fire Tube Boiler 
Installation and Operation Manual along 
with the Knight Wall Hung Fire Tube 
Boiler Service Manual are for use only 
by a qualified heating installer/service 
technician.  Refer only to this User’s 
Information Manual for your reference.  
Improper installation, adjustment, 
alteration, service or maintenance can 
cause property damage, personal injury 
(exposure to hazardous materials) or loss 
of life.  Installation and service must be 
performed by a qualified installer, service 
agency or the gas supplier (who must 
read and follow the supplied instruction 
before installing, servicing, or removing 
this boiler.  This boiler contains materials 
that have been identified as carcinogenic, 
or possibly carcinogenic, to humans).

Failure to adhere to the guidelines on this 
page can result in severe personal injury, 
death, or substantial property damage.

Boiler service and maintenance –
• To avoid electric shock, disconnect electrical supply 
 before performing maintenance.
• To avoid severe burns, allow boiler to cool before 
 performing maintenance.

Boiler operation –
• Do not block flow of combustion or ventilation air to 
 the boiler.  This boiler is equipped with a control which 
 will automatically shut down the boiler should air or 
 vent be blocked.  If vent or air blockage is easily 
 accessible and removable, remove it.  The boiler should 
 attempt to restart.  If blockage is not obvious or cannot 
 be removed, have the boiler and system checked by a 
 qualified service technician.
• Should overheating occur or gas supply fail to shut off, 
 do not turn off or disconnect electrical supply to the 
 circulator.  Instead, shut off the gas supply at a location 
 external to the appliance.
• Do not use this boiler if any part has been under water.  
 The possible damage to a flooded appliance can be 
 extensive and present numerous safety hazards.  Any 
 appliance that has been under water must be replaced.

Boiler water –
• Thoroughly flush the system (without boiler 
 connected) to remove sediment.  The high-efficiency 
 heat exchanger can be damaged by build-up or 
 corrosion due to sediment.
• Do not use petroleum-based cleaning or sealing 
 compounds in the boiler system.  Gaskets and seals in 
 the system may be damaged.  This can result in 
 substantial property damage.
• Do not use “homemade cures” or “boiler patent 
 medicines”.  Serious damage to the boiler, personnel, 
 and/or property may result.
• Continual fresh make-up water will reduce boiler life.  
 Mineral buildup in the heat exchanger reduces heat 
 transfer, overheats the stainless steel heat exchanger, 
 and causes failure.  Addition of oxygen carried in by 
 makeup water can cause internal corrosion.  Leaks in 
 boiler or piping must be repaired at once to prevent 
 makeup water.

Freeze protection fluids –
• NEVER use automotive antifreeze.  Use only inhibited 
 propylene glycol solutions, which are specifically 
 formulated for hydronic systems.  Ethylene glycol is 
 toxic and can attack gaskets and seals used in hydronic 
 systems.

When calling or writing about the boiler 
– Please have the boiler model and serial 
number from the boiler rating plate.

Consider piping and installation when 
determining boiler location.

Any claims for damage or shortage in 
shipment must be filed immediately 
against the transportation company by 
the consignee.

Factory warranty (shipped with unit) does 
not apply to units improperly installed or 
improperly operated.

3

 NOTICE

� WARNING

 NOTICE

� WARNING DO NOT install units in rooms or 
environments that contain corrosive 
contaminants (see Table 1 on page 4).  
Failure to comply could result in severe 
personal injury, death, or substantial 
property damage.

                  User’s Information Manual
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1  Prevent combustion air contamination
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If the boiler combustion air inlet is  located 
in a laundry room or pool facility, for 
example, these areas will always contain 
hazardous contaminants.

To prevent the potential of severe 
personal injury or death, check for areas 
and products listed in Table 1 before 
installing the boiler or air inlet piping.

If contaminants are found, you MUST:
 • Remove contaminants permanently.  
            —OR—
 • Relocate air inlet and vent   
   terminations to other areas.

� WARNING

� WARNING

Products to avoid:

Spray cans containing chloro/fluorocarbons

Permanent wave solutions

Chlorinated waxes/cleaners

Chlorine-based swimming pool chemicals

Calcium chloride used for thawing

Sodium chloride used for water softening

Refrigerant leaks

Paint or varnish removers

Hydrochloric acid/muriatic acid

Cements and glues

Antistatic fabric softeners used in clothes dryers

Chlorine-type bleaches, detergents, and cleaning solvents 
found in household laundry rooms
Adhesives used to fasten building products and other similar 
products
Areas likely to have contaminants

Dry cleaning/laundry areas and establishments

Swimming pools

Metal fabrication plants

Beauty shops

Refrigeration repair shops

Photo processing plants

Auto body shops

Plastic manufacturing plants

Furniture refinishing areas and establishments

New building construction

Remodeling areas

Garages with workshops

Table 1 Corrosive Contaminants and Sources� WARNING If the boiler combustion air inlet is located 
in any area likely to cause contamination, 
or if products which would contaminate 
the air cannot be removed, you must have 
the combustion air and vent re-piped 
and terminated to another location.  
Contaminated combustion air will damage 
the boiler, resulting in possible severe 
personal injury, death, or substantial 
property damage.

Pool and laundry products and common household 
and hobby products often contain fluorine or chlorine 
compounds.  When these chemicals pass through the boiler, 
they can form strong acids.  The acid can eat through the 
boiler wall, causing serious damage and presenting a possible 
threat of flue gas spillage or boiler water leakage into the 
building.

Please read the information listed in Table 1.  If contaminating 
chemicals will be present near the location of the boiler 
combustion air inlet, have your installer pipe the boiler 
combustion air and vent to another location, per the Knight 
Wall Hung Fire Tube Boiler Installation and Operation 
Manual.

                  User’s Information Manual
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Service technician
(see the Knight Wall Hung Fire Tube Boiler Service 

Manual)

General: 
 •  Reported problems

 • Inspect interior; clean and vacuum if 
     necessary

 • Clean condensate trap and fill with fresh 
    water

 • Check for leaks (water, gas, flue, 
    condensate)

 • Verify flue and air lines in good condition 
    and sealed tight

 • Check system water pressure/system 
    piping/expansion tank

     • Check fill water meter

  • Test boiler water.  When test  indicates, 
  clean system water   with approved             
    system restorer following  manufacturer’s 
        information

 •  Check control settings

 • Ignition and flame sense electrodes 
  (sand off any deposits; clean and 
     reposition)

 • Wiring and connections

 •     Perform start-up checkout and performance 
          verification per Section 10 in  the Knight  Fire 
       Tube Installation and Operation Manual.

 •  Flame inspection (stable, uniform)

 •  Flame signal (at least 4 mA)

 • Clean the heat exchanger if flue 
  temperature is more than 54°F above 
    return water temperature.

If combustion or performance indicate 
need:
  • Clean heat exchanger

  • Remove and clean burner using 
     compressed air only 
  • Clean the blower wheel 

Owner maintenance
(see pages 6 - 8 for detailed instructions)

Daily
 • Check boiler area

 •    Check pressure/temperature 
   gauge

Monthly

 
      • Check vent piping

 • Check air piping

 • Check air and vent termination 
  screens
 
 • Check relief valve

 • Check condensate drain system

       

Periodically  • Test low water cutoff (if used)

 • Reset button (low water cutoff)

Every
6 months

 • Check boiler piping (gas and 
   water) for leaks

 •   Operate relief valve

  

End
of season 
months

 • Shut boiler down (unless boiler 
  used for domestic hot water)

� WARNING Follow the maintenance procedures given throughout this manual.  Failure to perform the service and 
maintenance or follow the directions in this manual could result in damage to the boiler or system, resulting in 
severe personal injury, death, or substantial property damage.
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2  Maintenance schedule
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Maintenance procedures

Boiler must be serviced and maintained

� WARNING The boiler must be inspected and started 
annually at the beginning of the heating 
season by a qualified service technician.  
In addition, the maintenance and care 
of the boiler designated on page 5 of this 
manual and explained on pages 6 through 
8 must be performed to assure maximum 
boiler efficiency and reliability.  Failure to 
service and maintain the boiler and system 
could result in equipment failure, causing 
possible severe personal injury, death, or 
substantial property damage.

 NOTICE The following information provides 
detailed instructions for completing 
the maintenance items listed in the 
maintenance schedule on page 5.  In 
addition to this maintenance, the boiler 
must be serviced and started up at the 
beginning of each heating season by a 
qualified service technician.

Check boiler area

� WARNING To prevent potential of severe personal 
injury, death, or substantial property 
damage, eliminate all materials discussed 
below from the boiler vicinity and the 
vicinity of the boiler combustion air inlet.  
If contaminants are found:

Remove products immediately from the 
area.  If they have been there for an 
extended period, call a qualified service 
technician to inspect the boiler for possible 
damage from acid corrosion.

If products cannot be removed, 
immediately call a qualified service 
technician to re-pipe vent and air piping 
and locate vent termination/air intake 
away from contaminated areas.

1. Combustible/flammable materials -- Do not store 
 combustible materials, gasoline or any other flammable 
 vapors or liquids near the boiler.  Remove immediately if 
 found.

2. Air contaminants -- Products containing chlorine or 
 fluorine, if allowed to contaminate the boiler intake air, 
 will cause acidic condensate in the boiler.  This will cause 
 significant damage to the boiler if allowed to continue.   

 Read the list of potential materials listed in Table 1 on 
 page 4 of this manual.  If any of these products are in the 
 room from which the boiler takes its combustion air, they 
 must be removed immediately or the boiler combustion 
 air (and vent termination) must be relocated to another 
 area.

Check pressure/temperature gauge

1. Make sure the pressure reading on the boiler pressure/ 
 temperature gauge does not exceed 24 psi.  Higher 
 pressure may indicate a problem with the expansion 
 tank.

2. Contact a qualified service technician if problem persists.

Check vent piping

1. Visually inspect the flue gas vent piping for any signs of 
 blockage, leakage, or deterioration of the piping.  Notify 
 your qualified service technician at once if you find any 
 problems.

� WARNING Failure to inspect the vent system as noted 
above and have it repaired by a qualified 
service technician can result in vent system 
failure, causing severe personal injury or 
death.

Check air piping

1. Visually inspect the air inlet termination to be sure it is 
 unobstructed.  Inspect the entire length of air piping to 
 ensure piping is intact and all joints are properly sealed.

2. Call your qualified service technician if you notice any 
 problems.

Check relief valve

1. Inspect the boiler relief valve and the relief valve 
 discharge pipe for signs of weeping or leakage.

2. If the relief valve often weeps, the expansion tank may 
 not be working properly.  Immediately contact your 
 qualified service technician to inspect the boiler and 
 system.

Check condensate drain system

Inspect/check condensate lines and fittings

1. Inspect the condensate drain line, condensate PVC 
fittings and condensate trap (FIG. 2-1).

                  User’s Information Manual
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Figure 2-1 Condensate Trap

Figure 2-2 Condensate Disposal

                   User’s Information Manual

Condensate drain
1. This boiler is a high efficiency appliance that produces 

condensate.
2. The bottom of the boiler has a 1 1/4 inch pipe for 

connection of the condensate trap (FIG. 2-2).
3. The provided condensate trap is equipped with a ball 

that acts as a seal against harmful flue gases escaping 
in case there is no condensate in the trap.  If this ball is 
not present, flue gases may be able to pass through the 
trap when there is no condensate present, resulting in 
an unsafe environment.  It is important to check and 
make sure the ball is located in the trap, acting as a seal 
against flue gases.

4. Fill condensate trap with enough water to make the 
ball float (FIG. 2-1).

5. Loosen compression fitting (FIG. 2-1).
6. Slide the condensate trap onto the condensate drain 

at the bottom of the unit.  As the trap is pressed on, a 
stainless steel retaining ring will engage the drain pipe 
allowing the trap to be pushed on, but not pulled off.

7. Tighten compression fitting.
8. Slope condensate tubing down and away from the 

boiler into a drain or condensate neutralizing filter.  
Condensate from the Knight Wall Hung Fire Tube 
boiler will be slightly acidic (typically with a pH from 
3 to 5).  Install a neutralizing filter if required by local 
codes.

 A Neutralizer Kit is available from the factory 
(100157721).

9. Do not expose condensate line to freezing 
temperatures.

10. Use only plastic tubing or piping as a condensate 
drain line (FIG. 2-2).

CONDENSATE
DRAIN

REMOVABLE CAP TO
CLEAN OUT TRAP

COMPRESSION
FITTING

FLOAT BALL

IMG00209

GASKET

RETAINING
RING

11. A condensate removal pump is required if the boiler is 
below the drain.  When installing a condensate pump, 
select one approved for use with condensing boilers and 
furnaces.  The pump should have an overflow switch to 
prevent property damage from condensate spillage.  The 
switch should be wired in series with the air pressure 
switch inside the boiler.

Use materials approved by the authority 
having jurisdiction.  In the absence of other 
authority, PVC and CPVC pipe must comply 
with ASTM D1785 or D2845.  Cement and 
primer must comply with ASME D2564 or 
F493.  For Canada use CSA or ULC certified 
PVC or CPVC pipe, fittings, and cement.

 NOTICE

 NOTICE To allow for proper drainage on large 
horizontal runs, a second line vent may 
be required and tubing size may need to 
increase to 1 inch.
The condensate line must remain 
unobstructed, allowing free flow of 
condensate.  If condensate is allowed to 
freeze in the line or if the line is obstructed in 
any other manner, condensate can exit from 
the condensate trap vent opening, resulting 
in potential water damage to property.

The stainless steel retaining ring must be 
installed between the rubber sealing gasket 
and the compression fitting (FIG. 2-1).  The 
compression fitting must be tightened.

The condensate trap must have the float ball 
(FIG. 2-1) in place during all times of boiler 
operation to avoid flue gas emission from 
the condensate drain line.  Failure to ensure 
the float ball is in place could result in severe 
personal injury or death.

� WARNING

DIR #2000543292 00

CONDENSATE DRAIN CONNECTION -
ROUTE TO FLOOR DRAIN OR
NEUTRALIZING FILTER USING
3/4” PVC TUBING

CONDENSATE TRAP

REMOVABLE CAP
FOR CLEANING
TRAP
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� WARNING Have leaks fixed at once by a qualified 
service technician.  Failure to comply 
could result in severe personal injury, 
death, or substantial property damage.

Operate relief valve
1. Before proceeding, verify that the relief valve outlet has 
 been piped to a safe place of discharge, avoiding any 
 possibility of scalding from hot water.

� WARNING To avoid water damage or scalding due 
to valve operation, a metal discharge 
line must be connected to the relief 
valve outlet and run to a safe place of 
disposal.  This discharge line must be 
installed by a qualified heating installer or 
service technician in accordance with the 
instructions in the Knight Wall Hung Fire 
Tube Boiler Installation and Operation 
Manual.  The discharge line must be 
terminated so as to eliminate possibility of 
severe burns or property damage should 
the valve discharge.

2. Read the boiler pressure/temperature gauge to make 
 sure the system is pressurized.  Lift the relief valve 
 top lever slightly, allowing water to relieve through 
 the valve and discharge piping.

3. If water flows freely, release the lever and allow the valve 
 to seat.  Watch the end of the relief valve discharge pipe 
 to ensure that the valve does not weep after the line has 
 had time to drain.  If the valve weeps, lift the seat again to 
 attempt to clean the valve seat.  If the valve continues to 
 weep afterwards, contact your qualified service 
 technician to inspect the valve and system.

4. If water does not flow from the valve when you lift the 
 lever completely, the valve or discharge line may be 
 blocked.  Immediately shut down the boiler, following 
 the operating instructions on page 9 of this manual.  Call 
 your qualified service technician to inspect the boiler and 
 system. 

Shut boiler down (unless boiler is used 
for Domestic Water)

1. Follow “To Turn Off Gas to Appliance” on page 9 of this 
 manual.

2. Do not drain the system unless exposure to freezing 
 temperatures will occur.

3. Do not drain the system if it is filled with an antifreeze 
 solution.

4. DO NOT shut down boilers used for domestic water 
 heating, they must operate year-round.3. Replace the front access door.

Test low water cutoff (if installed)

1. If the system is equipped with a low water cutoff, 
 test the low water cutoff periodically during the heating 
 season, following the low water cutoff manufacturer’s 
 instructions.

Reset button (low water cutoff)

1. Testing the low water cutoff shuts the unit off.   Press the 
 RESET button on the low water cutoff to turn the unit 
 back on.

Check boiler piping (gas and water)

1. Remove the boiler front access door and perform a gas 
 leak inspection per steps 1 through 7 of the Operating 
 Instructions on page 9.  If gas odor or leak is detected, 
 immediately shut down the boiler following the 
 procedures on page 9.  Call a qualified service 
 technician.

2. Visually inspect for leaks around water piping.  
 Also inspect the  circulators, relief valve, and fittings.  
 Immediately call a qualified service technician to repair 
 any leaks.

                 User’s Information Manual
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3  Operating instructions
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Figure 3-1 Operating Instructions_ Models WH56 - WH286
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Figure 3-2 Operating Instructions_ Model WH400

3  Operating instructions
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Figure 4-1 Control Panel

Knight Wall Hung Fire Tube Boiler control module
Use the control panel (FIG. 4-1) to set temperatures, operating conditions, and monitor boiler operation.

4  SMART SYSTEM control module

11

The information on the bottom of the display shows the 
functions of the two SELECT keys (on either corner), and 
the NAVIGATION dial (in the center):

MENU = Left SELECT Key
SETPOINTS = NAVIGATION Dial - Pressing Down
SHDN = Right SELECT Key  

Access modes
User

The user can adjust space heating and tank target 
temperatures by pressing the NAVIGATION dial when 
“SETPOINTS” is flashing at the bottom of the display.  
The date and time, and the temperature units can also be 
changed (see page 11).

Installer
Most parameters are available only to the installer, 
accessible by entering the installer password, see the Knight 
Wall Hung Fire Tube Boiler Service Manual.
Saving parameters (reference the Parameter Table 
in the Knight Wall Hung Fire Tube Boiler Service Manual)

Please note that the brackets ([]) denote 
screen status.

 NOTICE

To enter a parameter and continue programming:
Press the RIGHT SELECT [SAVE] key 1 time to return to the 
parameter listings; press again to return to the menu listings.  
Remember to press the RIGHT SELECT [HOME] key when 
finished programming in order to save the changes made.

See the Knight Wall Hung Fire Tube Boiler Service Manual for 
a detailed description of parameters and access modes.

                 User’s Information Manual

DIR #2000544469 00

To save parameters and exit programming:
Press the RIGHT SELECT [SAVE] key and then press the 
RIGHT SELECT [HOME] key.

Set space heating operation

Determine controlling sensor

For space heating systems, the temperature control can be 
based on one of three sensors; the inlet, outlet, or system  supply 
sensor.  The SMART SYSTEM control is programmed at the 
factory to control the temperature of the outlet sensor.  The 
control will automatically switch to the system supply sensor 
once it is connected.  If it is desired to base the temperature 
control on the inlet sensor, the appropriate parameter must 
be changed in the control.  See the Knight Wall Hung Fire 
Tube Boiler Service Manual for a detailed explanation of this 
procedure.
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4  SMART SYSTEM control module (continued)

Verify space heat circulator mode

The Space Heating Mode controls both the system pump 
(if connected), and the boiler pump.  When the SMART 
SYSTEM control receives a space heating call for heat, it 
turns on the system pump.  If the boiler is not heating an 
indirect DHW (Domestic Hot Water) tank, and the set 
point is not met, it also turns on the boiler pump.  After the 
space heating call for heat ends, the system pump continues 
to run for a short period of time.  The system pump can be 
programmed to run continuously, except during outdoor 
shutdown.  If the boiler pump was running, it continues to 
run for a short period of time as well.  These pump delays are 
factory set to 30 seconds.  If different delays are desired, the 
appropriate parameters in the control must be changed.  See 
the Knight Wall Hung Fire Tube Boiler Service Manual for a 
detailed explanation of this procedure. 

Adjust set point temperature(s)

Please note that the brackets ([]) denote 
screen status.

 NOTICE

The NAVIGATION dial may be used during normal 
operation to adjust the space heating and tank set point 
temperatures.  

1. From the Status Screen press the NAVIGATION dial.
2. Turn the NAVIGATION dial counterclockwise to select 
 the appropriate set point.
3. Press the NAVIGATION dial to adjust the temperature.
4. Once the desired temperature is displayed, press the 
 RIGHT SELECT [SAVE] key.
5. If necessary repeat Steps 3 and 4 to make adjustments to 
 additional set points.
6. Press the RIGHT SELECT [HOME[ key to upload the 
 changes.
7. If the RIGHT SELECT [SAVE] key is not pressed, the 
 new settings will be discarded.

Set DHW boiler target temperature
When in the DHW Mode, the control will modulate to 
maintain the boiler outlet temperature or system supply 
temperature to a set point.  This set point is set at the factory 
to 180°F.  If a different set point is desired, the appropriate 
parameter in the control must be changed.  See the Knight 
Wall Hung Fire Tube Boiler Service Manual for a detailed 
explanation of this procedure.

Set maximum DHW fan speed
If the rated input of the indirect tank is less than the maximum 
output of the boiler, change the maximum DHW fan speed 
setting to limit the boiler output accordingly, see the Knight 
Wall Hung Fire Tube Boiler Service Manual for a detailed 
explanation of this procedure.

The SMART SYSTEM control has a built-in clock that it uses 
for its night setback feature and for logging events.  This clock 
must be set when the boiler is installed, and anytime the boiler 
has been powered off for more than 4 hours.  Use the following 
procedure to set the clock:
1. Press and hold the LEFT SELECT [MENU] key for at 
 least 5 seconds.
2. The display changes to read [PASSWORD], 
 with four (4) zeros below it.
3. Press the RIGHT SELECT [SAVE] key.
4. The display will then show a menu with the time and 
 date and temperature unit.
5. Press the NAVIGATION dial twice.
6. Turn the NAVIGATION dial to adjust the hours.  Press 
 the NAVIGATION dial.
7. Turn the NAVIGATION dial to adjust the minutes.  Press 
 the NAVIGATION dial.

8. Turn the NAVIGATION dial to adjust the month.  Press the 
 NAVIGATION dial.

9. Turn the NAVIGATION dial to adjust the date.  Press the 
 NAVIGATION dial.

10. Turn the NAVIGATION dial to adjust the year.  Press the 
 RIGHT SELECT [SAVE] key.

11. Press the RIGHT SELECT [HOME] key.

Please note that the brackets ([]) denote 
screen status.

 NOTICE

Set clock

                  User’s Information Manual

Set domestic hot water (DHW) operation
Verify DHW mode
There are two (2) modes of operation for DHW.  In Normal 
Mode, when a DHW demand begins, the control will start 
the DHW pump, turn off the boiler pump (if running), and 
modulate to bring the outlet temperature to the DHW boiler 
set point.  The maximum firing rate may be limited in this 
mode if desired.

In Zone Mode it is assumed that the indirect DHW tank is 
piped as a zone on the primary loop.  When a DHW demand 
begins, the control will turn on the DHW pump output, and 
raise the system temperature set point to the DHW boiler set 
point (if higher).  The boiler pump will be turned on.  The 
system pump may be forced on, forced off, or not changed, 
depending on the System Pump Mode selected (reference 
the Knight Wall Hung Fire Tube Service Manual for details).  
In this mode, any low temperature zones (such as radiant 
heating) may need additional controls to limit the water 
temperature sent to those zones.

The internal clock does not adjust for 
Daylight Savings Time and therefore, will 
require a manual adjustment.

 NOTICE

The clock is automatically updated whenever a PC is connected 
and the Win Pro-Installer program is started.
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Figure 4-2 Status Display Screen

4  SMART SYSTEM control module
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Status Display Screens
NOTE:  All screens show burner status, heat demands, lockout/blocking, pump status, and soft keys.

Section Display Description

A
(Boiler Status 

Bar)

STANDBY The unit has not received a call for heat from a remote thermostat 
nor has it received a call for heat from a DHW thermostat.

START The unit has begun a burn cycle and is checking all safety circuits.

PREPURGE The unit has initiated a prepurge period on a call for heat.

IGNITION The unit has begun a spark period to ignite the main burner.

 The unit has fired and is running at the displayed percentage.

POSTPURGE
The call for heat has been satisfied and the unit runs the fan for an 
additional postpurge period to clear the combustion chamber and 
vent system of residual flue products.

SHUTDOWN The unit has been placed in the OFF position.

SETPOINT MET The controlled temperature has exceeded its set point and its offset.

BLOCKED The unit has detected a condition that has temporarily interrupted 
the current call for heat.

B 
(Call for Heat 

Indicators)

Room Thermostat 1 has a call for heat.

Room Thermostat 2 has a call for heat.

Room Thermostat 3 has a call for heat.

The tank thermostat or sensor has a call for heat.

Indicates which room thermostat demand has priority.

The unit is being controlled by a 0 - 10V BMS signal.

The member unit is supplying heat while in Cascade Mode.

A

C

D

B

F

E

(BOILER 
STATUS)

(OPERATIONAL
INFORMATION)

(LEFT SELECT
KEY)

(RIGHT SELECT KEY)

(NAVIGATION DIAL)

(CALL FOR
HEAT)

%
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                  User’s Information Manual

Status Display Screens (cont’d)
NOTE:  All screens show burner status, heat demands, lockout/blocking, pump status, and soft keys.

Section Display Description

C
(Operational 
Information)

DETAILS SCREEN 1

a.  SYSTEM TEMP
b.  TANK TEMP
c.  OUTDOOR TEMP
d.  INLET TEMP
e.  OUTLET TEMP
f.  DHW RECIRC TEMP - The temperature read by the DHW  
     recirculation sensor (if connected).

DETAILS SCREEN 2

a.  DELTA T
b.  FLUE TEMP
c.  FLAME CURRENT
d.  FAN SPEED
e.  LOOP 1 TEMP - The temperature of Loop 1 reported by the 
     MTLC control.
f.  LOOP 2 TEMP - The temperature of Loop 2 reported by the 
    MTLC control.
g.  LOOP 3 TEMP - The temperature of Loop 3 reported by the 
     MTLC control. 

I/O SCREEN

a.  GAS PRESS SW - The state of the gas pressure switch.
b.  FLOW SW - The state of the flow switch.
c.  LOUVER RELAY - The state of the louver relay output.
d.  LOUVER SW - The state of the louver proving switch.
e.  BLOCKED DRAIN - The state of the blocked drain switch.
f.  GAS VALVE - The state of the gas valve output.

BMS SCREEN

a.  0 - 10V BMS IN
b.  0 - 10V RATE OUT
c.  BMS ADDRESS
d.  BMS CONTROL?
e.  SYS PUMP SPEED
f.  BLR PUMP OUT

HISTORY SCREEN

a.  SH RUN TIME - Total time running for Space Heat (SH).
b.  SH CYCLES - Total Space Heat (SH) demand cycles.
c.  DHW RUN TIME - Total time running for DHW.
d.  DHW CYCLES - Total DHW demand cycles.
e.  POWER TIME - Total time powered ON.
f.  IGNITIONS - Total number of successful ignitions.
g.  IGN ATTEMPTS - Total number of ignition attempts.

LAST 10 FAULTS

a.  FAULT NO.
b.  FAULT
c.  DATE
d.  TIME

Quinnipiac University Catholic Center O&M Manual EMS Job #4666
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4  SMART SYSTEM control module (continued)

                  User’s Information Manual

Status Display Screens (cont’d)
NOTE:  All screens show burner status, heat demands, lockout/blocking, pump status, and soft keys.

Section Display Description

C
(Operational 
Information 

cont.)

CASCADE STATUS
a.  CASCADE STATUS
b.  CASCADE POWER
c.  PRESENT

NIGHT SETBACK
a.  TRIGGER 1 - Next Space Heat (SH) night setback trigger.
b.  TRIGGER 2 - Next DHW night setback trigger.

D
(LEFT SELECT 
key function)

MENU Press and hold the LEFT SELECT key for five (5) seconds to access 
the Parameter Settings Menu.

 HOME Press the LEFT SELECT key to go back to the Home Status Screen 
and upload any changes.

EXIT Press the LEFT SELECT key to go back to the previous Menu Screen.

YES Press the LEFT SELECT key to accept current operation.

SKIP Press the LEFT SELECT key to skip / un-enable the current selected 
setback trigger.

LIMITS Press the LEFT SELECT key to access the High Limit Settings Menu.

E
(NAVIGATION 

dial function)
MODIFY Pressing the NAVIGATION dial will allow the installer to change 

the text.

F
(RIGHT SELECT 

key function)

SHDN Press the RIGHT SELECT key to turn the boiler OFF.

ON Press the RIGHT SELECT key to turn the boiler ON.

NO Press the RIGHT SELECT key to cancel the shutdown operation.

SAVE Press the RIGHT SELECT key to save the current change.

HOME Press the RIGHT SELECT key to return to the Status Screen and 
upload parameter changes.
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Service Manual
Models:  56 - 400

This manual must only be used by 
a qualified heating installer / service 
technician. Read all instructions, 
including this manual and the 
Knight Wall Hung Fire Tube Boiler 
Installation and Operation Manual, 
before installing.  Perform steps in 
the order given.  Failure to comply 
could result in severe personal 
injury, death, or substantial 
property damage.

� WARNING

Save this manual for future reference.

100288296_2000546130_Rev A
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Hazard definitions
The following defined terms are used throughout this manual to bring attention to the presence of hazards of various risk levels or 
to important information concerning the life of the product.

� DANGER

� WARNING

� CAUTION

 CAUTION

 NOTICE

DANGER indicates an imminently hazardous situation which, if not avoided, will result in death or serious 
injury.

WARNING indicates a potentially hazardous situation which, if not avoided, could result in death or serious 
injury.

CAUTION indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate 
injury.

CAUTION used without the safety alert symbol indicates a potentially hazardous situation which, if not 
avoided, may result in property damage.

NOTICE indicates special instructions on installation, operation, or maintenance that are important but not 
related to personal injury or property damage.
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Please read before proceeding
Installer – Read all instructions, 
including this manual and the Knight 
Wall Hung Fire Tube Boiler Installation 
and Operation Manual, before installing.  
Perform steps in the order given.

User – This manual is for use only by 
a qualified heating installer/service 
technician.  Refer to the Knight Wall 
Hung Fire Tube Boiler User’s Information 
Manual for your reference.

Have this boiler serviced/inspected by 
a qualified service technician at least 
annually.

Failure to comply with the above could 
result in severe personal injury, death or 
substantial property damage.

When calling or writing about the boiler 
– Please have the boiler model and serial 
number from the boiler rating plate.

Consider piping and installation when 
determining boiler location (see the Knight 
Wall Hung Fire Tube Boiler Installation 
and Operation Manual).

Any claims for damage or shortage in 
shipment must be filed immediately 
against the transportation company by the 
consignee.

3

Handling ceramic fiber materials

REMOVAL OF COMBUSTION CHAMBER LINING

The combustion chamber insulation in this appliance contains ceramic fiber material.  Ceramic fibers 
can be converted to cristobalite in very high temperature applications.  The International Agency for 
Research on Cancer (IARC) has concluded, “Crystalline silica inhaled in the form of quartz or cristobalite 
from occupational sources is carcinogenic to humans (Group 1).”  Normal operating temperatures in this 
appliance are below the level to convert ceramic fibers to cristobalite.  Abnormal operating conditions 
would have to be created to convert the ceramic fibers in this appliance to cristobalite.

The ceramic fiber material used in this appliance is an irritant; when handling or replacing the ceramic 
materials it is advisable that the installer follow these safety guidelines.

Avoid breathing dust and contact with skin and eyes.
 • Use NIOSH certified dust respirator (N95). This type of respirator is based on the OSHA 

 requirements for cristobalite at the time this document was written. Other types of respirators may 
 be needed depending on the job site conditions. Current NIOSH recommendations can be found on 
 the NIOSH website at http://www.cdc.gov/niosh/homepage.html. NIOSH approved respirators, 
 manufacturers, and phone numbers are also listed on this website.

 • Wear long-sleeved, loose fitting clothing, gloves, and eye protection.

Apply enough water to the combustion chamber lining to prevent airborne dust.

 Remove the combustion chamber lining from the appliance and place it in a plastic bag for disposal.

 Wash potentially contaminated clothes separately from other clothing. Rinse clothes washer 
thoroughly.

NIOSH stated First Aid.

 Eye:  Irrigate immediately.  
 Breathing:  Fresh air.

� WARNING  NOTICE

� WARNING

                                 Service Manual
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Please read before proceeding
When servicing boiler –

• To avoid electric shock, disconnect electrical supply 
 before performing maintenance.

• To avoid severe burns, allow boiler to cool before 
 performing maintenance.

Boiler operation –

• Do not block flow of combustion or ventilation air to 
 the boiler.

• Should overheating occur or gas supply fail to shut off, 
 do not turn off or disconnect electrical supply to 
 circulator.  Instead, shut off the gas supply at a location 
 external to the appliance.

• Do not use this boiler if any part has been under water.  
 The possible damage to a flooded appliance can be 
 extensive and present numerous safety hazards. Any 
 appliance that has been under water must be replaced.

Boiler water –

• Thoroughly flush the system (without boiler 
 connected) to remove sediment. The high-efficiency 
 heat exchanger can be damaged by build-up or 
 corrosion due to sediment.

• Do not use petroleum-based cleaning or sealing 
 compounds in the boiler system. Gaskets and seals in 
 the system may be damaged. This can result in 
 substantial property damage.

• Do not use “homemade cures” or “boiler patent 
 medicines”. Serious damage to the boiler, personnel, 
 and/or property may result.

• Continual fresh make-up water will reduce boiler life.  
 Mineral buildup in the heat exchanger reduces heat 
 transfer, overheats the stainless steel heat exchanger, and 
 causes failure.  Addition of oxygen carried in by makeup 
 water can cause internal corrosion. Leaks in boiler  
 piping must be repaired at once to prevent the 
 introduction of makeup water.

Freeze protection fluids –

• NEVER use automotive antifreeze.  Use only inhibited 
 propylene glycol solutions which are specifically 
 formulated for hydronic systems.  Ethylene glycol is 
 toxic and can attack gaskets and seals used in hydronic 
 systems.

                                 Service Manual
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What is in this manual?
Service

The Knight Wall Hung Fire Tube Boiler 
display
• Display panel readout, buttons and their functions

Control module inputs
• Control module inputs and options

Control module outputs
• Control module outputs and options

General
• How the boiler operates
• How the control module operates
• Access modes -- user and installer
• Sequence of operation --  Domestic Hot Water 
 (DHW)/space heating

Control panel menu access
• Accessing programming mode and locating menus  
 (See separate guide covering the interface.)

Control panel parameter access
• Accessing and changing parameters from the display panel

Quick start information -- parameter 
table
• An index of available adjustments and readouts, where to 
 access them and where to find detailed information.

Knight Wall Hung Fire Tube Boiler 
parameters
• General
• Temperature Setting
• Data Logging
• Functions
• DHW Settings
• Outdoor Reset
• Anti-cycling
• Control Modes
• Building Management System (BMS)
• Circulation Pumps
• Service Notification
• Basic Setup
• USB

Maintenance

• Service and maintenance schedules
• Address reported problems
• Inspect boiler area and boiler interior
• Clean condensate trap
• Check all piping for leaks
• Check air openings
• Flue vent system and air piping
• Check water system
• Check expansion tank
• Check boiler relief valve
• Inspect ignition electrode
• Check ignition ground wiring
• Check all boiler wiring
• Check control settings
• Perform start-up and checks
• Check burner flame
• Check flame signal
• Check flue gas temperature
• General maintenance
• Review with owner
• Cleaning boiler heat exchanger

Troubleshooting

• Troubleshooting table - No display
• Checking temperature sensors
• Sensor tables
• Troubleshooting table - Fault messages displayed on  
 boiler interface
• Combustion analysis procedure
• Gas valve adjustment procedure

                                 Service Manual
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1  Service

DIR #2000544469 00

USB

PC
CONNECTION

LEFT SELECT KEY RIGHT SELECT KEY

RESET KEY

SERVICE
MODE 

BUTTON

The Knight Wall Hung Fire Tube Boiler display

The information on the bottom of the display shows the functions of the two SELECT keys (on either corner), and the 
NAVIGATION dial (in the center):

MENU = Left SELECT Key
SETPOINTS = NAVIGATION Dial - Pressing Down
SHDN = Right SELECT Key    

                                 Service Manual
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1  Service (continued)

GAS PRESSURE SWITCH

DHW TANK THERMOSTAT

ROOM THERMOSTAT /
ZONE CONTROL

FLOW SWITCH

SYSTEM SUPPLY SENSOR

OUTDOOR SENSOR

SEQUENCER / BUILDING
MANAGEMENT SYSTEM

LOW VOLTAGE 
CONNECTION

BOARD

INLET TEMPERATURE
SENSOR

OUTLET TEMPERATURE /
HI-LIMIT SENSOR

FLUE GAS SENSOR

LOUVER PROVING SWITCH

FLAME SENSOR

LOW WATER CUTOFF

BLOCKED DRAIN / AIR 
PRESSURE SWITCH

DISPLAY PANEL

SMART CONTROL
MODULE

SYSTEM PUMP SPEED CONTROL

DHW RECIRCULATION SENSOR

DHW TANK SENSOR

Control inputs

                                 Service Manual
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1  Service

LOW VOLTAGE 
CONNECTION

BOARD

SMART CONTROL
MODULE

ALARM BELL

LOUVER RELAY

RUN TIME CONTACTS

BUILDING MANAGEMENT
 SYSTEM

BOILER PUMP

SYSTEM PUMP

DHW PUMP

IGNITOR

BLOWER

GAS VALVE

DISPLAY PANEL

DHW RECIRCULATION
PUMP RELAY

DHW RECIRCULATION PUMP

Control outputs
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Quinnipiac University Catholic Center O&M Manual EMS Job #4666
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1  Service (continued)

General Operation
How the boiler operates

The Knight Wall Hung Fire Tube boiler uses an advanced 
stainless steel heat exchanger and an electronic control 
module that allows fully condensing operation. The blower 
pulls in gas and air and pushes flue products out of the 
boiler through the heat exchanger and flue piping. The 
control module regulates blower speed to control boiler 
firing rate. The gas valve senses the amount of air flowing 
into the boiler and allows only the right amount of gas to 
flow.

How the control module operates

The Knight Wall Hung Fire Tube boiler control module 
receives input from boiler sensors. The control module 
activates and controls the blower and gas valve to regulate 
heat input and switches boiler, DHW, DHW recirculation, 
and system pumps on and off as needed.  The user/installer 
programs the module to meet system needs by adjusting 
control parameters. These parameters set operating 
temperatures and boiler operating modes.  Boiler operation 
can be based on boiler outlet water temperature, boiler 
return water temperature or system supply temperature, 
depending on the parameter setting.

Sequence of operation

Table 1-1 shows control module normal sequences of 
operation for space heating and DHW operation. The 
combined operation sequence is for a typical application, 
programmed to provide DHW priority.

Access modes

User

The user can adjust space heating and tank target temperatures 
by pressing the NAVIGATION dial when “SETPOINTS” is 
flashing at the bottom of the display. The date and time, and 
the temperature units can also be changed.

Installer

Most parameters are available only to the installer, accessible 
by entering the installer password (5309).

Saving parameters (reference the Parameter Table - 
Table 1-4 on pages 15 - 18 of this manual)

Please note that the brackets ([]) denote 
screen status. NOTICE

To save parameters and exit programming:

Press the RIGHT SELECT [SAVE] key and then press the 
RIGHT SELECT [HOME] key.

To enter a parameter and continue programming:

Press the RIGHT SELECT [SAVE] key 1 time to return to the 
parameter listings; press again to return to the menu listings.  
Remember to press the RIGHT SELECT [HOME] key when 
finished programming in order to save the changes made.

                                 Service Manual
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1  Service
Table 1-1 Sequence of Operation

OPERATION DISPLAY

1. Upon a call for heat, the gas pressure switch(es) must be closed. 

2. Once the gas pressure switch(es) are closed, the control turns 
on the appropriate pumps (system and boiler pumps for space 
heating, DHW pump for DHW).  The flow switch and/or LWCO 
must close.

3. The control turns on power to the louver relay.  The louver 
proving switch, and blocked drain / air pressure switch must 
close.

4. The control starts a prepurge cycle by starting the blower.

5. The control starts a trial for ignition by firing the spark 
 electrode and opening the gas valve.

6.  If flame is not detected after the sparking ends, the control will 
     perform a postpurge, then start another prepurge cycle and try 
    to light the burner again. The control will perform a total of 4  
    attempts before locking out.

10
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1  Service (continued)
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Table 1-1 (continued from previous page) Sequence of Operation

OPERATION DISPLAY

7. If flame is detected, it holds the firing rate steady for a few 
seconds to let the flame stabilize, then it begins to modulate the 
firing rate based on a set point or some other command (such 
as a 0-10V BMS signal).

a

8. If the space heating call for heat is active, and the tank thermostat 
or sensor starts a DHW call for heat, the boiler will switch to the 
DHW mode.  If programmed for normal DHW operation (not as 
a zone), the DHW pump will turn on first, then the boiler pump 
will turn off (boiler and DHW pump operation briefly overlap to 
ensure flow is maintained through the unit). This will divert the 
boiler’s outlet water from the heating system and send it to the 
tank coil instead. The control will then modulate to maintain the 
outlet temperature to the DHW boiler set point.

9.  If the boiler is not part of a Cascade, and both the space heating  
and DHW calls for heat remain active long enough, the boiler will 
switch back and forth between the two heating modes until one 
of them is satisfied.

10.  Once both calls for heat are satisfied, the control will turn off 
  the burner. The blower will continue to run during the postpurge 
  period.

11. Any pumps that are running will continue to run for their 
respective pump delay times before turning off, unless 
programmed to remain on continuously.  A 60 second anti-cycle 
period will start, which will delay any new call for heat until it 
times out.

12.  In Standby, ready to start a new cycle.

                                 Service Manual
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1  Service
Display panel menu access

Table 1-2 Use this procedure to access menus from the display panel

BUTTON SCREEN 
STATUS OPERATION DISPLAY

 [MENU] Press and hold the LEFT SELECT soft key [MENU] 
for five (5) seconds.

Rotate the NAVIGATION dial clockwise until 5 is 
displayed (first digit on the left).

Press the NAVIGATION dial to select the next digit.  
Rotate the NAVIGATION dial clockwise until 3 is 
shown in the display.

Press the NAVIGATION dial 2 times to move to the last 
digit.  Rotate the NAVIGATION dial counterclockwise 
until 9 is displayed.

[SAVE] Press the RIGHT SELECT soft key [SAVE].

                                 Service Manual
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1  Service (continued)

Display panel parameter access

Table 1-3 This is a typical example of accessing a parameter, shown for parameter Temperature Settings, MIN 
SH Setpt

BUTTON SCREEN 
STATUS OPERATION DISPLAY

This example shows how to access parameter Temperature Settings.  The first display shown is at the beginning 
of the menu listings, after entering the installer access code.

Rotate the NAVIGATION dial counterclockwise until 
the arrow (>) is next to TEMPERATURE SETTINGS.

Press the NAVIGATION dial one time.

Rotate the NAVIGATION dial counterclockwise until 
the arrow (>) is next to MIN SETPT.

Press the NAVIGATION dial one time.

Rotate the NAVIGATION dial to the desired 
temperature.

                                 Service Manual
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1  Service 
Display panel parameter access (cont.)

Table 1-3 This is a typical example of accessing a parameter, shown for parameter Temperature Settings, MIN 
SH Setpt

BUTTON SCREEN 
STATUS OPERATION DISPLAY

This example shows how to access parameter Temperature Settings.  The first display shown is at the beginning 
of the menu listings, after entering the installer access code.

[SAVE] Press the RIGHT SELECT soft key [SAVE] one time.

[EXIT] Press the LEFT SELECT soft key [EXIT] if all 
desired changes have been made.

[HOME] Press the LEFT SELECT soft key [HOME].

   Wait for the new settings to be saved.

                                 Service Manual
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1  Service (continued)

Parameter table
Table 1-4 This table lists SMART SYSTEM control module parameters and where to access them

Menu Description See 
Page User Access Installer 

Access
Vacation Mode (On/Off) 19 Yes Yes
Time and Date 19 Yes Yes
Software Version (read only) 19 No Yes
Temperature Units (ºC/ºF) 19 Yes Yes

SH Night Setback Offset
IF SH NSB > 0:
     i.  SH Night Setback On Times
     ii.  SH Night Setback Off Times

19 No Yes

DHW Night Setback Offset
IF DHW NSB > 0:
     i.  DHW Night Setback On Times
     ii. DHW Night Setback Off Times

20 No Yes

Display Timeout 20 No Yes

Display Contrast 20 Yes Yes

SH1 Set Point User 20 Yes Yes

Minimum SH Set Point 20 No Yes

Maximum SH Set Point 20 No Yes

Offset SH1 Set Point 20 No Yes
Differential SH1 Set Point 20 No Yes
SH2 Set Point User 20 Yes Yes

Offset SH2 Set Point 20 No Yes

Differential SH2 Set Point 20 No Yes

SH3 Set Point User 20 Yes Yes

Offset SH3 Set Point 20 No Yes
Differential SH3 Set Point 20 No Yes

3-Way Valve Time 20 No Yes

Reset Last 10 Errors 20 No Yes

Service Mode Delay 21 No Yes
Freeze Protection Pump On 21 No Yes

Freeze Protection Burner On 21 No Yes

Freeze Protection Burner Differential 21 No Yes

Tank Set Point 21 Yes Yes
Tank Set Point Differential 21 No Yes
DHW Boiler Set Point 21 No Yes

Boiler Set Point Offset 21 No Yes
Boiler Set Point Differential 21 No Yes
DHW Recirc Pump Offset 21 No Yes
DHW Recirc Pump Differential 21 No Yes
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1  Service  

Parameter table 

Table 1-4 (continued from previous page) This table lists SMART SYSTEM control module parameters and where 
to access them

Menu Description See 
Page User Access Installer 

Access

Tank Minimum Set Point 22 No Yes

Tank Maximum Set Point 22 No Yes

DHW Max Rate 22 No Yes

DHW Type (normal, zone)
     i.  SH/DHW Switching Time
     ii. DHW/SH Switching Time
ELSE:
     i.  DHW FORCES SYSP (YES/NO)
     ii. DHW BLOCKS SYSP (YES/NO)

22 No Yes

IF Outdoor Sensor Connected:

Low Outdoor Temperature 1 22 No Yes

High Outdoor Temperature 1 22 No Yes

SH1 Set Point at Low Outdoor Temp 23 No Yes

SH1 Set Point at High Outdoor Temp 23 No Yes

Outdoor Shutdown Temp 1 23 No Yes

Outdoor Shutdown Differential 1 23 No Yes

Shift Heat Curve 1 23 No Yes

Low Outdoor Temperature 2 23 No Yes

High Outdoor Temperature 2 23 No Yes

SH2 Set Point at Low Outdoor Temp 23 No Yes

SH2 Set Point at High Outdoor Temp 23 No Yes

Outdoor Shutdown Temp 2 23 No Yes

Outdoor Shutdown Differential 1 23 No Yes

Shift Heat Curve 2 23 No Yes

Low Outdoor Temperature 3 23 No Yes

High Outdoor Temperature 3 23 No Yes

SH3 Set Point at Low Outdoor Temp 23 No Yes

SH3 Set Point at High Outdoor Temp 23 No Yes

Outdoor Shutdown Temp 3 23 No Yes

Shift Heat Curve 3 23 No Yes

Boost Temperature
IF Boost Temperature > 0
     i.  Boost Time

24 No Yes
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1  Service (continued)
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Parameter table 

Table 1-4 (continued from previous page) This table lists SMART SYSTEM control module parameters and where 
to access them

Menu Description See 
Page User Access Installer 

Access

Anti-cycling Time 24 No Yes

Anti-cycling Override Differential 24 No Yes

Ramp Delay (Enable/Disable) 24 No Yes

Modulation Factor 24 No Yes

Controlling Sensor(Outlet/System Supply/Inlet) 25 No Yes

Cascade Address
     IF Address = 0:
         Maximum Cascade Outlet Set Point
         Cascade Offset
         Cascade Differential
         Cascade Type (L/L, EFF)
         Minimum On/Off Time
         Minimum Next On Time
         Minimum Pumps On

     ELSE IF Address = 1:
        Alternate Leader? (Y/N)
         IF Yes:
                Maximum Cascade Outlet Set Point
                Cascade Offset
                Cascade Differential
                Cascade Type (L/L, Eff)
                Minimum On/Off Time
                Minimum Next On Time
                Minimum Pumps On

25 No Yes

Boiler Size
 i.   Cascade Address
 ii.  Type
 iii.  Input

26 No Yes

BMS (Active, Inactive)
     IF Active:
       i.   BMS Type (Power, Set Point)
            IF Power:
               1.  Power at Minimum Volts
               2.  Power at Maximum Volts
            ELSE:
               1.  Set Point at Minimum Volts
               2.  Set Point at Maximum Volts
         ii.  Minimum Volts
         iii. Maximum Volts
         iv. TStat Input (Active, Inactive)
         IF Inactive:
               1.  On Volts
               2.  Off Differential Volts

27 No Yes

ModBus/BACNet (Active, Inactive)
       IF Active:
         i. BAS Timeout

27 No Yes
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Parameter table 

Table 1-4 (continued from previous page) This table lists SMART SYSTEM control module parameters and where 
to access them

Menu Description See 
Page User Access Installer 

Access
System Pump Delay 28 No Yes
Boiler Pump Delay 28 No Yes

DHW Pump Delay 28 No Yes

System Pump Anti-Seize Delay 28 No Yes

Boiler Pump Anti-Seize Delay 28 No Yes
DHW Pump Anti-Seize Delay 28 No Yes
System Pump Type (CFH, WWSD) 28 No Yes
Boiler Pump Delta T Set Point 28 No Yes

Boiler Pump Minimum Volts 28 No Yes

Service Notification Months 28 No Yes
Service Notification Running Time 28 No Yes

Service Notification Cycles 28 No Yes

Reset Service Reminder 29 No Yes

Installer Name 29 No Yes

Installer Phone Number 29 No Yes

Time & Date 29 No Yes
IF Outdoor Sensor Connected:
     i.   Low Outdoor Temperature 1
     ii.  High Outdoor Temperature 1
     iii. SH1 Set Point at Low Outdoor Temperature
     iv. SH1 Set Point at High Outdoor Temperature
     v.  Outdoor Shutdown Temperature
     vi. Outdoor Shutdown Differential 1

29 No Yes

Cascade Address
     IF Address = 0:
          i.   Maximum Cascade Set Point
          ii.  Cascade Offset
          iii. Cascade Differential
          iv. Cascade Type (L/L, EFF)

29 No Yes

BMS (Active, Inactive)
     IF Active:
          i.   BMS Type (Power, Set Point)
               IF Power:
               1.  Power at Minimum Volts
               2.  Power at Maximum Volts
               ELSE:
               1.  Set Point at Minimum Volts
               2.  Set Point at Maximum Volts
          ii.  Minimum Volts
          iii. Maximum Volts
          iv. TStat Input (Active, Inactive)
      IF Inactive:
               1.  On Volts
               2.  Off Differential Volts

29 No Yes

  IF USB Drive Contains “Lochinvar” Folder:
           Existing Parameter Files Displayed
  ELSE IF USB Drive Does Not Contain “Lochinvar”     
  Folder:
            Option to Create “Lochinvar” Folder

29 No Yes
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1  Service (continued)

Viewable and changeable control parameters

General
Vacation Mode 
This parameter forces the Space Heating (SH) and DHW set 
points to decrease by the amounts programmed in the Night 
Setback Offset parameters.  It is used to save energy, such 
as when the building is unoccupied for an extended period 
of time.  For this function to work, the Space Heating Night 
Setback Offset and/or DHW Night Setback Offset parameters 
must be set to a value higher than 0°.  The default value of this 
parameter is OFF.

Time and Date 

The control uses an internal clock for the night setback feature 
and for logging of events.  For these features to work correctly, 
the clock must be set when the boiler is first installed or 
anytime the boiler has been powered off for more than four (4) 
hours.  This parameter must be accessed to set the clock.  

The clock is automatically updated whenever a PC is connected 
and the Win_Pro-Installer program is started.

Software Version
The software version allows the user to view the software 
version in use by the control.  This software controls the 
operation of the boiler.  When a new software version becomes 
available, the existing control can be replaced with a new 
control to update the software.

Software version is read only.

Temperature units (°C / °F)
The control can be configured to display temperature in either 
°C or °F.  This parameter can be changed by the user or the 
installer by accessing the Temperature Units parameter.  The 
default is °F.
Space Heating (SH)  and Domestic Hot Water (DHW) 
Night Setback Offset
Once the unit’s internal clock has been set correctly, the Night 
Setback feature can be used to program a lower set point 
during unoccupied times.  Both the space heating and DHW 
can be programmed for night setback.  When in night setback, 
the control reduces the set point by a fixed amount.  For space 
heating, it subtracts the space heating night setback offset 
from each of the SH user set points (SH1, 2, and 3 Set point 
parameters), or the calculated outdoor reset set point (if lower).  
For DHW, it subtracts the DHW night setback offset from the 
tank set point (Tank Set point parameter).  

NOTE:  The DHW night setback will not work without a tank 
sensor installed.  

The installer may adjust the space heating night setback offset 
by accessing the SH Night Setback Offset parameter and the 
DHW night setback offset by accessing the DHW Night Setback 
Offset parameter.  The minimum setting is 0°F (0°C) and the 
maximum setting is 90°F (50°C).

Space Heating (SH)  and Domestic Hot Water (DHW) 
Night Setback On and Off Times
These are the times at which the SH Night Setback and DHW 
Night Setback Offsets become active and inactive.  There are 
seven (7) stop times and seven (7) start times each for the SH 
and DHW night setback functions.  Any start or stop time may 
be set to any time during the week.  When a start time and a 
stop time are programmed for the same day and time, the stop 
time has priority (this is how a start time can be disabled).  
The installer can adjust the SH Night Setback start and stop 
times by accessing the parameter SH NSB On/Off Times.  The 
installer can access the DHW Night Setback start and stop times 
by accessing the DHW NSB On/Off Times parameter.  These 
settings can be adjusted as follows:

1. When the screen is first accessed, start and stop triggers 1 are 
 displayed.  If a different trigger number is desired, rotate the 
 NAVIGATION dial until the desired trigger number appears.  
 Once it is found, press the NAVIGATION dial to adjust the 
 start and stop times.  The day of the week for the start time 
 will flash.

2. Rotate the NAVIGATION dial to adjust the day of the week 
 of the start trigger.  Once it is set to the desired day of the 
 week, press the NAVIGATION dial again.  The start time 
 hour will flash.    

3. Rotate the NAVIGATION dial to adjust the start time hour 
 to the desired time.  Press the NAVIGATION dial again.  
 The start time minutes will flash.

4. This process may be continued until the start and stop days 
 and times are adjusted as desired.  When finished with this 
 set of triggers, press the [SAVE] key.

5. Rotate the NAVIGATION dial to select another set of 
 start and stop triggers, or press the [EXIT] key to return to 
 the previous menu.

 CAUTION Before changing parameters, note the 
settings so that the unit can be returned to 
its original operating parameters.

 NOTICE The internal clock does not adjust for 
Daylight Savings Time and therefore, will 
require a manual adjustment.
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Temperature Settings
Space Heating (SH1, SH2, SH3) Set Point

There are three (3) individual user set points for better zone 
control.  These are listed as SH1 Set Point through SH3 Set 
Point.  If multiple set points are calling for heat the highest 
set point has priority.  The range is SH Minimum Set point 
to SH Maximum Set point.  The default is 125°F (52°C).

Space Heating (SH) Minimum Set Point
The SH minimum set point sets the minimum water 
temperature set point that can be used for space heating 
operation.  The user or installer will not be able to program 
the control with a lower SH set point.  This parameter can 
only be changed by the installer by accessing Minimum 
SH Set point parameter. The temperature range of this 
parameter is 32°F (0°C) to the space heating maximum set 
point.  The default value is 60°F (16°C).

 CAUTION Mixing valves are required for the 
protection of any low temperature 
loops.

Night Setback Override
Any Night Setback On trigger currently active or scheduled 
within the next seven (7) days can be skipped.  To skip a 
trigger, go to the Night Setback Status Screen and press 
the SKIP button. Rotate the NAVIGATION dial until the 
arrow (>) is next to the trigger you wish to skip.  Press the 
NAVIGATION dial once.  “SK” will appear next to that 
trigger to indicate that it will be skipped.  You can restore 
an upcoming trigger by selecting that trigger, and pressing 
the NAVIGATION dial again.  The “SK” next to that 
trigger will disappear.  

To save any changes and return to the Home Screen, press 
the RIGHT SELECT [HOME] key.  To return to the Status 
Screen without saving the changes, press the LEFT SELECT 
[EXIT] key.

Display Timeout
This is the time in which the display remains illuminated.  
The range is 10 seconds to 10 minutes.  The default is 10 
minutes.

Display Contrast
The contrast of the LCD display can be adjusted to improve 
readability.  The contrast is adjusted automatically when 
the display board is tested at the factory, but different 
ambient conditions may warrant changing the setting.  
This parameter can be changed by accessing the Display 
Contrast setting.  The range of this parameter is -10 to +10.  
The default setting is 0.

Space Heating (SH) Maximum Set Point
The SH maximum set point sets the maximum water 
temperature set point that can be used for space heating.  The 
user or installer will not be able to program the control with a 
higher SH set point.  This parameter can only be changed by 
the installer by accessing Maximum SH Set point parameter.  
The temperature range of this parameter is the space heating 
minimum set point to 190°F (88°C).  The default value is 185°F 
(85°C).

SH1 - SH3 Offset Set Point
The SH offset sets how many degrees above set point the 
temperature has to go before the boiler will shut off.  This 
parameter can only be changed by the installer by accessing 
parameters SH1, 2 and 3 Offset Set point parameters.  The 
temperature range of these parameters is 0°F to 20°F.  The 
default value is 10°F.

SH1 - SH3 Differential Set Point
The SH differential sets how many degrees below the offset the 
temperature has to drop before the boiler turns back on.  This 
parameter can only be changed by the installer by accessing 
the SH1, 2 and 3 Differential Set point parameters.  The range 
is 0°F to 60°F.  The default is 20°F.

3-Way Valve Time
The optional Lochinvar Multi-Temperature Loop Control 
Board (MTLC) can be used to control the supply temperature 
in up to three (3) sub-loops, corresponding to each of the three 
(3) SH set points, through the use of 3-way mixing valves.  To 
ensure the MTLC will control these temperature properly, it is 
necessary to let the control know how much time these mixing 
valves require to fully open and close.  Program this time into 
the 3-Way Valve Time parameter.  Since this parameter applies 
to all of the mixing valves used, the actual open/close time 
must be approximately the same for each one.  The minimum 
setting is 1 second, and the maximum setting is 255 seconds.  
The default setting is 20 seconds.

Data Logging
Reset log errors
The reset log errors function clears the last 10 errors log. 
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Tank Set Point Differential
When a tank sensor is installed, the tank temperature must drop 
this amount below the tank set point (DHW Tank Set point 
parameter) before the boiler turns back on.  The installer can 
adjust this setting by accessing the Tank Set point Differential 
parameter.  The minimum setting is 0° (0°C), and the maximum 
is 40°F (22°C).  The default setting is 6°F (3°C).

DHW Boiler Set Point
When a DHW call for heat becomes active, the control will 
use the DHW boiler set point to determine the firing rate of 
the boiler based on the boiler outlet water temperature, or 
system temperature when DHW is programmed as a zone.  
This parameter can be changed by the installer by accessing the 
DHW Boiler Set point parameter.  The temperature range of this 
parameter is 68°F (20°C) to 190°F (88°C).  The default value is 
180°F (82°C).

DHW Boiler Offset
This parameter reflects the degrees above DHW boiler set point 
the temperature has to go before the boiler will shut off.  The 
range is 0°F (0°C) to 20°F (11°C).  The default setting is 5°F 
(2.8°C).

DHW Boiler Differential
This parameter reflects the degrees below DHW boiler offset 
set point the temperature has to go before the boiler turns back 
on.  The range is 0°F (0°C) to 60°F (33°C).  The default setting 
is 10°F (6°C).

DHW Recirculation Pump Offset (Recirculation Pump)
The SMART SYSTEM control will turn the DHW recirculation 
pump on when the DHW return water temperature drops 
below the DHW Tank Set Point minus the DHW Recirculation 
Pump Offset.  The range for this parameter is 0° to 54°F (30°C).  
The default value is 10°F (5°C).

DHW Recirculation Pump Differential
Once the SMART SYSTEM control turns the DHW recirculation 
pump on, the DHW return water temperature must increase by 
the DHW Recirculation Pump Differential before the control 
turns the DHW recirculation pump back off.  The range of this 
parameter is 0° to 90°F (50°C).  The default value is 5°F (2°C).

Tank Minimum Set Point
This setting controls the minimum tank set point for the tank 
temperature.  The installer can adjust this by accessing the 
Tank Minimum Set point parameter.  The minimum setting is 
60°F (16°C) and the maximum setting is the maximum tank set 
point (Tank Maximum Set point parameter).  The default value 
is 60° (16°C).

Tank Maximum Set Point
This setting controls the maximum tank set point for the tank 
temperature.  The installer can adjust this by accessing the Tank 
Maximum Set point parameter.  The minimum setting is the 
minimum tank set point (Tank Minimum Set point parameter) 
and the maximum setting is 190°F (88°C).  The default value is 
140°F (60°C).

Functions
Service Mode Delay
By pressing the pin button on the front of the display for 
five (5) seconds, the control will be placed in Service Mode.  
This will override all other heat demands.  The Service Mode 
allows the installer to set the unit to any firing rate for the 
purpose of combustion analysis.  The delay sets the length of 
time the boiler will stay in the Service Mode if no keys have 
been pressed before going back to its original state.  This 
parameter can only be changed by the installer by accessing 
the Service Mode Delay parameter.  The time range of this 
parameter is 1 to 10 minutes.  The default value is 10 minutes.
Freeze Protection Pump On
The SMART SYSTEM control will turn on the boiler and 
system pump outputs whenever the inlet temperature drops 
below this setting.  This is done to prevent the water in the 
heat exchanger from freezing.  Certain low-temperature 
applications (such as snow melt) can operate at temperatures 
around freezing, so this setting needs to be lowered in these 
cases.  The installer can adjust the temperature at which 
the pump outputs are turned on by accessing the Freeze 
Protection Pump On parameter.  The minimum setting is 
-4°F (-20°C), and the maximum setting is 45°F (7.2°C).  The 
default setting is 45°F (7.2°C).
Freeze Protection Burner On
If running the pumps does not prevent the inlet temperature 
from falling closer to freezing, the SMART SYSTEM control 
will fire the burner at low fire.  The installer can adjust the 
temperature at which the burner fires by adjusting the Freeze 
Protection Burner On parameter.  The minimum setting 
is -4°F (-20°C), and the maximum setting is the Freeze 
Protection Pump On parameter.  The default setting is 37°F 
(2.8°C).
Freeze Protection Burner Differential
Once the burner has started firing due to a low inlet 
temperature, the inlet temperature must increase by this 
amount before the burner turns back off.  The installer can 
adjust this differential by accessing the Freeze Protection 
Burner Differential parameter.  The minimum setting is 0°, 
and the maximum is 20°F (11°C).  The default setting is 5°F 
(2.8°C).

DHW Settings
DHW Tank Set Point
By installing a tank sensor, the SMART SYSTEM control can 
perform the tank thermostat function.  The SMART SYSTEM 
control automatically detects the presence of this sensor, and 
generates a DHW call for heat when the tank temperature 
drops below the tank set point differential (Tank Set point 
Differential parameter), and finishes the call for heat when the 
tank temperature reaches tank set point.  This parameter can 
be changed by the installer by accessing the DHW Tank Set 
point parameter.  The temperature range of this parameter is 
from the tank minimum set point to the tank maximum set 
point.  The default value is 120°F (49°C).
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Fan Speed Limiting for Indirect DHW Tank
This parameter determines the maximum fan speed (and 
therefore the maximum rate) to be used when heating an 
indirect DHW tank.   This setting may be used when the tank 
is unable to accept all of the BTU’s available from the boiler.  
This parameter may be adjusted by the installer by accessing 
the Fan Speed Limiting for Indirect DHW Tank parameter.  
The default value is the maximum fan speed for that model.

DHW Type
This parameter determines whether the Knight Wall Hung 
Fire Tube  boiler treats the indirect DHW tank as a separate 
load, or as a zone on the primary loop.  When programmed 
as a separate load, the boiler will turn on the DHW pump 
and then turn off the boiler pump when an indirect DHW 
demand begins.  When programmed as a zone, the boiler 
will turn on the DHW pump, leave the boiler pump on and 
change the system set point to the DHW boiler set point 
(DHW Boiler Set point parameter).  
This setting may be changed by the installer by accessing 
the DHW Type parameter.  The choices are NORMAL and 
ZONE.  The default setting is NORMAL.

SH/DHW Switching Time
When a boiler has a space heating demand and it receives 
a DHW demand, it will immediately switch to the DHW 
demand and start a timer.  Once the timer has expired, the 
boiler will switch back to the space heating demand and start 
another timer.  Once this other timer expires, it will switch 
back to the DHW demand.  The installer can adjust the length 
of time the boiler will service the space heating demand by 
accessing the SH/DHW Switching Time parameter.  The 
minimum setting is 0 minutes and the maximum setting is 55 
minutes.  The default time is 30 minutes. 

DHW/SH Switching Time
When a boiler has a DHW demand and it receives a space 
heating demand, the SMART SYSTEM control will start a 
timer.  Once the timer expires, it will stop the DHW demand 
and service the space heating demand.  The installer can adjust 
the length of time the boiler will service the DHW demand 
by accessing the DHW/SW Switching Time parameter.  The 
minimum setting is 0 minutes and the maximum setting is 55 
minutes.  The default setting is 30 minutes.

DHW Forces Sys Pump
When the indirect DHW tank is connected as a zone on the 
primary loop, the DHW Forces Sys Pump parameter tells the 
system pump if it must run when there is a DHW demand.  
To have the system pump constantly running during a DHW 
demand, set the DHW Forces Sys Pump parameter to YES (the 
parameter DHW Blocks Sys Pump must be set to NO).  If this 
parameter and the DHW Blocks Sys Pump parameter are both 
set to NO, the system pump operation will be based strictly on 
the System Pump Type parameter setting.  The default setting 
of this parameter is YES.

DHW Blocks Sys Pump
When the indirect DHW tank is connected as a zone on the 
primary loop, the DHW Blocks Sys Pump parameter tells the 
system pump if it is allowed to run during a DHW demand.  
To force the system pump to turn off during a DHW demand, 
set the DHW Blocks Sys Pump parameter to YES.  The default 
setting is NO.

Outdoor Reset
Knight Wall Hung Fire Tube boilers are equipped with outdoor 
reset, a feature that saves energy by reducing the boiler water 
temperature as the heating load decreases.  In accordance with 
the United States Energy Policy and Conservation Act, boilers 
with inputs less than 300,000 Btu/hr must use either outdoor 
air reset or an external energy management system.  To use 
the outdoor reset feature, the outdoor sensor provided with the 
boiler must be properly installed.
For better zone control, three (3) individual outdoor resets for 
low outdoor temperatures are available.  If multiple zones are 
calling for heat, the highest set point has priority.  Each curve 
is created using four (4) adjustable parameters:  low outdoor 
air temperature, high outdoor air temperature, set point at 
low outdoor air temperature, and set point at high outdoor air 
temperature.  The set point is calculated using the individual 
curve for each zone.

Outdoor (1 - 3) Low

When the outdoor air temperature drops to this point, the 
water temperature will be at the Set point 1 at Low Outdoor 
Temp 1, Set point 2 at Low Outdoor Temp 2 and Set point 3 
at Low Outdoor Temp 3 parameters (FIG. 1-1 on page 23).  If 
the outdoor air temperature drops further, the set point will 
continue to increase above this setting.  This parameter can be 
changed by the installer by accessing the Outdoor (1-3) Low 
parameter.  The temperature range of this parameter is -39°F 
(-39°C) to high outdoor temperature set point.  The default 
value is 25°F (-4°C).

Outdoor (1 - 3) High

When the outdoor air temperature rises to or above this point, 
the water temperature will be at the Set point 1 at High Outdoor 
Temp 1, Set point 2 at High Outdoor Temp 2 and Set point 3 at 
High Outdoor Temp 3 parameters (FIG. 1-1 on page 23).  This 
parameter can be changed by the installer by accessing the 
Outdoor (1-3) High parameter.  The temperature range of this 
parameter is low outdoor temperature set point to 104°F (40°C).  
The default value is 70°F (21°C).
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Figure 1-1 Outdoor Air Reset Curve

Set Point (1 - 3) at Low Outdoor Temperature
When the outdoor air temperature drops to the Outdoor       
(1 - 3) Low parameters, the calculated set point will be 
at this setting (FIG. 1-1).  If the outdoor air temperature 
drops further, the set point will continue to increase above 
this setting. However, if SH1, SH2, and SH3 are set lower, 
the water temperature will be limited by these set points 
instead.  These parameters can be changed by the installer 
by accessing the Set point 1 at Low Outdoor Temp 1, Set 
point 2 at Low Outdoor Temp 2 and Set point 3 at Low 
Outdoor Temp 3 parameters.  The temperature range of 
this parameter is 68°F (20°C) to 190°F (88°C).  The default 
value is 180°C (82°C).

Set Point (1 - 3) at High Outdoor Temperature
When the outdoor air temperature rises to or above 
Outdoor (1 - 3) High parameters, the calculated set point 
will be at this setting (FIG. 1-1).  These parameters can 
be changed by the installer by accessing the Set point 1 at 
High Outdoor Temp 1, Set point 2 at High Outdoor Temp 
2 and Set point 3 at High Outdoor Temp 3 parameters. The 
temperature range of this parameter is 68°F (20°C) to 190°F 
(88°C).  The default value is 70°F (21°C).

Outdoor Air Shutdown (SH1 - SH3)
When the outdoor temperature rises above this point, the 
control will block the corresponding SH demand (DHW 
demands will still be active).  These parameters can be changed 
by the installer by accessing the Outdoor Air Shutdown SH1, 
SH2, and SH3 parameters.  The temperature range of this 
parameter is 32°F (0°C) to 104°F (40°C).  The default value is 
70°F (21°C).

Outdoor Air Shutdown Differential (SH1 - SH3)

The outdoor air shutdown differential parameter is the number 
of degrees below Outdoor Air Shutdown SH1, SH2, and SH3 
parameters the outdoor air temperature must go before the 
boiler will respond to the corresponding SH demand.  These 
parameters can be changed by the installer by accessing 
the Outdoor Air Shutdown Differential SH1, SH2, and SH3 
parameters  The temperature range of this parameter is 0°F 
(0°C) to 54°F (30°C).  The default value is 10°F (6°C).

Shift Reset Curve (SH1 - SH3)

There is a shift reset parameter for each outdoor reset curve.  
The shift reset parameter shifts the actual set point above 
or below the calculated set point by the number of degrees 
in this parameter.  These parameters can be changed by the 
installer by accessing the Shift Reset Curve SH1, SH2, and SH3 
parameters.  The temperature range of this parameter is -18°F 
(-10°C) to 18°F (10°C).  The default value is 0°F (0°C).  This 
feature will be active if this parameter is set to anything other 
than 0°F (0°C). 23
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Anti-Cycling
Anti-Cycling Time

Once the burner turns off, a set amount of time must elapse 
before the control will respond to a new demand.  The control 
will block the new heat demand and anti-cycling will be 
shown in the display until the time has elapsed or the water 
temperature drops below the Anti-Cycling Override Differential 
parameter.  This parameter can be changed by the installer by 
accessing the Anti-Cycling Time parameter.  The time range for 
this parameter is 1 minute to 10 minutes.  The default value is 
1 minute.

Anti-Cycling Override Differential
The control will bypass the anti-cycling time if the inlet water 
temperature drops too much.  The control will use the inlet 
water temperature present at the boiler when it shuts off as 
the starting point.  If the inlet temperature drops below the 
temperature parameter the control will abort anti-cycling and 
allow the boiler to fire.  This parameter can be changed by the 
installer by accessing the Anti-Cycling Override Differential 
parameter.  The temperature range of this parameter is 0°F 
(0°C) to 54°F (30°C).  The default value is 10°F (6°C).

Ramp Delay (Enable / Disable)
This parameter allows the installer to enable or disable the SH 
ramp delay.  The default setting is disabled.

Modulation Factor
This parameter allows the installer to reduce the responsiveness 
of the temperature control function, for situations where, for 
example, redundant heating capacity is installed.  The values 
that are available are 40, 50, 60, 70, 80, 90, and 100, with 100 
being the most responsive.  The default value is 100.

Boost Temperature 

If a SH demand lasts longer than the programmed time 
delay setting and there have been no DHW demands, 
the control will increase the water temperature set point 
by the amount in this parameter.  If the SH demand 
continues through another time period, the set point will 
be increased again.  This will continue until either the SH 
demand ends, a maximum of 20 increases has occurred, 
or SH1, SH2, SH3 maximum set point has been reached.  
Once the SH demand has been satisfied the set point will 
revert back to its calculated setting.  The boost temperature 
can be changed by the installer by accessing the Boost 
Temperature parameter.  The temperature range of this 
parameter is 0°F (0°C) to 25°F (14°C).  The default value is 
0°F (0°C).  This feature will be active if this parameter is set 
to anything other than 0°F (0°C). 

Boost Time 

The boost time parameter sets the amount of time that must 
elapse with a SH demand before the water temperature 
calculated set point will be increased.  This parameter can 
be changed by the installer by accessing the Boost Time 
parameter.  The time range for this parameter is 0 minutes 
to 55 minutes.  The default value is 0 minutes.

Figure 1-2 Ramp Delay Interval
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1  Service (continued)
Maximum Cascade Set Point

This parameter determines the set point used by the individual 
boilers in a Cascade when a system sensor is connected to the 
Leader boiler. When a boiler is commanded to fire by the Leader 
boiler, it will attempt to achieve this temperature at its outlet.  
The Leader boiler will limit the modulation of the boiler(s) in 
order to hold the temperature at the system supply sensor to 
the user set point.  If any of the boiler outlet temperatures reach 
the maximum cascade set point, that boiler will then modulate 
down on its own in order to keep its outlet temperature within 
the maximum cascade set point.  Therefore, this parameter can 
be used to limit the outlet temperatures of all the boilers in a 
Cascade.  Note that this parameter does not apply when the 
boiler is heating an indirect DHW tank programmed as normal.  
This parameter is adjustable by the installer by accessing the 
Maximum Cascade Set Point parameter.  The temperature 
range of this parameter is 32°F (0°C) to 190°F (88°C).  The 
default maximum cascade set point is 185°F (85°C).

Cascade Offset
This parameter determines how much the temperature must 
go above set point before the lead boiler will turn off.  This 
parameter can be adjusted by the installer by accessing the 
Cascade Offset parameter.  The temperature range of this 
parameter is 0° to 20°F (11°C) The default value is 10°F (6°C).

Cascade Differential
This parameter determines how much the temperature must 
go below the turn off temperature (Set point + Offset) before 
the lead boiler turns on.  This parameter can be adjusted by the 
installer by accessing the Cascade Differential parameter.  The 
temperature range of this parameter is 0°F to 60°F (33°C) The 
default value is 20°F (11°C).

Cascade Type (L/L / EFF)
There are two (2) options for the way a Cascade divides the 
load between its heaters.  The first is Lead/Lag, designated as 
L/L in the menu.  This method is used when it is desired to 
have the least amount of total flow through the boilers.  This 
method will modulate the last two (2) boilers that are firing.  
This provides for smooth transitions when a boiler turns on or 
off.  When the last boiler reaches 100% and the calculated load 
is still increasing, it will start the next boiler at 20% and reduce 
the previous boiler to 80%, thus eliminating the sudden jump 
in total output of the Cascade.  When the calculated load is 
decreasing and the last boiler gets down to 20% fire, it will hold 
it there and start lowering the firing rate on the next-to-last 
boiler.  When the next-to-last boiler reaches 20%, it will turn 
the last boiler off and raise the rate of the next-to-last boiler to 
40%, thus eliminating the sudden drop in total output of the 
Cascade.

The other Cascade divider method is Efficiency Optimization, 
designated as EFF in the menu.  This method is used, as the 
name implies, when it is desired to have the most efficient 
system.  When the first boiler reaches 100% rate, it lowers its 
rate to 50% and turns on the next boiler at 50%.  The two (2) 
boilers then modulate at the same rate. 

When finished, the installer can press the RIGHT SELECT 
[SAVE] key to store the new settings, or the LEFT SELECT 
[EXIT] key to return to the Anti-Cycling parameter list 
without saving the  changes.  The delay value can be set 
between 0 minutes and 40 minutes.  The limit value can be set 
between 0% and 100%.

Control modes
Controlling Sensor
The SH controlling sensor parameter selects the sensor the 
control will use to regulate the boiler firing rate.  This 
parameter is adjustable by the installer by accessing the 
Controlling Sensor parameter.  The sensor selections are as 
follows:  The outlet sensor regulates the firing rate based on 
the outlet water temperature of the boiler and the inlet sensor 
regulates the firing rate based on the inlet water temperature 
of the boiler.  If the outlet sensor is selected, and the optional 
system supply sensor is connected, the control will regulate the 
firing rate based on the system supply sensor temperature.  The 
default sensor is the Outlet Sensor.

Cascade Address
The boiler designated as the Leader needs to be programmed 
with address 0.  All the Member boilers require addresses 
from 1 to 7, and the addresses must be different for each 
Member.  The addresses can be in any order, regardless of the 
order in which the units are wired together.  This parameter 
is adjustable by the installer by accessing the Cascade Address 
parameter.  The outdoor air (if used) and system supply sensor 
must be connected to the Leader boiler.  The default address 
is 1.

Ramp Settings

The SMART SYSTEM control can be programmed to limit 
the firing rate for a fixed period of time at the start of a space 
heating or BMS set point demand.  There are six (6) possible 
limits, each with their own time delay.  The first limit applies 
as soon as the burner starts.  Once its time delay expires, the 
second limit is applied and its timer begins.  The control steps 
through these limits until the 6th (sixth) limit expires.  Note, 
however, that the 6th limit will also limit the rate for the rest of 
that heat demand.  The installer can adjust the firing limits and 
time delays by accessing the Ramp Settings parameter.  Once 
this parameter is selected, the screen will show the step number, 
the time delay for that step and the limit value corresponding 
with that step.  If the installer wishes to adjust one of the values 
in that step, he can press the NAVIGATION dial until the value 
he wishes to change is flashing.  The installer can then rotate 
the NAVIGATION dial to adjust that value.  If the installer  
presses the RIGHT SELECT [SAVE] key while the limit value 
is flashing, the step value will flash again.  The installer can 
then select the next step and adjust the delay and limit values 
corresponding with that step. 

Please note that the brackets ([]) denote 
screen status.

 NOTICE
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As the calculated load increases further and both boilers 
ramp up to 100%, it lowers the rate of the first two (2) 
boilers to 67% and brings the next boiler  on at 67%.  The 
three (3) boilers then modulate together.   As the calculated 
load decreases, the boilers will reach 20%, at which time the 
last boiler (the third in our example) will turn off and the 
Cascade will increase the rates of the remaining boilers to 
provide the equivalent total output as before ((3 x 20%) / 2 
= 30% in our example).
Efficiency optimization is automatically selected when 
boilers of different sizes are programmed into the Leader 
control (see Boiler Size on page 26).

Minimum On/Off Time
In order to prevent units in a Cascade from short cycling, 
this parameter defines the minimum ON and OFF time for 
each unit.  The installer can adjust this time by accessing the 
Minimum On/Off Time parameter.  The minimum setting 
is 0 seconds and the maximum setting is 10 minutes.  The 
default is 30 seconds.

Minimum Next On Time

In order to reduce the risk of temperature overshoot with 
a Cascade, this parameter defines the minimum time delay 
from starting one unit until the next unit may be started.  
The installer can adjust this time delay by accessing the 
Minimum Next On Time parameter.  The minimum setting 
is 0 minutes and the maximum setting is 10 minutes.  The 
default is 60 seconds.

Minimum Number of Pumps On

When the boiler is a Cascade Leader, it can force a 
minimum number of boiler pump outputs to be on 
continuously, regardless of how many boilers are firing.  
This is normally used when the boilers are piped in a 
full-flow configuration, and the boiler pump outputs are 
controlling isolation valves.  The Leader will force the 
boiler pump output on the highest priority boiler to turn 
on first, then the boiler pump output on the second highest 
priority boiler, and so forth, until the minimum number of 
pump outputs are turned on.  The range of this parameter 
is 0 to 8.  The default value is 0.
  

Alternate Leader
This parameter allows the Member 1 boiler to automatically 
assume control of the Cascade should it lose communication 
with the Leader boiler.  When programmed to YES, it is 
recommended that the Member 1 boiler have its own set of 
external sensors installed (such as the system supply sensor), 
to maintain the same level of temperature control as with the 
Leader boiler.  Voltage signals (such as the 0 - 10V system 
pump speed input) can be connected to both boilers.

DO NOT connect the sensors connected to 
the Leader boiler to the Member 1 boiler.  
The actual water temperatures will be higher 
than expected, which could lead to property 
damage, personal injury, or death.

� WARNING

When communication is re-established with the Leader boiler, 
Member 1 will automatically relinquish control of the Cascade 
to the Leader boiler.

The default value of this parameter is NO.

Boiler Size
When boilers of different sizes are connected together in a 
Cascade, the Leader boiler has to know the size of each boiler 
in that Cascade.  The Boiler Size parameters allow the installer 
to program the size based on the Cascade address.  This screen 
shows the Cascade address and the size of the boiler with that 
address (in kBtu/hr):

1. When the Boiler Size screen is first accessed, Cascade 
 Address (SELF) is shown.
2. Press the NAVIGATION dial twice to access the 
 Input setting.  Rotate the NAVIGATION dial to increase the 
 boiler input.  Input settings 0 - 400 kBtu/hr can be adjusted 
 in increments of 5 (5000 Btu/hr).  When the closest 
 approximate boiler size is shown, press the RIGHT SELECT 
 [SAVE] key.
3. Rotate the NAVIGATION dial to select the address of the 
 next boiler in the Cascade.  Repeat Step 2.
4. Once the size of the last boiler in the Cascade has been 
 entered and saved, press the LEFT SELECT [EXIT] key to 
 return to the Control Modes menu.
5. If no other parameters are to be adjusted, press the RIGHT 
 SELECT [HOME] key to save the new settings and return 
 to the Status screens.

The SMART SYSTEM control automatically uses the Efficiency 
Optimization Cascade type when controlling boilers of different 
sizes.

If the Leader boiler is controlling larger boilers (e.g., Copper-
fin II), those members will send their sizes to the Leader boiler 
automatically.  Do not program those sizes into the Leader 
boiler.
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Volts at Minimum
When programmed for BMS control through the 0 - 
10V BMS input or through ModBus/BACnet, the Volts at 
Minimum parameter should be set to the minimum voltage 
signal sent to the SMART SYSTEM control.  The range of 
this parameter is 0.0V to the Volts at Maximum value.  The 
default setting is 2.0V.

Volts at Maximum
When programmed for BMS control through the 0 - 
10V BMS input or through ModBus/BACnet, the Volts at 
Maximum parameter should be set to the maximum voltage 
signal sent to the SMART SYSTEM control.  The range of 
this parameter is the Volts at Minimum value to 10.0V.  The 
default value is 10.0V.

BMS Thermostat Input
When controlling the boiler through the 0 - 10V BMS input, 
BACnet, or ModBus, the boiler can be enabled one of two 
ways.  With the BMS Thermostat Input parameter set to 
ACTIVE, the boiler will be enabled by closing the Heat/
Loop Demand 1 input.  When set to INACTIVE, the boiler 
will be enabled by the voltage level on the 0 - 10V input (in 
the case of 0 - 10V BMS control), or the 0 - 10V input value 
received through BACnet or ModBus.  The default value is 
INACTIVE.

On Volts
When programmed for BMS control through the 0 - 
10V BMS input or through ModBus/BACnet and the 
BMS Thermostat Input is set to INACTIVE, the On Volts 
parameter determines the 0 - 10V BMS input voltage at 
which the boiler is enabled.  The minimum value is 0.5V and 
the maximum is 10.0V.  The default value is 2.0V.

Off Differential Volts
When programmed for BMS control through the 0 - 10V 
BMS input or through ModBus/BACnet and the BMS 
Thermostat Input is set to INACTIVE, the Off Differential 
Volts parameter determines how far below the On Volts 
setting the 0 - 10V BMS input voltage must be in order 
to disable the boiler.  The minimum value is 0.2V and the 
maximum is the On Volts setting.  The default value is 1.0V.

ModBus/BACnet
When BMS is set to ACTIVE (see BMS Active / Inactive) and 
the boiler is being controlled through BACnet or ModBus, 
set ModBus/BACnet parameter to ACTIVE.  Otherwise, set 
the ModBus/BACnet parameter to INACTIVE.  Note that 
the boiler can still be monitored by ModBus or BACnet 
with this parameter set to INACTIVE.  The default value is 
INACTIVE.

1  Service (continued)

Building Management System (BMS)
BMS
The set point or modulation of the boiler may be controlled 
through the 0 - 10V BMS input, BACnet, or ModBus.  When 
the BMS parameter is set to INACTIVE, the 0 - 10V input will 
be ignored.  When set to ACTIVE, the set point or modulation 
will be controlled by the voltage on the 0 - 10V input (in 
the case of 0 - 10V BMS control), or the 0 - 10V input value 
received through ModBus or BACnet.  The default value is 
INACTIVE.

BMS Type
When programmed for BMS control through the 0 - 10V BMS 
input or through ModBus/BACnet, the 0 - 10V signal can be 
interpreted as either a modulation command or a set point.  
When the BMS Type parameter is set to POWER, the 0 - 10V 
signal will control the modulation.  When set to SETPOINT, 
the 0 - 10V signal will control the SH set point.  The default 
setting is SETPOINT.

Rate at Minimum Volts
When programmed for BMS control through the 0 - 10V 
BMS input or through ModBus/BACnet and the BMS Type 
is programmed as POWER, the modulation percentage 
represented by the Volts at Minimum parameter is set by the 
Rate at Minimum Volts parameter.  The minimum value is 0% 
and the maximum is the Rate at Maximum Volts setting.  The 
default value is model dependant.

Rate at Maximum Volts
When programmed for BMS control through the 0 - 10V 
BMS input or through ModBus/BACnet and the BMS Type 
is programmed as POWER, the modulation percentage 
represented by the Volts at Maximum parameter is set by the 
Rate at Maximum Volts parameter.  The minimum value is the 
Rate at Minimum Volts setting and the maximum is 100%.  The 
default value is 100%.

Set Point at Minimum Volts
When programmed for BMS control through the 0 - 10V 
BMS input or through ModBus/BACnet and the BMS Type 
is programmed as SETPOINT, the set point represented by 
the Volts at Minimum parameter is set by the Set Point at 
Minimum Volts parameter.  The minimum value is 32°F (0°C) 
and the maximum is the Set Point at Maximum Volts setting.  
The default value is 70°F (21°C).

Set Point at Maximum Volts
When programmed for BMS control through the 0 - 10V 
BMS input or through ModBus/BACnet and the BMS Type 
is programmed as SETPOINT, the set point represented by 
the Volts at Maximum parameter is set by the Set Point at 
Maximum Volts parameter.  The minimum value is the Set 
Point at Minimum Volts setting and the maximum is 190°F 
(88°C).  The default value is 180°F (82°C).
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BAS T/O
This is the amount of time the unit controls will wait to 
receive a communication string from the BMS controller 
before reverting back to its own internal parameters. This 
parameter is adjustable by the installer by accessing the BAS 
T/O parameter.  The adjustment range of this parameter is 5 
seconds to 2 minutes.  The default value is 10 seconds.

Circulation pumps
System Pump Delay 

The system pump delay parameter sets the length of time 
the system pump (if connected) will run after a SH demand 
has been satisfied or outdoor shutdown has begun.  This 
parameter is adjustable by the installer by accessing the 
System Pump Delay parameter.  The time range for this 
parameter is 1 second to 40 minutes.  The default time is 30 
seconds.

Boiler Pump Delay 
The SH pump delay parameter sets the length of time the 
boiler pump will run after a SH demand has been satisfied.  
Setting the delay time to 0 will disable the pump. This 
parameter is adjustable by the installer by accessing the Boiler 
Pump Delay parameter.  The time range for this parameter is 
1 second to 40 minutes.  The default time is 30 seconds.

DHW Pump Delay 
The DHW pump delay parameter sets the length of time the 
DHW pump (if connected) will run after a DHW demand has 
been satisfied.  This parameter is adjustable by the installer by 
accessing the DHW Pump Delay parameter.  The time range 
for this parameter is 10 seconds to 40 minutes.  The default 
time is 1 minute.

System Pump Anti-Seize Delay
If the boiler pump does not run for 24 hours, it will be 
turned on briefly to prevent it from seizing.  The length of 
time it runs is determined by the System Pump Anti-Seize 
Delay parameter.  The range of this setting is 0 seconds to 40 
minutes.  The default setting is 20 seconds.

Boiler Pump Anti-Seize Delay
If the boiler pump does not run for 24 hours, it will be 
turned on briefly to prevent it from seizing.  The length of 
time it runs is determined by the Boiler Pump Anti-Seize 
Delay parameter.  The range of this setting is 0 seconds to 40 
minutes.  The default setting is 20 seconds.

DHW Pump Anti-Seize Delay
If the boiler pump does not run for 24 hours, it will be 
turned on briefly to prevent it from seizing.  The length of 
time it runs is determined by the DHW Pump Anti-Seize 
Delay parameter.  The range of this setting is 0 seconds to 40 
minutes.  The default setting is 20 seconds.

System Pump Type
The system pump can be programmed to operate in response 
to any of the Room Thermostat inputs, or to run continuously 
until all three (3) SH demands go into Outdoor Shutdown.  
To program the system pump to operate only with a space 
heating call for heat, set the System Pump Type parameter to 
CFH.  To program the system pump to run continuously until 
outdoor shutdown starts, set the System Pump Type parameter 
to WWSD.  The default setting is CFH.

Boiler Pump Delta T Set Point
When using a variable speed boiler pump, and controlling it 
by means of the 0 - 10V Boiler Pump Speed Output, the boiler 
pump will be controlled in order to maintain a minimum Delta 
T across the heat exchanger in the boiler (other factors may 
override this target).  This feature is to be used with Primary  / 
Secondary piping systems only. A system supply sensor MUST 
be installed. This parameter sets the target minimum Delta T 
it will use.  The range of this parameter is 15°F (8°C) to 60°F 
(33°C).  The default value is 20°F (11°C).

Boiler Pump Minimum Voltage
The speed of the boiler pump can be controlled by the SMART 
SYSTEM control in order to maintain a minimum T through 
the heat exchanger.  Thus, as the firing rate decreases, the speed 
of the boiler pump can decrease as well.  The SMART SYSTEM 
control outputs a 0 - 10V signal to the boiler pump to control 
its speed.  The Boiler Pump Minimum Voltage parameter 
determines the minimum voltage given to the boiler pump, 
thereby setting its minimum speed.  The range of this setting is 
2.5V to 10V.  The default setting is 3.5V.

Service Notification
Service Notification in Months
When the boiler control determines that a scheduled service is 
due based on days of installation, the boiler display will turn 
yellow and a new status screen will appear informing the user 
that maintenance is required.  This parameter is adjustable by 
the installer by accessing the Service Notification in Months 
parameter.  The time range for this parameter is 0 months to 
100 months.  The default time is 13 months.

Service Notification Running Time
When the boiler control determines that a scheduled service is 
due based on the hours of actual operation, the boiler display 
will turn yellow and a new status screen will appear informing 
the user that maintenance is required.  This parameter is 
adjustable by the installer by accessing the Service Notification 
Running Time parameter.  The time range for this parameter is 
0 hours to 17,500 hours.  The default time is 8,760 hours.

Service Notification Cycles

When the boiler control determines that a scheduled service is 
due based on the number of boiler cycles, the boiler display will 
turn yellow and a new status screen will appear informing the 
user that maintenance is required. This parameter is adjustable 
by the installer by accessing the Service Notification Cycles 
parameter.  The range for this parameter is 0 cycles to 100,000 
cycles.  The default is 50,000 cycles.
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Basic Setup
The Basic Setup Menu contains the most frequently used 
parameters from the list above.  See the descriptions above to 
set these parameters.

Loch-N-Link™
Parameter files can be copied directly to and from a USB flash 
drive.  When USB is selected from the Main Menu, the display 
will ask you to insert a flash drive into the USB-A (rectangular) 
port next to the display.  Once a drive is inserted, the display 
will search the root directory of this drive for a folder named 
“lochinvar”.  If it does not find it, the display will ask if you 
want it to create this folder?  Press either the [YES] or [NO] 
key.  If you press [NO], no further operations are allowed, so 
you must remove the flash drive.  If you press [YES], it will 
create the folder in the flash drive.  If the flash drive contains 
a folder named lochinvar, the display will show all of the 
parameter files stored in that folder.

If you wish to copy the parameters from the Smart System 
control into the flash drive, press the [SAVE] key.  The display 
will create a file name based on the current date and time 
(year-month-date-hours-minutes).  If you wish to cancel this 
operation, press the [NO] key.  If you wish to change the 
filename, press the NAVIGATION dial.  The first character of 
the filename will flash.  Rotate the NAVIGATION dial to change 
this character.  Once it is correct, press the NAVIGATION dial 
again, and edit the next character as before.  When the new 
filename is ready, press the [SAVE] key.  The control will save 
the parameters to the flash drive, and the new file will appear 
in the list of parameter files.  Press the [EXIT] key to return to 
the Main Menu.

If you wish to copy a parameter file from the flash drive into 
the Smart System control, rotate the NAVIGATION dial until 
the file you wish to copy is selected.  Press the NAVIGATION 
dial once.  The display will ask you if you want to load the 
parameters from the file you selected.  You can press [NO] to 
cancel the operation, or press [YES] to continue with writing 
the parameters into the control.  Once the loading process is 
complete, the display will return to the Main Status Screen.

Reset Maintenance Reminder

Once servicing has been completed, the service notification 
counter should be reset.  This parameter can be reset by 
the installer by accessing the Reset Maintenance Reminder 
parameter.  Once accessed, press the RESET key to reset the 
service notification counter.

Service Name and Phone Number

When a Maintenance Reminder timer or counter has expired, 
a Maintenance Reminder screen will appear on the display.  
By programming the installer’s name and phone number, 
this information will appear on the Maintenance Reminder 
Screen at that time.  This can be programmed by accessing 
the Service Name and Phone Number parameter.  When 
selected, another menu will appear with PHONE and NAME.  

1. Rotate the NAVIGATION dial to point to the 
 name/phone number to program and press the 
 NAVIGATION dial.  The screen will now display the 
 selected item (either PHONE or NAME).

2. Press the NAVIGATION dial again.  A cursor will 
 appear at the bottom of the screen.  By rotating the 
 NAVIGATION dial, various numbers and characters 
 will appear.  When the desired number/character is 
 found, press the NAVIGATION dial.  The cursor will 
 move to the next position.

3. Repeat this procedure until the entire message is 
 entered.  If you make a mistake and wish to back up 
 one character, rotate the NAVIGATION dial until 
 the back arrow () character is displayed and press the 
 NAVIGATION dial.

4. When finished, press the RIGHT SELECT [SAVE] key 
 to return to the previous menu.

Please note that the brackets ([]) denote 
screen status.

 NOTICE
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Maintenance and annual startup
Table 2-1 Service and Maintenance Schedules

Service technician
(see the following pages for instructions)

General:
 • Address reported problems

 • Inspect interior; clean and vacuum if
  necessary; 

 • Clean condensate trap and fill with fresh 
  water

 • Check for leaks (water, gas, flue, 
  condensate)

 • Verify flue and air lines in good condition 
  and sealed tight

 • Check system water pressure/system 
  piping/expansion tank

 • Check fill water meter

      • Test boiler water.  When test    indicates, 
    clean system water   with approved             
            system restorer following  manufacturer’s 
        information

     • Check control settings

 •   Check ignition and flame sense   
   electrodes (sand off any deposits; clean 
   and reposition)

 • Check wiring and connections

 • Perform start-up checkout and 
    performance verification per Section 
      10 in the Knight Wall Hung Fire Tube  
  Boiler Installation and Operation 
       Manual.

 • Flame inspection (stable, uniform)

 • Flame signal (at least 10 microamps at 
   high fire)

 •  Clean the heat exchanger if flue 
   temperature is more than 54°F (30°C) 
   above return water temperature.
     •  Test low water flow conditions.

If combustion or performance 
indicate need:
  • Clean heat exchanger

  • Remove and clean burner using 
    compressed air only 
  • Clean the blower wheel 

A
N

N
U

A
L 

ST
A

R
T-

U
P

Owner maintenance
(see the Knight Wall Hung Fire Tube Boiler User’s 

Information Manual for instructions)

Daily

 • Check boiler area

 •    Check pressure/temperature 
   gauge

Monthly

 • Check vent piping

 • Check air piping

 • Check air and vent termination 
  screens 

 • Check relief valve

 • Check condensate drain system

 •  Check air vents 

Periodically  • Test low water cutoff 

 • Reset button (low water cutoff)

Every
6 months

 • Check boiler piping (gas and 
  water) for leaks

 • Operate relief valve

End
of season 
months

 •  Shut boiler down (unless boiler 
  used for domestic hot water)
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Follow the Service and maintenance procedures given throughout this manual and in component literature 
shipped with the boiler.  Failure to perform the service and maintenance could result in damage to the boiler 
or system.  Failure to follow the directions in this manual and component literature could result in severe 
personal injury, death, or substantial property damage.

The boiler should be inspected annually only by a qualified service technician.  In addition, the maintenance 
and care of the boiler designated in Table 2-1 and explained on the following pages must be performed 
to assure maximum boiler efficiency and reliability. Failure to service and maintain the boiler and system 
could result in equipment failure.

Electrical shock hazard – Turn off power to the boiler before any service operation on the boiler except 
as noted otherwise in this instruction manual. Failure to turn off electrical power could result in electrical 
shock, causing severe personal injury or death.

Address reported problems
1. Inspect any problems reported by the owner and 

correct before proceeding.

Inspect boiler area
1. Verify that boiler area is free of any combustible 

materials, gasoline and other flammable vapors and 
liquids.

2. Verify that air intake area is free of any of the 
contaminants listed in Section 1 of the Knight Wall 
Hung Fire Tube Boiler Installation and Operation 
Manual. If any of these are present in the boiler intake 
air vicinity, they must be removed. If they cannot be 
removed, reinstall the air and vent lines per this manual 
and the Knight Wall Hung Fire Tube Boiler Installation 
and Operation Manual.

Inspect boiler interior
1. Remove the front access cover and inspect the interior 

of the boiler.

2. Vacuum any sediment from inside the boiler and 
components.  Remove any obstructions.

Inspect condensate trap
1. Inspect the condensate trap and drain line monthly 

to ensure it is properly installed and there are no 
obstructions in the drain line.

2. Inspect the neutralizing kit (if installed) monthly to 
ensure the condensate is draining properly and there is 
an adequate amount of neutralizing agent available.

Annual cleaning
1. The condensate trap should be cleaned at least once 

annually, or at the end of each heating season.  Remove 
the clean out cap on the bottom of the trap (FIG. 2-1).  
Let the condensate and any debris drain out and clean 
out any sediment that exists.  Ensure the gasket is 
seated in the cap before reinstalling.

� WARNING

� WARNING

� WARNING

Figure 2-1 Condensate Trap
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2. To remove the condensate trap from the unit, loosen the 
compression fitting located on top of the condensate (FIG. 
2-1).  Condensate fluid may run out of the heat exchanger.

3. The provided condensate trap is equipped with a ball 
that acts as a seal against harmful flue gases escaping in 
case there is no condensate in the trap.  If this ball is not 
present, flue gases may be able to pass through the trap 
when there is no condensate present, resulting in an unsafe 
environment.  It is important to check and make sure the 
ball is located in the trap, acting as a seal against flue gases.

4. Fill condensate trap with enough water to make the ball 
float (FIG. 2-1).

5. Reinstall the condensate trap onto the condensate drain.  
The stainless steel retaining ring, which allows the trap to 
be pushed on, but not pulled off, must be installed between 
the rubber sealing gasket and the compression fitting.  The 
compression fitting must be tightened.

6. Ensure condensate tubing slopes down and away from 
the boiler into a drain or condensate neutralizing filter (if 
installed).

CONDENSATE
DRAIN

REMOVABLE CAP TO
CLEAN OUT TRAP

COMPRESSION
FITTING
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IMG00209
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Flue vent system and air piping
1. Visually inspect the entire flue gas venting system and air 

piping for blockage, deterioration or leakage.  Repair any 
joints that show signs of leakage. Verify that air inlet pipe 
is connected and properly sealed.

2. Verify that boiler vent discharge and air intake are clean 
and free of obstructions.

Failure to inspect for the above conditions 
and have them repaired can result in 
severe personal injury or death.

Check water system
1. Verify all system components are correctly installed and 

operational.
2. Check the cold fill pressure for the system. Verify it is 

correct (must be a minimum of 12 psi (82.7 kPa)).
3. Watch the system pressure as the boiler heats up (during 

testing) to ensure pressure does not rise too high.  
Excessive pressure rise indicates expansion tank sizing or 
performance problem.

4. Inspect automatic air vents and air separators. Remove 
air vent caps and briefly press push valve to flush vent.  
Replace caps. Make sure vents do not leak.  Replace any 
leaking vents.

Check expansion tank
1. Expansion tanks provide space for water to move in 

and out as the heating system water expands due to 
temperature increase or contracts as the water cools.  
Tanks may be open, closed or diaphragm or bladder type.  
See Section 6 - Hydronic Piping of the Knight Wall Hung 
Fire Tube Boiler Installation and Operation Manual 
for suggested best location of expansion tanks and air 
eliminators.

Safety relief valves should be re-inspected 
AT LEAST ONCE EVERY THREE 
YEARS, by a licensed plumbing contractor 
or authorized inspection agency, to ensure 
that the product has not been affected 
by corrosive water conditions and to 
ensure that the valve and discharge line 
have not been altered or tampered with 
illegally.  Certain naturally occurring 
conditions may corrode the valve or its 
components over time, rendering the 
valve inoperative.  Such conditions are 
not detectable unless the valve and its 
components are physically removed and 
inspected.  This inspection must only 
be conducted by a plumbing contractor 
or authorized inspection agency – not 
by the owner. Failure to re-inspect the 
boiler relief valve as directed could result 
in unsafe pressure buildup, which can 
result in severe personal injury, death, or 
substantial property damage.
Following installation, the valve lever 
must be operated AT LEAST ONCE 
A YEAR to ensure that waterways are 
clear. Certain naturally occurring 
mineral deposits may adhere to the valve, 
rendering it inoperative. When manually 
operating the lever, water will discharge 
and precautions must be taken to avoid 
contact with hot water and to avoid water 
damage. Before operating lever, check 
to see that a discharge line is connected 
to this valve directing the flow of hot 
water from the valve to a proper place of 
disposal. Otherwise severe personal injury 
may result. If no water flows, valve is 
inoperative.  Shut down the boiler until a 
new relief valve has been installed.

2. After following the above warning directions, if the relief 
valve weeps or will not seat properly, replace the relief 
valve.  Ensure that the reason for relief valve weeping is 
the valve and not over-pressurization of the system due 
to expansion tank waterlogging or undersizing.

� WARNING

� WARNING

� WARNING
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Check boiler relief valve
1. Inspect the relief valve and lift the lever to verify flow.  

Before operating any relief valve, ensure that it is piped 
with its discharge in a safe area to avoid severe scald 
potential.  Read Section 6 - Hydronic Piping of the 
Knight Wall Hung Fire Tube Boiler Installation and 
Operation Manual before proceeding further.

Eliminate all system or boiler leaks.  
Continual fresh makeup water will 
reduce boiler life. Minerals can build 
up in sections, reducing heat transfer, 
overheating heat exchanger, and causing 
heat exchanger failure.  Leaking water may 
also cause severe property damage.

1. Inspect all water and gas piping and verify to be leak free.
2. Look for signs of leaking lines and correct any problems 

found.
3. Check gas line using the procedure found in Section 7 

-  Gas Connections of the Knight Wall Hung Fire Tube 
Boiler Installation and Operation Manual.

Check all piping for leaks

� WARNING

Test boiler water
1. Test boiler water. Reference the Knight Wall Hung 

Fire Tube Installation and Operation Manual for 
guidelines.  When test indicates, clean system water with 
approved system restorer following the manufacturer’s 
information.

Check fill water meter
1. Check fill water meter for water usage.  If the amount 

exceeds 5% of your system volume, you could have a 
leak.  Have the system checked for leaks and fixed by a 
qualified service technician.
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Inspect ignition and flame sense 
electrodes
1. Remove the ignition and flame sense electrodes from the 

boiler heat exchanger access cover.
2. Remove any deposits accumulated on the ignition/flame 

sense electrode using sandpaper.  If the electrodes cannot 
be cleaned satisfactorily, replace with new ones.

3. Replace ignition/flame sense electrode, making sure 
gasket is in good condition and correctly positioned.

Check ignition ground wiring
1. Inspect boiler ground wire from the heat exchanger 

access cover to ground terminal strip.
2. Verify all wiring is in good condition and securely 

attached.
3. Check ground continuity of wiring using continuity 

meter.
4. Replace ground wires if ground continuity is not 

satisfactory.

Check all boiler wiring
1. Inspect all boiler wiring, making sure wires are in good 

condition and securely attached.

Check control settings
1. Set the SMART SYSTEM control module display to 

Parameter Mode and check all settings.  See Section 1 of 
this manual.  Adjust settings if necessary.  See Section 1 
of this manual for adjustment procedures.

2. Check settings of external limit controls (if any) and 
adjust if necessary.

Perform start-up and checks
1. Start boiler and perform checks and tests specified in 

Section 10 - Start-up of the Knight Wall Hung Fire Tube 
Boiler Installation and Operation Manual.

2. Verify cold fill pressure is correct and that operating 
pressure does not go too high.

Check burner flame
1. Inspect flame through observation window.
2. If the flame is unsatisfactory at either high fire or low fire, 

turn off boiler and allow boiler to cool down. Remove the 
burner and clean it thoroughly using a vacuum cleaner or 
compressed air. Do not use compressed air to clean burner 
if performed inside a building.

3. Remove the burner, reference FIG. 2-2.
4. When replacing the burner, ensure gasket is in good 

condition and positioned correctly (FIG. 2-2).

Figure 2-2 Burner Assembly
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Check flame signal
1. At high fire the flame signal shown on the display should 

be at least 10 microamps.
2. A lower flame signal may indicate a fouled or damaged 

flame sense electrode. If cleaning the flame sense electrode 
does not improve, ground wiring is in good condition, 
and ground continuity is satisfactory, replace the flame 
sense electrode.

3. See Section 3 - Troubleshooting in this manual for other 
procedures to deal with low flame signal.

Review with owner
1. Review the Knight Wall Hung Fire Tube Boiler User’s 

Information Manual with the owner.
2. Emphasize the need to perform the maintenance schedule 

specified in the Knight Wall Hung Fire Tube Boiler 
User’s Information Manual (and in this manual as well).

3. Remind the owner of the need to call a licensed contractor 
should the boiler or system exhibit any unusual behavior.

4. Remind the owner to follow the proper shutdown 
procedure and to schedule an annual start-up at the 
beginning of the next heating season.

The boiler contains ceramic fiber materials.  
Use care when handling these materials 
per instructions on page 3 of this manual. 
Failure to comply could result in severe 
personal injury.

� WARNING
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Cleaning boiler heat exchanger
1. Shut down boiler:

• Follow the “To Turn Off Gas to Appliance” instructions 
 for the boiler in Section 10 - Startup of the Knight Fire 
 Tube Installation and Operation Manual.
• Do not drain the boiler unless it will be exposed to 
 freezing temperatures.  If using freeze prevention fluid 
 in system, do not drain.

2. Allow time for the boiler to cool to room temperature if 
it has been firing.

3. Remove the top and front access panels (no tools 
required for removal) along with the bezel.

4. Remove the wiring from the ignitor, flame rod, and the 
fan.  Remove the reference tubing from the air intake.

5. Loosen the band clamp on the air intake coupling using 
a field provided 5/16" driver.

6. Remove the 4 mm screws holding the fan to the heat 
exchanger top plate.

7. Loosen the union on the venturi

8. The fan and the venturi may now be removed from the 
unit together by sliding the fan away from the air intake.

9. Remove the 10 mm nuts securing the heat exchanger top 
plate to gain access to the heat exchanger and set aside.

10. Remove the condensate trap from the bottom of the 
boiler.  Place a bucket underneath the condensate drain 
attached to the heat exchanger.

11. Use a vacuum cleaner to remove any accumulation on the 
boiler heating surfaces.  Do not use any solvent.

12. Using a clean cloth dampened with warm water, wipe out 
the combustion chamber.  Rinse out debris with a low 
pressure water supply.

13. Allow the heat exchanger to thoroughly dry.

14. Reassemble the unit in reverse order of component 
removal, and re-install the condensate trap.

15. Perform a combustion analysis by following the 
instructions in Section 3 - Troubleshooting - Check 
Flame and Combustion on pages 46 and 47 of this 
manual.

16. Resume operation.

� CAUTION Damaged gaskets and seals in the 
system can result in substantial property 
damage.  Ensure that damaged or torn 
gaskets are replaced.
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Test low water flow conditions

 NOTICE This test is to be carried out once the 
Knight Wall Hung Fire Tube boiler 
is completely piped in with adequate 
gas and water flow.  Once the test is 
completed, ensure that the isolation 
valve is opened up to allow full water 
flow.

Figure 2-3  Adjust outlet isolation valve 

Test procedure

1. Locate the pinhole button above the RESET button on 
the display board (see page 6). Insert a thin wire (such as 
a paper clip) into the hole and press the button once and 
hold for 5 seconds to place the boiler into Service Mode. 
In Service Mode the boiler will fire at ignition speed and 
will then modulate up to full fire.

2. Allow the unit to progress through its normal diagnostics 
and pre-purge programming.

3. Allow the unit to fire and operate until the temperatures 
stabilize. This occurs when the inlet and outlet 
temperatures are rising together and the Delta T (� T) 
is maintained.

4. When the unit stabilizes, begin to slowly shut off the 
isolation valve on the outlet piping of the boiler (see  
FIG. 2-3).  This will begin to restrict the flow and 
simulate a low flow condition. 

5. While slowly shutting off the isolation valve, refer to the 
Status Screens to watch the behavior of the boiler.  These 
screens allow you to monitor the inlet temperature, 
outlet temperature, and �T.

6. When the � T reaches 55˚F (13°C), the control will 
attempt to modulate the firing rate down to protect it 
from low flow conditions. 

7. When the �T reaches 60°F (16°C), the control module 
will turn off the burner.   If the control module shuts 
down, the test was successful.

8. Completely open the isolation valve on the outlet piping 
of the boiler.

9. Resume operation.
 NOTE:  This lockout is a soft lockout. Once the � T has 

decreased to an acceptable level and there is a call for 
heat, the unit will fire again to meet the demand.

DIR #2000543632  00

ADJUST OUTLET
ISOLATION VALVE ONLY
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Label all wires prior to disconnection 
when servicing controls. Wiring errors 
can cause improper and dangerous 
operation. Always disconnect power 
to the boiler before servicing. Failure 
to comply could result in severe 
personal injury, death, or substantial 
property damage.

Never jumper (bypass) any device 
except for momentary testing as 
outlined in the Troubleshooting 
chart. Severe personal injury, death, 
or substantial property damage can 
result.

Before troubleshooting:

1. Have the following items:
a. Voltmeter that can check 120 VAC, 24 VAC, and            
 12 VDC.
b. Continuity checker.
c. Contact thermometer.

2. Check for 120 VAC (minimum 102 VAC to 
maximum 132 VAC) to boiler.

3. Make sure thermostat is calling for heat and contacts 
(including appropriate zone controls) are closed.  
Check for 24 VAC between thermostat wire nuts and 
ground.

4. Make sure all external limit controls are installed and 
operating.

Check the following:

1. Wire connectors to control module are securely 
plugged in at the module and originating control.

2. Gas pressures:
• Maximum: 14 inches w.c. (3.5 kPa) (natural and 
 LP) with no flow (lockup) or with boiler on
• Minimum: 4 inches w.c. (1.0 kPa) (natural),                     
 8 inches w.c. (2.0 kPa) (LP) with gas flowing (verify 
 during boiler startup)

Check control module fuses

ALWAYS check control module fuses before 
replacing control module or any major 
components (blower, etc.). If one of these 
fuses is blown, it can prevent the control 
module or other components from operating.

1. Turn OFF the power to the boiler at the external line 
 switch.
2. Remove front access cover.
3. Remove the control module cover.
4. Inspect fuses F1, F2, and F3, see FIG 3-1 below.

F3 - .80 AMP FUSE
24V DC POWER SUPPLY

F1 - 5 AMP FUSE
PUMPS

F2 - 3.15 AMP FUSE
BLOWER

Figure 3-1 Control Module Fuses

5. The boiler is shipped with three (3) spare fuses in a plastic 
bag attached to the control module cover.

6. If necessary, replace open fuse (F3 is .80 amps, F2 is 3.15 
amps and F1 is 5 amps).

Note:  Fuses F1, F2, and F3 are all slow blow fuses.

Do not jumper fuse or replace with any fuse 
except as specified.  Failure to comply could 
result in severe personal injury, death, or 
substantial property damage.

7. Install control module cover and front access cover after fuse 
inspection.

8. Restore power to the boiler at the external line switch and 
verify boiler operation (Section 10 - Start-up in the Knight 
Wall Hung Fire Tube Boiler Installation and Operation 
Manual) after completing boiler service.

� WARNING

� WARNING

 NOTICE

� WARNING
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Table 3-1 Troubleshooting Chart - No Display

FAULT CAUSE CORRECTIVE ACTION

No Display

- No 120 vac supplied to unit.    
• Check external line switch, fuse, or breaker.

• Check position of ON/OFF switch. Turn switch to the 
 ON position.

• Check 120 vac through the ON/OFF switch.

• Check wiring harness connection between display 
 board and main control board. Connect 
 harness at both points.

- No voltage through the switch. • Replace switch.

- Bad display board.  • Replace board.

- Bad main control board.  • Replace the main control board.

- Blown fuse. • Replace fuse F3 on the main control board, see       
 page 36 of this manual. 

No Burner 
Operation

- Main control board temperature set point 
 satisfied. • Review temperature setting.

- Remote thermostat satisfied.  • Review remote thermostat setting.

- Outside air temperature above Warm 
 Weather Shutdown (WWSD) set point for 
 main control board.  

• Check location of outside air sensor.  Check 
 resistance of outdoor air sensor and compare to Table 
 3-2B on page 38 of this manual.

- Unit locked out on fault.  
• Consult display for specific fault.  Refer to fault 
 descriptions on page 40 of this manual for corrective 
 actions.

- Unit in Shutdown Mode.  • Take unit out of Shutdown Mode.

Unit Does 
Not Modulate 
Above 50%

- Ramp delay active.  

• Check ramp delay parameter settings.  

• Turn ramp delay feature off.  See page 24 of this 
 manual for instructions on how to turn this feature off.

- Boiler controlled by BMS.  • Check BMS parameter settings.  

- Flue sensor open.  

• Verify that the flue sensor is located in the flue outlet.

• Check wiring connections at the flue sensor.

• Check the resistance of the flue sensor and compare 
 to Table 3-2D on page 38 of this manual.
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Table 3-2A - Inlet Water/System Sensor Resistance vs. 
Temperature

Temperature Resistance Temperature Resistance

50 18,780 158 1,990
68 12,263 176 1,458
86 8,194 194 1,084

104 5,592 212 817
122 3,893
140 2,760

Table 3-2B - Outdoor Air Sensor Resistance vs. 
Temperature

Temperature Resistance Temperature Resistance
-50 490,813 20 46,218
-40 336,606 30 34,558
-30 234,196 40 26,099
-20 165,180 50 19,900
10 118,018 60 15,311
0 85,362 70 11,883

10 62,465 80 9,299

Checking temperature sensors

The boiler temperature sensors (inlet water, outlet water, system water, flue, and outdoor air) are all resistance type devices. The 
following tables show the correct values for the sensors at various temperatures.  Use an ohmmeter to read the resistance of the 
sensor at a known temperature. If the resistance of the sensor does not closely match its corresponding table, replace the sensor

It is important to note that the flue and outlet water sensors have two temperature sensing devices in one housing.  These devices 
are designated as S1a/S1b, outlet sensor and S3a/S3b, flue sensor.  Please reference the wiring diagram in the Knight Wall Hung 
Fire Tube Boiler Installation and Operation Manual for correct terminal location.

S1a
(Wire Color - R/BK and Y)

S1b
(Wire Color - G and Y)

Temperature Resistance Temperature Resistance Temperature Resistance Temperature Resistance
50 19,553 158 2,004 50 40,030 158 3,478
68 12,690 176 1,464 68 25,030 176 2,492
86 8,406 194 1,084 86 16,090 194 1,816

104 5,715 212 816 104 10,610 212 1,344
122 3,958 122 7,166
140 2,786 140 4,943

Table 3-2C - Outlet Water Sensor Resistance vs. Temperature

S3a
(Wire Color - W/B and Y)

S3b
(Wire Color - PR and Y)

Temperature Resistance Temperature Resistance Temperature Resistance Temperature Resistance
50 40,030 158 3,478 50 258,500 158 16,870
68 25,030 176 2,492 68 125,500 176 12,000
86 16,090 194 1,816 86 80,220 194 8,674

104 10,610 212 1,344 104 52,590 212 6,369
122 7,166 122 35,270
140 4,943 140 24,160

Table 3-2D - Flue Sensor Resistance vs. Temperature
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Table 3-3 Troubleshooting Chart - Noisy System

FAULT CAUSE CORRECTIVE ACTION

Noisy 
Operation

-  Supply gas problem. Natural gas 
  pressures should be between 4 inches 
  w.c. and 14 inches w.c.  LP gas pressures 
  should be between 8 inches w.c. and 14 
  inches w.c.

 • Refer to Section 7 - Gas Connections of the Knight Wall 
   Hung Fire Tube  Boiler Installation and Operation Manual 
   for detailed information concerning the gas supply.

- Gas/air mixture problem.

 • Refer to the Gas Valve Adjustment Procedure on     
 page 47 of this manual for the proper gas valve setting.  
 Verify that the vent/air intake lengths do not exceed the 
 maximum listed in the General Venting section of the 
 Knight Wall Hung Fire Tube Boiler Installation and 
   Operation Manual.

- Dirty/damaged burner.  
 • Refer to page 33 in this manual for the burner removal 
 and inspection procedure.  Clean or replace the burner 
 as necessary.

- Low water flow through the heat exchanger.  

 • Refer to Section 6 - Hydronic Piping of the Knight Wall 
    Hung Fire Tube Boiler Installation and Operation Manual 
   for minimum flow rates. Verify that the boiler and system 
   pump are running on a call for heat.

- Air in the piping system.   • Properly purge all air from the piping system.

- Low system water pressure.   • Verify system pressure is a minimum of 12 psi.

No Pump 
Operation - 
Boiler Pump

System Pump 
or 

DHW Pump

- Blown fuse.

 • Replace fuse F1 on the control board, see page 36 of 
 this manual.

 Note:  Make sure pump amperage does not exceed      
 1.8 amps.

- Faulty pump.  • Replace pump.

- Internal fault on control board.  • Replace main control board.

No Blower 
Operation

- Internal fault on control board.  • Replace control board.

- Faulty blower.  • Replace blower.

Relief Valve 
Opening

- System pressure exceeds relief valve 
 setting.

 • Lower the system pressure below the 30 psi rating of 
 the supplied relief valve or replace the standard relief 
 valve with a higher rated valve up to the maximum 
 pressure of the heat exchanger.

 • Improperly sized expansion tank.

No Pump 
Operation 

- DHW 
Recirculation 

Pump

-   Failed external relay.

- Line voltage shut off.

- Faulty pump.

- Faulty DHW recirculation sensor.

- Fault in connection board.

- Fault in control board.

 • Check function of external relay.

 • Check line voltage to external relay.

 • Check recirculation pump.

 • Check DHW recirculation sensor.
 
 • Check low voltage connection board.
 
 • Replace control board.
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Table 3-4 Troubleshooting Chart - Fault Messages Displayed on Boiler Interface

FAULT DESCRIPTION CORRECTIVE ACTION

Gas Pressure SW
(will require a manual 

reset once the condition 
has been corrected.  Press 
the RESET button on the 
SMART SYSTEM display 

to reset.)

- The gas pressure switch contacts on the 
   Low Voltage Connection Board are open. 

• Check for a loose or misplaced jumper on the Low 
   Voltage Connection Board.
• Check for the addition of a device wired across the 
  gas pressure switch terminals on the Low Voltage 
   Connection Board.

Flow Switch/
LWCO

(will require a manual 
reset once condition has 

been corrected.  Press 
the RESET button on the 
SMART SYSTEM display 

to reset.)

- Either the optional flow switch or the 
    low water cutoff (LWCO) is not making.

 • Check boiler pump operation on a call for heat. 
 • Check for closed valves or obstructions in the boiler   
 piping. 
 • Verify system is full of water and all air has been  
 purged from the system. 
• Check for a loose or misplaced jumper if flow switch   
  is not installed.
• Replace LWCO.

- Blown fuse. • Replace fuse F3 on the control board, see page 36 
 of this manual.

Blocked Drain SW
(will require a manual 

reset once condition has 
been corrected.  Press 

the RESET button on the 
SMART SYSTEM display 

to reset.)

Air pressure switch contacts are open.

 • Check the wiring connections to switch.  Wires should  
  be connected to the common and normally closed 
   terminals.
• Air intake lengths exceed the maximum allowed 
  lengths.  Reference Section 3 - General Venting of 
  the Knight Wall Hung Fire Tube Boiler Installation and 
 Operation Manual for proper lengths.
• Check hoses connected to the air pressure switch for 
  blockage or obstruction.

 • Inspect the burner and heat exchanger.  Reference 
 pages 33 and 34 of this manual for removal and 
  cleaning procedures.  Replace if necessary. 
• Faulty air pressure switch.  Replace switch.

Too Many 
Recyclings One or more limit switches has opened more 

than five (5) times during the last call for heat.

 • Check the following limit switches for intermittent 
   operation:
      - Louver Proving Switch
      - Air Pressure Switch
      - Gas Pressure Switch
• Check harness connections at the control board and  
   low voltage connection board.
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Table 3-4 (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface 

FAULT DESCRIPTION CORRECTIVE ACTION

Anti-cycling
The burner recently turned off.

• The control board will release the call for heat after a 
 set time period.
• The control board will release the call for heat if the 
 outlet temperature drops too quickly.

Flame Fail Ign
(will require a manual 

reset once the condition 
has been corrected.  

Press the RESET button 
on the SMART SYSTEM 

display to reset.)

The unit has failed to prove main burner 
ignition after several attempts.

• Inspect spark electrode and associated wiring for 
 damage and connection.  Reference page 33 of this 
 manual for removal and cleaning procedures.  
 Replace if necessary.

• Check for proper electrical grounding of the unit.

• Check incoming supply gas pressure.  Natural gas 
  pressures should be between 4 - 14 inches w.c. and  
   LP gas pressures should be between 8 - 14 inches  w.c.  
   Refer to Section 7 - Gas Connections of the     Knight Wall 
 Hung Fire Tube Boiler  Installation and Operation 
 Manual for detailed information concerning the gas 
  supply.

• Verify that the plastic hose from the gas valve to the air 
 inlet is connected and is not damaged.

• Verify that the vent/air intake pipes are correctly 
 installed and that there are no obstructions.

• Check for 24 vac to the gas valve at the 2-pin 
 connection on the side of the main control board during 
 the ignition attempt.  If no voltage is present, replace 
 the main control board.

• If 24 vac is present at the main control board, check 
 the wiring between the main control board and the gas 
 valve.  Replace the wiring if necessary.  Do not 
 disconnect the wiring from the gas valve and attempt to 
 measure voltage at that point.  The main control board 
 can detect if the gas valve is not connected and will 
 display the Gas Valve or Gas Valve Fail fault.

• If 24 vac is present, check the outlet of the valve to 
 ensure the valve is flowing gas.  With a manometer 
 connected to the outlet tap of the gas valve, when the 
 unit is in the prepurge period, there should be a 
 negative pressure present.  When the valve is 
 energized a change in pressure should occur.  If the 
 pressure change does not occur, the gas valve is not 
 opening.  Replace the gas valve.

• Inspect flame sensor and associated wiring.  
 Reference page 33 of this manual for removal and 
 cleaning procedures.  Replace if necessary.

• Inspect and clean the heat exchanger as necessary.  
 Reference page 34 of this manual for cleaning 
  procedures.

• Inspect the burner.  Reference page 33 of this manual 
 for removal and cleaning procedures.  Replace if 
 necessary.

• Replace the main control board.
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Table 3-4 (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface 

FAULT DESCRIPTION CORRECTIVE ACTION

Flame Sequence
(will require a manual 

reset once the condition 
has been corrected.  

Press the RESET button 
on the SMART SYSTEM 

display to reset.)

The flame detector circuit is seeing a flame 
signal while the gas valve is off.

 • Check supply voltage for proper polarity.

 • Check external wiring for voltage feedback.

 • Check the flame rod and make sure it is clean.

 • Check the internal wiring for bad connections.

 • Replace main control board.

Outlet ARHL
The outlet water temperature has exceeded 
the setting of the automatic reset high limit.

• Adjust the set point of the auto reset limit to a higher 
 setting up to a maximum of 200°F.  Reference the  
 Knight Wall Hung Fire Tube Boiler Installation and 
  Operation Manual for adjusting procedures.

• Verify that the system is full of water and that all air 
 has been properly purged from the system.

• Verify that the boiler is piped properly into the heating 
  system.  Refer to Section 6 - Hydronic Piping of the 
  Knight Wall Hung Fire Tube Boiler Installation and 
  Operation Manual for the proper piping methods for the 
  Knight Wall Hung Fire Tube boiler.

• Check 120 vac to boiler pump motor on a call for 
 heat.  If voltage is not present, check wiring back to 
 the main control board.  

• If 120 vac is present on a call for heat and the boiler 
 pump is not operating, replace the pump.

• If the system pump is a variable speed pump, ensure 
 that the system flow is not less than the boiler flow.

• If operating on something other than an outlet sensor, 
 check temperature setting of the main control board.

• Check resistance of water sensors and compare to 
 Table 3-2A on page 38 of this manual.  Replace 
 sensor if necessary.

• Replace the main control board if necessary.

Outlet MRHL
(will require a manual 

reset once the condition 
has been corrected.  

Press the RESET button 
on the SMART SYSTEM 

display to reset.)

The outlet water temperature has exceeded 
the setting of the manual reset high limit.

•  Adjust the set point of the manual reset limit to a higher  
  setting up to a maximum of 210°F.  Reference the    
 Knight Wall Hung Fire Tube Boiler Installation and 
  Operation Manual for adjusting procedures.

• Verify that the system is full of water and that all air 
 has been properly purged from the system.

• Verify that the boiler is piped properly into the heating 
  system.  Refer to Section 6 - Hydronic Piping of the 
  Knight Wall Hung Fire Tube Boiler Installation and   
   Operation Manual for the proper piping methods for the 
   Knight Wall Hung Fire Tube boiler.

• Check 120 vac to boiler pump motor on a call for 
 heat.  If voltage is not present, check wiring back to 
 the main control board.  
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Table 3-4 (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface 

FAULT DESCRIPTION CORRECTIVE ACTION

Outlet MRHL 
(cont’d)

(will require a manual 
reset once the condition 

has been corrected.  Press 
the RESET button on the 
SMART SYSTEM display 

to reset.)

The outlet water temperature has exceeded 
the setting of the manual reset high limit.

• If 120 vac is present on a call for heat and the boiler 
 pump is not operating, replace the pump.

• If the system pump is a variable speed pump, ensure 
 that the system flow is not less than the boiler flow.

• If operating on something other than an outlet sensor, 
 check temperature setting of the main control board.

• Check resistance of water sensors and compare to 
 Table 3-2A on page 38 of this manual.  Replace 
 sensor if necessary.

• Replace the main control board if necessary.

Fan Speed 
(will require a manual 

reset once the condition 
has been corrected.  Press 
the RESET button on the 
SMART SYSTEM display 

to reset.)

The actual fan RPM is 30% lower or higher 
than the fan speed target.

• Vent/air intake lengths exceed the maximum allowed 
  lengths.  Refer to Section 3 - General Venting of the 
  Knight Wall Hung Fire Tube Boiler Installation and 
   Operation Manual for proper lengths.

• Check for obstruction or blockage in the vent/air 
 intake pipes or at terminations.

• Check the wiring connections at the fan and at the 
 main control board.

• Check the fan using the RLY20119 / 100167625 fan 
  test tool.

• Replace the fan.

• Replace the main control board.

Blown fuse. • Replace fuse F2 on the control board, see page 36 
 of this manual.

Inlet, Outlet, or 
Flue Sensor Fault

(will require a manual 
reset once the condition 

has been corrected.  Press 
the RESET button on the 
SMART SYSTEM display 

to reset.)

Either the flue, inlet water, or outlet water 
temperature sensor has been disconnected 
or shorted.

• Check the sensors and their associated wiring.  
 Repair or replace the sensor or wiring if damaged.

• Measure the resistance of the sensors and compare 
 the resistance to the tables on page 38 of this 
 manual.  

• Replace the sensor if necessary.
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Table 3-4 (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface 

FAULT DESCRIPTION CORRECTIVE ACTION

Louver Proving 
Sw

(will require a manual reset 
once the condition has been 
corrected.  Press the RESET 

button on the SMART 
SYSTEM display to reset.)

An optional remote proving switch is not 
making.

• Check function of remote devices.

• Check for loose or misplaced jumper if louver 
 proving switch is not connected.

Outlet Temp Diff
(will require a manual reset 
once the condition has been 
corrected.  Press the RESET 

button on the SMART 
SYSTEM display to reset.)

The temperature difference between the 
two (2) outlet sensors is too high.

• Check wiring to sensor.  Make sure wiring is 
  connected and not damaged.  Reconnect / repair 
   wiring if necessary.

• Measure the resistance of the sensor and compare to 
    the resistance in Table 3-2C on page 38 of this manual.  
  Replace sensor if necessary.

• Restore control parameter defaults from optional PC   
   software.

• Replace control module.

Flue Temp Limit
(will require a manual reset 
once the condition has been 
corrected.  Press the RESET 

button on the SMART 
SYSTEM display to reset.)

The stack temperature has exceeded the 
Flue Temp Limit set parameters.

• Inspect the heat exchanger.  Reference page 34 of 
 this manual for the procedure on how to clean the flue 
 side of the heat exchanger.

• Inspect the flue sensor and associated wiring.  
 Measure the resistance of the flue sensor and 
 compare to Table 3-2D on page 38 of this manual.  
 Replace the sensor if necessary.

• Verify that the vent/air intake pipes are properly 
 installed and that there are no obstructions.

• Replace the main control board.

Fatal Error The control module has detected parameter 
settings that are corrupted.

• Restore the parameter defaults from the optional PC 
   software.

• Replace control module.

Memory Error A lockout occurs at the same time as a 
power outage. • Reset control module.
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Table 3-4 (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface 

FAULT DESCRIPTION CORRECTIVE ACTION

Flue Temp High
The stack temperature has exceeded the set 
parameters for the boiler.

• Inspect the heat exchanger.  Reference page 34 of 
 this manual for the procedure on how to clean the flue 
 side of the heat exchanger.

• Inspect the flue sensor and associated wiring.  
 Measure the resistance of the flue sensor and 
 compare to Table 3-2D on page 38 of this manual.  
 Replace the sensor if necessary.

• Verify that the vent/air intake pipes are properly 
 installed and that there are no obstructions.

• Replace the main control board.

Delta T High The temperature rise across the heat 
exchanger has exceeded the set parameters 
for the boiler.

• Verify that the system is full of water and that all air 
 has been properly purged from the system.

• Verify that the boiler is piped properly into the heating 
  system.  Refer to Section 6 - Hydronic Piping of the 
  Knight Wall Hung Fire Tube Boiler Installation and  
  Operation Manual for the proper piping methods for 
   the Knight Wall Hung Fire Tube boiler.

• Check for 120 vac to the boiler pump motor on a call 
 for heat.  If voltage is not present, check the wiring 
 back to the main control board.  Replace the main 
 control board if necessary.

• If 120 vac is present on a call for heat and the boiler 
 pump is not operating, replace the pump.

• Verify that the boiler pump is set to the proper speed 
   or that the pump is the proper size.  Reference Section 
   6 - Hydronic Piping of the Knight Wall Hung Fire Tube 
  Boiler Installation and Operation Manual for boiler 
   pump specifications.

Outlet Temp 
High

Outlet water temperature has exceeded the 
maximum outlet water temperature.

• Verify that the system is full of water and that all air 
 has been properly purged from the system.

• Verify that the boiler is piped properly into the heating 
   system.  Refer to Section 6 - Hydronic Piping of the 
  Knight Wall Hung Fire Tube Boiler Installation and 
   Operation Manual for the proper piping methods for 
   the Knight Wall Hung Fire Tube  boiler.

• Check for 120 vac to the boiler pump motor on a call 
 for heat.  If voltage is not present, check wiring back 
 to the main control board.  Replace the main control 
 board if necessary.

• If 120 vac is present on a call for heat and the boiler 
 pump is not operating, replace the pump.

• Verify that the boiler pump is set to the proper speed 
   or that the boiler pump is the proper size.  Reference 
   Section 6 - Hydronic Piping of the Knight Wall Hung 
   Fire Tube Boiler Installation and Operation Manual for 
   boiler pump specifications.
• Replace the main control board.
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Table 3-4 (continued from previous page) Troubleshooting Chart - Fault Messages Displayed on Boiler Interface 

FAULT DESCRIPTION CORRECTIVE ACTION

Low 24 vac 120 vac input to the main control board has 
dropped below 80 vac.

• Check 120 vac supply to the transformer.

• Check wiring connections at the low voltage terminal 
   strip.

• Check the wire size/length to remote devices.

• Replace the transformer.

Watch Dog Error The main control board has detected an 
internal fault.

• Cycle power to the boiler.

•  Replace the main control board.

Write EEProm
The main control board has detected an 
internal fault.

• Cycle power to the boiler.

• Replace the main control board.

CRC Parameters The main control board has detected an 
internal fault.

• Cycle power to the boiler.

• Replace the main control board.

No Error Stored The particular lockout information has been 
lost.

• Press the RESET button.

• Replace the main control board.

Combustion Analysis Procedure

1. Turn the main power off to the boiler by placing the “On/
Off” switch in the OFF position.

2. When using PVC/CPVC remove the 1/2" combustion 
plug from the tee supplied in the installation kit for 
models 56 - 286 only.  For all other venting options, 
remove the flue temperature sensor.  Note:  Combustion 
measurements will be made at this point.

3. Turn the main power on to the boiler by placing the 
“On/Off” switch in the ON position.

4. Place the boiler into the active position by pressing the 
RIGHT SELECT [ON] key (see page 6).

5. Locate the pinhole button above the RESET button on 
the display board (page 6). Insert a thin wire (such as a 
paper clip) into the hole and press the button once and 
hold for 5 seconds to place the boiler into Service Mode. 
In Service Mode the boiler will fire at ignition speed and 
will then modulate up to full fire.

6. Insert the probe from a combustion analyzer into the 
hole left by the removal of the 1/2" combustion plug or 
the flue temperature sensor.

  

Figure 3-2 CPVC Tee Supplied with the Boiler
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CPVC TEE AND STARTER
PIECE SUPPLIED WITH BOILER

(MODELS 56 - 286 ONLY)

Table 3-5 Flue Products
Natural Gas

Input
Rate

Target Range
CO2 O2 CO2 O2

High Fire 9.2% 4.5% 9.0% - 10.5% 2.1% - 4.8%

Low Fire 9.0% 4.8% 8.8% - 9.5% 3.9% - 5.2%

Propane
Input
Rate

Target Range
CO2 O2 CO2 O2

High Fire 10.8% 4.5% 10.5% - 11.5% 3.5% - 5.0%
Low Fire 10.5% 5.0% 10.0% - 11.0% 4.2% - 5.8%
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7. Once the boiler has modulated up to full fire, measure the 
combustion.  The values should be in the range listed in 
Table 3-5 on page 46.  The CO levels should be less than 
200 ppm for a properly installed unit.

 If the combustion is not within the specified range, 
reference Table 3-6 for possible causes and corrective 
actions.

8. Once the combustion analysis is complete, test the safety 
 shutoff device by turning the manual shutoff valve to the 
 OFF position and ensuring that the boiler shuts down 
 and registers an alarm. Turn the manual shutoff 
 switch to the ON position and reset the control.  
9. Turn the main power off to the boiler and re-install the 
 1/2" combustion plug or replace the flue temperature 
 sensor.
10. Place the boiler back into normal operation.

Table 3-6 Troubleshooting Chart - Combustion Levels

POSSIBLE CAUSE CORRECTIVE ACTION

Vent/Air Intake Length 
or Obstruction

• Refer to Section 3 - General Venting of the Knight Wall Hung Fire Tube Boiler Installation and 
  Operation Manual for the proper venting and air intake methods for the Knight Wall Hung Fire 
  Tube boiler.
• Check for obstructions at the vent/air intake terminals.

Gas Supply Pressure • Refer to Section 7 - Gas Connections of the Knight Wall Hung Fire Tube Boiler Installation and 
  Operation Manual for the proper gas supply for the Knight Wall Hung Fire Tube boiler.

Dirty/Damaged Burner
• Refer to page 33 of this manual for burner removal and cleaning procedures.
• Replace burner if necessary.

Gas Valve Adjustment • Refer to this page for the gas valve adjustment procedure.
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You must replace the flue gas temperature 
sensor / 1/2" combustion plug (depending 
on venting option) to prevent flue gas 
spillage into the room.  Failure to comply 
could result in severe personal injury, death, 
or substantial property damage.

� WARNING

Gas valve adjustment procedure
If adjustment of the gas valve is deemed necessary, use the 
following procedure: 

 CAUTION Under normal operating conditions this 
valve should not need adjusting.

Model WH400
Locate the throttle adjustment screw on the side of the venturi 
valve, see FIG. 3-4.  Using a screwdriver, turn the screw 1/4 
turn counterclockwise to increase CO2 levels or 1/4 turn 
clockwise to decrease CO2 levels.

After one adjustment on the valve, follow the Combustion 
Analysis Procedure on pages 46 and 47 of this manual to 
measure the combustion.

If combustion is still not within the specified range, repeat 
the procedure. This procedure SHOULD NOT be performed 
more than four (4) times.  If after four (4) adjustments and the 
combustion is still not within the specified range, revisit the 
possible causes in Table 3-6 or replace the gas valve.

THROTTLE ADJUSTMENT SCREW

Figure 3-3 Gas Valve Adjustment - Models WH56 - 286

Figure 3-4 Gas Valve Adjustment - Model WH400
THROTTLE ADJUSTMENT

SCREW

Models WH56 - 286
Locate the throttle adjustment screw on the top of the gas valve, 
see FIG. 3-3.  Using a 2.5 mm Allen wrench, turn the screw 
1/8 turn counterclockwise to increase CO2 levels or 1/8 turn 
clockwise to decrease CO2 levels.  
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Read before proceeding
   Failure to comply with these guidelines could result
   in severe personal injury, death or substantial 
   property damage.

Neutralizer and lines must be wet

•    Before operating the boiler or furnace, fill the JM tube and traps  
with tap water. NEVER operate with tubes or P-traps dry.

Application restrictions
•	 Condensing boilers, furnaces, and flue pipe condensate 

drains only. 

•	 DO NOT exhaust flue gases through JM tubes, they are not 
rated for boiler or furnace flue gases. Operating JM tubes 
as exhaust vents can cause injury or death from carbon 
monoxide. 

•	 Gas traps must be installed between the boiler, vent drains, 
and furnace condensate outlet and the inlet of all JM tubes.

•	 JM tubes must be installed below system P-traps, boiler, 
furnace, and breeching condensate drains.

Combined piping options
Flue pipe condensate drains
•	 Boiler/furnace condensate drain and flue condensate drain 

can be common piped to a neutralizer tube ONLY if the 
boiler/furnace is individually vented (NOT connected to a 
common vent system). Also, the flue pipe must be terminated 
so rain water cannot enter the flue pipe.

•	 DO NOT connect any flue pipe condensate line to a neutral-
izer tube that serves more than one boiler.

Boiler/furnace condensate line common piping
•	 DO NOT combine vent condensate drain lines and boiler/

furnace condensate lines if appliances are common vented. 
Use a separate JM-series tube for each application. For 
individually-vented appliances, vent and condensate drain 
lines can be combined.  Common vent drains cn be piped 
together into one neutralizer.  Sizing is 33% of total con-
nected BTU inputs.

Recharge tubes regularly
•	 Tubes should be recharged when pH level moves below 5.5. 

The pH should be checked regularly (at least twice during the 
first year of operation) to determine the required recharging 
schedule.

•	 This may require recharging as often as twice per year for 
high-usage systems, such as boiler systems equipped with 
indirect water heaters.

•	 Boiler/furnace applications for space heating only (no DHW) 
may require recharging only once per year or when PH falls 
below 5.

What is pH?
The pH measurement of a fluid is an indicator of the acidity 
or alkalinity. Neutral fluids have pH of 7.0. Acid fluids have pH 
below 7. And alkaline fluids have pH above 7 (up to 14). The pH 
can be easily measured using litmus paper.

Condensate pH from condensing boilers and furnaces is typi-
cally around 4 (slightly acidic). The condensate pH needs to be 
increased (made more neutral) to prevent possible damage to cast 
iron soil pipe, ABS pipe, septic tanks, plants, wastewater treatment 
plants and other materials handling waste water.

JM-series condensate neutralizing tubes 
increase pH (reduce acidity).
JM-series residential/commercial flue-side condensate neutral-
izing tubes & tanks are designed to raise the pH level of the 
condensate discharged by high-efficiency boilers and warm air 
furnaces.

Each increase of 1.0 in pH is a 10-times decrease in acidity.  The 
pH of condensate is increased by approximately 1.0 to 3.0 after 
passing through neutralizing tubes & tanks. (This is a reduction 
in acid concentration of from 10 to 1000 times.)

Applying JM-series neutralizing tubes
Condensate can be collected from flueways and boiler/furnace 
condensate trap outlets. See WARNING section at left for guide-
lines on application.

Match neutralizing tubes to boiler/furnace ratings. Use multiple 
tubes if needed to handle the load. 

Locate the neutralizing tube below the condensate connection 
and slightly above the floor drain or inlet to a condensate pump 
reservoir (if used).

Follow the guidelines in this manual, the boiler/furnace manual 
and all applicable local codes when installing, using and main-
taining JM-series condensate neutralizing tubes.

Installation sequence
1. Before installing boiler or furnace, determine if a mounting pad will 

be needed to elevate the boiler or furnace so that the condensate con-
nection will be above bottom of the JM tube OUTLET. See Figure 2 
or Figure 3. Provide a mounting pad for the JM tube if needed to 
obtain the proper elevation relative to a condensate pump reservoir 
(when used — see Figure 3).

2. Mount the strut channel to the wall or floor, insert strut clamps to 
the JM tube, tighten bolts & nuts.

3. Connect PVC piping from appliance or breaching drains to P-traps 
and then from P-trap outlets to either one of the two JM tube inlets.

4. Connect the JM tube outlet to house drain or condensate pump.

5. Use Teflon tape on all threaded plastic fittings.

6. NOTE — Always consult the local authority regarding any require-
ments concerning flue gas condensate handling codes.

7. JM tube outlet port should be positioned at 12 o’clock and the two 
inlet ports should be positioned at 3 & 9 o’clock.

JMseries Condensate Neutralizing Tubes –– Installation/Operation & Maintenance

2

Overview

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



Installation Figure 1  JM-series condensate neutralizing tubes – features and dimensions
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RATINGS & DIMENSIONS (in inches)

Model MBH GPH A B C D E F

JM-2 150 2 10.5 2.75 1.375 3.5 1.875 6.5

JM-3 300 2 19.5 2.75 1.375 3.5 1.875 9.5

1 PVC tubing fi lled with 3/8” limestone and 97% MgO Pellets

2 Clamp-on support brackets

3 Condensate outlet hose barb 
fi tting ¾” hose barb x ½” NPT  — or —

¾” PVC x ½” NPT  (both supplied)4 Condensate inlet hose barb 
fi tting

Figure 2  JM-series tube with fl oor drain, typical

Figure 3  JM-series tube with condensate pump, typical

A Condensing boiler or furnace

B ondensate neutralizing tube (or multiple tubes piped in parallel)

C Boiler/furnace condensate trap connection

D Boiler/furnace vent

E Vent condensate trap, when used — Install a trap as shown. Connect 
the tubing to a separate JM tube if appliances are common vented. For 
individually-vented appliances, the vent condensate drain can be con-
nected to the appliance condensate drain line.

F Drain or sump

G     Condensate pump

H Bottom of boiler/furnace condensate outlet — MUST be ABOVE 
condensate pump inlet connection

J Bottom of JM tube condensate outlet

L Mounting pad or structural platform, when required to elevate boiler 
condensate drain as needed

M Mounting clamps

N Mounting clamps must be secured to the mounting surface

P Plastic tubing or PVC pipe — When using PVC pipe, remove the JM 
inlet and outlet hose barb fi ttings and replace with threaded PVC fi t-
tings. Include unions in the piping to allow removal of the JM tube for 
inspection and service. — Secure pipe or tubing in place. — Protect 
with a shield if necessary if routed through traffi c areas.

R Use hose clamps at all connections when using plastic tubing.

S Condensate drain termination at fl oor drain (or condensate pump 
reservoir inlet) — secure in place with clamps. — Follow instructions 
for condensate pump.

T Elevate the JM tube on a structural base if necessary for the outlet to be 
raised.

U Route condensate discharge line from to appropriate drain location.
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Inspect frequently
Installer — Instruct the building owner to 
frequently inspect the JM neutralizer and 
all condensate connections. The owner 
must notify a qualifi ed technician if any 
problems are noticed.

Maintenance

 OUTDOOR INSTALLATIONS — provide and install 
electric heat tape on the condensate drain lines 
and around the JM tube to prevent possibility 
of neutralizer tube damage or line blockage due 
to freezing. Failure to comply with the following 
guidelines could result in severe personal injury, 
death or substantial property damage.

Recharge as required
When pH tube or tank outlet falls below 
5PH. Local codes may have different 
requirement, check with local authority.

Replacement parts
Contact your local wholesaler or manu-
facturer’s representative for replacement 
parts. 

Dealer listing at www.jjmboilerworks.com

Figure 4  Y-fi tting by-pass with fl oor-mounted boiler 
(see legend at left)

Figure 5  Y-fi tting by-pass with wall-mounted boiler 
(see legend at left)

Installation (continued)

Piping Options

Overfl ow by-pass piping

See Figure 4 and Figure 5 for installation with a y-fi tting for 
an overfl ow by-pass line.

Locate the overfl ow discharge so fl ow can be easily seen. Instruct
the owner to notify the service technician immediately if 
fl ow through the overfl ow line is frequent or steady.

Make sure the installation complies with all local code 
requirements.

Piping for multiple boilers/furnaces

Follow the guidelines on page 2, do not connect a fl ue pipe
with multiple boilers or furnaces.

As stated on page 2, do not connect a fl ue pipe condensate 
line to the to the same neutralizer as used for a boiler/furnace
unless the boiler/furnace is individually vented, the vent will 
not allow rain water to enter the fl ue pipe, and no other 
appliance is connected to the same neutralizer tube. 

 

Legend for Figure 4 and Figure 5

A Condensing boiler or furnace, fl oor-mounted type

B Condensing boiler or furnace, wall-mounted type

C JM neutralizing tube fl oor-mounted (or multiple tubes piped in 
parallel)

D JM neutralizing tube wall-mounted (or multiple tubes piped in 
parallel)

E Y-fi tting, 3/4” PVC minimum – locate a minimum of 2 inches above 
the neutralizing tube and so the overfl ow line is below the bottom of 
appliances condensate drain connection (item L)

F Appliance condensate trap/condensate drain connection

H Overfl ow drain line (terminate so fl ow from line is easily seen)

J Floor drain, sump or condensate pump reservoir

L Bottom of appliance condensate drain connection – all condensate 
piping and components must be below this level

M Bottom of JM neutralizer tube outlet connection

N Terminate the overfl ow line above the drain location so any fl ow 
from the line is easily visible

Revised - October, 2014
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Th is manual must only be used by a 
qualifi ed heating installer / service 
technician. Read all instructions, 
including this manual, the Installation 
and Operation Manual, and the Service 
Manual, before installing. Perform 
steps in the order given. Failure to 
comply could result in severe personal 
injury, death, or substantial property 
damage.

� WARNING

Save this manual for future reference.

MODBUS AND BACNET
COMMUNICATION 

INSTRUCTIONS
Models:  

Knight 81 - 286, Knight XL 400 - 801, 
Armor 151 - 801, Outdoor Knight 151 
- 286, Outdoor Knight XL 400 - 801, 

Outdoor Armor 151 - 801,
AQUAS 400 - 801, FTXL 400 - 850, 

Wall Mount 51 - 211 and
Wall Hung 55 - 399
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Abbreviation or Acronym Meaning
ASCII American Standard Code for Information Interchange

BACnet A data communication protocol for Building Automation and Control Networks

BAS Building Automation System

Baud (Baud Rate) Number of data bits transmitted per second (bps)

EMS Energy Management System
FDX Full-Duplex
HDX Half-Duplex
Hex Hexadecimal Number (0 - 9, A - F)

I/O Box Input/Output (I/O) 

LSB Least Signifi cant Byte

ModBus A serial, half-duplex data transmission protocol developed by AEG Modicon

MSB Most Signifi cant Byte

RS232 A standard for serial, full-duplex (FDX) transmission of data based on the RS232 
Standard

RS485 A standard for serial transmission of data based on the RS-485 Standard

RTU Remote Terminal Unit

1  Introduction
Th e information contained in this manual provides general guidelines for the implementation of ModBus and BACnet 
communication with the Lochinvar Armor water heaters (151 - 801), Knight (81-286), Knight XL (400 - 801), Outdoor Knight 
(151-286), Outdoor KnightXL (400-801), Outdoor Armor (151-801), Wall Mount (51 - 211), and Wall Hung (55 - 399) boilers.

All ModBus networks are implemented utilizing a master-slave arrangement where all boilers/water heaters are slaves and 
the master is a building automation system capable of communicating over a RS-485 half duplex serial connection. BACnet 
networks are implemented using a token passing process where multiple masters and slaves share a common RS-485 bus. Th e 
Lochinvar BACnet interface is a master only.

Defi nitions

Minimum System Requirements
• BAS system or computer with a serial or USB port
 with a converter to RS-485 half duplex.

• Unit equipped with communication board.
• Shielded twisted pair communication cable.
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2  Installation

ModBus and BACnet Communication Instructions       

Installation procedure - for Models WB, 
AW, KB, OA, OK and KBX
1.  Turn OFF the main electrical power to the appliance.
2. Turn OFF the main manual gas shutoff  to the appliance.
3. Assemble the communication control board to the sheet 
 metal base as shown in FIG. 2-1a and 2-1b, depending on 
 model.
4.  Connect the power harness from the appliance to the 
 communication board through the sheet metal cover 
 hole (see FIG. 2-2a and 2-2b, depending on model).
5. Using the two (2) sheet metal screws provided in the kit, 
 attach the pre-painted sheet metal cover over the 
 Communication board for protection from line voltage    
 (FIG. 2-2a and 2-2b, depending on model).
6. Locate the pilot holes on the side of the jacket (left  side if 
 AW/KB/KXL or right side if WB), using the sheet metal 
 screws provided in the kit, mount the communication 
 board assembly to the appliance (FIG. 2-3a and 2-3b, 
 depending on model). 

Wiring
7. Disconnect power to the transformer by removing 
 connection “B”, see FIG. 2-4, page 4.
8. Connect A, C, D, and B (FIG. 2-4).
9. Connect the communication board to the control board 
 of the appliance (see FIG. 2-5 on page 4).
10. Turn on the main electrical power and the main manual 
 gas shutoff  to the appliance.
11. Confi gure the control board and unit controls per this 
 manual and resume operation.

MOUNT PRE-PAINTED
SHEET METAL COVER
OVER THE MODBUS
ASSEMBLY FOR PROTECTION
FROM LINE VOLTAGE 

MODBUS
ASSEMBLY

ATTACH POWER HARNESS
TO MODBUS THROUGH

SHEET METAL COVER HOLE

Figure 2-2a_Attach Cover to Communication Board for 
Models WB, AW, KB and KBX

BLT7068 [X4]
BLT2007 [X4]

SHEET METAL BASE
JKB40095

Figure 2-1a_Assemble Communication Board for 
Models WB, AW, KB and KBX

NOTE:  KB/KXL/AW - MOUNT MODBUS ASSEMBLY TO THE LEFT SIDE OFTHE
JACKET. WB - MOUNT MODBUS ASSEMBLY TO THE RIGHT SIDE OF THE JACKET. 

- LOCATE THE PILOT HOLES
- USING THE 4 SHEET METAL SCREWS
  PROVIDED IN THE KIT MOUNT THE MODBUS
  ASSEMBLY TO THE UNIT
 (SIDE DEPENDENT ON MODEL)

Figure 2-3a_Mount Communication board to Unit for 
Models WB, AW, KB and KBX

SHEET METAL
BASE (JKB40265)

BLT2007
[X4]

BLT7068 [X4]

IMG00565

Figure 2-2b_Attach Cover to Communication Board 
for Models OA and OK

IMG00566

MODBUS
ASSEMBLY

MOUNT PRE-PAINTED
SHEET METAL COVER OVER

THE MODBUS ASSEMBLY FOR
PROTECTION FROM LINE VOLTAGE

ATTACH POWER HARNESS
TO MODBUS THROUGH

SHEET METAL COVER HOLE
BLT7404 [X4]

IMG00567

- LOCATE THE PILOT HOLES
- USING THE (2) SHEET METAL SCREWS PROVIDED
IN THE KIT MOUNT THE MODBUS ASSEMBLY TO THE UNIT
(SIDE AND ORIENTATION DEPENDENT ON MODEL /
VERTICAL ORIENTATION SHOWN)

NOTE: OA/OK151 MOUNT MODBUS ASSEMBLY TO THE RIGHT SIDE JACKET FLANGE
OA/OK400-501 MOUNT MODBUS ASSEMBLY IN HORIZONTAL ORIENTATION

Figure 2-1b_Assemble Communication Board for 
Models OA and OK

Figure 2-3b_Mount Communication board to Unit for 
Models OA and OK
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ModBus and BACnet Communication Instructions

2  Installation

B
G
W

FROM POWER
HARNESS

B

W

TO TRANSFORMER

B

W

A C D B

W
G

B

R
G

BL

G
GY

ROUTE THROUGH
JACKET HARNESS
CLIPS

USE SUPPLIED CABLE TIE
TO CONNECT MODBUS POWER
HARNESS TO BLOWER POWER

WIRES (RED, WHITE, GREEN)

Figure 2-4_Harness Connections_WB, AW, KB, KBX, OA, and OK models

CONNECT TO
CONNECTION BOARD
FROM COMMUNICATION
BOARD*

CONNECT TO
CONTROL BOARD
FROM COMMUNICATION
BOARD*

LOW VOLTAGE 
CONNECTION BOARD

*HARNESSES CAN ONLY BE CONNECTED ONE WAY.

Figure 2-5_Connect Communication Board to Control Board
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IMG01107

4X LOCKNUT

2X RIVET

2X CLIP

4X ALUMINUM
SPACER

Figure 2-6a_Assemble ModBus Control Board for FTXL

1.  Turn OFF the main electrical power to the appliance.
2. Turn OFF the main manual gas shutoff  to the appliance.
3. Assemble the ModBus control board and provided cable 
 clamps to the control panel as shown in FIG. 2-6a.
4. Connect the ModBus power, control board and 
 connection board wiring harnesses. Secure the wiring 
 with the provided cable clips and route it through the 
 bottom of the control panel. Perform the wiring 
 connections referencing FIG.’s 2-6b and 2-6c.
5. Turn ON the main electrical power to the appliance.
6. Confi gure the control board and unit controls per this 
 manual and resume operation.

IMG01106

SECURE CONNECTION
BOARD W/ 5X CLIPS

TRANSFORMER
PRIMARY 120V

UNIT
POWER HARNESS

MODBUS
POWER HARNESS

PRIMARY
120V

LOW VOLTAGE CONNECTION BOARD

SECURE HARNESS
W/ 3X CLIPS

MODBUS

MAIN CONTROL BOARD

CONNECTION BOARD /
MODBUS HARNESS

SECURE HARNESS
W/ 2X CLIPS

UNIT POWER HARNESS

MODBUS
POWER HARNESS

IMG01105

Figure 2-6b_Secure Control Board to FTXL Unit

Figure 2-6c_Perform Wiring Connections for FTXL

ModBus installation procedure - for FTXL Models

ModBus and BACnet Communication Instructions

2  Installation (continued)

5
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2  Installation

ModBus and BACnet Communication Instructions

Installation Procedure - for WH Models

1.  Turn OFF the main electrical power to the appliance.
2. Turn OFF the main manual gas shutoff  to the appliance.
3. To assemble the communication board to the sheet metal, 
 insert four (4) standoff s into the front access panel
 (FIG. 2-6). 
4. Place the communication board onto the standoff s 
 installed in Step 3. Use the screw (provided in kit) to 
 secure the control panel cover (FIG. 2-6).
5.  Connect the wire harnesses (100172824 , 100172826 and 
 100172828) from the appliance to the communication 
 board following the diagram shown in FIG. 2-7.
6. Turn on the main electrical power and the main manual 
 gas shutoff  to the appliance.
7. Confi gure the communication board and unit controls 
 per this manual and resume operation.

Figure 2-7_Harness Connections_WH

INSERT 
STANDOFFS

USE SCREW TO 
SECURE COVER
TO FRONT PANEL

Figure 2-6_Assemble Communication Board_WH

R BL
G

W

B

GY

G

W

B
B

G

W

(W
R

E2
00

77
)

(WRE20073)
(WRE20075)
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3  ModBus Confi guration 

ModBus and BACnet Communication Instructions

Addressing
Th e ModBus addressing space is comprised of 256 diff erent 
addresses.
 • 0 is reserved for broadcast messages from the master 
  device
 • 1 - 247 are free to use for each unique device
 • 248 - 255 are reserved
To set the ModBus address the dip switches can be set in 
either the 0 position or the 1 position.  For switches set to 
the 1 position their value will be added together to determine 
the address.
Each switch set to the 1 position has the following value:
 Dip switch 1 = 1
 Dip switch 2 = 2
 Dip switch 3 = 4
 Dip switch 4 = 8
 Dip switch 5 = 16
 Dip switch 6 = 32
 Dip switch 7 = 64
 Dip switch 8 = 128
Any dip switch set to 0 has a value equal to 0.

Example:
To set the address of the ModBus board to 50, dip switches 2, 5, 
and 6 have to be set to the 1 position.  Th e address is determined 
by adding the values of all the dip switches together.
Address = Value of Dip switch 1 + Value of Dip switch 2 + 
Value of Dip switch 3 + Value of Dip switch 4 + Value of Dip 
switch 5 + Value of Dip switch 6 + Value of Dip switch 7 + 
Value of Dip switch 8
In this example:
Address = 0 + 2 + 0 + 0 + 16 + 32 + 0 + 0 = 50

Th e ModBus communication board is equipped with a set of ten dip switches that are used to set the board confi guration 
(address, baud rate, and parity settings).  Th e fi rst eight are used to set the address of each board.  Th e ninth is baud rate.  Th e 
tenth is parity.

LED’S

DIP SWITCHES

Figure 3-1_ModBus Communication Board
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3  ModBus Confi guration

ModBus and BACnet Communication Instructions

Timing Specifi cations
Th e baud rate for the ModBus board is selectable with Dip 
switch #9.

 1 = 19200 bps
 0 = 9600 bps

Each message is started by at least 3.5 character times of 
silence.  Th e maximum delay between frames is 1.5 character 
times.

When the system temperature, tank temperature, and/or 
0-10V BMS voltage is provided by the BAS to the boiler, it 
is critical that the values be updated every few seconds.  If 
the boiler does not receive updated values within a timeout 
period (installer adjustable), the control will revert to using its 
own readings (if connected).  Th e timeout is programmable 
as follows: 

1. Press and hold the LEFT SELECT [MENU] key for 5 
 seconds.
2. Enter installer code - 5309.
3. Scroll down and select [CONTROL MODES].
4. Scroll down and select [MODBUS T/O].
5. Scroll to desired time.  Press the RIGHT SELECT [SAVE] 
 key.

Th e timeout is adjustable between 5 and 120 seconds.  Th e 
default timeout is 10 seconds.

When the BAS is not providing any of these values, but 
is still controlling the boiler (such as providing an enable 
command), the BAS must refresh these commands at least 
every 4 minutes.  If the commands are not refreshed, the 
boiler will revert to operating based on its own inputs.

Parity
Parity is set by the position of Dip switch #10.
 0 = No Parity
 1 = Even Parity
If No Parity is selected there will be two stop bits, otherwise 
there will be one.

Data Transmission Mode
Many ModBus bus master devices can be confi gured to 
transmit data in either ModBus RTU or ModBus ASCII modes.  
Since RTU messages can be formatted to use fewer data bits and 
are therefore more effi  cient, RTU has been chosen to be used 
with all Lochinvar ModBus communication.  Please ensure that 
the master device is transmitting ModBus RTU.

ModBus Board Diagnostics
Th e ModBus board is equipped with three LED’s for visual 
diagnostics:  Two yellow LED’s and one green.  One yellow LED 
(D5) is used to indicate transmission of data. Th e other yellow 
LED (D6) is used to indicate reception of data. Th e green LED 
(D7) is used to show internal faults.

Internal Faults:
 Normal Operation = 1 second bright, 1 second dim
 Controller Fault = Continuously on
 No Burner Control Communication = 0.5 seconds on, 1.5 
 seconds off 
 No ModBus Communication = 1.5 seconds on, 0.5 seconds 
 off 

ModBus Communication
Th e ModBus communication commands and exception codes 
that are supported by the ModBus communication board can 
be found on pages 8 and 9 of this manual.

Please note that the brackets ([]) denote 
screen status.

 NOTICE
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3  ModBus Confi guration (continued)

ModBus and BACnet Communication Instructions

Function Sub Function
HEX Description

Dec HEX Dec
1 01 Read Coil Status

2 02 Read Input Status

3 03 Read Holding Registers

4 04 Read Input Registers

5 05 Force Single Coil

6 06 Preset Single Register

7 07 Read Exception Status

8 08 0 00 Diagnostic - Return Query Data

1 01 Diagnostic - Restart Communication

2 02 Diagnostic - Return Diagnostic Register

4 04 Diagnostic - Force Listen Mode

10 0A Diagnostic - Clear Counters and Diagnostic 
Registers

11 0B Diagnostic - Return Bus Message Count

12 0C Diagnostic - Bus Communication Error Count

13 0D Diagnostic - Bus Exception Error Count

14 0E Diagnostic - Return Slave Message Count

15 0F Diagnostic - Return Communication Error Count

16 10 Diagnostic - Return Slave NAK Count

17 11 Diagnostic - Return Slave Busy Count

18 12 Diagnostic - Return Bus Character Overrun Count

20 14 Diagnostic - Clear Overrun Counter and Flag

11 0B Get Communication Event Counter

12 0C Get Communication Event Log

15 0F Write Multiple Coils

16 10 Write Multiple Registers

17 11 Report Slave ID

23 17 Read / Write Multiple Registers

ModBus Function Set
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3  ModBus Confi guration

ModBus and BACnet Communication Instructions

MODBUS Exception Codes
Code Name Meaning

01 ILLEGAL FUNCTION

The function code received in the query is not an allowable action for the server 
(or slave). This may be because the function code is only applicable to newer   
devices, and was not implemented in the unit selected. It could also indicate that 
the server (or slave) is in the wrong state to process a request of this type, for 
example because it is unconfi gured and is being asked to return register values.

02 ILLEGAL DATA ADDRESS

The data address received in the query is not an allowable address for the 
server (or slave). More specifi cally, the combination of reference number and 
transfer length is invalid. For a controller with 100 registers, the PDU addresses 
the fi rst register as 0, and the last one as 99. If a request is submitted with a 
starting register address of 96 and a quantity of registers of 4, then this request 
will successfully operate (address-wise at least) on registers 96, 97, 98, 99. If 
a request is submitted with a starting register address of 96 and a quantity of 
registers of 5, then this request will fail with Exception Code 0x02 “Illegal Data 
Address” since it attempts to operate on registers 96, 97, 98, 99 and 100, and 
there is no register with address 100.

03 ILLEGAL DATA VALUE

A value contained in the query data fi eld is not an allowable value for server 
(or slave). This indicates a fault in the structure of the remainder of a complex 
request, such as that the implied length is incorrect. It specifi cally does NOT 
mean that a data item submitted for storage in a register has a value outside the 
expectation of the application program, since the MODBUS protocol is unaware of 
the signifi cance of any particular value of any particular register.

04 SLAVE DEVICE FAILURE An unrecoverable error occurred while the server (or slave) was attempting to 
perform the requested action.

05 ACKNOWLEDGE

Specialized use in conjunction with programming commands. The server 
(or slave) has accepted the request and is processing it, but a long duration of 
time will be required to do so. This response is returned to prevent a timeout error 
from occurring in the client (or master). The client (or master) can next issue a Poll 
Program Complete message to determine if processing is completed.

06 SLAVE DEVICE BUSY

Specialized use in conjunction with programming commands. The server 
(or slave) is engaged in processing a long -- duration program command.  The 
client (or master) should re-transmit the message later when the server (or slave) 
is free.

08 MEMORY PARITY ERROR

Specialized use in conjunction with function codes 20 and 21 and reference type 
6, to indicate that the extended fi le area failed to pass a consistency check. The 
server (or slave) attempted to read record fi le, but detected a parity error in the 
memory. The client (or master) can retry the request, but service may be required 
on the server (or slave) device.

0A GATEWAY PATH UNAVAILABLE

Specialized use in conjunction with gateways, indicates that the gateway was 
unable to allocate an internal communication path from the input port to the 
output port for processing as the request. Usually means that the gateway is 
misconfi gured or overloaded.

0B GATEWAY TARGET DEVICE 
FAILED TO RESPOND

Specialized use in conjunction with gateways, indicates that no response was 
obtained from the target device. Usually means that the device is not present on 
the network.

ModBus Exception Codes
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4  ModBus Memory Map

ModBus and BACnet Communication Instructions

11

Primary Data Tables

Table Data Type Read / Write
Discrete Inputs Single Bit Read Only
Coils Single Bit Read / Write
Input Registers 16-Bit Word Read Only
Holding Registers 16 Bit Word Read / Write

Memory Map

Coils
Address Description Default Unit Min. Max. Resolution

00001 Room Thermostat 1 0 1=ON / 0=OFF 0 1 1
00002 Room Thermostat 2 0 1=ON / 0=OFF 0 1 1
00003 Room Thermostat 3 0 1=ON / 0=OFF 0 1 1
00005 Tank Thermostat 0 1=ON / 0=OFF 0 1 1

Discrete Inputs
10002 Flow Switch 0 1=ON / 0=OFF 0 1 1
10003 Gas Pressure Switch 0 1=ON / 0=OFF 0 1 1
10004 Louver Proving Switch 0 1=ON / 0=OFF 0 1 1
10005 Air Pressure Switch 0 1=ON / 0=OFF 0 1 1
10006 Blocked Drain Switch 0 1=ON / 0=OFF 0 1 1
10007 Auto Reset High Limit 0 1=ON / 0=OFF 0 1 1
10008 Flame 0 1=ON / 0=OFF 0 1 1
10009 Room Thermostat 1 0 1=ON / 0=OFF 0 1 1
10010 Tank Thermostat 0 1=ON / 0=OFF 0 1 1

10024 Room Thermostat 2 0 1=ON / 0=OFF 0 1 1

10033 Run-time Contacts 0 1=ON / 0=OFF 0 1 1
10034 Alarm Contacts 0 1=ON / 0=OFF 0 1 1
10035 CH Pump 0 1=ON / 0=OFF 0 1 1
10036 DHW Pump 0 1=ON / 0=OFF 0 1 1
10037 Louver Relay 0 1=ON / 0=OFF 0 1 1
10038 Gas Valve 0 1=ON / 0=OFF 0 1 1
10039 System Pump 0 1=ON / 0=OFF 0 1 1

10044 DHW Recirculation Pump 0 1=ON / 0=OFF 0 1 1
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4  ModBus Memory Map

ModBus and BACnet Communication Instructions

Input Registers
Address Description Default Unit Min. Max. Resolution

30001 Discrete Inputs 1 - 16 0 HEX 0 65535 1
30002 Discrete Inputs 17 - 32 0 HEX 0 65535 1
30003 Discrete Inputs 33 - 48 0 HEX 0 65535 1
30004 System / Cascade Setpoint 0 Degrees Celsius 0 130 0,5
30005 System Pump Speed 0 % 0 100 1
30006 Cascade Total Power 0 % 100 800 1
30007 Cascade Current Power 0 % 0 800 1
30008 Outlet Setpoint 0 Degrees Celsius 0 130 0,5
30009 Outlet Temperature 0 Degrees Celsius 0 130 0,1
30010 Inlet Temperature 0 Degrees Celsius -20 130 0,1
30011 Flue Temperature 0 Degrees Celsius -20 130 0,1
30012 Firing Rate 0 % 0 100 1
30013 Boiler Pump Speed 0 % 0 100 1
30014 Boiler Status Code 0 HEX 0 65535 1
30015 Boiler Blocking Code 0 HEX 0 65535 1
30016 Boiler Lockout Code 0 HEX 0 65535 1

Holding Registers
40001 Confi guration 0 NA 0 65535 1

40002 Coils 0 NA 0 65535 1

40003 0-10 Volt Input / Rate Command / Setpoint 
Command 0 % 0 100 1

40004 Tank Setpoint 0 Degrees Celsius 0 87,5 0,5
40005 Tank Temperature 0 Degrees Celsius -20 130 0,1
40006 Outdoor Temperature 0 Degrees Celsius -40 60 0,1
40007 System Supply Temperature 0 Degrees Celsius -20 130 0,1
40008 DHW Recirculation Temperature 0 Degrees Celsius -20 130 0,1

Memory Map

Confi guration Bits
Address 40001 contains confi guration bits sent from the BAS to the appliance.  Th ese bits tell the boiler/water heater to use its 
own internal inputs, or inputs from the BAS.  When a bit is set to 1, the boiler/water heater will ignore the corresponding value 
contained internally, and expect the BAS to write that value into the Holding Registers.  Th e confi guration bits are as follows:

Bit 4:  System Supply Temperature
Bit 5:  Outdoor Temperature
Bit 6:  Tank Temperature
Bit 7:  System Return Temperature
Bit 8 - 15:  Not Used (Default = 0)

Bit 0 (LSB):  Boiler Enable
Bit 1:  Tank Th ermostat
Bit 2:  Rate Command / 10 - 10V Input / Setpoint Command
Bit 3:  Tank Setpoint
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5  BACNET Confi guration

       Modbus InstructionsModBus and BACnet Communication Instructions

Addressing
Th e BACnet local addressing space is comprised of 256 
diff erent addresses.
 • 255 is reserved for broadcast messages from a 
  master device.
 • 128 - 254 are free to use for slave devices only.
 • 0 - 127 are free to use for master or slave devices.
To set the BACnet local address, the dip switches can be set 
in either the 0 position or the 1 position.  For switches set to 
the 1 position their value will be added together to determine 
the address.
Each switch set to the 1 position has the following value:
 Dip switch 1 = 1
 Dip switch 2 = 2
 Dip switch 3 = 4
 Dip switch 4 = 8
 Dip switch 5 = 16
 Dip switch 6 = 32
 Dip switch 7 = 64
 Dip switch 8 = 128
Any dip switch set to 0 has a value equal to 0.

Example:
To set the address of the BACnet board to 50, dip switches 2, 5, 
and 6 have to be set to the 1 position.  Th e address is determined 
by adding the values of all the dip switches together.
Address = Value of Dip switch 1 + Value of Dip switch 2 + 
Value of Dip switch 3 + Value of Dip switch 4 + Value of Dip 
switch 5 + Value of Dip switch 6 + Value of Dip switch 7 + 
Value of Dip switch 8
In this example:
Address = 0 + 2 + 0 + 0 + 16 + 32 + 0 + 0 = 50
Th e BACnet Device Instance is calculated by adding the 
BACnet local address to 600000. Using the above example, the 
Device Instance will be:
Device Instance = 600000 + 50 = 600050

Th e BACnet communication board is equipped with a set of ten dip switches that are used to set the board confi guration (address 
and baud rate).  Th e fi rst eight are used to set the address of each board.  Th e ninth and tenth are baud rate.

LED’S

DIP SWITCHES

Figure 5-1_Communication Board

Since the BACnet communication board is a BACnet master, address 127 is the highest address that can be used.

13
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5  BACnet Confi guration

       Modbus InstructionsModBus and BACnet Communication Instructions

Timing Specifi cations
Th e baud rate for the BACnet board is selectable with Dip 
switches #9 and #10.

Communication Board Diagnostics
Th e Communication board is equipped with three LED’s for 
visual diagnostics:  Two yellow LED’s and one green.  One 
yellow LED (D5) is used to indicate transmission of data.  Th e 
other yellow LED (D6) is used to indicate reception of data.  
Th e green LED (D7) is used to show internal faults.

Internal Faults:
 Normal Operation = 1 second bright, 1 second dim
 Controller Fault = Continuously on
 No Burner Control Communication = 0.5 seconds on, 1.5 
 seconds off 
 No BACnet Communication = 1.5 seconds on, 0.5 seconds 
 off .

Please note that the brackets ([]) denote 
screen status.

 NOTICE

Switch #9 Switch#10 Baud Rate
OFF OFF 9600
ON OFF 19200
OFF ON 38400
ON ON 76800

When the system temperature, tank temperature, and/or 
0-10V BMS voltage is provided by the BAS to the boiler, it 
is critical that the values be updated every few seconds.  If 
the boiler does not receive updated values within a timeout 
period (installer adjustable), the control will revert to using its 
own readings (if connected).  Th e timeout is programmable 
as follows: 

1. Press and hold the LEFT SELECT [MENU] key for 5 
 seconds.
2. Enter installer code - 5309.
3. Scroll down and select [CONTROL MODES].
4. Scroll down and select [MODBUS T/O].
5. Scroll to desired time.  Press the RIGHT SELECT [SAVE] 
 key.

Th e timeout is adjustable between 5 and 120 seconds.  Th e 
default timeout is 10 seconds.

When the BAS is not providing any of these values, but 
is still controlling the boiler (such as providing an enable 
command), the BAS must refresh these commands at least 
every 4 minutes.  If the commands are not refreshed, the 
boiler will revert to operating based on its own inputs.

14
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ModBus and BACnet Communication Instructions

6  BACnet Memory Map
Primary Data Tables

Object Type Data Type Read / Write
Binary Input (BI) Single Bit Read Only

Binary Value (BV) Single Bit Read / Write
Analog Input (AI) 16-Bit Word Read Only

Analog Value (AV) 16 Bit Word Read / Write

Memory Map

Object Name Object 
Type

Object
Instance Units Min Max Resolution

Binary Values
Boiler Enable / Room Th. 1 BV 0 none 0 1 1

Room Th.2 BV 1 none 0 1 1
Room Th.3 BV 2 none 0 1 1

Tank Thermostat BV 4 none 0 1 1
Binary Inputs

Flow Switch BI 1 none 0 1 1
Gas Pressure Switch BI 2 none 0 1 1

Louver Proving Switch BI 3 none 0 1 1
Air Pressure Switch BI 4 none 0 1 1

Blocked Drain Switch BI 5 none 0 1 1
Auto Reset High Limit BI 6 none 0 1 1

Flame BI 7 none 0 1 1
Room Thermostat 1 BI 8 none 0 1 1

Tank Thermostat BI 9 none 0 1 1
Room Thermostat 2 BI 23 none 0 1 1
Run Time Contacts BI 32 none 0 1 1

Alarm Contacts BI 33 none 0 1 1
Boiler Pump BI 34 none 0 1 1
DHW Pump BI 35 none 0 1 1

Louver Relay BI 36 none 0 1 1
Gas Valve BI 37 none 0 1 1

System Pump BI 38 none 0 1 1
Inputs

BI Inputs 0 - 15 AI 0 none 0 1 1
BI Inputs 16 - 31 AI 1 none 0 1 1
BI Inputs 32 - 47 AI 2 none 0 1 1

System / Cascade Setpoint AI 3 Deg C 0 1 0.5
System Pump Speed AI 4 Percent 0 1 1
Cascade Total Power AI 5 Percent 0 1 1

Cascade Current Power AI 6 Percent 0 1 1
Outlet Setpoint AI 7 Deg C 0 1 0.5

Outlet Temperature AI 8 Deg C 0 1 0.1
Inlet Temperature AI 9 Deg C 0 1 0.1

15
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       Modbus Instructions

4  Wiring Requirements (continued)

ModBus and BACnet Communication Instructions

6  BACnet Memory Map

Object Name Object 
Type

Object
Instance Units Min Max Resolution

Flue Temperature AI 10 Deg C -20 130 0.1
Firing Rate AI 11 Percent 0 100 1

Boiler Pump Speed AI 12 Percent 0 100 1
Boiler Status Code AI 13 none 0 65535 1

Boiler Blocking Code AI 14 none 0 65535 1
Boiler Lockout Code AI 15 none 0 65535 1

Analog Values
Confi guration AV 0 none 0 65535 1

BV 0-4 AV 1 none 0 65535 1
0-10V BMS Input AV 2 Percent 0 100 1

Tank Setpoint AV 3 Deg C 0 87.5 0.5
Tank Temperature AV 4 Deg C -20 130 0.1

Outdoor Temperature AV 5 Deg C -40 60 0.1
System Supply Temperature AV 6 Deg C -20 130 0.1

Memory Map (continued)

16
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7  Wiring Requirements

RS-485 Communication Bus
 • Maximum Length = 4000 feet
 • Cable Specifi cation = 24 AWG / A,B (twisted pair) and GND Shielded, with characteristic Impedance = 120 ohm
 • Maximum Load = 32 units (32 nodes)

NOTE:  Cable must be terminated with 120 ohm impedance matching resistor on each end.
  A + (positive)
  B - (negative)

Note that when the System Supply Temperature and/or the Tank Temperature are provided by the BAS, they need to be 
refreshed every few seconds.  Th is is required in order to prevent unwanted fl uctuations in these temperatures.  If these values are 
not provided every few seconds (timeout is programmable), the boiler will revert to its own internal control.  If neither of these 
temperatures is provided by the BAS, but any of the other control signals are being provided, the BAS will still need to refresh 
these inputs at least every 4 minutes.

Physical Wiring

Figure 7-1_Terminal Strip Connections
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       Modbus InstructionsModBus and BACnet Communication Instructions
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ModBus and BACnet Communication Instructions

7  Wiring Requirements
Figure 7-2_Control Inputs
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7  Wiring Requirements (continued)

Figure 7-3_Control Outputs
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CONNECTION

BOARD

SMART CONTROL
MODULE

ALARM BELL

LOUVER RELAY

RUN TIME CONTACTS

BUILDING MANAGEMENT
 SYSTEM

BOILER PUMP

SYSTEM PUMP

DHW PUMP

IGNITOR

BLOWER

GAS VALVE

DISPLAY PANEL

PC INTERFACE
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7  Wiring Requirements

Figure 7-4_Control Location_Knight , Knight XL and 
Armor

 MODBUS / BACNET
COMMUNICATION

BOARD

CONTROL, INTEGRATED

HEAT
EXCHANGER

Figure 7-6_Control Location_Knight Wall Mount 

HEAT EXCHANGER

CONTROL, INTEGRATED

MODBUS / BACNET
COMMUNICATION
BOARD

Figure 7-7_Control Location_Knight Wall Hung

HEAT EXCHANGER

CONTROL,
INTEGRATED

MODBUS / BACNET
COMMUNICATION
BOARD

Figure 7-5_Control Location_Outdoor Knight, Outdoor 
Knight XL, Outdoor Armor

CONTROL,
INTEGRATED

MODBUS / BACNET
COMMUNICATION
BOARD

HEAT
EXCHANGER

IMG00568
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7  Wiring Requirements (continued)

Figure 7-8_Control Location_FTXL

MODBUS
COMMUNICATION
BOARD

IMG01112

INTEGRATED
CONTROL
BOARD

HEAT EXCHANGER
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7  Wiring Requirements

Modbus / BACnet RS485 Communication Bus 

Modbus / BACnet RS485 Port on  Gateway or Building System 

Physical Configuration:  Direct Control   

Cascade Daisy Chain Connection 

Modbus / BACnet RS485 Communication Bus 

Modbus / BACnet RS485 Port on Gateway or Building System 

 Physical Configuration:  Cascade with individual Monitoring  

Typical Boiler/Water Heater System Wiring

 

Modbus / BACnet RS485 Communication Bus 

Modbus / BACnet RS485 Port on Gateway or Building System 

Physical Configuration:  Cascade without Individual Monitoring  

LEADER MEMBER 1

Cascade Daisy Chain Connection

MEMBER 2 MEMBER 3

You will need a Modbus or BACnet board only for the Leader. NOTICE

You will need a Modbus or BACnet board for all appliances. NOTICE

You will need a Modbus or BACnet board for all appliances. NOTICE
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8  Unit Operation
Unit Operation with ModBus or BACnet Communications
To control a boiler/water heater through a Building Management System communicating through ModBus or BACnet, the 
boiler/water heater control mode must be properly confi gured.  Th ese confi gurations allow diff erent control points for a variety 
of applications.  Th ere are fi ve (5) confi guration parameters that need to be set.

General Set-up

1. Press and hold LEFT SELECT [MENU] key.    5. Scroll to ACTIVE. 
2. Enter installer code - 5309.    6. Press the RIGHT SELECT [SAVE] key.
3. Scroll down and select [CONTROL MODES].    7. Exit one level.
4. Select ModBus or BACnet by pressing the NAVIGATION dial. 8. Choose the appropriate Control Mode and 
       continue set-up to complete. 

Th e boiler/water heater is equipped with a ModBus communication timer.  Th is timer is programmable from 0 - 120 seconds.  
Th e timer can be programmed in the ModBus T/O Menu, reference Section 3 - Timing Specifi cations on page 7 of this manual.  
Th e purpose of the timer is to ensure proper temperature data is communicated to the boiler/water heater in a timely manner.  
Additionally, it will provide for fail safe operation should BMS communication be lost.  Th is timer will cause the unit to revert 
back to internal unit controls should the BMS communication be interrupted longer than the ModBus timer.  Th e timer is reset 
every time a write command is received with updated temperatures or commands.  It is the recommendation of Lochinvar that 
this timer be set to the shortest value possible.
When operating off  the BMS communication bus and with remote sensors connected to the Building Automation System (BAS), 
it is very important to ensure that the correct confi guration bits are sent to holding register 40001 (ModBus) or AVO(BACnet), 
and that the correct data and enable signals are sent to holding registers 40002 - 40008 (ModBus) or AVO(BACnet), per the 
control mode.

Figure 8-1_Control Modes (Default)

Please note that the brackets ([]) denote screen status. NOTICE

Control Mode 1
In this confi guration the unit is controlled by setting the set points locally on the boiler/water heater and providing an enable 
signal through BMS communications.
All sensors and limiting devices should be hardwired to the terminal strip on the back of the unit excluding the thermostat enable 
and tank thermostat enable signal.  Th ese signals will be sent to the unit via ModBus or BACnet. 

Figure 8-2_Control Modes - ModBus Active
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8  Unit Operation

Object Holding Registers Defi nition Bit Value (HEX) Action
AV0 40001 Confi guration 00 01 Set Confi guration to read 40002

AV1 40002 Coils / BV 00 01 Enables unit (00 00 disables unit)

NOTE:  To ensure proper operation re-send the confi guration bits to holding register 40001 or object AV0 prior to issuing a 
command.

Control Mode 2
In this confi guration the unit is controlled by setting the set points locally on the boiler/water heater and providing an enable 
signal and a rate command through ModBus or BACnet communications.

Th e BMS Type will be 0 - 100% of modulation or a temperature set point. 

Control Mode 2 - Set-up (Confi guration Parameters)
To Set BMS Type:
1. While still in Installer Menu Set, scroll down and select [BMS] by pressing the NAVIGATION dial. 
2. In the BMS Menu, select [BMS TYPE], scroll to [POWER] or [SETPOINT] and press the RIGHT SELECT [SAVE] key. 

Reference FIG.’s 6-3 and 6-4 to set BMS Type to the appropriate operation.

All sensors and limiting devices should be hardwired to the terminal strip on the back of the unit excluding the thermostat enable 
and tank thermostat enable signal.  Th ese signals will be sent to the unit via ModBus.

Control Mode 2 - Set-up (Command Parameters)
1. While in the Control’s Installer Main Menu, select [CONTROL MODES].
2. In Control Modes Menu select [BMS] and set to [ACTIVE].
3. Press the RIGHT SELECT [SAVE] key.

Figure 8-5_Control’s Installer Main Menu (KB screen 
shown for illustration purposes only)

Figure 8-4_BMS Type - Power (KB screen shown for 
illustration purposes only)

Figure 8-3_BMS Type - Set Point (Default) (KB screen 
shown for illustration purposes only)

Control Mode 1 - Set-up (Confi guration Parameters)

BMS Type default (FIG. 6-3) remains.
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8  Unit Operation (continued)

NOTE:  To ensure proper operation re-send the confi guration bits to holding register 40001 or Object AV0 prior to issuing a 
command.

For proper hexadecimal conversion of rate percentage or temperature conversion, please refer to the Rate and Temperature 
Conversions section on page 21 of this manual.

Th e holding registers/objects will need to be set as follows:

Control Mode 3
In this confi guration the unit is controlled by setting the modulation set point from 0 - 100%.  Th e modulation set point will 
provide the enable function as well.
Th e BMS Type will be 0 - 100% of modulation. 

Control Mode 3 - Set-up (Confi guration Parameters)
Reference FIG.’s 8-3 and 8-4 to set BMS Type to [POWER].
All sensors and limiting devices should be hardwired to the terminal strip on the back of the unit excluding the thermostat enable 
and tank thermostat enable signal.  Th ese signals will be sent to the unit via ModBus. 

Control Mode 3 - Set-up (Command Parameters)
1. Enter the installer code - 5309.
2. While in the Control’s Installer Main Menu, scroll to and select [CONTROL MODES].
3. In Control Modes Menu select [BMS] and set to [ACTIVE] (see FIG. 6-5 on page 18).
3. Press the RIGHT SELECT [SAVE] key.

Th e holding registers/objects will need to be set as follows:

Object Holding Registers Defi nition Bit Value (HEX) Action
AV0 40001 Confi guration 00 04 Set Confi guration to read 40003

AV2 40003 Rate Command 00 00 Sets Modulation %

For proper hexadecimal conversion of rate percentage, please refer to the Rate and Temperature Conversions section on page 
21 of this manual.

NOTE:  To ensure proper operation re-send the confi guration bits to holding register 40001 or Object AV0 prior to issuing a 
command.

Control Mode 2 - Set-up (Command Parameters) (continued)

Object Holding Registers Defi nition Bit Value (HEX) Action
AV0 40001 Confi guration 00 05 Set Confi guration to read 40002 & 3

AV1 40002 Coils / BV 00 01 Enables unit (00 00 disables unit)

AV2 40003 Rate Command 00 ## Sets Modulation % or Setpoint
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8  Unit Operation
Control Mode 4 (DHW)

Domestic Hot Water Generation (DHW) can be accomplished with one of two methods when a boiler/water heater is connected 
to a BAS system, DHW with direct control, and DHW with remote control.

DHW with direct control:

Th is is a typical installation with a hot water generator in close proximity to the boiler/water heater with the tank thermostat or 
the tank temperature sensor wired to the terminal strip of the unit.

DHW with remote control:

Th is installation may have the hot water generator in close proximity to the boiler/water heater.  Its sensors or thermostat values 
are only available through the ModBus / BACnet communication bus.

Control Mode 4 - Set-up
1. Enter the installer code - 5309.
2. While in the Control’s Installer Main Menu, scroll to and select [CONTROL MODES].
3. In Control Modes Menu select [BMS TSTAT] and set to [ACTIVE] (see FIG. 8-6). 
4. Perform Step 2 to set BMS TSTAT, and BMS reference FIG. 8-6.
5. Press the RIGHT SELECT [SAVE] key (see FIG. 8-6) to save all of the above parameter settings.

To ensure that the boiler/water heater can properly respond to a call for hot water generation the following holding registers must 
be set in addition to other commands:

Figure 8-6_Control Modes Menu - Control Mode 4 - Set-up

Object Holding Registers Defi nition Bit Value (HEX) Action
AV0 40001 Confi guration 00 4A Set Confi guration to read 40002, 4 & 5

AV1 40002 Coils / BV 00 08 Enables Tank Tstat (00 00 disables unit)

AV3 40004 Tank Set Point 0# ## Sets Set Point

AV4 40005 Tank Temperature 0# ## Passes tank temp from remote sensor

For proper hexadecimal conversion of rate percentage, please refer to the Rate and Temperature Conversions section on page 
21 of this manual.

NOTE:  To ensure proper operation re-send the confi guration bits to holding register 40001 or Object AVØ prior to issuing a 
command.
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8  Unit Operation (continued)

Temperature
Th e boiler/water heater passes temperature data in degrees 
Celsius.  Also, to accommodate decimal places the decimal 
value must be divided by 10.

Here are the conversions to and from Celsius:

 Tc = (5/9) * (Tf-32) Tf = (9/5) * Tc+32

Example:
Outdoor temperature from remote sensor on BAS System = 80°F

 80°F = 26.7°C
Data that needs to be transmitted is 26.7 * 10 = 267

For Example:

Send a set point of 110°F.
Th e formula to use for the interpolation is:
Rate Command = 

(Desired Set point – BMS Temp at Low Analog Input) (High 
Voltage-Low Voltage) + Low Voltage 

(BMS Temp at High Analog Input – BMS Temp at Low  
Analog Input)

From the default values:
Desired Setpoint = 110
BMS Temp at Low Analog Input =68
BMS Temp at High Analog=158
High Voltage =10
Low Voltage = 2
[(110-69)(10-2)/(158-68)] + 2 = 5.73 Volts

5.73 Volts = 57.3% Modulation

57% = 39 Hexadecimal

A value of [00][39] in hexadecimal would be written to Holding 
register 40003 to issue a command for a 110°F setpoint.

Cascade
In order to operate the boiler/water heater in Cascade with 
ModBus or BACnet communications, confi gure the Leader 
unit per the control modes in this manual.  Connect the 
remaining boilers/water heaters in the Cascade through 
the normal daisy chain Cascade communications wiring.  
Cascade control can then be accomplished automatically 
through the Leader boiler.
Please note that with ModBus or BACnet communication 
connected to only the Leader unit, only total Cascade 
information can be seen through the communications link.  If 
you wish to see all the individual temperatures of each unit in 
the Cascade, each unit will have to have a ModBus / BACnet 
communication board.  However, each unit can be monitored 
without the need to control each one individually.

Monitoring Only
Any boiler/water heater can be equipped with the 
communication board and then set up to operate with its own 
internal controls.  By default settings, the communication 
board is a ready monitoring device for the read only variables 
by polling the board.

Rate and Temperature Conversions:

Rate
When issuing a rate command the rate can be communicated 
as percent modulation or a desired set point, depending on 
the setting of the BMS Type in the BMS Setup Menu.

Th e proper data format for the modulation percentage is the 
direct conversion to hexadecimal.  Th is conversion can be 
accomplished through online number based converters or 
some scientifi c calculators.

For Example:

To send a desired setpoint, the hexadecimal value must be 
determined through linear interpolation of programmable 
parameters on the BMS Setup Menu:

 - BMS temperature set point at low analog input 
 - BMS temperature set point at high analog input

Th ese variables set the temperature values corresponding to 
the minimum and maximum voltage settings of the 0-10 volt 
signal. Th e defaults are as follows:

Rate % HEX
0 00

20 14
45 2D
60 3C
80 50
95 5F

100 64

Outlet temperature from unit sensor = 155°F

 155°F = 68.3°C
Data transmitted from unit in HEX = 2AB = 683
 683 ÷ 10 = 68.3 (°C)

Decimal Binary HEX
267 100001011 10B

Decimal Binary HEX
683 1010101011 2AB

PARAMETER
DEFAULT 
VALUES DEFAULT

Deg C Deg F Voltages
BMS temperature set point at 

low analog input 21 70 2

BMS temperature set point at 
high analog input 82 180 10
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9  Troubleshooting 
Should you encounter problems communicating over 
ModBus, the following items should be checked in this order:
1. Physical Layer
2. Communications Confi guration and Port Settings
3. ModBus Error Codes
4. Unit Status / Blocking / Lockout Codes

Physical Layer
1.  Check that all components have power (Boiler, Gateway, 
 BAS Master)
2. Check all wire lengths.  Are any drops too long?
3. Check proper shield grounding
4. Check A, B terminal connections
5. Check for Terminating Resistors (120 ohms)
6. Check for broken wires

Communications
1. Check Dip Switch Confi guration of Communication 
 Board
2. Check Baud Rate (9600, 19200, etc.)
3. Check Parity (ModBus only)
4. Check Slave ID
5. Check Port Setting on Master, Gateway, and Computers

ModBus Error Codes
1. Check ModBus communication for error codes (see page 
 9 for ModBus Exception Codes)
2. Check ModBus PDU
3. Check Slave ID
4. Check ModBus Command
5. Check Confi guration bits for Holding Register 40001
6. Check Commands and data for Holding Registers    
 40002 - 40007

Unit Status Codes
See Codes in this section.

Boiler Status
Th e boiler/water heater status code indicates what the unit is 
actually doing. Th is status code should be compared to the 
command issued and what is expected. If the boiler/water 
heater status code does not agree with the command issued, 
check communication and confi guration.

Status Codes (Input Register 30014 or Analog Input AI13)
2 = Heat Demand blocked due to high absolute outlet 
 temperature
3 = Heat Demand blocked due to high absolute fl ue 
 temperature
4 = Heat Demand blocked due to high absolute Delta T 
 (Outlet - Inlet)
8 = Heat Demand blocked due to Low 24 VAC
9 = Outdoor shutdown
10 = Block due to switch OFF boiler (ON/OFF of Display)
12 = Block due to no correct communication Cascade
16 = Service function
19 = DHW function Storage Tank
21 = SH function Heat demand from Room Th ermostat
22 = SH function Heat demand from Boiler Management 
 System
23 = SH function Heat demand from Cascade
30 = Heat demand activated by Freeze Protection
32 = DHW Pump Delay
33 = SH Pump Delay
34 = No heat function (aft er pump delay)
40 = Lockout
32764 = Busy with updating status
32765 = DHW blocked due to no present tank sensor
32766 = Burner control(s) manually shut down
32767 = Code not present

Blocking Codes (Input Register 30015 or AI14)
0 = No blocking _> is divided into sub blockings
1 = SH blocking
2 = Blocking Due to Low 24 VAC Supply
3 = Blocking due to General block
4 = Blocking MRHL is open
5 = Blocking due to Switched OFF boiler (Display ENTER 
 switch)
6 = Blocking due to wrong communication of Cascade
7 = Blocking due to High Delta
8 = Blocking due to High Flue Temperature
9 = Blocking due to High Outlet Temperature
10 = Service blocking
12 = DHW blocking high outlet temperature (DHW confi gured 
 as storage tank)
13 = Blocking anti-cycling time
14 = Storage Tank demand Blocked due to Fan problems
15 = No system sensor connected and leader control present
16 = Limit fan speed due to high outlet temperature
17 = Fan min decreased due to low fl ame current
18 = Limit max fan speed due to high Delta T
19 = Limit max fan speed due to high fl ue temp
32767 = Code not present

ModBus and BACnet Communication Instructions
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9  Troubleshooting (continued)

Lockout Codes (Input Register 30016 or AI15)

161 = EEPROM code Parameters not Re-Programmed by 
  Lochinvar
164 = EEPROM code No Reset Allowed (> 15 minutes)
166 = EEPROM code Auto Reset High Limit
167 = EEPROM code Blocked Drain
168 = EEPROM code Louver Proving
169 = EEPROM code Gas Pressure Sw
170 = EEPROM code Flow Switch
177 = Sensor 3 short (Flue Sensor)
178 = Sensor 3 open (Flue Sensor)
179 = Sensor 2 short (Inlet Sensor)
180 = Sensor 2 open (Inlet Sensor)
192 = Sensor 1 short (Outlet Sensor)
193 = Sensor 1 open (Outlet Sensor)
204 = CRC EEPROM failed
205 = EEPROM programmed (display shows “PP”)
206 = EEPROM error in programming
207 = Write error EEPROM
229 = EEPROM code Watch Dog
230 = EEPROM code fan low (should be high)
231 = EEPROM code fan high (should be low)
232 = EEPROM code no fl ame when running
233 = EEPROM code no fl ame aft er ignition
234 = EEPROM code simultaneous output APS and Fan
235 = EEPROM code APS active not Closed
236 = EEPROM code APS active not Open
237 = EEPROM code fl ame out of sequence
239 = EEPROM code when gas valve relay test fails
240 = EEPROM code MRHL
32767 = Code not present

Th e lockout code is constantly changing 
during operation and should not be used 
for lockout notifi cation until the status 
code (Input Register 30014 or AI13) 
indicates a code of 40.

 NOTICE
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10  Diagrams

BOX DEPICTS
OPTIONAL ITEMS

LADDER DIAGRAM
LBL20148 REV B
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NOTES:
1. Where possible, switches are shown without utilities (gas, water or
    electricity) connected to the unit.  As such, actual switch states may
    vary from those shown on diagrams depending upon whether utilities
    are connected or a fault condition is present.
2. See wiring diagram for additional notes.
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Figure 10-1 Ladder Diagram_Knight/Knight Wall Mount
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10  Diagrams (continued)

Figure 10-2 Wiring Diagram_Knight/Knight Wall Mount
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Notes:
1. All wiring must be installed in accordance with:  local, state, provincial and national code requirements per either N.E.C. in USA or C.S.A. in Canada.
2. If any original equipment wire as supplied with the appliance must be replaced, it must be replaced with wire having same wire gauge (AWG) and rated for a
minimum of 105°C.  Exceptions:  Replacement high vo ltage spark lead and ribbon cables must be purchased from the factory.  Use of a non-approved spark lead
or ribbon cables can lead to operational problems which could result in non-repairable damage to the integrated controller or other components.
3. Actual connector block locations may vary from those shown on diagrams.  Refer to actual components for proper connector block locations when using
diagrams to troubleshoot unit.
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10  Diagrams
Figure 10-3 Ladder Diagram_Knight XL
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NOTES:
1. Where possible, switches are shown without utilities (gas, water or
    electricity) connected to the unit.  As such, actual switch states may
    vary from those shown on diagrams depending upon whether utilities
    are connected or a fault condition is present.
2. See wiring diagram for additional notes.
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10  Diagrams (continued)

Figure 10-4 Wiring Diagram_Knight XL
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Notes:
1. All wiring must be installed in accordance with:  local, state, provincial and national code requirements per either N.E.C. in USA or C.S.A. in Canada.
2. If any original equipment wire as supplied with the appliance must be replaced, it must be replaced with wire having same wire gauge (AWG) and rated for a
minimum of 105°C.  Exceptions:  Replacement high vo ltage spark lead and ribbon cables must be purchased from the factory.  Use of a non-approved spark lead
or ribbon cables can lead to operational problems which could result in non-repairable damage to the integrated controller or other components.
3. Actual connector block locations may vary from those shown on diagrams.  Refer to actual components for proper connector block locations when using
diagrams to troubleshoot unit.
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10  Diagrams
Figure 10-5 Ladder Diagram_Armor
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1. Where possible, switches are shown without utilities (gas, water or
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2. See wiring diagram for additional notes.
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10  Diagrams (continued)

Figure 10-6 Wiring Diagram_Armor
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1. All wiring must be installed in accordance with:  local, state, provincial and national code requirements per either N.E.C. in USA or C.S.A. in Canada.
2. If any original equipment wire as supplied with the appliance must be replaced, it must be replaced with wire having same wire gauge (AWG) and rated for a
minimum of 105°C.  Exceptions:  Replacement high vo ltage spark lead and ribbon cables must be purchased from the factory.  Use of a non-approved spark lead
or ribbon cables can lead to operational problems which could result in non-repairable damage to the integrated controller or other components.
3. Actual connector block locations may vary from those shown on diagrams.  Refer to actual components for proper connector block locations when using
diagrams to troubleshoot unit.
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10  Diagrams

Figure 10-7 Ladder Diagram_Wall Hung
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NOTES:
1. Where possible, switches are shown without utilities (gas, water or
    electricity) connected to the unit.  As such, actual switch states may
    vary from those shown on diagrams depending upon whether utilities
    are connected or a fault condition is present.
2. See wiring diagram for additional notes.
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Figure 10-8 Wiring Diagram_Wall Hung
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Figure 10-9 Wiring Diagram_FTXL
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Figure 10-10 Ladder Diagram_FTXL
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 Installation & Operation 
Manual

Models:  SIT030 - SIT119

This manual must only be used by 
a qualified heating installer / service 
technician. Read all instructions 
before installing.  Perform steps in 
the order given.  Failure to comply 
could result in severe personal 
injury, death, or substantial property 
damage.

� WARNING

Save this manual for future reference.

SIT-I-O_100161693_2000017215_Rev T

CAUTION:  
The heat transfer medium must be water or 
other nontoxic fluid having a toxicity rating 
or class of 1, as listed in Clinical Toxicology of 
Commercial Products, 5th edition.

The pressure of the heat transfer medium 
must be limited to a maximum of 30 PSIG by 
an approved safety or relief valve.

LOW LEAD CONTENT

Quinnipiac University Catholic Center O&M Manual EMS Job #4666
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Hazard definitions
The following defined terms are used throughout this manual to bring attention to the presence of hazards of various risk levels 
or to important information concerning the life of the product.

� DANGER

� WARNING

� CAUTION

 CAUTION

 NOTICE

DANGER indicates an imminently hazardous situation which, if not avoided, will result in death or serious 
injury.

WARNING indicates a potentially hazardous situation which, if not avoided, could result in death or serious 
injury.

CAUTION indicates a potentially hazardous situation which, if not avoided, may result in minor or 
moderate injury.

CAUTION used without the safety alert symbol indicates a potentially hazardous situation which, if not 
avoided, may result in property damage.

NOTICE indicates special instructions on installation, operation, or maintenance that are important but not 
related to personal injury or property damage.

HAZARD DEFINITIONS ....................................................  2
PLEASE READ BEFORE PROCEEDING ........................  3
1.  GENERAL INFORMATION
Operating Restrictions ........................................................  4
Single-Wall Heat Exchanger ..............................................  4
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       Installation & Operation Manual

Please read before proceeding
Installer – Read all instructions before 
installing.  Perform steps in the order given.
Have this indirect water heater serviced/
inspected by a qualified service technician, at 
least annually.
Failure to comply with the above could 
result in severe personal injury, death or 
substantial property damage.

Failure to adhere to the guidelines on this 
page can result in severe personal injury, 
death, or substantial property damage.

When servicing the indirect water heater –
• To avoid severe burns, allow the appliance to cool 
 before performing maintenance.

Indirect water heater operation –
• Should overheating occur or gas supply fail to shut off, 
 do not turn off or disconnect electrical supply to 
 circulator.  Instead, shut off the gas supply at a location 
 external to the appliance.
• Do not use this appliance if any part has been under 
 water.  The possible damage to a flooded appliance can 
 be extensive and present numerous safety hazards.  Any 
 appliance that has been under water must be replaced.

When calling or writing about the appliance 
– Please have the indirect water heater model 
and serial number from the indirect water 
heater rating plate.
Consider piping and installation when 
determining appliance location.
Any claims for damage or shortage in 
shipment must be filed immediately 
against the transportation company by the 
consignee.
Factory warranty (shipped with appliance) 
does not apply to appliances improperly 
installed or improperly operated.
If the information in this manual is not 
followed exactly, a fire or explosion may 
result causing property damage, personal 
injury or loss of life.

This appliance MUST NOT be installed in 
any location where gasoline or flammable 
vapors are likely to be present.

WHAT TO DO IF YOU SMELL GAS
• Do not try to light any appliance.
• Do not touch any electric switch; do not 
 use any phone in your building.
• Immediately call your gas supplier from a 
 neighbor’s phone.  Follow the gas supplier’s 
 instructions.
• If you cannot reach your gas supplier, call 
 the fire department.

� WARNING

 NOTICE

� WARNING

� WARNING

3

The following chart details the relationship of water temperature 
and time with regard to scald injury and may be used as a 
guide in determining the safest water temperature for your 
applications.

APPROXIMATE TIME / TEMPERATURE 
RELATIONSHIPS IN SCALDS

120°F More than 5 minutes
125°F 1 1/2 to 2 minutes
130°F About 30 seconds
135°F About 10 seconds
140°F Less than 5 seconds
145°F Less than 3 seconds

150°F About 1 1/2 seconds
155°F About 1 second

• Installation and service must be performed by a qualified 
installer, service agency, or the gas supplier.

Hot Water Can Scald!
• Water heated to temperatures for clothes washing, dish washing, and other sanitizing needs can 
 scald and cause permanent injury.
• Children, elderly, and infirm or physically handicapped persons are more likely to be 
 permanently injured by hot water.  Never leave them unattended in a bathtub or shower.  
 Never allow small children to use a hot water tap or draw their own bath.
 • If anyone using hot water in the building fits the above description, or if state laws or local 
  codes require certain water temperatures at hot water taps, you must take special 
  precautions:
  • Use lowest possible temperature setting.
  • Install some type of tempering device, such as an automatic mixing 
   valve, at hot water tap or water heater.  Automatic mixing valve must be selected and 
   installed according to valve manufacturer’s recommendations and instructions.
• Water passing out of drain valves may be extremely hot.  To avoid injury:
 • Make sure all connections are tight.
 • Direct water flow away from any person.
Protection Must Be Taken Against Excessive Temperature and Pressure!
--Installation of a Temperature & Pressure (T&P) relief valve is required.
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      Installation & Operation Manual

1 General information
The Lochinvar SIT series indirect water heater (FIG. 1-1) is 
designed to generate domestic hot water in conjunction with 
a hot water boiler using forced boiler water circulation.  This 
indirect water heater consists of a 316L Stainless Steel tank in 
which a smooth 316L stainless steel coil is located (Table 1A).  
Boiler water is pumped through the coil and heats the water 
in the tank.  This tank is not intended for use in pool heating 
applications or for heating any fluid other than water.  It is 
also not intended for use in gravity hot water heating systems.

Table 1A 
Component Materials

Component Material
Tank 316L Steel Stainless Steel

Coil 316L  Stainless Steel

Insulation Polyurethane

Jacket Polypropylene / ABS

Figure 1-1 Lochinvar SIT Series Indirect Water Heater

“E”

“A”
“B”

“C”

“D”

22.5°
45°

“F”

1” MPT (SEE NOTE 2)

1” MPT

1” MPT

AQUASTAT/SENSOR WELL

NOTES:
1.  1-1/2” FPT ON MODELS SIT065 - 119 1. RELIEF VALVE CONNECTION

2. HOT WATER OUTLET
3. BOILER WATER IN
4. BOILER WATER OUT
5. DRAIN/COLD WATER INLET

5

4

3

3/4” FPT 1

1” FPT (SEE NOTE 1) 2

SIT030 - SIT119

PART NO. “A”
(in.)

“B”
(in.)

“C”
(in.)

“D”
(in.)

“E”
(in.)

“F”
(in.)

SIT030
SIT040
SIT050

       SIT065
       SIT080
       SIT119

3 1/16 
3 1/16
3 5/8
3 5/16
3 5/16
3 5/16

8 3/16
8 3/16
9 1/8
9 1/8
9 1/8
9 3/8

21 3/4
25 1/4
24 7/16
27 15/16
27 15/16
31 11/16

32 1/4
48 1/2

 39 3/4
  52 1/4
  61 3/4
  60 1/4

39 1/2
55 9/16
47 1/4
59 7/8
69 3/8
68 3/16

20
20

24
24
24
28

 WEIGHT
      FULL OF WATER

      (lbs.)

393 
515 
614 
820 
921 

1268 

2.  1-1/2” MPT ON MODELS SIT065 - 119

Single-wall heat exchanger
Uniform plumbing code

Single-wall heat exchangers are permitted if they satisfy all of 
the following requirements --

1. The heat transfer medium is potable water or contains only 
 substances which are recognized as safe by the U.S. Food 
 and Drug Administration.

2. The pressure of the heat transfer medium is maintained less 
 than the normal minimum operating pressure of the 
 potable water system.

3. The equipment is permanently labeled to indicate that 
 only additives recognized as safe by the FDA shall be used 
 in the heat transfer medium.

Other heat exchanger designs may be permitted where approved 
by the Administrative Authority.

Operating restrictions:
• Maximum domestic hot water temperature is 194°F. 
• Maximum boiler water temperature is 210°F.
• Maximum working pressure for the vessel tank is   
 150 psig.

4
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2  Pre-installation
1. The installation must conform to the instructions 
 in this manual and all applicable local, state, 
 provincial, and national codes, laws, regulations, and 
 ordinances.  Installations in Canada must conform to 
 B149.2 Installation Code.

2. Be certain the domestic water supply to the tank has 
 physical and chemical characteristics that fall within 
 the limits shown in Table 2A. Where questions exist 
 as to the composition of the water on the job, a 
 qualified water treatment expert should be consulted.

Water with characteristics outside the 
limits shown in Table 2A may severely 
shorten the life of the tank due to 
corrosion.  Damage to tanks in such 
cases is not covered under warranty.

3. Read and understand all installation requirements in 
 this manual.

Table 2A
Water Chemistry Requirements

Water used in the tank must have characteristics falling 
within the following limits:

Characteristic Min. Max.

Ph 6.0 8.0

Chloride (PPM) -- 80

 CAUTION

Locating the tank
1. Choose a location for your water heater centralized to the 
 piping system.  You must also locate the SIT water heater 
 where it will not be exposed to freezing temperatures.  
 Additionally, you will need to place the water heater so that 
 the controls, drain, and inlet/outlets are easily accessible.  
 This appliance must not be installed outdoors, as it is 
 certified as an indoor appliance, and must also be kept 
 vertical on a level surface.

2. Keep distance between boiler and water heater to a 
 minimum to:
  a. reduce piping heat loss
  b. provide minimal friction loss

3. Figure 1-1 on page 4 shows the weights of all the tanks filled 
 with water.  Make sure that the location chosen for the tank 
 is capable of supporting it.

This appliance must be placed where leakage 
from the relief valve, leakage from the 
related piping, or leakage from the tank or 
connections, will not result in damage to the 
surrounding areas, or to the lower floors of 
the building.  A water heater should always 
be located in an area with a floor drain or 
installed in a drain pan suitable for water 
heaters.  Lochinvar shall not be held liable for 
any such water damage.

 CAUTION

Failure to properly support the tank could 
result in property damage or personal injury.� WARNING

4. The tank may be located some distance from the boiler 
 provided the pump is designed to provide the flow 
 called for in Table 3B - Pressure Drop Values, through 
 the coil.  Also, the further the tank is from the boiler, the 
 longer the response of the boiler will be to a call from the 
 tank zone.  Insulate piping between the boiler and the tank.

Recommended clearances
The installation location must provide adequate clearances 
for servicing and proper operation of the water heater.  A 12 
inch vertical clearance is recommended from the top of the 
water heater.  A zero clearance is allowed for the sides of the 
water heater.  However, boiler and servicing clearances must be 
figured when locating the water heater.
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DHW prioritization

This piping system is designed to provide direct hot water 
priority over the other zones in the heating system.  When 
there is a Domestic Hot Water (DHW) call for heat, the 
Knight control will shut off the boiler circulator and activate 
the domestic hot water circulator.  Once the DHW demand 
is satisfied, the boiler circulator will be readjusted as demand 
requires.  The circulator must be large enough to move the 
boiler water through the coils.  The recommended piping for a 
DHW priority system is depicted in FIG. 3-3 on page 9.

Multiple tank connections (boiler side)

Multiple tank installations must be done in the “reverse-return” 
manner.  The reason for this is to create the same pressure drop 
(and therefore, the same flow) through the coil of each tank.  
The boiler manifold piping must be sized so that each coil has 
the flow rate called for in Table 3B.  
Because the pressure drop through tank coils varies from size 
to size, it is hard to predict the flow rate that will be developed 
through each coil when two tanks of different sizes are placed 
in the same manifold.  For this reason it is best not to mix tanks 
of different sizes in the same zone if their recovery is critical.

Table 3B
Pressure Drop Values

MODEL
WATER
INLET
(NPT) 

WATER
OUTLET

(NPT) 

COIL 
CONNECTION

(NPT)  

COIL 
LENGTH

(FT)  

SQ FT 
SURFACE

AREA 

PRESSURE DROP
(FT/HD)

5 
GPM

8
 GPM

12 
GPM

16
GPM

20 
GPM

25
GPM

30 
GPM

SIT030 1 1 1 24 8.0 .64 1.46 2.98 4.93 7.28 10.76 14.80

SIT040 1 1 1 30.8 10.0 .74 1.69 3.44 5.68 8.4 12.41 17.08

SIT050 1 1 1 36.5 12.0 .87 1.99 4.05 6.7 9.89 14.62 20.11

SIT065 1.5 1.5 1 41.5 13.5 .94 2.14 4.35 7.2 10.64 15.72 21.63

SIT080 1.5 1.5 1 41.5 13.5 .94 2.14 4.35 7.2 10.64 15.72 21.63

SIT119 1.5 1.5 1 67.3 22.0 1.38 3.15 6.41 10.6 15.66 23.14 31.84

3  Boiler side piping 
Figures 3-1 thru 3-4 show typical boiler side piping for 
several common situations.  Regardless of which system is 
used it is imperative that the flow rates called for in Table 
3B are developed through the coil.  This requires properly 
sized piping and a properly sized pump.  
The system shown in FIG’s 3-1 thru 3-4 are described 
below:

Zone with circulator to Aquastat

This system is like the circulator zone system on a straight 
heat job except that one of the zones goes to the tank 
instead of radiation.  As on any circulator zone system 
check valves should be installed in each zone to prevent 
unwanted circulation through zones which are not calling 
for heat.  Figure 3-1 on page 7 illustrates typical circulator 
zone piping.

Zone with valve to Aquastat

As with the circulator zone system, this system is just like a 
standard heating zone system except that one of the zones 
is connected to the tank coil as shown in FIG. 3-2.  The 
system circulator must be large enough to move boiler 
water through the coil regardless of the flow rate required 
through the heating zones.

Table 3A
Pressure Drop Chart

0.00

5.00

10.00

15.00

20.00

25.00

30.00

35.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34

FT
/H

D

GPM

SIT030 - 119 FRICTION LOSS

SIT030

SIT040

SIT050

SIT065 
& 080

SIT119
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SOLUTION
BOILER

SQUIRE

COLD 
WATER

IN

TEMPERATURE /
PRESSURE

GAUGE

AIR SEPARATOR

BALL VALVE
(TYPICAL)

UNION
(TYPICAL)

PRESSURE
RELIEF VALVE

DRAIN POINT
(TYPICAL)

MAKE UP WATER

BOILER
CIRCULATOR

BACKFLOW
PREVENTER

PRESSURE
REDUCING VALVE

PRESSURE
GAUGE

EXPANSION 
TANK

ZONE CIRCULATORS
(TYPICAL)

FLOW CHECK
VALVE

SYSTEM SUPPLY 
SENSOR

(WHEN USED)

NOT TO EXCEED 4 PIPE DIA.
OR A MAXIMUM OF 12" APART

TANK SENSOR/
AQUASTAT

RELIEF VALVE

Y-STRAINER

DRAIN
( FIELD SUPPLY )

HOT 
WATER

OUT

ANTI-SCALD
MIXING VALVE

RECIRCULATION
PUMP

CHECK VALVEDRAIN

ZONE #1

ZONE #2 ZONE #3 ZONE #4

Figure 3-1 Piping Diagram Zoned with Circulators

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE

3  Boiler side piping (continued)  

 NOTICE Please note that the installer is responsible for ensuring DHW prioritization when piped as a zone.
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SOLUTION
BOILER

ANTI-SCALD
MIXING VALVE

COLD 
WATER

IN

TEMPERATURE /
PRESSURE

GAUGE

AIR SEPARATOR

BALL VALVE
(TYPICAL)

UNION
(TYPICAL)

PRESSURE
RELIEF VALVE

DRAIN POINT
(TYPICAL)

MAKE UP WATER

HOT 
WATER

OUT

BOILER
CIRCULATOR

BACKFLOW
PREVENTER

PRESSURE
REDUCING VALVE

PRESSURE
GAUGE

EXPANSION 
TANK

ZONE VALVES
(TYPICAL)

DIFFERENTIAL
PRESSURE BYPASS
VALVE (IF USED)SYSTEM

CIRCULATOR

SYSTEM SUPPLY 
SENSOR
(WHEN USED)

NOT TO EXCEED 4 PIPE DIA. 
OR A MAXIMUM OF 12" APART

TANK SENSOR/
AQUASTAT

RELIEF VALVE

Y-STRAINER

DRAIN
( FIELD SUPPLY )

RECIRCULATION
PUMP

CHECK VALVE
DRAIN

SQUIRE

ZONE #1

ZONE #4ZONE #3ZONE #2

Figure 3-2 Piping Diagram Zoned with Valves

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE

3  Boiler side piping 

 NOTICE Please note that the installer is responsible for ensuring DHW prioritization when piped as a zone.
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KNIGHT
BOILER

DOMESTIC
HOT WATER
CIRCULATOR

BACKFLOW
PREVENTER

PRESSURE
REDUCING VALVE

PRESSURE
GAUGE

ANTI-SCALD
MIXING VALVE

COLD
WATER

IN

TEMPERATURE /
PRESSURE

GAUGE

AIR 
SEPARATOR

EXPANSION 
TANK

BALL VALVE
(TYPICAL)

UNION
(TYPICAL)

PRESSURE
RELIEF VALVE

DRAIN POINT
(TYPICAL)

MAKE UP WATER

FROM 
SYSTEM

BOILER
CIRCULATOR

SYSTEM
CIRCULATOR

TO
SYSTEM

SYSTEM SUPPLY 
SENSOR

DRAIN

DRAIN 
( FIELD SUPPLY )

RECIRCULATION
PUMP

TANK SENSOR/
AQUASTAT

Y-STRAINER
(RECOMMENDED)

HOT
WATER

OUT

CHECK VALVE

SQUIRE

Figure 3-3 Knight Boiler Primary / Secondary Piping

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE

3  Boiler side piping (continued)  
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3  Boiler side piping

IMG00184

PRESSURE
REDUCING VALVE

PRESSURE
GAUGE

BACKFLOW
PREVENTER

MAKEUP WATER
AIR

SEPARATOR
SYSTEM SUPPLY

SENSOR

EXPANSION
TANK

SYSTEM
CIRCULATOR

BALL VALVE
(TYPICAL)

TO
SYSTEM

DRAIN POINT
(TYPICAL)

NOT TO EXCEED 4 PIPE DIA.
OR A MAXIMUM OF 12” APART

FROM
SYSTEM

Y-STRAINER
(RECOMMENDED)

BOILER
CIRCULATOR

DOMESTIC
HOT WATER
CIRCULATOR

UNION
(TYPICAL)

TEMPERATURE/
PRESSURE GAUGE

DRAIN
PRESSURE

RELIEF VALVE
KNIGHT
BOILER

SQUIRE SQUIRE

HOT
WATER

OUT
ANTI-SCALD

MIXING VALVE

RELIEF VALVE
(TYPICAL)

TANK SENSOR/
AQUASTAT
(TYPICAL)

RECIRCULATION
PUMP

DRAIN
(FIELD SUPPLY)

CHECK VALVE

COLD
WATER

IN

Figure 3-4 Multiple Tank Connections

Please note that these illustrations are meant to show system piping concept only, the installer is responsible 
for all equipment and detailing required by local codes. NOTICE
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4  Domestic side (tank) piping 
Basic domestic piping
Figure 4-2 on page 14 shows typical domestic water piping 
for a tank.   The function of the components shown are as 
follows:

a. Shut-off valves (recommended) - Used to isolate the 
 tank for servicing.

b. Backflow Preventer (required by some codes) - Used to 
 prevent water from backing out of the tank and into 
 the main potable water supply in the event that inlet 
 water pressure drops. 
c. Expansion Tank (required for thermal expansion) - 
 This expansion tank absorbs the increased volume 
 caused by heating water.  

 Use an expansion tank designed for use on domestic 
 water systems. Refer to the expansion tank 
 manufacturer’s literature for the proper size expansion 
 tank to use.

 NOTICE If an expansion tank is used, do not put 
any valves between the expansion tank 
and tank inlet.

d. Unions (optional) - Used to disconnect the tank in the 
 unlikely event that this is necessary.

e. Drain (required) - Used to drain the tank for 
 inspection or servicing.

Multiple tank domestic water piping

The two pipe reverse return piping uses more pipe than the 
two pipe direct return piping, but the flow is more balanced 
and even in the two pipe reverse return piping layout (see 
FIG. 3-4). 

Each tank must have its own T&P valve.  It is recommended 
that each tank be equipped with its own isolation valves, 
unions, and drains so that one tank may be removed from 
the system. If local codes require a backflow preventer, 
check with the appropriate authority to find out whether 
one backflow preventer may be used for tanks or each tank 
must be equipped with its own backflow preventer.  If each 
tank must have its own backflow preventer, each tank must 
also have its own expansion tank. If a common backflow 
preventer is permitted, an expansion tank must be sized to 
accommodate the expansion volume of all tanks.

Because hot water is always circulating in the hot water branch, 
the entire branch should be insulated to prevent excessive heat 
loss.

Domestic water piping for distant fixtures

In some cases the furthest fixture may be quite distant from 
the tank.  Such an installation would result in an unacceptable 
delay before hot water reaches these distant fixtures.  Even if all 
the fixtures are relatively close to the tank, the building owner 
may want hot water at all fixtures as soon as they are opened.

To prevent delays, return circulation piping with a check valve 
that allows flow to the inlet of the tank. This should be installed 
on each branch circuit at the farthest fixture or device, so that 
hot water is supplied upon demand.
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4  Domestic side (tank) piping
Temperature & pressure (T&P) relief valve

For protection against excessive 
temperatures and pressure, install 
temperature and pressure protective 
equipment required by local codes. 
This equipment shall not be less than a 
combination temperature and pressure relief 
valve certified by a nationally recognized 
testing laboratory that maintains periodic 
inspection of production of listed equipment 
or materials as meeting the requirements for 
Relief Valves and Automatic Gas Shutoff 
Devices for Hot Water Supply Systems, 
ANSI Z21.22 and the Standard CAN1-4.4, 
Temperature, Pressure, Temperature and 
Pressure Relief Valves and Vacuum Relief 
Valves. The combination temperature and 
pressure relief valve shall be marked with 
a maximum set pressure not to exceed the 
maximum working pressure of the water 
heater. The combination temperature and 
pressure relief valve shall also have an hourly 
rated temperature steam BTU discharge 
capacity not less than shown in Table 4A.

Install the combination temperature and 
pressure relief valve into the opening 
provided and marked for this purpose on 
the water heater.

� WARNING

 NOTICE Verify that the combination temperature 
and pressure relief valve complies with local 
codes.  If the combination temperature and 
pressure relief valve does not comply with 
local codes, replace it with one that does.  
Follow the installation instructions in this 
section.

 NOTICE The Lochinvar SIT series water heaters will 
absorb/store less than 205,000 Btu/hr when 
domestic water outlet temperature is 210°F 
and boiler water supply temperature is 
240°F. Listed outputs are based on ASME 
Section VIII Interpretation VIII-1-86-136. 
Check with local codes for applicability.

Do not place a valve between the combination T&P relief valve 
and the tank.

Determine T&P relief valve size by the following specifications, 
unless they conflict with local codes:
 
 - SIT030/040/050 - 3/4" NPT with a minimum CSA 
  Rating of 105,000 Btu/hr.

 - SIT065/080/119 - 3/4" NPT with a minimum CSA 
  Rating of 205,000 Btu/hr.

Anti-scald valves (mixing valves)
Anti-scald valves used with water heaters are also called 
tempering valves or mixing valves. An anti-scald valve 
mixes cold water in with the outgoing hot water to assure 
that hot water reaching a building fixture is at a temperature 
low enough to be safe. ASSE1017  and ASSE1070 certified 
valves are recommended.

Usually, the maximum temperature of the outlet water will 
stay near the setting of the tank control.  In some cases, 
however, hot water usage patterns can cause the outlet 
water temperature to rise significantly above the control 
setting.

The temperature of water going to the fixtures may be 
more carefully controlled through the use of a thermostatic 
mixing valve.  This device blends a controlled amount of 
cold water with the hot water leaving the tank so that water 
at a more constant temperature exits the mixing valve.  
Anti-scald mixing valve piping is illustrated in FIG.’s 3-1 
thru 3-4.

Install drain valve
Drain valve and fittings are supplied by others.

Standard Installation
 • Install a tee connection at the domestic cold water 
  inlet (FIG. 4-1).

DRAIN
VALVE

Figure 4-1 Drain Valve Installed

� WARNING An anti-scald mixing valve does not 
eliminate the risk of scalding.

* Set the tank thermostat as low as 
 practical.

* Feel water before bathing or 
 showering.

* If anti-scald or anti-chill protection 
 is required, use devices specifically 
 designed for such service. Install 
 these devices in accordance with 
 their manufacturer’s instructions.
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Standard installation

• Install the T&P relief valve in the connection marked 
 “Relief Valve”.

T&P relief valve discharge piping
T&P relief valve discharge piping MUST be:
 - made of material serviceable for a temperature of  250°F 
    or greater.
 - directed so that hot water flows away from all 
     persons.
 - directed to a suitable place for disposal.
 - installed so as to allow complete draining of the T&P relief 
    valve and discharge line.
 - terminated within 6" of the floor.

� WARNING
Do not install any valve between the T&P 
relief valve and the tank connection or 
on the T&P relief valve discharge piping.  
Improper placement and piping of T&P 
relief valve can cause severe personal injury, 
death or substantial property damage.

� CAUTION
The T&P relief valve is not intended for 
constant duty, such as relief of pressure 
due to repeated normal system expansion.  
Correct this condition by installing a 
properly sized expansion tank in a domestic 
water system.  Refer to the expansion tank 
manufacturer’s installation instructions for 
proper sizing.

4  Domestic side (tank) piping (continued) 

� WARNING
Failure to install and maintain a new, listed 
3/4" X 3/4" T&P relief valve will release 
the manufacturer from any claim which 
might result from excessive temperature 
and pressures.

Table 4A
Minimum Relief Valve (CSA Rating)

Model Btu/hr

SIT030 105,000

SIT040 105,000

SIT050 105,000

SIT065 205,000
SIT080 205,000

SIT119 205,000

Figure 4-2 Recommended Domestic Water Piping

T&P relief valve discharge piping MUST NOT be:
 - excessively long.  Using more than two (2) elbows or 15 
    feet of piping can reduce discharge capacity.
 - directly connected to a drain.  Refer to local codes.
 - subject to freezing.

EXPANSION 
TANK

UNION
(TYPICAL)

SHOCK ARRESTOR

SHUT-OFF VALVE

SHUT-OFF 
VALVE

BACKFLOW
PREVENTOR

SHUT-OFF 
VALVE

SHUT-OFF 
VALVE

ANTI-SCALD
MIXING VALVE

DRAIN
( FIELD SUPPLY)

RECIRCULATION
PUMP

TO BOILER
FROM BOILER

CHECK VALVE

TANK SENSOR/
AQUASTAT

SQUIRE

13Please note that these illustrations are meant to show system piping concept only, the installer 
is responsible for all equipment and detailing required by local codes.

 NOTICE
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5  Wiring
Indirect water heater sensor setup (Knight boiler)

Label all wires prior to disconnection when servicing controls.  Wiring errors can cause improper and 
dangerous operation.� CAUTION

1. Install the sensor inside the tank as depicted 
 in FIG. 5-1.

2. Connect the wire leads to the DHW Tank Sensor 
 (AUX) connection point on the Knight boiler 
 connection board (see FIG. 5-1).

DHW TANK SENSOR / AUTO RESET HIGH LIMIT
(PLACE SENSOR IN 

TANK BULBWELL & SNAP
CLIP OVER BULBWELL)

TANK BULBWELL

KNIGHT LOW VOLTAGE
TERMINAL STRIP

DHW TANK
SENSOR

OUTDOOR

INDIRECT TANK KNIGHT BOILER

Figure 5-1 Indirect Water Heater Controlled Using Tank Sensor

Install tank sensor

The tank sensor is a dual sensor which controls the 
temperature of the tank from the boiler(see FIG. 4-1).  The 
tank sensor has a built-in high temperature limit set at  
194°F.

 NOTICE The sensor supplied contains an Auto Reset High Limit (194°F).

3. The Knight boiler will automatically read the sensor 
 and default the tank temperature setting to 125°F.

4. Adjust the tank setpoint program.  Reference the 
 Knight Installation and Operation Manual for a 
 detailed explanation of the tank setpoint program.

Connect tank sensor

1. Turn OFF the power to the unit. Use wire strippers to strip  
 one inch of insulation from the ends of each wire that 
 will be spliced.

2. Splice the two ends of bare wire by twisting them together 
 with a pair of electrical pliers. Turn the pliers three or 
 four times to make a sufficient connection.

3. Attach a wire nut at the point where the two wires have been 
 twisted together. Twist the wire nut until it fits snugly, or 
 until it cannot be twisted any more. 

4. Wrap the wire nut and the two wires with electrical tape to 
 secure the connection. Cover any exposed wiring with 
 electrical tape.

14
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5  Wiring (continued)

Indirect water heater controlled using Aquastat and zone circulator / valve
1. Install Aquastat to tank.  Aquastat control (100208546) can be ordered from your local Lochinvar distributor.

2. Connect Aquastat to the zone controller for the Indirect Water Heater Zone.

3. Adjust Aquastat to the desired temperature.

INDIRECT TANK

AQUASTAT
CONTROL

100208546

TEMPERATURE
ADJUSTMENT

WIRE
CONNECTIONS

ZONE CONTROL BOX
OR

ZONE VALVE
OR

ZONE CIRCULATOR

Figure 5-2 Wiring for Zone Control
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6  Start-up and check-out
1. Make sure the system is free of leaks and that air is 
 purged from the system.

 CAUTION Fix any leaks found before proceeding 
further.  Leakage from the boiler piping 
can result in severe damage to the boiler.

2. Many soldering fluxes contain Zinc Chloride which can 
 cause severe corrosion damage to stainless steel.  After 
 completing all domestic water connections, flush the 
 indirect water heater thoroughly before leaving the 
 installation.  This is particularly important if the 
 indirect water heater will be unused for an extended 
 period of time after installation.  Flush the indirect 
 water heater by drawing at least three times its volume 
 from the tank.

3. Make sure that all electrical connections are made 
 correctly and that no exposed high voltage wiring is 
 present.

4. Make sure that each zone valve or circulator operates 
 when, and only when, its thermostat calls for heat.  Let 
 each zone operate long enough to purge any remaining 
 air from the system.

5. Set the indirect water heater to the desired temperature.  
 Because hot water presents a scald hazard, it is best to set 
 the thermostat at 120°F or lower and raise it only if 
 necessary to provide adequate hot water.

6. Re-enable the burner and allow the boiler to operate.  
 Make sure that the boiler shuts down when the indirect 
 water heater is satisfied.
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7  Maintenance

* Make sure that the rest of the boiler and domestic 
 water piping is free of leaks.

* If there is an oil lubricated circulator in the system, 
 make sure it is lubricated as called for by the 
 circulator manufacturer.

* Make sure that the boiler is maintained in accordance 
 with the boiler manufacturer’s instructions.

* If a water treatment system is required to keep the 
 water chemistry within the parameters shown in 
 Table 2A (see Section 2 - Pre-Installation), make sure 
 that this system is properly maintained.

The Lochinvar SIT series indirect water heater is an extremely 
simple device and as such requires very little maintenance.  
There are, however, several items which should be checked 
out on an annual or as needed basis to ensure a reliable supply 
of hot water:

Maintenance Schedule
Annual service by a qualified service technician 
should include the following:
 Any procedure required by local codes.

 Verify system pressure.  Air venting procedure may 
 require adding water to bring boiler system up to 
 pressure, typically 12 psig.
 Manually operate T&P relief valve at least once a year.  
 This will release some hot water.

� WARNING
Before operating a T&P relief valve, make 
sure no one is in front of or around the 
T&P relief valve discharge piping.  Hot 
discharge water can cause severe personal 
injury or substantial property damage.

 Move operating lever to open position for a few 
 seconds and then move it back, allowing it to snap 
 closed. After the T&P relief valve is operated, if it 
 continues to release water, close the cold water inlet to 
 the water heater immediately. Follow the draining 
 instructions, and replace the T&P relief valve.  If the 
 T&P relief valve weeps periodically, it may be due to 
 thermal expansion.  Do not plug the T&P relief valve or 
 discharge piping.

Homeowner monthly maintenance to include:
 Visually check valves, pipes, and fittings for leaks.  Call a 
 qualified service technician to repair leaks.

To Fill the Water Heater
1. Close the water heater drain valve by turning the knob 
 clockwise.
2. Open the cold water supply shutoff valve.
3. Open several hot water faucets to allow air to escape from 
 the system.
4. When a steady stream of water flows from the faucets, the 
 water heater is filled.  Close the faucets and check for water 
 leaks at the water heater drain valve, combination 
 temperature and pressure relief valve and the hot and cold 
 water connections.

� DANGER
Plugging the T&P relief valve or discharge 
piping can cause excessive pressure in the 
water heater, resulting in severe personal 
injury, death, or substantial property 
damage.

� WARNING
Water from opened drain valves, unions and 
other connections may be extremely hot.  
To avoid severe personal injury, death, or 
substantial property damage:
- Tighten all drain hose connections.
- Direct hot water away from all 
 persons.

To Drain the Water Heater
Should it become necessary to completely drain the water 
heater, be sure to follow the steps below:

1. Disconnect the power supply to the heat source. Consult 
 the plumbing professional or electric company in your area 
 for service.

2. Close the cold water supply shutoff valve.

3. Open the drain valve on the water heater.  

4. Open a hot water faucet to allow air to enter the system.

 • If boiler water does not contain sufficient 
  antifreeze, the boiler water and the domestic water 
  must be drained.

If antifreeze is used in the boiler water, check concentration.  
Boiler water (including additives) must be practically non-toxic, 
having a toxicity rating or class of 1, as listed in the “Clinical 
Toxicology of Commercial Products”. A maximum 50/50 
mixture of inhibited propylene glycol is recommended.  Follow 
the antifreeze manufacturer’s instructions.

� WARNING
Do not use automotive, ethylene glycol 
or petroleum-based antifreeze. Do not use 
any undiluted antifreeze. This can cause 
severe personal injury, death, or substantial 
property damage.

Drain the water heater if it will be shut off and exposed to 
freezing temperatures.  Freezing water will expand and damage 
the water heater.
 • If boiler water contains sufficient antifreeze, then 
  only the domestic water needs to be drained.

 Follow instructions on circulator to oil, if required.
 Check mixing valve, valves, pipes, and fittings for leaks.
 Check function of the field-installed controls and valves.  
 See component manufacturer’s instructions.
 Review homeowner’s maintenance responsibilities and 
 their frequencies, including any not listed in the 
 following section.

17
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8  Performance data
Table 8A AHRI Chart

• These ratings were obtained with a heat source output and heat source flow rate as listed in the chart using the parameters of the 
Domestic Cold Water Inlet at 58°F, Domestic Temperature Rise of 77°F, and a Boiler Temperature Output of 180°F.  Other results 
will be obtained under different conditions.

             Squire Indirect Water Heater
               AHRI Rating

Indirect 
Water 
Heater 
Model 

Number

Potable 
Water 

Volume 
Gal.

Heat Source 
Water 

Volume 
Gal.

Standby 
Heat Loss 

F/hr

Continuous 
Draw Rating 

Gal/hr

First Hour 
Rating Gal/

hr

Minimum Heat 
Output Rate 

from 
Heat Source 

Btu/hr

Minimum 
Heat Source 
Flow Rate 

GPM

Tank Heat 
Source 

Friction Loss 
Feet W.C.

SIT030 27.0 1.1 1.5 160 184 99,000 14.0 3.9

SIT040 40.0 1.6 0.9 181 208 115,000 14.0 4.5

SIT050 51.6 1.7 0.8 210 255 133,000 14.0 5.3

SIT065 67.0 1.9 0.7 263 328 154,000 14.0 5.7

SIT080 81.5 2.1 0.6 266 340 160,000 14.0 5.7

SIT119 113.4 3.2 0.5 308 418 199,999 12.1 6.5
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How to properly Size Your Indirect Water Heater
Use the First Hour Rating (FHR) to properly size your Indirect Water Heater.  The First Hour Rating is the amount of hot water 
in gallons the heater can supply per hour (starting with a tank full of hot water), depending on tank capacity, source of heat, and 
the size of the burner.

Estimate your peak hour demand as follows:

• Determine what time of day (morning, noon, evening) you use the most hot water in your home.  Keep in mind the 
 number of people living in your home.

• Use the worksheet below to estimate your maximum usage of hot water during this one hour of the day -- this is your peak 
 hour demand.  Note:  The worksheet does not estimate total daily hot water usage.  

The worksheet example shows a total peak hour demand of 165 gallons; therefore, this household would need a water heater with 
a First Hour Rating of no less than 165 gallons.

Fixture Count Guide

To quickly estimate the minimum gallons of hot water required based on a family size number of baths and hot water appliances 
the First Hour Rating of the Squire must be equal to or exceed the total first hour requirements.

8  Performance data (continued)

Peak Hour Demand Worksheet
Description Fill in the Blank Example

40 Gallons for the first 2 people                             Gals. 40 Gals.

10 Gallons for each additional person                             Gals. 20 Gals.

20 Gallons for each bath after the first
(consecutive bath)                             Gals. 20 Gals.

10 Gallons if dishwasher is used                             Gals. 10 Gals.

20 Gallons if clothes washer is used                             Gals. 20 Gals.

TOTAL                             Gals. 110 Gals.

Heavy Usage Buffer
Use if family members take longer than average showers, etc.

x 1.5 x 1.5

First Hour Rating                             Gals. 165 Gals.

Proceed to pages 21 – 23 of this manual to locate your Indirect Water Heater and Boiler in the sizing charts.   Using the First Hour 
Rating calculated in this worksheet, locate your Indirect Water Heater and Boiler along with your First Hour Rating.  This will also 
determine the flow needed between the Indirect Water Heater and Boiler.

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



        Installation & Operation Manual

20

First Hour Rating - 180°F Boiler Loop Water
(Knight Boiler - Models SIT030 - SIT050)

Model SIT030 SIT040 SIT050

Circulator Flow GPM 5 8 12 16 20 25 30 5 8 12 16 20 25 30 5 8 12 16 20 25 30

Domestic Outlet 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140

52,250 WH55 121 93 135 106 150 120

72,000 KB81 159 119 172 132 189 148

80,750 WH85 168 126 188 144 206 160

99,750 KB106 168 126 191 142 211 156 224 169 233 179 243 186

104,500 WH110 220 163 232 176 252 193

142,500 KB151 240 177 268 197 292 214 248 187 268 201 280 209 286 213 304 226 271 206 293 221 310 234 327 246 327 246

147,250 WH155 301 220 301 220 280 209 286 213 312 232 312 232 335 251 337 253 337 253

189,999 WH199 334 243 319 237 343 245 368 275 398 296

MAX BTU INPUT 77,008 89,165 105,532 114,761 129,676 147,200 164,200 92,998 112,972 123,331 129,574 132,764 150,750 163,450 94,115 114,116 125,111 134,044 146,207 163,000 178,650
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Table 8B First Hour Rating - 180°F Boiler Loop Water (Knight Boiler)

8  Performance data

First Hour Rating - 180°F Boiler Loop Water
(Knight Boiler - Models SIT065 - SIT119)

Model SIT065 SIT080 SIT119

Circulator Flow GPM 5 8 12 16 20 25 30 5 8 12 16 20 25 30 5 8 12 16 20 25 30

Domestic Outlet 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140

52,250 WH55 168 138 177 148 212 182

72,000 KB81 207 165 215 175 251 210

80,750 WH85 224 178 232 187 268 222

99,750 KB106 261 204 269 213 304 248

104,500 WH110 271 211 278 220 314 255

142,500 KB151 298 230 319 245 346 264 346 264 300 235 345 267 352 272 386 306 388 307

147,250 WH155 354 270 355 271 355 271 355 271 361 278 361 278 397 313

189,999 WH199 388 294 396 300 439 330 439 330 374 288 408 311 428 325 444 337 480 373 480 373

199,500 KB211 458 344 462 350 462 350 499 386

270,750 KB286/
WH285 474 355 468 354 507 382 509 393 573 438 603 460 637 484

372,267 KB400 686 519 755 568

MAX BTU INPUT 118,488 129,139 146,864 163,768 167,924 189,925 207,575 115,860 139,106 154,002 171,229 181,544 202,550 222,500 141,419 190,161 204,765 237,649 253,504 295,875 331,225
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Table 8C First Hour Rating -  180°F Boiler Loop Water (Universal Sizing)

8  Performance data (continued)

First Hour Rating - 180°F Boiler Loop Water
(Universal Sizing - 45,000 - 295,000 Btu/hr)

Model SIT030 SIT040 SIT050
Circulator Flow 

GPM 5 8 12 16 20 25 30 5 8 12 16 20 25 30 5 8 12 16 20 25 30

Domestic Outlet 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140

40,000 98 76 112 90 126 103

60,000 136 103 149 117 165 131

70,000 155 117 168 130 185 145

100,000 168 126 191 142 212 157 212 157 211 160 224 170 233 179 244 187

120,000 222 164 240 177 250 184 248 187 261 196 271 206

140,000 268 197 288 211 268 201 278 209 286 213 299 223 293 221 310 234 323 243

165,000 301 220 334 243 319 237 343 254 335 251 368 275 371 277

195,000 398 296

MAX BTU INPUT 77,008 89,165 105,532 114,761 129,676 147,200 164,200 92,998 112,972 123,331 129,574 132,764 150,750 163,450 94,115 114,111 125,111 134,044 146,207 163,000 178,650
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First Hour Rating - 180°F Boiler Loop Water
(Universal Sizing - 45,000 - 295,000 Btu/hr)

Model SIT0065 SIT080 SIT119
Circulator Flow 

GPM 5 8 12 16 20 25 30 5 8 12 16 20 25 30 5 8 12 16 20 25 30

Domestic Outlet 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140

40,000 144 121 154 131 188 165

60,000 183 149 192 158 227 193

70,000 203 163 212 172 247 207

100,000 262 205 270 213 305 248

120,000 298 230 301 232 300 235 308 241 344 276

140,000 319 245 3471 261 345 267 347 268 347 268 383 304

165,000 354 270 388 294 390 295 390 295 396 303 386 306 431 338

195,000 396 300 439 330 449 337 408 311 428 325 453 344 480 373 490 379

225,000 474 355 468 354 507 382 509 393 548 421

260,000 573 438 603 460 616 469

295,000 686 519 685 518

325,000 743 559

MAX BTU INPUT 118,488 129,139 146,864 163,768 167,924 189,925 207,575 115,860 139,106 154,002 171,229 181,544 202,550 222,500 141,419 190,161 204,795 237,649 253,504 295,875 331,225
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Table 8D First Hour Rating 200°F Boiler Loop Water (Knight Boiler)

8  Performance data

First Hour Rating - 200°F Boiler Loop Water
(Knight Boiler - Models SIT030 - SIT050)

Model SIT030 SIT040 SIT050

Circulator Flow GPM 5 8 12 16 20 25 30 5 8 12 16 20 25 30 5 8 12 16 20 25 30

Domestic Outlet 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140

52,250 WH55 118 93 131 106 147 120

72,000 KB81 154 119 167 132 184 148

80,750 WH85 170 131 183 144 201 160

99,750 KB106 205 156 217 169 237 187

104,500 WH110 214 163 226 176 246 193

142,500 KB151 265 201 283 214 294 226 318 246

147,250 WH155 292 220 302 232 327 253

189,999 WH199 302 228 354 266 370 278 325 249 380 289 354 273 407 312

199,500 KB211 383 288 387 291 387 295 397 302 419 320 425 325

270,750 KB286/
WH285 430 322 485 363 517 386 402 318 440 333 449 340 505 381 526 396 454 347 483 368 524 398 561 425

372,267 KB400 239 402 544 410 579 438 629 475

MAX BTU INPUT 132,453 153,363 181,514 197,389 223,043 253,184 282,424 159,957 194,312 212,130 222,867 228,354 259,290 281,134 161,877 196,280 215,191 230,555 251,476 280,360 307,278
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First Hour Rating - 200°F Boiler Loop Water
(Knight Boiler - Models SIT065 - SIT119)

Model SIT065 SIT080 SIT119

Circulator Flow GPM 5 8 12 16 20 25 30 5 8 12 16 20 25 30 5 8 12 16 20 25 30

Domestic Outlet 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140

52,250 WH55 164 138 174 148 208 182

72,000 KB81 202 165 211 175 246 210

80,750 WH85 218 178 227 187 262 222

99,750 KB106 254 204 262 213 298 248

104,500 WH110 263 211 271 220 307 255

142,500 KB151 336 264 342 272 378 307

147,250 WH155 345 271 351 278 387 314

189,999 WH199 426 330 431 337 468 373

199,500 KB211 444 344 448 350 485 386

270,750 KB286/
WH285 452 350 487 375 545 418 580 443 523 405 571 440 582 448 568 447 619 484

372,267 KB400 601 459 614 469 686 522 744 564 626 480 659 505 726 554 772 588 724 562 772 597 809 624

379,999 WH399 786 598 824 635

467,000 KB501 791 602 878 675 929 712 987 755 987 755

MAX BTU INPUT 203,799 222,120 252,607 281,681 288,830 326,671 357,029 199,280 239,261 264,883 294,513 312,255 348,386 382,700 243,240 327,077 352,247 408,756 436,026 508,905 569,707
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First Hour Rating - 200°F Boiler Loop Water
(Universal Sizing - 45,000 - 295,000 Btu/hr)

Model SIT030 SIT040 SIT050
Circulator Flow 

GPM 5 8 12 16 20 25 30 5 8 12 16 20 25 30 5 8 12 16 20 25 30

Domestic Outlet 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140

40,000 96 76 109 90 123 103

60,000 132 103 145 117 161 131

70,000 150 117 163 130 180 145

100,000 205 157 217 170 237 187

120,000 242 184 253 196 275 215

140,000 265 201 278 210 289 223 313 243

165,000 302 228 324 244 325 249 335 256 354 273 360 277

195,000 354 266 379 285 379 285 387 295 389 286 419 320

225,000 383 288 430 322 434 325 420 318 440 333 443 336 454 347 473 360 474 361

260,000 485 363 498 372 449 340 505 381 506 382 483 368 524 398 540 410

295,000 539 402 554 410 579 438 606 458

325,000 629 475

MAX BTU INPUT 132,453 153,363 181,514 197,389 223,043 253,184 282,424 159,957 194,312 212,130 222,867 228,354 259,290 281,134 161,877 196,280 215,191 230,555 251,476 280,360 307,278
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Table 8E First Hour Rating -  200°F Boiler Loop Water (Universal Sizing)

First Hour Rating - 200°F Boiler Loop Water
(Universal Sizing - 45,000 - 295,000 Btu/hr)

Model SIT065 SIT080 SIT119
Circulator Flow 

GPM 5 8 12 16 20 25 30 5 8 12 16 20 25 30 5 8 12 16 20 25 30

Domestic Outlet 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140 115 140

40,000 141 121 151 131 185 165

60,000 179 149 188 158 223 193

70,000 198 163 207 172 242 207

100,000 255 205 263 213 298 248

120,000 293 233 300 241 336 276

140,000 331 260 338 268 373 304

165,000 378 295 384 303 421 338

195,000 436 337 440 344 477 380

225,000 452 350 487 375 493 380 448 350 496 385 533 421

260,000 545 418 559 428 523 405 562 433 568 447 598 469

295,000 601 459 614 469 626 477 571 440 626 480 627 481 664 518

325,000 683 519 659 505 683 522 721 559

368,999 686 522 744 564 726 554 766 583 724 562 772 597 803 620

460,000 791 602 878 675 929 712 974 745

MAX BTU INPUT 203,799 222,120 252,607 281,681 288,830 326,671 357,029 199,280 239,261 264,883 294,513 312,255 348,386 382,700 243,240 327,077 352,247 408,756 436,026 508,905 569,707
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8  Performance data (continued)
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1. GENERAL INFORMATION:

The circulating pumps are used for the transfer of liquid media
within a closed-looped hot-water heating or air-conditioning
hydronic system. They are designed as single or parallel
main/standby operation variable-speed pumps, where the speed
is regulated by an on-board electronic device. They are to be used
with a water or glycol/water mixture.
2. SAFETY:

These instructions should be studied carefully before installing or
operating the pump. They are meant to help you with installation,
use and maintenance and to increase your safety. Installation
should be performed with regards to local or national standards.
Only qualified personnel should maintain and service these prod-
ucts. Failure to comply with safety precautions could cause per-
sonal injury or machinery damage.

3. PUMP DESCRIPTION:

The high efficiency, electronically commutated Vr3452 pumps con-
sist of two main parts, the centrifugal pump and the electronic reg-
ulator. The hydraulic part is hermetically sealed from the motor
assembly and has no mechanical seals. Vr3452 pumps are pow-
ered by an ECM permanent magnet motor which does not consume
energy to magnetize the rotor, providing superior energy efficiency.
The ECM motor is run by an on-board frequency converter with an
integrated PFC (Power Factor Correction) filter. The converter
estimates current flow and head from the motor load, information
essential for differential pressure control.
4. USE:

The Taco 00e VR3452 pumps are intended for circulation of solid-
free fluid in pressurized, hot and chilled hydronic systems. The
self-sensing ECM pump constantly calculates pressure and flow,
and adapts its speed to the appropriate flow.
5. PUMPED FLUIDS:

Use water and water/glycol mixtures only. Water/glycol mixtures
must be HVAC-system compatible and should have no more than
50% concentration of glycol. The fluid shall not consist of aggres-
sive or explosive additives and mixtures of mineral oils and solid
or fibrous particles. The pump should not be used for pumping
flammable, explosive fluids, and in an explosive environment.
6. INSTALLATION:

The pump must be mounted with motor shaft in a horizontal posi-
tion (see Figure 1). The permitted and prohibited positions are
shown in Figure 2. The arrow on the hydraulic part indicates the
proper direction of the fluid flow. Pumping in a downward direction
may cause system issues but will not shorten the life of the pump.
Installing the pump with the electrical connector vertically above
the motor is not recommended (see Figure 3). Where the installa-
tion causes the electrical connector vertically above the motor, the
motor can be rotated so that the electrical connector is in a hori-
zontal position as described in Section 6.1.

Instruction Sheet
00e™ Series VR3452

302-368

SUPERSEDES: February 29, 2016 EFFECTIVE: February 17, 2017

CAUTION: Use supply wires suitable for 90°C.
ATTENTION: Employer des fils d’alimentation
adeqauts pour 90°C.

WARNING: Do not use in swimming pool or spa
areas. Pump has not been investigated for these
applications.
AVERTISSEMENT: Ne pas utiliser dans une piscine
ou un spa. La pompe n'a pas été étudiée pour ces
applications.

WARNING: To avoid electrical shock, disconnect
the power supply to the circulator and the main
electrical unit. Follow all local electrical and
plumbing codes.
AVERTISSEMENT: Pour éviter tout choc électrique,
débranchez l'alimentation électrique vers le circu-
lateur et l'unité électrique principale. Respectez
tous les codes de plomberie et électriques locaux.

CAUTION: The addition of petroleum based fluids
or certain chemical additives to systems using
TACO equipment voids the warranty.
ATTENTION: L'ajout de liquides à base de pétrole
ou de certains additifs chimiques à des systèmes
utilisant un équipement TACO annule la garantie.

WARNING: Hot surfaces can cause burns. The
motor can also reach temperatures that could
cause injury.
AVERTISSEMENT: Les surfaces chaudes peuvent
provoquer des brûlures. Le moteur peut également
atteindre des températures qui peuvent entraîner
des blessures.

CAUTION: Pump motor, electronics enclosure and
condensate drain openings should not be thermally
insulated as it could interfere with cooling and
condensate drainage.
ATTENTION: Le moteur de pompe, l'enceinte élec-
tronique et les ouvertures de drainage de condensat
doivent être thermiquement isolés car il peut y avoir
interférence avec l'évacuation de condensat et de
liquide de refroidissement.

CAUTION: Misconnection or overload of electrical
or signal connections could cause pump to shut-
down or cause permanent damage.
ATTENTION: Toute erreur de raccordement ou sur-
charge des connexions électriques ou de signali-
sation peut entraîner un arrêt de la pompe ou des
dommages permanents.

CAUTION: Do not operate pump without the electri-
cal cover securely attached.
ATTENTION: Ne pas actionner la pompe si le cou-
vercle électrique n'est pas correctement fixé.
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1. If possible, change the orientation of the motor before
installing pump in piping. With motor in a vertical position,
remove the 4 bolts (Figure 4 - 5⁄32” or 4mm Allen hex wrench

required) and turn the motor (Figures 5 or 6) to conform with
the desired orientation of pump (see Figure 2). If motor won’t
rotate, insert a screwdriver between pump casing and motor
stator housing and raise slightly. Try turning motor. Insert
screwdriver on opposite side, raise slightly, and try turning the
motor. Motor should now turn - line up bolt holes when desired
orientation is achieved.

2. Caution: If system is filled and pressurized, shut off valve
before and after the Vr3452. Allow to cool if system fluid is hot.

3. If the pump is already installed in the piping, remove the 4
bolts (5⁄32” or 4mm hex wrench required) and try rotating the
motor without backing it out from the pump casing. Try lifting
the motor approximately .020” using a screwdriver between
the motor and pump housing and try turning the motor.

4. If motor will not move, remove motor completely.
5. Remove impeller, rotor, and rotor can from the motor. Note:

Rotor and impeller assembly will come out first. Remove

rotor can from motor and put aside.

6. Install impeller and rotor assembly into pump.
7. While holding rotor, install O-ring in casing, and then slide rotor

can over rotor and slide all the way in. Note: The rotor and

rotor can is a sealed unit.

8. Pick up the motor with the terminals properly orientated and
carefully start to slide the motor over the rotor can. The resis-
tance of the sliding will keep the rotor and rotor can assembly
in place and the screwdriver can be moved. Note: Do not

allow the motor to droop or the O-ring might get out of

position.

Before starting the pump, the system (and pump) must be filled
with fluid, and air completely bled out of the system. For proper
operation, pressure must be maintained on the suction side of the
pump. The pump does not have screws for bleeding the air, as it
is automatically bled as a function of the design of the pump.
Temporary air in the pump will generate noise that disappears
after a short time.

WARNING!

• The maximum system pressure is 145 psi (1 MPa or 10 bar).
• The pump must always be filled with system fluid as it is water

lubricated and water cooled.
• The motor stator openings and stator housing (Figure 7)

should not be insulated, since the thermal insulation might pre-
vent motor cooling and the evacuation of condensate from the
pump’s motor housing in high ambient humidity applications
where the system fluid temperature is below the motor temper-
ature.

Ambient

Temperature [ºF]

Fluid Temperature

Min. [ºF] Max. [ºF]

Up to 75 36 230
85 36 212
95 36 203
105 36 175

Ambient

Temperature [ºC]

Fluid Temperature

Min. [ºC] Max. [ºC]

Up to 25 2 110
30 2 100
35 2 90
40 2 80

PERMITTED AMBIENT AND MEDIA TEMPERATURE:

Note: Operation outside recommended conditions may shorten pump lifetime and void the warranty.

FIGURE 1 FIGURE 2

FIGURE 3 FIGURE 4 FIGURE 5

FIGURE 7

6.1 Motor Rotation Procedure
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7. ELECTRICAL CONNECTION:

Connection of the pump must comply with local electrical codes
and be carried out by qualified personnel. Connection to the power
supply is carried out with the enclosed connector, the mounting of
which is shown in the picture accompanying the connector. When
connecting the pump, the following must be considered:
• Liquid tight power connection required to maintain IP44 enclo-

sure rating.  Use supplied thread adapter option for flexible or
armored cable installations.

• Maximum power input wire size: 16 & 12 AWG solid or multi-
strand copper for portable cord & flexible conduit installations;
respectively.

• Local or national electrical code requirements supersede
Taco’s specification.

• Install an electrical disconnect to comply with national electri-
cal code.

• Connection of the power supply electrical cable must be done
in a manner that ensures it does not contact the motor housing
and volute of the device, due to potential high temperatures of
both.

The pump has built-in over current fuse protection, temperature
protection, and basic overvoltage protection. It does not require
additional overload protection devices unless required by local
electrical codes. Power supply cabling should be capable of carry-
ing rated power and be properly fused. Grounding connection is
essential for safety and should be connected first. Grounding is
only meant for pump safety. System piping should be grounded
separately.
8. SETUP AND OPERATION:

8.1 Control Panel

8.2 Switching the Pump Motor On and Off

When the pump is powered for the first time, it operates with the
factory default settings in automatic mode.
With subsequent motor start-ups and/or power-ups, due to the
non-volatile memory the pump will operate with the last settings
that were set prior to its shut-down. Battery back-up is not
required.
To switch the pump off, press and hold the [ – ] key for 5 seconds,
until OFF is shown on the display. When the pump is switched off,
the numerical display shows OFF.
To turn the pump on, press the [ – ] key briefly.
8.3 Pump Functions

[– ] Key

Short press:
• Scrolling through parameters downwards, not changing para-

meter values.
• Scrolling through modes downwards when mode selection is

selected.
• Changing parameters downwards when setting parameter val-

ues.
Long press:
• 3 seconds together with [+ ] key to select night setback mode.
• 5 seconds to switch off the pump.

• 5 seconds together with [✓ ] and [+ ] keys to restore pump to
factory default settings.

[✓ ] Key

Short press:
• To confirm currently selected values of both mode and     para-

meter.
Long press:
• 3 seconds to enable mode selection.
• 5 seconds together with long press on [+ ] and [ – ] keys to

restore pump to factory default settings.
[+ ] Key

Short press:
• Scrolling through parameters upwards, not changing parame-

ter values.
• Scrolling through modes upwards when mode selection is

selected.
• Changing parameters downwards when setting parameter val-

ues.
Long press:
• 3 seconds together with [ – ] key to enable night setback

mode.
• 5 seconds together with [✓ ] and [ – ] keys to restore pump to

factory default settings.
8.4 Operation and Setting of Pump Modes

To switch between modes (except night mode) press and hold the
[✓ ] key for 3 seconds then select the desired mode with the [+ ]

or [ – ] key. Once desired mode is selected, press the [✓ ] key to
confirm.
Once the desired mode is selected, the factory default parameter
is displayed numerical display (except for Auto Mode). If required,
the parameter value can be changed with the [+ ] or [ – ] key, then
confirm the parameter setting by pressing the [✓ ] key.
To activate or deactivate the night setback feature, simultaneously
press and hold the [+ ] and [ – ] keys for 3 seconds.
To scroll through the parameter values within a mode, use the [+ ]

or [ – ] keys. The desired parameter is selected (see individual
mode) with the [✓ ] key. The parameter value is then selected
using the [+ ] or [ – ] keys. The selected value is confirmed using
the [✓ ] key.
8.5 Mode Descriptions

The pump can operate in 4 different modes to optimize the perfor-
mance of the pump and maximize the system efficiency, based on
the specific system type.
The pump modes are:
• Automatic Mode (factory default)
• Proportional Pressure (increased differential head as flow

increases)
• Constant Pressure (constant pressure as flow increased)
• Constant Speed (user selectable to match system requirements)

Each mode can be combined together with night mode.
Automatic Mode (factory default)

In automatic mode the pump automatically sets the operating
pressure, depending on the hydronic system. By doing so, the
pump finds the optimal operating setting. This mode is recom-

mended in most systems. The parameters cannot be set; they
can only be scrolled through.
Proportional Pressure

The pump maintains the pressure with relation
to the current flow. The maximum differential
head is the set pressure (Hset on the diagram)
at maximum speed; at 0 flow the differential
pressure is 50% of the Hset setting. As the

1. Bar Display of Values
2. Numerical Display of Values
3. Unit Display of the Currently

Selected Parameter (Watts,
Head Setting, Flow, or Speed)

4. Display of the Currently
Selected Mode

5. [+ ] Button
6. [✓] Button
7. [ – ] Button
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system flow changes the pump’s differential
pressure changes linearly along the line
between Hset and 0 flow.

Constant Pressure

The pump maintains the current set pressure
(Hset on the drawing), from 0 flow to maxi-
mum flow, where the pressure begins to
drop.

Constant Speed

The pump operates with the currently set
speed (RPMset on the drawing). In the
unregulated mode, we can only set the
speed at which the pump will operate and scroll through the other
parameters.

Night Mode

When the pump operates in night mode, it automatically switches
between the selected operating mode and night curve. The transi-
tion to the night mode depends on the fluid temperature in the sys-
tem.
When the night mode is enabled, its icon illuminates and the pump
operates in the selected operating curve of the mode. When the
pump identifies the media temperature falling by 60 to 70 F° (15-
20 C°) over a 2 hour time period, the icon starts to blink and the
pump switches to the night curve. When the fluid temperature rises
again, the icon stops blinking and the pump switches to the oper-
ating curve in the selected operating mode. The night mode oper-
ates only in combination with the above indicated modes. It is not
an independent operating mode.

8.6 Setting the Pump to Factory Settings

To restore factory defaults, press and hold all three buttons for 5
seconds. The pump will be set to the automatic mode of operation.
 Any previously set values for pressure and RPM will be  deleted.

9. OVERVIEW OF POSSIBLE ERRORS AND SOLUTIONS

If a pump failure or overload occurs, the error code will appear on
the display screen as indicated in the table below. X is the error
group and Y is the service code (intended for service personnel.

10. SPECIFICATIONS AND PUMP CHARACTERISTICS:

10.1 Application:

•  Maximum Operating Pressure: 145 PSI (10 bar)
•  Water Temperature Range: 36º – 230ºF (-10º – 110ºC)
•  Ambient Operation Temperature Range: 32º – 104ºF
(0º – 40ºC). Ambient temperature should be 104ºF (40ºC)
or lower when fluid temperature exceeds 194ºF (90ºC).

•  Minimum static inlet pressure at pump suction to avoid
damage to the bearing assembly:

•  Relative Humidity: Max. 95%
•  System Pressure: Up to 145 PSI (10 bar)
•  Designed for closed loop heating and cooling systems
pumping water or a water/glycol mixture.

•  For indoor use only - employer uniquement a l’interieur.

10.2 Electrical Data:

• Pump Ratings: 1 phase, 110 - 120V, 47 - 63Hz (VR3452-HY1)
                        1 phase, 200 - 240V, 47 - 63Hz (VR345-HB1)

•  Power Consumption (HP): 1⁄4 HP
•  Power Consumption (W):  10 - 180 W
•  Rated Current (1 phase, 115V):  0.1 - 2.5 A
•  Rated Current (1 phase, 230V): 0.1 - 1.5 A

10.3 Standards, Protection and Connection:

•  Insulation: Class H (VR3452-HY1)
                Class F (VR3452-HB1)

•  Enclosure: Class 2, IP44
•  Integrated Motor Protection (electronically protected)
•  UL 778, 1004-1, 508C
•  CAN/CSA C22.2 #108, #100, #107.1
•  EMC (89/366 EEC): EN 61000
•  LVD (73/23/EC): EN 60335-1, EN 60335-2-51
•  Machine Safety (98/37/EC): EN ISO 12100
•  Flange Connections: Residential 2 bolt flange from 3/4” to
11⁄2 ” NPT - See Freedom Flange catalog (100-7.3), Shut-off
Freedom Flange catalog (100-31), and Shut-off Freedom
Swivel Flange catalog (100-56) on www.taco-hvac.com.  The
VR3452 uses the same flanges as “00” series (exc 0012).

10.4 Materials of Construction:

•  Casing: Cast Iron, Cataphoresis Coated
•  Impeller: PES
•  Shaft: Stainless Steel
•  Bearing: Carbon

4

Error

Group (X)

Error

Description
Possible Cause & Solution

1 Low Load
Detected Pump running dry - purge/fill the system.

2 Motor
Overload

Excessive amperage and/or sticking rotor
assembly. Confirm voltage/amperage and
check rotor/impeller spins freely.

3 Motor Too Hot

Motor exceeded temperature limitation
and is stopped to allow the motor to cool
down. Once cooled the pump will auto-
matically restart and the error code
recorded.

4 Electronics
Error

An electronic error was detected. The
pump can still operate but requires       ser-
vicing.

5 Motor/Stator
Failure

Possible motor wiring failure. Pump motor
requires servicing.

FLUID

TEMPERATURES
PSI / bar

112ºF (50ºC) 0.73 / 0.05
176ºF (80ºC) 5.80 / 0.40
230ºF (110ºC) 15.95 / 1.10

See page 5 for error codes.
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Taco, Inc. will repair or replace without charge
(at the company’s option) any product or part
which is proven defective under normal use with-
in one (1) year from the date of start-up or one
(1) year and six (6) months from date of ship-
ment (whichever occurs first).
In order to obtain service under this warranty, it
is the responsibility of the purchaser to promptly
notify the local Taco stocking distributor or Taco
in writing and promptly deliver the subject prod-
uct or part, delivery prepaid, to the stocking dis-
tributor. For assistance on warranty returns, the
purchaser may either contact the local Taco
stocking distributor or Taco. If the subject prod-
uct or part contains no defect as covered in this
warranty, the purchaser will be billed for parts
and labor charges in effect at time of factory
examination and repair.
Any Taco product or part not installed or operat-
ed in conformity with Taco instructions or which
has been subject to misuse, misapplication, the
addition of petroleum-based fluids or certain

chemical additives to the systems, or other
abuse, will not be covered by this warranty.
If in doubt as to whether a particular substance
is suitable for use with a Taco product or part, or
for any application restrictions, consult the
applicable Taco instruction sheets or contact
Taco at [401-942-8000].
Taco reserves the right to provide replacement
products and parts which are substantially similar
in design and functionally equivalent to the defec-
tive product or part. Taco reserves the right to
make changes in details of design, construction,
or arrangement of materials of its products with-
out notification.
TACO OFFERS THIS WARRANTY IN LIEU OF

ALL OTHER EXPRESS WARRANTIES. ANY

WARRANTY IMPLIED BY LAW INCLUDING

WARRANTIES OF MERCHANTABILITY OR

FITNESS IS IN EFFECT ONLY FOR THE DURA-

TION OF THE EXPRESS WARRANTY SET

FORTH IN THE FIRST PARAGRAPH ABOVE.

THE ABOVE WARRANTIES ARE IN LIEU OF

ALL OTHER WARRANTIES, EXPRESS OR

STATUTORY, OR ANY OTHER WARRANTY

OBLIGATION ON THE PART OF TACO.

TACO WILL NOT BE LIABLE FOR ANY SPE-

CIAL, INCIDENTAL, INDIRECT OR CONSE-

QUENTIAL DAMAGES RESULTING FROM THE

USE OF ITS PRODUCTS OR ANY INCIDENTAL

COSTS OF REMOVING OR REPLACING

DEFECTIVE PRODUCTS.

This warranty gives the purchaser specific rights,
and the purchaser may have other rights which
vary from state to state. Some states do not
allow limitations on how long an implied warranty
lasts or on the exclusion of incidental or conse-
quential damages, so these limitations or exclu-
sions may not apply to you.

LIMITED WARRANTY STATEMENT

A Taco Family Company

2017

ERROR CODES
The following codes will show up on display panel and on the appropriate Modbus registers to help you diagnose the cause of 
improper operation.
Error code Description Probable cause
E1x Load errors

E10 (drY) Low motor load Low load detected. Pump is running dry.

E11 High motor load Motor might be faulty or viscous medium is present.

E2x Protection active

E22 (hot) Converter temperature limit Circuit is too hot and power was reduced to less than 2/3 of rated power.

E23 Converter temperature protection Circuit is too hot to run, pump stopped.

E24 Converter overcurrent Hardware overcurrent protection triggered.

E25 Overvoltage Line voltage is too high.

E26 Undervoltage Line voltage is too low for proper operation.

E3x Pump errors

E31 Software motor protection active Average motor current was too high, pump load is much higher than expected.

E4x

E40 General frequency converter error Electrical circuitry did not pass self-test.

E42 (LEd) LED faulty One of the display segment diodes is faulty (open/short).

E43 (con) Communications failed Display board does not detect proper connection to main board, but power supply is present.

E44 DC link current offset Voltage on DC link shunt (R34) not in expected range.

E45 Motor temperature outside limits  

E46 Circuit temperature outside limits  

E47 Voltage reference outside limits. Comparison between internal references does not match.

E48 15V outside limits 15 V supply not 15 V.

E49 Test load does not match No test load detected or current measurement does not work properly (MFG. TEST).

E5x Motor error codes

E51 Motor parameters out of range Motor does not behave as expected.
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Copyright Notice 

Notice 
Document information is subject to change without notice by Siemens Industry, Inc. 
Companies, names, and various data used in examples are fictitious unless otherwise 
noted. No part of this document may be reproduced or transmitted in any form or by 
any means, electronic or mechanical, for any purpose, without the express written 
permission of Siemens Industry, Inc. 

Warning 
This equipment generates, uses, and can radiate radio frequency energy. If equipment 
is not installed and used in accordance with the instructions manual, it may cause 
interference to radio communications. Equipment has been tested and found to comply 
within the limits for a Class B digital device pursuant to Part 15 of the FCC rules. These 
limits are designed to provide reasonable protection against such interference when 
operated in a commercial environment. Operation of this equipment in a residential 
area is likely to cause interference. Residential area equipment users are required to 
take whatever measures necessary to correct the interference at their own expense. 

Service Statement 
Control devices are combined to make a system. Each control device is mechanical in 
nature and all mechanical components must be regularly serviced to optimize their 
operation. Siemens Industry, Inc. branch offices and authorized distributors offer 
Technical Support Programs that will ensure continuous, trouble-free system 
performance. 
For further information, contact your nearest Siemens Industry, Inc. representative. 
Copyright 2013 by Siemens Industry, Inc. 

FCC Regulations 
The manual for an intentional or unintentional radiator shall caution the user that 
changes or modifications not expressly approved by the party responsible could void 
the user’s authority to operate the equipment. 
For a Class B digital device or peripheral, the instructions furnished the user shall 
include the following or similar statement, placed in a prominent location in the text of 
the manual: 
NOTE: This equipment has been tested and found to comply with the limits for a Class 
B digital device, pursuant to part 15 of the FCC Rules. These limits are designed to 
provide reasonable protection against harmful interference in a residential installation. 
This equipment generates, uses and can radiate radio frequency energy and, if not in-
stalled and used in accordance with the instructions, may cause harmful interference to 
radio communications. However, there is no guarantee that interference will not occur 
in a particular installation. If this equipment does cause harmful interference to radio or 
television reception, which can be determined by turning the equipment off and on, the 
user is encouraged to try to correct the interference by one or more of the following 
measures:  
 Reorient or relocate the receiving antenna.  
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  Increase the separation between the equipment and receiver.  
  Connect the equipment into an outlet on a circuit different from that to which the 

receiver is connected.  
  Consult the dealer or an experienced radio/TV technician for help.  

To the Reader 
Your feedback is important to us. If you have comments about this manual, please 
submit them to: mailto:Sbt_technical.editor.us.sbt@siemens.com 

Credits 
APOGEE, APOGEE GO, InfoCenter Administrator, InfoCenter Report Manager, 
InfoCenter Server, InfoCenter Suite, and Insight are registered trademarks of Siemens 
Industry, Inc. 
Other product or company names mentioned herein may be the trademarks of their 
respective owners. 
Printed in USA 
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How to Use This Manual 
About This Manual 
This manual is written for the owner and user of the PXC Modular Series. It is designed 
to help you become familiar with the PXC Modular and its applications. 
This section covers manual organization, document conventions and symbols used in 
the manual, how to access help, related publications, and any other information that 
will help you use this manual. 

Document Organization 
This manual contains the following chapters: 
 Chapter 1—Introduction, describes each section in this manual and presents an 

overview of PXC Modular operation. 
 Chapter 2—Hardware Features, describes the PXC Modular hardware components 

and their functions. 
 Chapter 3—Applications, describes the operating system and applications 

available with the PXC Modular. 
 Chapter 4—Troubleshooting, describes basic corrective measures you should take 

if you encounter a problem when using a PXC Modular. 

 
NOTE: 
The troubleshooting section is not meant to be a full diagnostic guide, but is designed 
to help you address basic troubleshooting issues. If you encounter a problem not 
covered in this section or require further assistance, consult your Siemens Industry 
representative. 

 A Glossary describes the terms and acronyms used in this manual. 
 An Index is provided to assist you in finding information presented in this manual. 

Prerequisites 
In addition to reading this owner's manual, you should also become familiar with the 
following technical documentation. Each document has been written to help you get 
the most out of your PXC Modular Series hardware. 
These manuals, along with information about other Siemens Industry products, 
technical training classes, and services can be obtained from your local Siemens 
Industry representative. 
 Powers Process Control Language (PPCL) User's Manual (125-1896). This manual 

describes Powers Process Control Language (PPCL), the language used to write 
the control programs for the PXC Modular. 

 APOGEE P2 ALN Field Panel User's Manual (125-3019) or APOGEE BACnet ALN 
Field Panel User's Manual (125-3020). This manual describes the operator 
interface program used to communicate with APOGEE field panels. It contains 
information on defining the PXC Modular database, including slopes and 
intercepts.  
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For Smoke Control Applications 
Smoke Control Systems Application and Engineering Manual (125-1806). This manual 
is a comprehensive reference on smoke control applications for APOGEE equipment. 
It contains all of the various agency requirements and recommended practices of 
organizations that are widely-recognized in composing standards and testing 
equipment involved in life safety applications.  

When Using Insight Software 
Insight 3.x Documentation. To view Insight 3.x documentation, see the Insight Online 
Documentation window, which you can access from the Insight Main Menu or the 
Insight program group. 

Document Conventions 
The following table lists conventions to help you use this manual in a quick and 
efficient manner.  
 

Convention Examples 

Numbered Lists (1, 2, 3…) indicate a 
procedure with sequential steps. 

1. Turn OFF power to the field panel.  
2. Turn ON power to the field panel. 
3. Contact the local Siemens Industry 
representative. 

Conditions that must be completed or 
met before beginning a task are 
designated with a ⊳. 
Intermediate results (what will happen 
following the execution of a step), are 
designated with a ⇨. 
Results, which inform the user that a task 
was completed successfully, are 
designated with a ⇨. 

⊳Composer software is properly installed. 
⊳A Valid license is available. 
1. Select Start > Programs > Siemens > GMS > 
Composer. 
⇨The Project Management window displays. 
2. Open an existing project or create a new one. 
⇨The project window displays. 

Actions that should be performed are 
specified in boldface font. 

Type F for Field panels. 
Click OK to save changes and close the dialog box. 

Error and system messages are 
displayed in Courier New font. 

The message Report Definition 
successfully renamed displays in the status 
bar. 

New terms appearing for the first time are 
italicized. 

The field panel continuously executes a user-
defined set of instructions called the control 
program. 

 

This symbol signifies Notes. Notes provide 
additional information or helpful hints. 

Cross references to other information are 
indicated with an arrow and the page 
number, enclosed in brackets: [→92] 

For more information on creating flowcharts, see 
Flowcharts [→92]. 

 

 

Safety Symbols 
The following table lists the safety symbols used in this manual to draw attention to 
important information.  
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Symbol Meaning Description 

NOTICE CAUTION Equipment damage may occur if a procedure or instruction is not 
followed as specified. (For online documentation, the NOTICE displays 
in white with a blue background.) 

 

CAUTION Minor or moderate injury may occur if you do not perform a procedure 
as specified. 

 

WARNING Personal injury or property damage may occur if you do not perform a 
procedure as specified. 

 

DANGER Electric shock, death, or severe property damage may occur if you do 
not perform a procedure as specified. 

 

 

Getting Help 
For more information about APOGEE products, contact your local Siemens Industry 
representative. 
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Chapter 1—Introduction 
Chapter 1 provides an introduction to the PXC Modular Series and how it is integrated 
with the APOGEE Automation System. The following topics are discussed: 
 PXC Modular Series Product Overview 
 Compatibility with the APOGEE Automation System 

– BACnet Protocol Compatibility 
– TCP/IP Protocol Compatibility 

 Principles of PXC Modular Operation 
– Gathering and Processing Field Inputs 
– Executing Control Programs 
– System Program 

 APOGEE Automation Networking 
– Management Level Network 
– Automation Level Network 
– Field Level Network 

 

Modular Product Overview 
The PXC Modular is an integral part of the APOGEE Automation System. It is a high 
performance, modular Direct Digital Control (DDC) supervisory field panel. 
The field panel operates stand-alone or networked to perform complex control, 
monitoring, and energy management functions without relying on a higher level 
processor. 
 Up to 100 PXC Modular field panels communicate on a peer-to-peer network. 
 With the addition of TX-I/O modules and a TX-I/O Power Supply on a self-forming 

bus, the PXC Modular can directly control up to 500 points.  

 
See the APOGEE Wiring Guidelines for Field Panels and Equipment Controllers
(125-3002) for information on setting up this configuration. 

 With the addition of an Expansion Module, the PXC Modular also provides central 
monitoring and control for distributed wireless or wired Field Level Network (FLN) 
devices. 

 

Ordering Information 
 

Product Number Description 

PXC00-E96.A  PXC Modular, BACnet/IP or MS/TP ALN, P1 or MS/TP FLN. PXX-485.3 is also required as the connection 
to the FLN devices.  

PXC00-PE96.A  PXC Modular, Ethernet/IP or RS-485 ALN, P1 FLN. PXX-485.3 is also required as the connection to the 
FLN devices.  

PXC100-E96.A  PXC Modular, BACnet/IP or MS/TP ALN, P1 or MS/TP FLN, self-forming TX-I/O Island Bus. PXX-485.3 is 
also required as the connection to the FLN devices.  

1

1.1

1.1.1
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Product Number Description 

PXC100-PE96.A  PXC Modular, Ethernet/IP or RS-485 ALN, P1 FLN, self-forming TX-I/O Island Bus. PXX-485.3 is also 
required as the connection to the FLN devices.  

PXX-485.3  Provides FLN support for the PXC Modular. Includes three RS-485 P1 FLN connections or one MS/TP 
FLN connection; maximum of 96 devices supported.  

 

 

Optional Licenses 
 

Product Number Description 

PXF-TXIO.A  License to enable the Island Bus on PXC00-E96.A and PXC00-PE96.A.  

LSM-FPGO  License to enable Field Panel GO  

LSM-SNMP  License to enable SNMP Agent on Siemens Modular or Compact hardware with BACnet Firmware 
Revision 3.2.3  

LSM-VAEM  License to enable Virtual AEM support when the P2 ALN is connected to RS-485  

LSM-FPWEB  License to enable BACnet Web Server (PXC-36) or Web Services (PXC-16/24)  
 

 

TX-I/O I/O Modules 
 

Product Number Description 

TXM1.8D  TX-I/O Module, 8 DI points 

TXM1.16D  TX-I/O Module, 16 DI points 

TXM1.8U  TX-I/O Module, 8 Universal points 

TXM1.8U-ML  TX-I/O Module, 8 Universal points with LOID 

TXM1.8X  TX-I/O Module, 8 Super Universal points 

TXM1.8X-ML  TX-I/O Module, 8 Super Universal points with LOID 

TXM1.6R  TX-I/O Module, 6 DO with Relay points 

TXM1.6R-M  TX-I/O Module, 6 DO with Relay points with manual override 
 

 

TX-I/O Power Supply and Bus Modules 
 

Product Number Description 

TXS1.12F4  TX-I/O Power Supply, 1.2A, 4A Fuse 

TXS1.EF4  TX-I/O Bus Connection Module, 4A Fuse 
 

 

 

TXA1.IBE  TXIO Island Bus Expansion module with RS-485 connection.  
 

 

 

TXB1.P1  TX-I/O Bus Interface Module, P1 (10-module) 

TXB1.P1-4  TX-I/O Bus Interface Module, P1 (4-module) 
 

 

Accessories 
 

Product Number Description 

TXA1.K12 One set of address keys, numbers 1 - 12. 

TXA1.K24 One set of address keys, numbers 1 - 24. 

TXA1.K-48 One set of address keys, numbers 25 - 48. 
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Product Number Description 

TXA1.K-72 One set of address keys, numbers 49 - 72. 

TXA1.LLT-P100 Labels for TX-I/O, 100 sheets/pack, letter format. 

TXA1.LH Replacement label holders. 
 

 
 

Compatibility with the APOGEE Automation System 
The PXC Modular Series is fully compatible with, and will communicate with, all the 
APOGEE or pre-APOGEE products in your facility.  
For more information on compatibility of products, contact your Siemens Industry 
representative. 

 

 
CAUTION 

When working on a network with multiple firmware revisions, always connect to the 
operator interface at the field panel with the newest firmware revision. 
Otherwise, you will not be able to view features in newer firmware revisions, or you 
may coldstart the field panel. 

 

BACnet Protocol Compatibility 
APOGEE BACnet is compatible with the BACnet/IP protocol.  

 

 
CAUTION 

When sharing data values from APOGEE P2 (proprietary) field panels to BACnet 
devices, the Cross-Trunk Service does not support requests originating from BACnet 
devices to access points (objects) that reside in APOGEE P2 field panels.  
If you plan to share data values from APOGEE P2 field panels with BACnet devices 
(field panels), you must do one of the following: 
● Install and enable the Insight BACnet Server Option. 
● Use PPCL in the APOGEE P2 field panels to command values in the BACnet 

devices through the Insight Cross-Trunk service. 

APOGEE P2 and BACnet Product Features Order of Implementation 
 The APOGEE field panel firmware supports the BACnet protocol as follows: 
 If both the BACnet and APOGEE protocols have a function, the BACnet function is 

implemented. 
 If APOGEE provides a function that the BACnet protocol does not support, the 

APOGEE function is retained. 
This approach to BACnet implementation retains the APOGEE feature set while 
providing compatibility with standard BACnet/IP protocol. 

1.2

1.2.1
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TCP/IP Protocol Compatibility 
PXC Modular Series controllers with BACnet/IP or Ethernet TCP/IP (P2) ALN provide 
the following: 
 100% compatibility with the TCP/IP protocol suite. 
 Support of Dynamic Host Configuration Protocol (DHCP) and Domain Name 

Servers (DNS). 
 Support and auto detection of 10Base-T and 100Base-TX Ethernet. 

 

Required IP Addresses 
APOGEE BACnet/IP or Ethernet TCP/IP (P2) ALN uses:  
 One IP address per device (field panel or Insight workstation). 
 One additional shared IP address per ALN for the multicast group (when using 

multicast optimization). 
 

Device Registration 
Devices register with the DHCP server and Domain Name Server, if either is present. 

 

Address Assignment 
IP addresses are dynamically assigned by the DHCP server. 
If an address changes or is not recognized, the field panel firmware lets you release 
the dynamically assigned IP address and then reconnect the field panel to the DHCP 
server, accepting a new IP address assignment in the process.  
If there is no DHCP server at the site, you must manually assign static IP addresses as 
part of the startup system configuration. 

Physical Addressing 
Each device on the BACnet/IP or Ethernet TCP/IP (P2) ALN has a hard-wired MAC 
address, which is printed on the product label. 

Port Numbers 
The default TCP/IP port number for APOGEE BACnet/IP or Ethernet TCP/IP (P2) ALN 
communications is 5033. You can change the TCP/IP port number if necessary. 

 
NOTE: 
All devices on the network must use the same TCP/IP port number. 

The default TCP/IP port number for Virtual AEM communications is 3001.  
You must specify a UDP port number when using multicast optimization. The default 
UDP port number is 8. 

1.2.2

1.2.2.1

1.2.2.2

1.2.2.3
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Network Bandwidth 
BACnet/IP or Ethernet TCP/IP (P2) ALN does not add significantly to your network 
overhead. Burst conditions for this product occur during: 
 Database downloading after coldstart. 
 Database uploading. 
 Trend data uploading. 
 Burst of alarms or COVs. 

Data Exchange 
BACnet/IP or Ethernet TCP/IP (P2) ALN sends and receives APOGEE data in TCP/IP 
packets. 
BACnet/IP or Ethernet TCP/IP (P2) ALN synchronizes global data between all devices. 
Each device runs a global data replication engine that communicates with peer devices 
to: 
 Exchange new and changed global data. 
 Resolve conflicts when data does not match. 

Device Naming Conventions 
Field panel DNS node names are limited to 30 characters and cannot contain spaces. 

Network Security 
BACnet/IP or Ethernet TCP/IP (P2) ALN uses your intranet security within the firewall 
and a username/password combination to restrict access outside the firewall. You can 
use VLAN to improve internal security. 

 

Principles of Field Panel Operation 
The PXC Modular Series gathers information about the environment of your facility, as 
well as the equipment it monitors and controls. The PXC Modular receives updated 
information, stores information, executes control programs, handles operator 
commands and requests, and makes control management decisions. At the same 
time, the PXC Modular also translates decisions into actions and allows the operator to 
observe those actions. The operator can also override and modify the decisions made 
by the PXC Modular. 

 

Gathering and Processing Field Inputs 
The PXC Modular samples the information at all field inputs, or points, approximately 
once each second, and stores numerical representations of the sampled values. 
Under certain conditions, some points require additional handling. The PXC Modular 
initiates required actions after these points are checked against previously-entered 
configuration data. 

Example 
A log entry might be required in a point history file every 20 samples, or notification of 
an alarm condition could be sent to the operator as a point crossed the alarm 
threshold. 

1.3

1.3.1
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Executing Control Programs 
The PXC Modular continuously executes a user-defined set of instructions called the 
control program. This program uses the most recent point values and the most recent 
clock time. The control program does the following: 
 Evaluates control strategies. 
 Uses an internal calendar and time clock for time-based functions. 
 Updates point values and commands field points according to the program results. 
 Sends messages or reports to proper terminal locations as needed. 

Example 
During occupied hours (7:00 A.M. through 5:00 P.M.) a fan: 
 Turns ON if the room temperature rises above 80°F (27°C). 
 Turns OFF when the temperature drops below 73°F (23°C). 
Between 5:00 P.M. and 7:00 A.M. the fan turns OFF regardless of the room 
temperature. 
If the temperature rises to 85°F (29°C) at any time, the PXC Modular sends an alarm 
message to an alarm printer. 
These specifications can be met by: 

1. Connecting a room temperature sensor/transmitter and fan starter output to the 
PXC Modular. 

2. Defining the room temperature sensor with a high alarm limit of 85°F (29°C) and 
the fan points in the PXC Modular database. 

3. Writing a short control program that defines your control strategy.  

4. Enabling the execution for that portion of the control program. 

To perform this control strategy, the PXC Modular: 
 Continuously executes the control program. 
 Samples a current or voltage signal representing the room temperature and 

updates the value associated with that temperature in its memory. 
– If the temperature rises to 85°F (29°C), then the PXC Modular sends an alarm 

message to the printer. 
 Checks the current time once per second. 

– Between 5:00 P.M. and 7:00 A.M., the fan remains OFF. 
– Between 7:00 A.M. and 5:00 P.M., the control program checks the current 

value of the temperature and sends the appropriate ON or OFF command to 
the fan starter. 

If the ON command is issued, the PXC Modular updates the value of the starter point 
in its memory to reflect the current state of the fan. 

 

System Program 
The PXC Modular contains a non-volatile system program called firmware, which can 
be upgraded in the field. The firmware is stored in Flash ROM memory, which keeps it 

1.3.2

1.3.3
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virtually immune to all forms of power fluctuations or failure, including battery failure. 
For more information on Flash ROM memory, see Memory [➙ 28]. 
General functionality of the firmware includes: 
 Executing control programs. 
 Communicating between other field panels and the Insight workstation. 
 Monitoring points. 
 Managing point-related information. 
 Keeping track of real time (both clock and calendar time). 
 Executing self-test and error detection in the PXC Modular. 

 

License Manager 
License Manager adds applications or functionality to a field panel without the need to 
replace the hardware or perform a firmware flash. Field panels with Firmware Revision 
2.8.2/3.0.1 or later support the License Management attribute.  
Contact your Siemens Industry representative for more information on applications and 
functionality that can be activated through License Manager. 

License Manager Definitions 
 A feature is an application or additional functionality that can be added to a field 

panel without the need to replace the hardware. Some features require a firmware 
flash. 

 A license is the code provided by Siemens Industry to unlock a feature. 
 The ID_STRING is a unique identifier that distinguishes an individual piece of 

hardware. It is composed of the panel's part number, revision, year and week of 
manufacture, and serial number. Therefore, a license for one field panel will not 
work on another field panel. 

 

How does License Manager Work? 
Field panels can either be ordered with licensed features and functionality pre-loaded, 
for example, FLN or TX-I/O island bus support, or upgraded to add special features, for 
example, integration drivers, Field Panel GO, and Virtual AEM. 

 
NOTE: 
The installation of some features and licenses require that the field panel be 
coldstarted, while others do not. For example, Field Panel GO requires the creation of 
Web server folders and therefore requires that the field panel be coldstarted. 
However, TX-I/O module installation does not. 

Any or all of the licensed features can be activated at any time using licenses acquired 
from Siemens.  
When the field panel is powered, the firmware reviews the inventory of installed 
features, comparing that list to the License Vault, where all installed licenses are 
stored. Every feature with a corresponding license is initiated and run. Because 
licenses are loaded into non-volatile memory, powering down the field panel will not 
erase them. 
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APOGEE Automation Networking 
The following levels of networking provide varying levels of system integration in the 
APOGEE Automation System. 
 Management Level Network (MLN) 
 Automation Level Network (ALN)  
 Remote Automation Level Network 
 Field Level Network (FLN) 
These systems also use a number of network protocols that add functionality or 
provide support for third-party devices. 

 

Management Level Network 
The Management Level Network (MLN) is the communications connection between 
individual Insight workstations. It allows multiple Insight users to access the entire 
APOGEE Automation System. 
 An MLN is a TCP/IP Server-client network, and usually resides on the corporate 

LAN. 
 APOGEE Automation Systems without an Insight workstation do not have a 

Management Level Network. 
 

Automation Level Network 
The APOGEE Automation Level Network (ALN) provides field panel-to-field panel and 
Insight workstation-to-field panel communication. The ALN types are: 
 P2 RS-485 ALN 
 Ethernet TCP/IP ALN 
 Remote ALN (Auto-dial and AEM) 
 BACnet/IP ALN 
 BACnet Master-Slave/Token Passing (MS/TP) ALN 

 

Simultaneous ALN Access 
More than one operator or field panel can access the network at one time. For 
example, as one operator accesses the system, another operator can access the 
system at another terminal (or from a remote site using a modem). This ensures that 
field panels can send alarm information to the alarm printer even as an operator 
accesses other information. 

 

How Information Moves Through the Network 
When an operator issues a command over the ALN network through a field panel, that 
field panel validates the command, determines where to send it, and then passes the 
command to the destination over the network.  
Example 

1.4

1.4.1

1.4.2

1.4.2.1

1.4.2.2
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In the figure Commanding Over an Automation Level Network, the operator at the 
Insight workstation, located in the lower level of the building, issues a command to 
control the main air-handling unit (AHU) of the building. This command is sent by the 
communication network to the field panel located on the top floor. 
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Figure 1: Figure. Commanding Over an Automation Level Network. 

 

RS-485 P2 Automation Level Network 
The RS-485 ALN is a proprietary token-passing network that communicates over RS-
485 cabling. It is Protocol 3 (P3) at and above 38,400 bps, and Protocol 2 (P2) below 
38,400 bps.  
 An Insight workstation is optional with this ALN. 
 Up to 100 field panels (99 with an Insight workstation) can be connected and can 

communicate by means of an RS-485 peer-to-peer network. 
 Information can be sent and retrieved across the RS-485 ALN from any connected 

field panel. 

1.4.2.3
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Media 
The RS-485 ALN can communicate over one or more of the following: 
 Physical wire (RS-485 cabling) 
 Dedicated telephone lines 
 Leased-line modems 
 Line drivers 
 Trunk Isolator Extenders (TIE) 
 Fiber Optic Interfaces 
The trunk system provides connections within buildings or between buildings for 
multiple field panels and operator workstations. 
The following figure shows a possible implementation of an RS-485 ALN network. 
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Figure 2: MLN, RS-485 ALN, and P1 FLN network example. 

 

Ethernet TCP/IP Automation Level Network 
The Ethernet Automation Level Network (EALN) uses TCP/IP-based communication 
over a customers Ethernet cabling and IP network to reduce overall system and 
maintenance costs. Otherwise, system operation is identical to RS-485 ALN 
installations. 
 An Insight workstation is optional with this ALN.  

1.4.2.4
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 When an Insight workstation is used, multiple Insight workstations can be defined 
on the MLN. 

 A maximum of 1000 Ethernet field panels can be defined for each Insight 
workstation on the MLN.  

 Each Insight workstation can host up to 64 EALNs.  
 The Insight workstation counts as a node on every EALN to which it is connected. 
Information can be sent and retrieved across the EALN from any Ethernet capable field 
panel. The following figure shows a possible implementation of EALN over a corporate 
IP network. In this example, the MBCs contain Power Open Processors with Ethernet 
ALN. 
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Figure 3: MLN, Ethernet ALN, and P1 FLN network example. 

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



Chapter 1—Introduction 1 
APOGEE Automation Networking

23
Siemens Industry, Inc.  125-3582
  April 18, 2013

 

Remote Automation Level Network (Single Field Panel 
Remote Sites) 
One PXC Modular can act as a stand-alone field panel. A stand-alone field panel is 
generally used in remote sites where only one field panel is needed to control the 
equipment for that site. Communications with the remote site are achieved by using 
modems or the Virtual APOGEE Ethernet Microserver (AEM). 
The remote site PXC Modular can initiate a telephone call to a device such as a 
personal computer running Insight software, a dumb terminal, or a printer. Once the 
remote site connects to the device, an alarm or other user-defined event is issued. 
When the remote site no longer requires the connection to the device, the remote site 
disconnects. The remote site can also receive telephone calls from a device running 
Insight software to allow for centralized access of a local network's database. 
The Virtual APOGEE Ethernet Microserver (AEM) allows an Automation Level Network 
(ALN) to be connected directly to an Ethernet network at all times (versus a modem, 
which connects when necessary). The ALN can consist of a single remote field panel 
or a maximum of 32 field panels. 
For local access, operators can communicate with the remote site by physically 
connecting to the field panel via an operator's terminal. When an operator issues a 
command, the field panel validates the command and sends it to the appropriate 
device.  
For more information about remote site field panels, contact your Siemens Industry 
representative. 

 

BACnet/IP Automation Level Network 
BACnet field panels communicate over a customer's Ethernet cabling and IP network 
using the ASHRAE Building Automation and Control Networking (BACnet) protocol. 
 One Insight workstation can administer up to 64 Ethernet-based BACnet/IP ALNs. 
 Up to 100 BACnet/IP or Ethernet TCP/IP (P2) field panels can reside on a 

BACnet/IP network (1000 maximum per Insight workstation).  
 Because they use different networking protocols, APOGEE P2 Ethernet TCP/IP 

and BACnet/IP field panels cannot communicate directly with each other, even on 
the same physical network. 

The following figure shows a possible implementation of APOGEE P2 Ethernet ALN 
and BACnet/IP ALN over a corporate IP network. 

1.4.2.5

1.4.2.6
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1
BACnet over IP Automation Level Network: Up to 100 nodes per network. Speed: 9600 to 115K Bps

BACnet over IP - Subnet 1Insight    Workstation
(3.7 or greater)

PXC Modular BBMD

PXC Modular BBMD

Router Router

BACnet over IP - Subnet 2

PXC Compacts with
Foreign Device IDs

PXC Compact

BACnet over IP - Subnet 3

  

BACnet MS/TP Automation Level Network 
BACnet field panels communicate over a customer’s Ethernet cabling and IP network 
using the ASHRAE Building Automation and Control Networking (BACnet) MS/TP 
protocol. 
 One Insight workstation can administer up to 64 Ethernet based MS/TP ALNs. 
 Up to 10 BACnet MS/TP ALN field panels can reside on an MS/TP network 

segment (1000 maximum per Insight workstation). Network segments must be 
physically separated. 

 BACnet devices (field panels or Insight workstations) can be set up as one of the 
following: 
– A standard BACnet MS/TP device 
– A BACnet Broadcast Management Device (BBMD) 
– A foreign device 

1.4.2.7
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Field Level Network 
The APOGEE Field Level Network (FLN) is a data communications network that 
passes information between an FLN device or devices and an Automation Level 
Network (ALN) device, usually within one building. FLNs consist of devices that 
communicate using RS-485 P1 or MS/TP. 
  P1 devices can include Terminal Equipment Controllers (TEC), Fume Hood 

Controllers (FHC) and other vendor equipment, such as ABB Speed Drives, which 
contain Protocol 1.  

 Selected models of APOGEE field panels can communicate with other vendor 
protocols on the FLN, such as McQuay, Lumisys, EST IRC-3, and Allen Bradley. 
Contact your Siemens Industry representative for information on devices that can 
communicate with other vendor protocols. 

1.4.3
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Chapter 2—Hardware Features 
Chapter 2 describes the PXC Modular Series components and functions, as well as the 
enclosure used for the PXC field panel series. The following topics are discussed: 
 Product Diagrams 
 Backup Batteries 
 Memory 
 Communication Connections 
 PXC Modular Series Specifications 
 Modular Series Smoke Control Application Requirements 
 TX-I/O Product Range 
 PX Series Enclosures and Service Boxes 

 

PXC Modular Product Diagram 

P
X

C
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55
R

2

Reset

RUN

TOOL/HMI

FLT
BAT
COM
TX
RX

FW

9 10 11 12 13 14

4 6 7 81

15 16

2 3 5

24V~

 
 

Modular Series Features, Symbols, and Status LEDs. 

Label LED, Symbol, 
or Feature 

Status Indication 

1 24V~ - Supply voltage, 24 Vac input. 

2 ⊥ - System neutral. 

3   - Functional earth ground. 

4 

  

- USB Host port. (Ancillary smoke control applications only.) 

5 S - + - RS-485 P2 or BACnet MS/TP Automation Level Network (ALN) port. 

2
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Modular Series Features, Symbols, and Status LEDs. 

Label LED, Symbol, 
or Feature 

Status Indication 

6 
  

- Secure Digital (SD) memory card slot. (For future use.) 

7 
  

- BACnet/IP or Ethernet TCP/IP (P2) Automation Level Network (ALN) port. 

8 RUN (green) ON Normal operation. 24 Vac power is ON and the application firmware has booted. 

OFF Error. 
- 24 Vac input is not present. 
- Power is ON, but the application firmware has not booted. 

FLT (red) (for 
future use) 

- - 

BAT (red) ON Error. Backup battery is low. Replace the battery. 

OFF Normal operation. 

COM (yellow)  
(Ethernet only) 

ON Linked to Ethernet hub. 

OFF No link to Ethernet hub. 

Flashing Linked to Ethernet hub and communicating. 

TX (yellow) and 
RX (yellow) 
(RS-485 only) 

Flashing Normal operation. Transmitting (TX) or receiving (RX) over the RS-485 ALN trunk. 

OFF or 
Flashing 

Error. No device, no connection, or bad connection. 

9 Tool/HMI - Human-Machine Interface port (RJ-45, service only). 

10 AA alkaline 
battery 

- SDRAM backup battery. See BAT LED in this table for related indication. 

11 Coin cell 
battery 

- Real Time Clock backup battery. 

12 FW (for future 
use) 

- Firmware reset button. 

13 Reset - Hardware reset button. Coldstarts the PXC Modular. 

14 

  

- USB Device port. For non-smoke control applications only. 

15 Expansion port - Connection for an RS-485 Expansion Module or future expansion devices. 

16 TX-I/O bus 
connector 
(male) 

- Connection for a TX-I/O Power Supply or Bus Connection Module, which powers 
TX-I/O Modules. 
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Expansion Module Product Diagram 
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 LED, Symbol, or Feature Status Indication 

1 S - + -- RS-485 P1 or MS/TP Field Level Network (FLN) ports. 

2 Expansion connector -- Connection for future expansion devices. 

3 RUN (green) ON Normal operation. 24 Vac power is ON and the module firmware 
has booted. 

OFF Error. 
 24 Vac input is not present. 
 Power is ON, but the module firmware has not booted. 

TX (yellow) and RX 
(yellow) 

Flashing Normal operation. Transmitting (TX) or receiving (RX) over the RS-
485 ALN trunk. 

OFF or ON solid Error. No device, no connection, or bad connection. 

4 PXC Modular Expansion 
port 

-- PXC Modular connection for an RS-485 Expansion Module or 
future expansion devices. 

5 Expansion connector -- Connection to the PXC Modular. 
 

 
 

Memory 
The APOGEE firmware (program), its point database, PPCL program, trend data, and 
other information reside in the field panel memory. Memory consists of two areas: 
Flash Read-Only Memory (Flash ROM) and Random Access Memory (RAM). 

 

Flash Read-Only Memory (Flash ROM) 
Flash Read-Only Memory (Flash ROM) is the non-volatile, permanent memory of the 
PXC Modular, which stores the operating system, the APOGEE firmware, and the 
language files. A limited amount of secondary storage is provided in Electrically 
Erasable Programmable Read-Only Memory (EEPROM) for the field panel address or 
name, communication speeds, and other set-up parameters. In the event of a power 
surge, a power loss, or failure of the battery backup, the Flash ROM and EEPROM 
contents stay intact. 
PXC Modular Flash ROM size cannot be upgraded in the field. 

 

2.1

2.1.1
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Compressed ROM 
The PXC Modular has a large amount of high performance RAM. To allow for future 
features and to provide high system performance, the APOGEE firmware is stored in 
ROM in a compressed state; it is de-compressed into RAM on system power-up. As a 
result, the entire onboard RAM is not available for the point database, the PPCL 
program, and trend data. 

 

Auto-Restore and Database Backup to Flash 
APOGEE Firmware Revision 2.8.4/3.1 and later supports Auto-Restore and Database 
Backup to Flash.  
 Database Backup to Flash allows the user to manually save a copy of the database 

in flash memory of the controller. 
 The field panel may also be configured to automatically restore the database from 

flash memory after a coldstart.  
– When auto-restore is enabled, a coldstart does not result in the same downtime 

as with earlier revisions of APOGEE Firmware. Because there is no waiting on 
a full download from the backup system, the database is restored from flash so 
quickly that there is little to no down time. However, the accumulated trend data 
is deleted from memory. 

– Database restoration from flash is disabled by default. 
– When P1 Mode is selected for the PXC Compact, database restoration from 

flash is automatically enabled and 128K of memory is reserved for ISB files. 
For procedures on using Auto-Restore and Database Backup to Flash, see the 
APOGEE P2 ALN Field Panel User's Manual (125-3019) or APOGEE BACnet ALN 
Field Panel User's Manual (125-3020). 

 

Auto Save 
This feature allows the database to be backed up automatically whenever database is 
changed, instead of being an operator selected function. It does not provide any 
safeguard and or protection against power loss while the process is underway. 
However, this feature sends messages to HMI that the auto save operation is in 
progress or finished. 
The feature may be turned on or off using a prompt similar to the existing Autorestore 
prompt. See the APOGEE BACnet ALN Field Panel User's Manual (125-3020) for 
more information.  

 

File System Operations 
File System Operations provide many features and works on three drives of a field 
panel. 
The following is a list of supported features: : 
 List Drives — list the drives on the field panel where A: is the RAM drive, B: is the 

USB drive if attached, IFD: is the internal Flash Drive. 
 Set_drive — identifies the drive that you desire to perform other functions on. 

2.1.1.1

2.1.1.2
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 listDirectory — lists the Files and folders contained on the selected drive. 
 Change_dir — changes the current directory to allow you to view the contents of 

subfolders on the drive. 
 File_ops — opens up the file control menu which allows you to copy, rename, 

delete and move files in the panel. These functions work on the drive that was 
selected by the Set_drive function. 

 File_ops/Copy_file — allows you to copy files within a drive or to another drive. 
 File_ops/Rename_file — allows you to rename a file. 
 File_ops/Move_file — allows you to move a file within a drive or to another drive. 
 File_ops/Delete_file — allows you to delete a file.  

USB Media Support 
 Support for USB mass storage devices (Memory sticks or USB hard drives). 
 Backup of database, storage for graphics, Web Server upgrades 
 

 

Random Access Memory (RAM) 
Synchronous Dynamic Random Access Memory (SDRAM) is the working memory of 
the PXC Modular. When the PXC Modular has booted and is operating normally, the 
APOGEE firmware, the PPCL control program, the point database, and trend data 
have been transferred from Flash ROM. Information stored in RAM, such as the point 
database or PPCL, may be viewed, modified, deleted, activated, or deactivated from 
an operator terminal by any high-level authorized user. In the event of a power loss, 
the contents of RAM are kept intact by a backup battery.  
PXC Modular RAM size cannot be upgraded in the field. 
The program length, number of database points, and number of trend entries is limited 
only by available memory.  

 

Communication Connections 
The PXC Modular Series operates on the Automation Level Network (ALN) or the Field 
Level Network (FLN).  
 When connected to the ALN, the PXC Modular uses a logical point firmware 

database to communicate directly with PXC Compacts, MBCs, RBCs, MECs, 
SCUs, and other nodes on the network. 

 When connected to the MS/TP FLN, the PXC Modular operates as a third-party 
BACnet device. 

The PXC Modular provides the following communication connections:  
 HMI and Tools 
 Network 

– 10B/100B Ethernet port 
– RS-485 port  
– USB Host port 

 PXC Modular Expansion Module 
 TX-I/O Bus 

2.1.2

2.2
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The following connections and features are available when communicating on a 
BACnet/IP Automation Level Network: 
 Ethernet port 
 RS-485 Port 
 USB Host port 
 Web Server support: Web-based Graphical User Interface (GUI) compatible with 

BACnet® networks. Ideal for small or remote facilities to monitor and control the 
Building Automation System. 

The following connections and features are available when communicating on an 
Ethernet TCP/IP Automation Level Network: 
 Ethernet port 
 USB Host port 
 Field Panel GO, a Web-based graphical user interface for the APOGEE System. 

Field Panel GO is suited for sites with up to six field panels on the Ethernet ALN. 
(Additional license required.)  

The PXC Modular hardware can be changed between RS-485 P2 and Ethernet ALN 
through the HMI. The factory default is Ethernet ALN. 

 
NOTE: 
Changing the ALN type coldstarts the field panel. 

 

 
NOTE: 
In Ethernet ALN mode, RS-485 P2 parameters are displayed and may be entered as 
a selection. However, when in RS-485 P2 ALN mode, Ethernet ALN parameters are 
not an available selection. 

 

HMI and Tool Ports 
 The HMI port provides a connection to a laptop computer for local operation and 

engineering. 
 The USB Device port supports a generic serial interface for an HMI or Tool 

connection. 

Human-Machine Interface (HMI)/Tool Port 
The Human-Machine Interface (HMI)/Tool port provides RS-232 compliant 
communications through a quick-connect RJ-45 jack. The HMI port supports the 
following functionality: 
 Connecting a machine interface device, such as an operator terminal or a text-

based operator terminal, to the PXC Modular.  
 Executing firmware flash upgrades. 
 1200 bps to 115.2 Kbps communication is supported. 

2.2.1
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NOTE: 
The communication speed of the port must match the communication speed of the 
device connected to it. 

USB Device Port 
The USB Device port supports a generic serial interface for an HMI or Tool device. The 
USB Device port does not support firmware flash upgrades. 

 

10B/100B Ethernet Port 
The 10B/100B Ethernet port provides a path for commands and information 
transmitted between field panels inside a firewall. This port provides both full- and half-
duplex 10Base-T or 100Base-TX compliant communications over a BACnet/IP or 
Ethernet TCP/IP (P2) Automation Level Network (ALN). The highest possible 
communication speed is automatically detected and selected.  

 

RS-485 Port 
The RS-485 port provides a path for commands and information transmitted between 
field panels. This port provides communications over a RS-485 P2 or BACnet MS/TP 
Automation Level Network (ALN). The communication speed is set during startup.  

The RS-485 port provides half-duplex, asynchronous serial RS-485 communications 
over shielded twisted pair cable. The RS-485 connector is labeled + –  to indicate the 
positive and negative connections.  is a reference pin.  
The following features are available when communicating on an RS-485 Automation 
Level Network: 
 RS-485 port 
 Virtual AEM 
Without additional hardware, the Virtual AEM connects an RS-485 APOGEE 
Automation Level Network (ALN) or individual RS-485 field panels to a P2 Ethernet 
network.  
 An additional license is required. 
 FLN support is not available when a Virtual AEM license is installed. 

 

FLN Support 
The Siemens Industry Field Level Network (FLN) can consist of devices that 
communicate over an RS-485 connection using either MS/TP or Protocol 1 (P1). 
 BACnet/IP ALN networks support application-specific control devices that 

communicate using MS/TP or P1. 
 Ethernet TCP/IP and RS-485 ALN networks only support application-specific 

control devices that communicate using P1. 
 

2.2.2
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PXC Modular Series FLN Support. 

ALN Protocol FLN Protocol 
Supported 

Firmware Revision Number of FLN 
Devices1 

Drop Number Range 

BACnet/IP MS/TP or P1 
(RS-485) 

3.1 and later Up to 96 devices per 
FLN connection 

0 to 254 

Ethernet TCP/IP or 
RS-485 

P1 (RS-485) 2.8.5 and later Up to 96 devices per 
FLN connection  

0 to 254 

2.8.4 and earlier 32 devices per FLN 
connection 

0 to 31 if networked 
0 to 99 if stand-alone 

 

 

 

1 Each field panel supports a total of 96 FLN devices. With Firmware Revisions 2.8.5 and later, the devices may be grouped in 
any combination on the FLN ports as long as the total number of FLN devices on the field panel does not exceed 96. 

 

 
 

Expansion Module Overview 
The Expansion Module provides the hardware connection for Field Level Network 
(FLN) devices including: 
 Siemens Industry FLN 
 Communications Drivers to Non-Siemens Networks 
 Wireless P1 FLN 

 

Siemens Industry FLN 
Using the Triple RS-485 Expansion Module, the PXC Modular supports up to three RS-
485 networks of P1 Field Level Network devices, or one RS-485 network of BACnet 
MS/TP devices. 

 

Communication Drivers to Non-Siemens Networks 
As an option, the PXC Modular can communicate to related building system 
controllers, such as boilers, chillers, rooftop units, Programmable Logic Controllers 
(PLCs), power meters, lighting panels, fire alarm and life safety systems, and access 
control systems. 

 

Wireless P1 FLN 
Wireless P1 FLN replaces the traditional FLN cabling with wireless communication 
links that form a wireless mesh network. The Wireless FLN is enabled through the PXC 
Modular HMI. 

 
NOTE: 
A P1 FLN license must be installed in order to use Wireless FLN. 

2.2.4
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TX-I/O Island Bus 
The PXC-36 offers the flexibility of expanding the total point count through a self-
forming island bus. With the addition of TX-I/O modules and a TX-I/O Power Supply, 
up to 32 points (or four TX-I/O modules) can be supported. 
An additional license may be required to enable the Island Bus. 

 

Modular Series Smoke Control Application 
Requirements 
 The controller must be located at the bottom of the enclosure.  
 The controller may be oriented either horizontally or vertically. See the following 

figures. 
For Ethernet communications, the UL Listed surge protector (Ditek model DTK-
MRJ45C5E) is required for BACnet/IP or Ethernet TCP/IP (P2) networks. The surge 
protector must be located in the same enclosure as the controller. 

Modem Requirements 
 The UL864 Listed surge protector (538-600) is required. 
 Devices connected between the USB port and the UL Listed surge protector must 

be located within the same room. 
 A USB-to-RS-232 adaptor may be needed for UL Listed modems or UL Listed 

printers that are not configured for USB communication. 
 The modem may be located inside the PX Series enclosure. 
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Figure 5:  

 
 

Example ALN Configuration for Smoke Control Applications 
The RS-485 ALN does not have the same restrictions as the Ethernet ALN for smoke 
control. Namely, Ethernet requires UL listed switches and routers. 
The following figure displays a possible ALN configuration for smoke control. 
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Figure 6: Example ALN Configuration for Smoke Control. 

 

PXM10S/T Product Overview and Description 

 
NOTE: 
All figures show the BACnet version of the PXM10S and PXM10T. The appearance of 
the proprietary version may differ slightly.  

PXM10S and PXM10T are optional controller mounted Operator Display modules that 
provide a password protected user interface. This interface allows you to interact with 
the existing field panel database and its immediate sub-networked Siemens (FLN) 
devices. (Optional remote enclosure door mount kit also available.) 

 

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



Chapter 2—Hardware Features 2 
PXM10S/T Product Overview and Description

37
Siemens Industry, Inc.  125-3582
  April 18, 2013

 
NOTE: 
All unacknowledged alarms are viewable even if you are not logged into the module.  

Product Description 
The PXM10S and PXM10T modules are available as an upgrade for use with all 
Siemens Compact and Modular Series field panels to provide additional local operator 
capabilities. The PXM10S and PXM10T modules are field mounted and replace the 
field panel covers. 
There are three dedicated buttons, ALARM, INFO, ESC and one push DIAL. These 
buttons, the push dial, and LCD display screen allow for interactive feedback at the 
field panel controller. 
The PXM10S and PXM10T modules support all the languages loaded in the host field 
panel.  
There are two versions of the modules as follows: 
 PXM10S has all available options, including Point Monitor and optional blue 

backlight color. 
 PXM10T does not include the Point Monitor or the optional blue backlight color. 
Language selection and user account timeout settings are configurable using an 
operator workstation or HyperTerminal at the field panel’s HMI.  
All PXM10S/T preferences are panel-specific and stored in the local panel 
configuration data.  

 
NOTE: 
For more information on creating and configuring user accounts, see the APOGEE P2 
ALN Field Panel User's Manual (125-3019) or APOGEE BACnet ALN Field Panel 
User's Manual (125-3020). 

 

Product Features 
The PXM10S and PXM10T modules provide the following features: 
 Plug and Play - Upon connection to the host field panel, the device is recognized 

and fully functional.  
 Hot Swappable – The module can be installed or removed without powering down 

the controller and interrupting facility operations. 
 User-friendly navigation and menu structure. 
 Push DIAL for easy operation. 
 Alarm button with red LED indicator for local alarm annunciations. 
 INFO button provides one touch access to detailed system information for points. 
 Manual and automatic login option for enhanced security or easy access. 
 View point information and status, view and acknowledge alarms, and 

command/release local field panel points. 
 Point Monitor – Can customize a group of points to continuously display and 

refresh with updated values (PXM10S only). 
 Multi-language (English, Simplified Chinese, French, and Korean) support. 
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 The PXM10S and PXM10T modules can also be mounted on the inside or outside 
of an enclosure door, using an optional accessory sold separately. 

 

Communication Connections 
A field panel fully powered and running Firmware Revision 2.8.6/3.2.2 or later, 
recognizes the PXM10S and PXM10T modules within approximately 5 seconds of 
connection. Prior to that, the Operator Display is not operational. 
If a field panel is coldstarted or it’s the first time the panel is powered up, it takes 
approximately 15 to 30 seconds after connection before the PXM10S and PXM10T 
module is operational. 

 

Requirements 

System Requirements 
The PXM10S and PXM10T modules can be used with Compact platforms (PXC-36, 
PXC-24, and PXC-16) as well as the PXC Modular field panels. 
 All hardware must be installed. 
 Power must be available to all devices. 
 System components must be installed, running, and checked out by an appropriate 

system representative. 

Hardware Platform 
The PXM10T and PXM10S modules can be used on all Siemens Compact and 
Modular series controllers. An additional connecting ribbon cable (part number PXA-
HMI.CABLEP5) is required when mounting to a PXC16 or PXC24. 

Firmware Platform 
The PXM10T and PXM10S modules are compatible with all Siemens Compact and 
Modular series controllers using Firmware Revision 2.8.6/3.2.2 or later (proprietary 
protocol/BACnet). 
 

 

Application Menus 
The following application menus are provided with the PXM10S and PXM10T modules. 
 Login 
 Alarms 
 Points (Command and Release) 
 Point Monitor 
 Logoff 
 Settings 
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NOTE: 
You must have sufficient operator access permissions to the Alarms, Points, and 
Point Monitor applications to fully use all features and corresponding submenus.  

 
 

Operator Display Layout 

INFO

PXM10S ESC

- +

OK

s

PX
M
00
11
R
1

Info

EscapeAlarm

Navigation
Dial

Display screen

 
Display screen – Displays splash screen with either PXM10S or PXM10T module, 
device Firmware Revision, field panel Firmware Revision number, and Cimetrics 
BACstac revision number. Cursor position is indicated by either a right-angled bracket 
(>) or inverted text color, depending on field panel type and revision.  

 
Figure 7: Splash Screen 

 
NOTE: 
If text information is too long for the display screen, the text scrolls horizontally across 
the screen, in a marquee style. If a high-priority task (such as a back-up) is being 
performed, the horizontal scrolling may be erratic. 

 

 
NOTE: 
The list of objects (once it is created) that displays for the Alarms, Points, and Point 
Monitor menus is static, however, the point information (current value, status, priority, 
etc.) is dynamic. You must leave the menu/page and return to it in order to view any 
updated information. 
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Navigation Push DIAL – Rotate clockwise or counter clockwise to highlight menu 
options (up or down). Press the dial to enter a menu or to make a selection. Rotate the 
dial to change a value. Pressing the dial is equivalent to selecting OK. 
ESC button – Press once to return to previous menu/page or backspace during 
text/value editing. 
INFO button – Press once to navigate to the window containing all available 
information about the point on selected line. 

Alarm Window 
There are two ways to view alarms, both of which display the alarm list with the point 
system name and status: 
 Alarm button. Provides direct access to the list of unacknowledged alarms.  
 Alarm menu. Displays any point in alarm, regardless if it has been acknowledged 

or not and provides three generic filters:  
– Unacknowledged Alarms filter allows you to filter all alarms and lists only 

unacknowledged alarms in local system. 
– All Alarms filter allows you to view all acknowledged and unacknowledged 

alarms in the system. 
– Failures/Faults filter allows you to view all failures/faults in the system for which 

alarming has been enabled. 
Pressing the INFO button for point information displays:  

 
Figure 8: INFO for Alarms 

Press ESC to close alarm window without affecting the alarm. 
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Operator Display Menu Tree 

 
 

 

Main Menu Structure 
All menu screen captures in this manual reflect the PXM10S module. Not all menu 
options/features shown are available with the PXM10T module.  

 
NOTE: 
A solid DOWN arrow in the top right corner of the display screen indicates more menu 
options are available and a solid UP arrow indicates more items are available after 
the last highlighted item. 

 

 
Figure 9: Main Menu 
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Alarms - Allows you to view and acknowledge alarms and failures/faults. However, you 
must be logged in with sufficient permissions (at least Command or Edit/Configure 
level access) to acknowledge an alarm. 
Points - Allows you to view, command, and release the host field panel’s onboard 
points and sub network points (FLN devices). To command and release points, you 
must have Command or Edit/Configure level access permissions.  
Point Monitor - Displays a submenu, which allows an operator to configure and display 
a custom grouping of point and their values. The values are refreshed every four 
seconds. To configure points, you must have Edit/Configure level access permissions. 
LogOff - Displays screen for confirming logoff.  
Settings - Displays a submenu and screens that allow you to customize the LCD’s 
display settings. 

 

Login and Logoff 
You must have at least Read Only level access permission to login to the PXM10S or 
PXM10T module. If you log in and you have no access level permissions, the system 
will immediately log you off the module. 
After three failed login attempts, the user account will be locked. An administrator must 
use the HMI to unlock the user accounts by modifying that particular user account. 
Also, you can only change your password for the PXM10S or PXM10T modules from 
the HMI. 

 

Logging In 

Automatic Login 
The PXM10S or PXM10T automatic login feature must be configured using the host 
field panel’s HMI port. Only one user account can be flagged as the automatic login 
account. 

 
NOTE: 
Default user account login information for PXM10S or PXM10T is on a per ALN 
account basis. 

If your network contains an assortment of field panels with Firmware Revisions earlier 
than 2.8.6/3.2.2, the AutoLogin account is not replicated or passed onto other field 
panels. For more information about workstation user accounts, see the Insight Online 
Help system. 

Configuring AutoLogin at the HMI with HyperTerminal 
Complete the following steps to configure an automatic login using HyperTerminal at 
the host field panel’s HMI. 
You must be logged into the field panel with an account that has Edit level access 
permission to the users access group. 
To configure automatic login, complete the following steps: 
 

HMI S, U, A, E, A (System, Users, Accounts, Edit, Add) 
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Prompt/Field Option/Entry Description 

User initials  Type the new user’s initials. 

Account name  Type the account name. 

Password  Type a password for the user. 

Verify password  Retype the password. 

System, User namespace S View System point names. 

U View User point names. (default setting) 

Access group(s) All groups (default setting) 

A single access group Valid value 1 through 30. 

Multiple access groups Valid values 1 through 30 separated by commas, 
or use two periods to indicate a range (for 
example, 1..4,7,9,12..20). 

Privilege 
NOTE: Auto User accounts need 
access to Point and Alarm ONLY. 

Point N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

Alarm N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

Trend N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

Application N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

PPCL N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

FLN devices N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

Equipment Scheduler N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

System N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

Diagnostics N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

Users N (No_access) 
R (Read_only)
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C (Command)
E (Edit) (default setting) 

Hardware N (No_access) 
R (Read_only) 
C (Command) 
E (Edit) (default setting) 

Language ID Language Default 

Particular language Language ID, ? displays all available languages. 
NOTE: You can also enter nothing, to display all 
available languages. 

Time format (HH:MM:SS) Default  

Particular format Time format; ? displays all available formats. 
NOTE: You can also enter nothing, to display all 
available Time formats. 

Date format (MM/DD/YYYY) Default 

Particular format Date format; ? displays all available formats. 
NOTE: You can also enter nothing, to display all 
available Date formats. 

AutoLogoff enabled (Y/N) Y Enable automatic logoff. 

AutoLogoff delay 1 to 1440 minutes 

N Disable automatic logoff. 

Password Expire Limit  0 to 365 days 

Use for PXM10Tiny AutoLogin (Y/N) Y Enable automatic login. 

N Disable automatic login. 
 

 

Example 
>User initials                 :  tiny 

>Account name                  :  PXM10TINY---------------------
--- 

>Password                      :  ?????---------- 

>Verify password               :  ?????---------- 

>System, User namespace        :  U 

>Access group(s)               :  1..30-------------------------
---------- 

>Point privilege - No_access, Read_only, Command, Edit: E 

>Alarm privilege - No_access, Read_only, Command, Edit: E 

>Trend privilege - No_access, Read_only, Command, Edit: E 

>Application privilege - No_access, Read_only, Command, Edit: E 

>PPCL privilege - No_access, Read_only, Command, Edit: E 

>FLN devices privilege - No_access, Read_only, Command, Edit: E 

>Equipment Scheduler privilege - No_access, Read_only, Command, 
Edit: E 

>System privilege - No_access, Read_only, Command, Edit: E 

>Diagnostics privilege - No_access, Read_only, Command, Edit: E 

>Users privilege - No_access, Read_only, Command, Edit: E 
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>Hardware privilege - No_access, Read_only, Command, Edit: E 

>Language ID                   :  0409 

>Time format                   :  HH:MM:SS--- 

>Date format                   :  MM/DD/YYYY- 

>AutoLogoff enabled (Y/N)      :  Y 

>AutoLogoff delay              :  5--- 

>Password Expire Limit         :  30- 

>Use for PXM10Tiny AutoLogin (Y/N): Y 

User account <tiny> added 

 
NOTE: 
For more information on creating and configuring user accounts, see the APOGEE P2 
ALN Field Panel User's Manual (125-3019) or APOGEE BACnet ALN Field Panel 
User's Manual (125-3020). 

Do the following to automatically log in to the PXM10S or PXM10T module. 

 
Figure 10: Automatic Login Submenu 

 

Menu/Submenu Step Description 

Splash screen/logo Press the dial.   

 Rotate the dial to highlight 
Automatic Login. 

Login menu displays. 

Login Press the dial to select 
Automatic Login. 

System logs you into the Main menu of the module. 

 

 

 
Figure 11: Main Menu 

Manual Login 
Do the following to manually log in to the PXM10S or PXM10T module. The default 
language for manual login is U.S. English. 
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Figure 12: Manual Login Submenu 

 

Menu/Submenu Step Description 

Splash screen/logo Press the dial.   

Rotate the dial to highlight 
Manual Login. 

Login menu displays. 

Login Press the dial to select 
Manual Login. 

Displays the Manual Login submenu. 

Manual Login USR **** 
PWD *************** 

Enter your user name (up to 4 characters) and 
password (3 to 15 characters). 
A one character username is allowed. 
NOTE: You can only use capital letters A through Z 
for user name and passwords. 

 For USR, rotate the dial to 
highlight each character. 

 

 Press the dial to select 
each character. Repeat 
until you enter the complete 
user name. 

NOTE: If you make a mistake selecting a character, 
press ESC to return to the previous character.  

 Press the dial twice to 
move to the PWD fields. 

 

 For PWD, rotate the dial 
highlight each character. 

 

 Press the dial to select a 
character. Repeat until you 
enter the complete 
password. 

NOTE: If you need to return to the previous editable 
field, for example from PWD fields back to USR 
fields, press ESC. To proceed to the next field, press 
the dial. 

 Press the dial to confirm 
USR and PWD. 

System logs you into the Main menu of the module. 

 

 

 
Figure 13: Manual Login Screen 
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Logging Off 
There are three ways to log off. 
 Automatic logoff – Occurs when the module interface has been idle for the amount 

of time defined in the user account settings. The timer feature is configured when a 
user account is created at the field panel.  

 Manual logoff – Select Logoff on the screen – Prompts you to confirm logoff. 
 Press ESC on the Main menu screen – Prompts you to confirm logoff.  

 
NOTE: 
When you log off the module, the screen may go blank for approximately two 
seconds. 

Do the following to manually log off the PXM10S or PXM10T module. 

 
Figure 14: Logoff Menu 

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Logoff.  

 

 Press DIAL/OK to and 
select Logoff. 

Displays the Logoff submenu. 

Confirm Logoff 
Are you sure? 

Rotate DIAL to highlight 
Yes or No. 

 

 Press DIAL/OK to make 
selection. 

Confirms logoff and returns to splash screen. 
NOTE: If you press ESC, you are prompted with the 
same Confirm Logoff screen. 

 

 

 
Figure 15: Confirm Logoff Submenu 
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Viewing, Commanding, and Releasing Points 

Viewing Points 
All points displayed on the screen are listed alphabetically, by system name. 

 
NOTE: 
Only four lines (excluding the title) of points are listed at a time for the English and 
French language. 
Only three lines (excluding the title) of points are listed for the Chinese and Korean 
language. 

Do the following to view and scroll to the next series of points in the field panel. 

 
Figure 16: Points 

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Points. 

 

 Press DIAL/OK to select 
Points. 

Displays the Points menu. 

Points Press DIAL/OK to highlight 
desired point. 

 

 Press DIAL/OK to select 
point. 

 

 Rotate DIAL to highlight the 
last point (bottom of 
screen), and then rotate 
DIAL once more.  

Refreshes the screen and displays the previous 
screens last highlighted point, as well as the next 
series of points. 

 Repeat steps until you 
reach the end of the point 
list. 

The number of points you can enter is dependent on 
the number of points stored at the host’s field panel 
database, and sub network devices 
connected/configured to the host’s field panel you 
are connected to. 

 Press ESC. Returns you the Points menu. 

 Press INFO. Displays detailed point information of selected point. 
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Scrolling the List of Points 
The point name is displayed in the left column and values in the right column.  
The PXM10Tiny on proprietary firmware will display point status as well as value. 
BACnet firmware will display value only.  
For TECs, the prefix is the TEC name; and the exposed point in the Points menu is the 
DAY.NGT subpoint. To see a complete list of the device’s subpoints, highlight the 
DAY.NGT point, and then press DIAL/OK. 
 

  
 

 

TEC Subpoints Menu with List of Device Subpoints 

 
NOTE: 
Based on FLN speed and network traffic, there may be a delay in displaying a full 
point database. 

Commanding Points 
Do the following to change the point value and command the points in the field panel. 
These steps also apply to commanding TEC subpoints. 

 
Figure 17: Point Action Command Submenu 

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Points. 

 

 Press DIAL/OK to select 
Points. 

Displays the Points menu. 
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Menu/Submenu Step Description 

Points Press DIAL/OK to highlight 
desired point. 

Displays the Point Action Command submenu. 

Point Action Rotate DIAL to highlight 
Command. 

 

 Press DIAL/OK to select 
Command. 

Displays the point name in title. Lists the selected 
point’s current value, edit (highlighted) and priority 
fields. 

[selected point name] With Edit field highlighted, 
rotate DIAL to each 
numeric character and 
decimal, and press 
DIAL/OK after each 
numeric increment, 
including decimal 
character, until you enter 
the new value. 

Changes the specified point value. 

 Press DIAL/OK. Confirms the point value change and moves to the 
Priority field. 

 With Priority field 
highlighted, repeat steps to 
change priority of selected 
point. NOTE: This field is 
BACnet-specific. P2 
firmware always commands 
at a priority of OPER.  

Confirms the point priority change and returns you to 
the Points menu. 

 Press ESC. Returns you to the previous menu without changing 
the point value or priority. 

 

 

 
Figure 18: Command Point Value Submenu 

 
Figure 19: Edit Command Point Value Submenu 

Releasing Points 
Do the following to change a point priority and release a point.  
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Figure 20: Point Action Release Priority Submenu 

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Points. 

 

 Press DIAL/OK to select 
Points. 

Displays the Points menu. 

Points Rotate DIAL to highlight 
desired point. 

 

 Press DIAL/OK to select 
point. 

Displays the Point Action Release Priority submenu. 

BACnet Point Action Rotate DIAL to highlight 
Release Priority. 

 

 Press DIAL/OK to select 
Release Priority. 

NOTE: BACnet point priorities cannot be 
commanded lower than a priority value of 8. 

 Rotate DIAL to change the 
numeric value of the point 
priority. 

 

 Press DIAL/OK to edit point 
priority. 

 

 Rotate DIAL to change 
point priority value. 

 

 Press DIAL/OK to confirm 
change. 

Releases BACnet point priority. 

 Press ESC. Returns you to the previous menu without changing 
the point priority. 

P2 Point Action: Rotate DIAL to highlight 
Release Priority. 

 

 Press DIAL/OK to select 
Release Priority. 

 

 Rotate DIAL to select Yes 
or No. Press DIAL/OK.  

This releases the priority to NONE. 

 Press ESC. Returns you to the previous menu without changing 
the point priority. 
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Figure 21: Release Priority Value Submenu 

 

Configuring Point Monitor 

 
NOTE: 
This application and its sub-features are only available with the PXM10S module. 

The Point Monitor allows you to select the points you frequently need to monitor and 
allows quick access to view a point status. This concept is similar to a Favorites list. 
The maximum number of points listed and stored in Point Monitor is 10. You cannot 
add more points to the Point Monitor once you reach the maximum number. 
Reset/clear the Point Monitor of stored points and then add the desired set of 10 or 
fewer points you want to monitor. 

 
NOTE: 
Depending on user access rights, previously added points (by other users) to the 
Point Monitor may not be visible. In this situation you can’t see or add any points in 
Point Monitor. If this happens, you must first reset the Point Monitor to purge the old 
information. This affects all users. While Point Monitor information can’t be retrieved, 
the field panel database is not affected. 

Configuring Points for Point Monitor  
Do the following to configure the host field panel’s points for monitoring in Point 
Monitor after logging in. 

 
Figure 22: Point Monitor 

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Point Monitor. 

 

 Press DIAL/OK to select 
Point Monitor. 

Displays the Point Monitor menu. 
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Menu/Submenu Step Description 

Point Monitor Rotate DIAL to highlight 
Configure. 

Displays all available points at the field panel.  

 Press DIAL/OK to select 
Configure. 

 

Edit Pt Monitor Rotate DIAL to highlight 
desired point. 

Displays black background, allowing you to edit field. 

 Press DIAL/OK to select 
point. 

 

 Press DIAL/OK to select Y 
or N. 

Y=Yes; point is monitored. 
N=No; point is not monitored. (This is the default 
setting.) 

 Press DIAL/OK to select Y 
or N. 

 

 Press ESC. Returns you to the Monitor menu. 
 

 

 
Figure 23: Configure Submenu 

 
Figure 24: Edit Point Monitor Submenu 

Do the following to configure bundled points in Point Monitor. 
 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Point Monitor. 

 

 Press DIAL/OK to select 
Point Monitor. 

Displays the Point Monitor menu. 

Point Monitor Rotate DIAL/OK to highlight 
Configure. 

Displays all available points at the field panel. 

 Press DIAL/OK to select 
Configure. 

 

Edit Pt Monitor Rotate DIAL to select 
desired point. 

Displays all available points and subpoints at the 
field panel.  

Subpoints Rotate DIAL to select 
subpoint. 

Displays a list of subpoints associated with the 
selected point. 
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Menu/Submenu Step Description 

 Press DIAL/OK to select Y 
or N. 

Y=Yes; point is monitored. 
N=No; point is not monitored. (This is the default 
setting.) 

 Press ESC. Returns you to the Point Monitor menu. 
 

 

Resetting Point Monitor 
Do the following to reset points in Point Monitor. 

 
Figure 25: Reset Submenu 

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Point Monitor. 

 

 Press DIAL/OK to select 
Point Monitor. 

Displays the Point Monitor menu. 

Point Monitor Rotate DIAL to highlight 
Reset. 

 

 Press DIAL/OK to select 
Reset. 

Displays the Remove Monitor submen. 

Remove Monitor Rotate DIAL to highlight 
point. 

 

 Press DIAL/OK to make 
select point. 

 

Remove Monitor 
Are you sure? 

Rotate DIAL to highlight 
Yes or No. 

Confirms you want to remove a point(s) from being 
monitored. 

 Press DIAL/OK to make 
selection. 

 

 Press ESC. Returns you to the Monitor menu. 
 

 

 
Figure 26: Remove Monitor Submenu 

Displaying Monitored Points 
Automatic logoff occurs after a predetermined amount of inactivity, however: 
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 The Point Monitor continues to display points and refreshes the Display screen 
every four seconds. 

 You can scroll the Point Monitor but the function keys (INFO, ESC, Alarm) are 
disabled. 

 If you press any of the key functions, the login splash screen prompts you to login. 
Do the following to display monitored points. 

 
Figure 27: Display Submenu 

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Point Monitor. 

 

 Press DIAL/OK to select 
Point Monitor. 

Displays the Point Monitor menu. 

Point Monitor Rotate DIAL to highlight 
Display. 

 

 Press DIAL/OK to select 
Display. 

Displays the Display submenu. 

Display   Displays the monitored points; one point and its 
value per line. Up to 10 points can be added the 
Point Monitor list. 

 Press ESC. Returns you to the Monitor menu. 
 

 
 

Configuring Settings 

Brightness 
Do the following to modify the Brightness feature. 

 
Figure 28: Settings Menu 
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Figure 29: Adjust Brightness Submenu 

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Settings. 

 

 Press DIAL/OK to select. Displays the Settings menu. 

Settings Press DIAL/OK to highlight 
Brightness. 

 

 Press DIAL/OK to select 
Brightness. 

Displays the Brightness submenu. 

Brightness Rotate DIAL to highlight 
Adjust Brightness. 

 

 Press DIAL/OK to select 
Adjust Brightness. 

 

 Rotate DIAL to select a 
value. 

Valid brightness values are 0 through 100. 

 Press DIAL/OK to make 
selection. 

Applies the value and returns you to the previous 
menu. 

 Press ESC. Returns you to the Settings menu without applying 
the new value. 

 

 

 
Figure 30: Brightness Submenu 

Color 

 
NOTE: 
The Color feature is available only for the PXM10S module. 

Do the following to modify the Color feature. 
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Figure 31: Adjust Color Submenu 

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Settings. 

 

 Press DIAL/OK to select. Displays the Settings menu. 

Settings Press DIAL/OK to highlight 
and select Color. 

Displays the Color submenu. 

Color Rotate DIAL to highlights 
and select Adjust Color. 

 

 Rotate DIAL to toggle 
between Blue and White 
color. 

Displays the backlight color you choose. 

 Press DIAL/OK to select. Applies the value and returns you to the previous 
menu. 

 Press ESC. Returns you to the Settings menu without applying 
the new color. 

 

 

 
Figure 32: Color Submenu 

Timeout 
The PXM10S and PXM10T modules automatically turn off the backlight on the Display 
screen after a predetermined amount of inactivity. However, when you press any key, 
the backlight turns on again. If Point Monitor was active on the screen during this time, 
the point list is saved, even if you are logged off. 
Do the following to modify the Timeout feature: 

 
Figure 33: Adjust Timeout Submenu 

Quinnipiac University Catholic Center O&M Manual EMS Job #4666



2 Chapter 2—Hardware Features 
TX-I/O Product Range Overview 

58 
Siemens Industry, Inc.  125-3582
  April 18, 2013

 

Menu/Submenu Step Description 

Main  Rotate DIAL to highlight 
Settings. 

 

 Press DIAL/OK to select. Displays settings menu. 

Settings Press DIAL/OK to highlight 
and select Timeout. 

Displays the Timeout submenu. 

Timeout Rotate DIAL to highlight 
and select Adjust Timeout. 

 

 Rotate DIAL to select a 
value. 

Valid Timeout values are 0 through 240 seconds. 

 Press DIAL/OK to select. Applies the value and returns you to the previous 
menu. 

 Press ESC. Returns you to the Settings menu without applying 
the new value. 

 

 

 
Figure 34: Timeout Submenu 

 

TX-I/O Product Range Overview 
TX-I/O is a range of I/O modules, with associated power and communication modules, 
for use within the APOGEE System. The I/O modules communicate between the PXC 
Modular or the PXC-36 and the related devices in the building services plant. 
The TX-I/O product range includes the following: 
 Eight types of I/O modules, which act as signal converters.  
 TX-I/O Power Supply for the TX-I/O modules. 
 TX-I/O Bus Connection Module, which bridges communication and power from one 

DIN rail to another. 
 TX-I/O Island Bus Expansion (IBE) module, which increases the distance between 

the primary field panel and expansion field panels on the island bus. 
 P1 Bus Interface Module (BIM), which connects TX-I/O modules to the P1 FLN. 

The P1 BIM provides power for TX-I/O modules, but it does not contain 
applications or perform control; the control database for the TX-I/O points resides 
in a field panel. 

 

TX-I/O Module Overview 
TX-I/O Modules are modular expansion I/O consisting of an electronics module and a 
terminal base; they receive power from a TX-I/O Power Supply, Bus Connection 
Module, or P1 BIM. 

2.3

2.3.1
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 The electronics module performs A/D or D/A conversion, signal processing, point 
monitoring, and command output.  

 The terminal base provides for termination of field wiring and connection of the self-
forming TX-I/O island bus. 

All TX-I/O modules provide the following features: 
 DIN rail mounting. 
 High density point count (compared to physical dimensions). 
 Hardware addressed with address keys. 
The design of the TX-I/O Modules provides optimum diagnostics and results in a more 
efficient installation and maintenance workflow. 
 Field wiring may be terminated prior to installation of electronics. 
 Connected peripheral devices can be measured without affecting or being affected 

by the I/O module.  
 Hot-swappable electronic components allow powered electronics to be 

disconnected and replaced without removing terminal wiring or disturbing the self-
forming bus. 

 

TX-I/O Module Product Diagram 
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TX-I/O Module Symbols and Status LEDs 

 LED, Symbol, or Feature LED or Symbol Indication 

1 Address key and module status 
LED (green) 

- Module status as a whole (as opposed to the I/O points). 

ON Normal operation. 24 Vac (supply voltage) input present; 
fuse is intact. 

OFF Error. 
- No 24 Vac (supply voltage) input. 
- Fuse is blown. 

2.3.1.1
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TX-I/O Module Symbols and Status LEDs 

 LED, Symbol, or Feature LED or Symbol Indication 

Flashing or pulsing - Fault indication 
- No address key 
- Remote override 

2 I/O point numbers - - 

3 Terminal number - - 

4 Test terminal -  

5 Connection terminals -  

6  - System neutral. 

 
- Configurable point. 

 - Output (arrow pointing OUT from center of module). 

 - Input (arrow pointing IN toward center module). 

 - 24 Vdc output (field supply). 

 - 24 Vac output (field supply). 

7 Override status LEDs (yellow) ON Manual operation; a local override is active. 

OFF No voltage or manual operation off. 

Flashing or pulsing - Override action 
- Remote override 
- Output: Local override is off, operation is not possible. 
- Input: Operation is not possible. 

8 LCD signal panel - Only on a TX-I/O modules with –ML suffix. 

9 Local override switch - Only on a TX-I/O with –M or –ML suffix. 

10 I/O status LEDs (green) - Status of the inputs and outputs (peripheral devices). LEDs 
are labeled with the I/O point number. 

ON Binary value indication. 

OFF No voltage or binary value indication. 

Flashing or pulsing - Fault indication 
- Activity of field devices 
- Module unconfigured, no address key 
- Analog value indication 

 

 
 

TX-I/O Module LCD Symbol Chart 
The TX-I/O module LCD displays a symbol to indicate each point type and its current 
value. 
 

TX-I/O Module LCD Panel for Errors and Reminders 
(Displays in LCD Top Row) 

 
Value above range limit 

 
Value below range limit 

2.3.1.2
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TX-I/O Module LCD Panel for Errors and Reminders 
(Displays in LCD Top Row) 

 

Open circuit 

 

Short circuit 

 
Point type invalid for use with manual override 

 
No sensor (current) 

 

No output signal 

 
24 Vdc supply < 22 Vdc 

 Inactive point 

 
Invalid value 

 
No voltage 

 
Unconfigured point 

 

 

 

TX-I/O LCD Panel by Point Type. 

Point Type  
(Displays in LCD Bottom Row) 

Normal Operation  
(Displays in LCD Top Row) 

Analog Input, Current  
   

Low or high value 

Analog Input, 
Resistance       

Temperature 

Analog Input, Voltage  
   

Low or high value 

Analog Output, 
Current  

   

Low or high value 

Analog Output, 
Voltage  

   

Low or high value 

Digital Input, Counter 
 

     

Step indicator 

Digital Input, N/C 
Contact  

Inactive Active 

Digital Input, N/O 
Contact  

Inactive Active 
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Address Keys 
The P1 Bus Interface Module (BIM) (10-module) and I/O modules are addressed using 
a TX-I/O address key.  

TX
IO
00
62
R
1

Reset Key

 
Figure 35: TX-I/O Module Keys. 

The keys are available in sets of 24, up to a maximum value of 72 (2 sets of 12, 1-24, 
25-48, and 49-72).  
 The I/O module address is mechanically encoded in the address key. 

– Without an address key, the module is inactive. 
– With an address key inserted, the module has full functionality. 

 Based on the address, the PXC Modular, PXC-36, or P1 BIM configures the I/O 
module, indicates which field devices are connected to this module, and which 
function is required for the field devices. 

When replacing the plug-in I/O module, the address key must first be swiveled 
outward. This switches the load off but values remain saved in the PXC Modular, PXC-
36, or P1 BIM. The key remains plugged into the terminal base so that the PXC 
Modular, PXC-36, or P1 BIM can communicate the required function to the new I/O 
module. 

Reset Key 
The reset key sets the module back to the factory settings (default function on each of 
the I/O points): 
 The reset key is inserted in place of the address key and then swiveled out again. 
 The module indicates the reset by briefly lighting all its I/O status LEDs. 
 Note that a reset is only possible when the module is supplied with 24 Vdc. 

 

TX-I/O Power Supply and Bus Modules 
The TX-I/O Power Supply and Bus Modules provide power, communications, and 
expansion options for the TX-I/O Island Bus. 

Power and Communication Modules 
The TX-I/O Power Supply and Bus Connection Module provide the following functions 
for the island bus: 

2.3.1.3
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 Function 

Product TX-I/O Bus Communication 24 Vdc power 24 Vac power 

TX-I/O Power Supply 
(TXS1.12F4) 

Signal pass-thru Output 28.8 W 
(1.2A at 24 Vdc) 

 NEC Class 2 Output , 96 VA 
max., fused at 4A  

 Class 1 Power Limited Input, 
150 VA max. 

Bus Connection Module 
(TXS1.EF4) 

 Signal pass-thru 
 Allows for external 

connection of I/O 
signals. 

Pass-thru  NEC Class 2 Output, 96 VA 
max., fused at 4A 

 Class 1 Power Limited Input, 96 
VA max. 

 

 

The P1 Bus Interface Module (BIM) provides the following functions for the island bus: 
 

 Function 

Product TX-I/O Bus Communication 24 Vdc power 24 Vac power 

P1 Bus Interface Module 
(10-module) (TXB1.P1) 

Protocol translation 14.4 W (0.6A at 
24 Vdc)  

 NEC Class 2 Output, 96 VA 
max., fused at 4A 

 Class 1 Power Limited Input, 
125 VA max. 

P1 Bus Interface Module 
(4-module) (TXB1.P1-4) 

Protocol translation 14.4 W (0.6A at 
24 Vdc)  

 NEC Class 2 Output, 96 VA 
max., fused at 4A 

 Class 1 Power Limited Input, 
125 VA max. 

 

 

Island Bus Expansion Module 
The Island Bus Expansion (IBE) module provides the following functions for the island 
bus: 
 

Product TX-I/O Bus Communication Function 

Island Bus Expansion 
Module (TXA1.IBE) 

 Signal pass-thru of 
Communication Data 
(CD) 

 Allows for external 
connection of the I/O 
signals 

 RS-485 interface 

Increases the distance between the primary field panel 
and expansion field panels on the island bus 

 

 
 

TX-I/O Power Supply Overview 
The TX-I/O Power Supply bridges communication and power from one DIN rail to 
another and generates 28.8 W (1.2A at 24 Vdc) to power TX-I/O modules and 
peripheral devices. 
 An LED provides an indication of 24 Vdc on the TX-I/O bus. 
 Up to 4 TX-I/O Power Supplies can be operated in parallel, with a maximum of two 

per DIN rail. 
 It can be located within a row of TX-I/O modules or at the beginning of a new DIN 

rail. 
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The TX-I/O Power Supply performs the following functions: 
 Transfers 24 Vac at 4A to power TX-I/O modules and peripheral devices. 
 Provides an input point for 24 Vac to power additional peripheral devices. 

– Isolates the 24 Vac peripheral device supply in case of overload or short-circuit.  
– The replaceable AC fuse can be accessed from an installed module. 
– Indicates the AC fuse status with an LED for easy diagnostics. 

 Routes the bus signal between DIN rails (+24 Vdc Communication Supply (CS) 
and Communication Data (CD) signals). 

Supply Terminal Connections 
 24 Vac supply terminals are fused (replaceable) for Class 2 (24 Vac at 50/60 Hz) 

through the TX-I/O Power Supply. 
 24 Vdc supply terminals are connected in the I/O module, not in the terminal base. 

24 Vdc is supplied and overload protected in the TX-I/O Power Supply. 
 

Bus Connection Module Overview 
The Bus Connection Module bridges communication and power from one DIN rail to 
another. It provides the bus signal, module supply voltage, and field device supply 
voltage to TX-I/O Modules on an additional DIN rail. 
The Bus Connection Module performs the following functions: 
 Passes 24 Vac at 4A to power TX-I/O modules and peripheral devices. 
 Provides an input point for 24 Vac to power additional peripheral devices. 

– Isolates the 24 Vac peripheral device supply in case of overload or short-circuit.  
– The replaceable AC fuse can be accessed from an installed module. 
– Indicates the AC fuse status with an LED for easy diagnostics. 

 Routes the bus signal between DIN rails (+24 Vdc Communication Supply (CS) 
and Communication Data (CD) signals). 

Supply Terminal Connections 
 24 Vdc is supplied to terminals one and four (CS) and to both ends of the TX-I/O 

bus connector for distribution to connected TX-I/O modules and external devices. 
 24 Vac is passed through an internal fuse from terminals three and four (system 

neutral) to the male TX-I/O bus connector.  
 External devices draw power from the 24 Vdc, 24 Vac, and system neutral 

terminals on the TX-I/O modules. 
 24 Vdc supply terminals are connected in the I/O module, not in the terminal base. 

24 Vdc is current-limited in the Bus Connection Module. 
 

Island Bus Expansion Module Overview 
The TX-I/O Island Bus Expansion (IBE) module increases the distance between the 
primary field panel and expansion field panels on the island bus. Up to 4 expansion 
enclosures may be connected to the primary enclosure using IBEs, for a maximum of 
five IBEs on the island bus.  
 Each IBE supports two segments of up to 200 ft (61 m) each. 
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 All expansion field panels must be connected to the same building approved earth 
ground as the primary field panel. 

 Each IBE must be installed on the male bus connector of the TX-I/O Power Supply 
or a Bus Connection Module which is connected to a TX-I/O Power Supply. 

 An LED provides an indication of island bus communication. 
 A programming tool is not required. 
For information on expanding an island bus with the IBE, contact your local Siemens 
Industry representative.  

 

PX Series Enclosures and Service Boxes 
PX Series enclosures house both electronic and pneumatic components. The 
enclosures include a perforated backplane for mounting PXC Series field panels or 
other electronic or pneumatic components. 
General features of the enclosures includes: 
 Availability in three sizes to match installation needs: 18-, 19-, and 34-inch. 
 Sturdy construction, which accommodates secure conduit fittings and protects 

components against incidental contact and falling dirt.  
 UL Smoke Control listed for indoor use (19- and 34-inch enclosures only). 
 Multiple knockouts along the top and bottom. 
 Perforated backplane, which extends wall-to-wall for mounting of additional 

equipment. 
 Spacious interior for easy routing and termination of wiring. 
The 18-inch enclosure is a pull-box type utility cabinet for low cost installations. It is 
equipped with the following: 
 Factory-installed 16” × 12” perforated panel 
 DIN rail and wire tie bar kit 
The 19- or 34-inch PX series enclosures are equipped with the following: 
 Factory-installed backplane assembly, which includes wire tie down rails and DIN 

rails 
 Label pouch 
 Hinged door and key lock 
 Conduit knockouts and venting 

 

PX Series Service Box Features 
The PX Series Service Box Assemblies transform either 115 Vac or 230 Vac to 24 Vac 
sized for either 192 VA or 384 VA.  
 The 192 VA service boxes mount directly inside a 19- or 34-inch PX Series 

Enclosure.  
 The 384 VA service boxes provide additional power for larger systems and mount 

only in the 34-inch PX Series Enclosure.  
The service boxes provide protection against electrical transients and are Smoke 
Control and Energy Management listed when installed according to the Service Box 
Assemblies Installation Instructions (553-131).  
The service box assemblies consist of the following: 

2.4

2.4.1
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 Chassis for mounting inside enclosure. 
 ON/OFF circuit breaker for transformer. 
 Two Class 1 power limited 24 Vac outputs, which include one terminal for earth 

ground for use inside enclosure only. 
 One Class 2 output with circuit breaker to distribute up to 96 VA for use outside the 

enclosure. 
 Wire cover for field connections. 
 Duplex Service Outlet (115 Vac models only). 
 Optional sidewall kits PXA-SW192VA and PXA-SW384VA may be used for 

installation in third-party enclosures, such as motor control cabinets. 
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Figure 36: PX Series Service Box (115V), 34-inch enclosure. 
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Figure 37: PX Series Service Box (115V), 19-inch enclosure. 
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Figure 38: PX Series Service Box Connectors. 

 Each Service Box distributes the total 24 Vac power provided to the plug-in 
terminations on the left side.  
– Two Class 1 power-limited terminations distribute up to the total power to 

controllers and power supplies inside the same enclosure.  
– Earth ground is provided on the CTLR termination.  
– One Class 2 termination distributes up to 96 VA to auxiliary devices outside of 

the enclosure. 
 Each 115VAC Service Box has a duplex outlet on the front to power accessory 

devices such as modems and Portable Operator’s Terminals. 
 

Product Numbers 
 

2.4.2
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Product Number Description 

PXA-SB115V192VA  PX Series Service Box—115V, 24 Vac, 50/60 Hz, 192 VA  

PXA-SB115V384VA  PX Series Service Box—115V, 24 Vac, 50/60 Hz, 384 VA  

PXA-SB230V192VA  PX Series Service Box—230V, 24 Vac, 50/60 Hz, 192 VA  

PXA-SB230V384VA  PX Series Service Box—230V, 24 Vac, 50/60 Hz, 384 VA  

PXA-ENC18  18" Enclosure (Utility Cabinet) (UL Listed NEMA Type 1 Enclosure)  

PXA-ENC19  19” Enclosure (UL Listed NEMA Type 1 Enclosure)  

PXA-ENC34  34” Enclosure (UL Listed NEMA Type 1 Enclosure)  
 

 
 

PX Series Enclosure Specifications 

PX Series 18" Enclosure Specifications 
 

Dimensions (H × W × D) 

PXA-ENC18 18" × 14" × 6" 
(457.2 mm × 355.6 mm × 152.4 mm)

UL Listed NEMA Type 1 Enclosure, Pull-box style

Operating Environment 

Ambient operating environment +32°F to +122°F (0°C to +50°C), 95% rh (Non-condensing)

Mounting Surface Building wall or structural member (Do not mount on HVAC components or any 
other vibrating surface)

Agency Listings 

Agency Compliance UL 508A (acceptable for UL 916 applications)
FCC Compliance

 

 

PX Series 19" and 34" Enclosure Specifications 
 

Dimensions (H × W × D) 

PXA-ENC19 19" × 22" × 5.75"
(482.6 mm × 558.8 mm × 146.05 mm)

UL Listed NEMA Type 1 Enclosure, Hinged Door with lock

PXA-ENC34 34" × 22" × 5.75"
(863.6 mm × 558.8 mm × 146.05 mm)

UL Listed NEMA Type 1 Enclosure, Hinged Door with lock

Operating Environment 

Ambient operating environment +32°F to +122°F (0°C to +50°C), 95% rh (Non-condensing)

Mounting Surface Building wall or structural member (Do not mount on HVAC components or any 
other vibrating surface.)

Agency Listings 

UL  UL 864 UUKL Smoke Control Equipment
ULC-C100 UUKL7

UL 916 PAZX
UL 508A

Agency Compliance FCC Compliance
Australian EMC Framework - with metal enclosure, maximum opening size is 34"

European EMC Directive (CE) - with metal enclosure, maximum opening size is 34"

2.4.3
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European Low Voltage Directive (LVD)
 

 
 

PX Series Service Box Specifications 
 

Power Requirements for 115 Vac 
Service Boxes 

PXA-SB115V192VA
Input: 115 Vac +/- 15%, 50/60 Hz +/- 5%, 220 VA maximum, 2A CB

Output: 24 Vac +/- 20%, 50/60 Hz +/- 5%, 192 VA maximum
PXA-SB115V384VA

Input: 115 Vac +/- 15%, 50/60 Hz +/- 5%, 440 VA maximum, 4A CB 
Output: 24Vac +/- 20%, 50/60 Hz +/- 5%, 384 VA maximum

115 Vac models also have a duplex outlet, which is protected by Mains 20A or 15A 
CB for use internal to enclosure to power laptop and peripheral devices.

Power Requirements for 230 Vac 
Service Boxes 

PXA-SB230V192VA
Input: 230 Vac +/- 15%, 50/60 Hz +/- 5%, 220 VA maximum, 1A CB

Output: 24 Vac +/- 20%, 50/60 Hz +/- 5%, 192 VA maximum
PXA-SB230V384VA

Input: 230 Vac +/- 15%, 50/60 Hz +/- 5%, 440 VA maximum, 2A CB
Output: 24 Vac +/- 20%, 50/60 Hz +/- 5%, 384 VA maximum

Service Box Output Jacks One 3-terminal and one 2-terminal NEC Class 1 output jack
for use internal to enclosure to power system components.

One 2-terminal NEC Class 2 output jack with 4A CB 
for use external to enclosure to power actuators.

 

 
 

PX Series Enclosure Placement 

 

 
CAUTION 

Do not mount the enclosure on ductwork, HVAC components, or any other vibrating 
surface.  
● Mount the enclosure at least 12 feet (3.7 m) away from devices that can generate 

Radio Frequency Interference (RFI), such as Electro-pneumatic devices (EPs), 
relays, and walkie-talkies. 

● Mount the enclosure at least 5 feet (1.5 m) away from 100 kVa or larger motors 
and variable frequency drives (VFD).

 

 

 CAUTION 

If the enclosure is mounted under a wire trough or any other obstruction, provide a 
minimum vertical clearance of 2 inches (50.8 mm) to allow for installation and removal 
of the enclosure door. 

 

2.4.4

2.4.5
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DOOR CLEARANCE

DOOR CLEARANCE
Minimum of 28" (711 mm)
from wall to nearest object.
Otherwise, remove door.

FIELD PANEL TOP
6"

(153 mm)

NEAREST OBJECT
5.00" (127 mm)
FROM RIGHT
OF PANEL,
ANY DEPTH
FROM WALL

1" GRID
(25 mm)

22"
(559 mm)

Minimum 19" to
Perpendicular Wall

NEAREST OBJECT
5.00" (127 mm)

FROM LEFT OF PANEL
7.00" (178 mm)

OUT FROM WALL

CAUTION

ATTENTION

                    - Leave a minimum of 2" (50.8 mm) between top of enclosure and wiring
trough and at least 5" (127 mm) between individual cabinets.
                        - Laissez un minimum de 2" (50.8 mm) entre le haut de l’armoire et le
faisceau de cables et un minimum de 5" (127 mm) entre les armouires individuelles.

CAUTION

ATTENTION

                    - Leave a minimum of 2" (50.8 mm) between top ofenclosure and wiring
trough and at least 5" (127 mm) between individual cabinets.
                         - Laissez un minimum de 2" (50.8 mm) entre le haut de l’armoire et le
faisceau de cables et un minimum de 5" (127 mm) entre les armouires individuelles.

TX
IO

00
13

R
1

135 
40 
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PANEL
OR OTHER

OBJECT

ENCLOSURE
FIELD
EQUIP.

OR OTHER
OBJECT

FLOOR

22"
(559 mm)

6'
(1.8 mm)

*5"
[MIN]

(127 mm)

LIFT
TO

REMOVE
DOOR

CONDUIT OR WIRE TRAY

19" [MIN] TO WALL
2" (50.8 mm) SPACING

FOR STANDARD NIPPLE

28"
[MIN]

(711 mm)
DOOR CLEARANCE
OUT FROM WALL

TX
IO
00
14
R
3

*MINIMUM OF 12' (3.7m) FROM RADIO EQUIPMENT
AND 5' (1.5m) FROM 100 kVa OR LARGER MOTORS AND VFD.

*5"
[MIN]

(127 mm)
FOR 7" DEEP

OBSTRUCTION
(178 MM)

 
 Space between door panel and opening obstruction must be at least 11 inches 

(279.4 mm) to allow for door removal at 40 degrees, or 28 inches (711 mm) with a 
cabinet mounting at least 19 inches (483 mm) from the left side wall to allow door 
to completely open at 135 degrees. 

 5 inches (127 mm) minimum horizontal distance between the enclosure and any 
obstruction to the left and right. 

 7 inches (178 mm) minimum depth out from the wall on the left (hinged) side for 
door clearance. 
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Chapter 3—Applications 
Chapter 3 describes the program and applications provided with or available for the 
PXC Modular Series. The following topics are discussed in this chapter: 
 Operator Interface 

– Field Panel GO 
 Powers Process Control Language (PPCL) Point Database and Control Program 

– Control Programs 
– Point Database 

 Applications 
 Customized Applications 

 

Operator Interface 
An operator issues commands or requests to the PXC Modular using an operator 
terminal and the operator interface. The operator interface is the software that allows 
the operator to communicate interactively with the PXC Modular Series. The operator 
interface does the following: 
 Interprets and processes commands entered from operator terminals. 
 Formats and sends all output directed to the operator. 
 Provides levels of operator access that control an operator’s authority to perform 

certain functions.  
The operator interface is described in detail in the APOGEE P2 ALN Field Panel User's 
Manual (125-3019) or APOGEE BACnet ALN Field Panel User's Manual (125-3020). 
This manual is designed to help you become familiar with and use the operator 
interface. It describes the functions necessary for everyday operation of your system, 
plus the higher-level functions for commanding, displaying, editing, scheduling, 
networking, alarm management, and others. 

 

Field Panel GO 
The Field Panel GO license provides a Web-based user interface for your APOGEE® 
Building Automation System. It is an ideal solution for small or remote facilities with 
field panels on an Ethernet TCP/IP Automation Level Network (ALN).  
A Field Panel GO Web Server-enabled controller can accommodate an unlimited 
number of user accounts, with up to two concurrent operator sessions. And each user 
account can be defined with customized levels of access and privileges to the system. 
Field Panel GO encompasses the following operator applications: 
 Alarm Status and acknowledgement 
 Graphical Monitoring and Control 
 Point Commander 
 Schedule Overrides 
 Status Reporting 
 Historical Data Reporting 
 Setup and Customization 
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Contact your local Siemens Industry representative for more information on Field Panel 
GO. 

 

Field Panel Web Server 
The Web Server resides on a TCP/IP-based BACnet PXC Compact 36 and/or PXC 
Modular controller. This means that the same field panel can serve as an automation 
controller, with full building automation and I/O features, and a host for the Web Server 
application. This eliminates the high cost of a separate “Web appliance” or dedicated 
Web server, which competitive solutions require be added to a building automation 
network. 
The Web Server allows system-wide access through a single log-in. Web pages can 
be populated with data from any BACnet IP-enabled PXC controller and associated 
FLN devices. The Web Server will automatically connect and display data from BACnet 
PXC Modular or PXC Compact controllers that have the Web Services license 
enabled.  
Any client device running Microsoft Internet Explorer 6.0 (IE6) or later, or Firefox 3.6 or 
later can be used to access the Field Panel Web Server. A Web Server-enabled 
controller can accommodate an unlimited number of user accounts. Each user account 
can be defined with customized levels of privileges and access to the system. 
See the Field Panel Web Server User Guide (125-3584) for more detailed information.  
The Field Panel Web Server encompasses the following operator applications: 
 Graphical Monitoring and Control 
 Network Layout 
 System Status Bar 
 Alarm Status and Acknowledgement 
 Point Commanding 
 Scheduling 
 Graphical Trend Display 
 Reporting 
 Configuration and Customization 
 Remote Notification 

Graphics 
 Customized system graphics  
 Live animation of equipment 
 Real-time point values and status updates 

Network Layout 
 View network layout 
 Navigate to other Web-enabled panels 
 Search database for individual points 

System Status Bar 
 Visual indication of new alarms and unacknowledged alarms 
 Visual indication of out of service, faults, and failed devices 
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 Ability to view, filter, and acknowledge system alarms from a single page 

Point Commanding 
 Change point values 
 Place points “Out of Service” 
 Command BACnet MS/TP and P1 FLN points 

Scheduler 
 View schedules in a daily, weekly, or monthly view 
 Add and delete schedules 
 Create exceptions for existing schedules 

Reporting 
 Generate Point Log Report with multiple filters 

Graphical Trend Display 
 View one or more trends on a single display 
 View raw data values and export to CSV file 
 Print trend graph to network printers 
 Display points with current values 

Configuration and Customization 
 Custom Welcome Page 
 Translators user interface to any browser-supported language 
 Customize font sizes and display colors 

 

Powers Process Control Language (PPCL) Control 
Program and Point Database 
The control programs and point database are stored in RAM. This information can also 
be saved or loaded into the PXC Modular using APOGEE Datamate software or Insight 
software. 

 

Control Programs 
The control programs define all user-defined control logic, calculations, applications, 
and so on for the PXC Modular. PPCL is written in an English-based programming 
language called Powers Process Control Language (PPCL). It is a powerful 
programming language developed specifically for controlling Heating, Ventilating, and 
Air Conditioning (HVAC) equipment. Multiple PPCL programs can be run 
simultaneously to provide instructions for the PXC Modular to operate equipment, 
control system loads, and optimize the system operation.  
For a complete description of PPCL and how to use it, see the APOGEE Powers 
Process Control Language (PPCL) User's Manual (125-1896). This manual is available 
from your local Siemens Industry representative. 
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Point Database 
The PXC Modular Series has the basic capabilities required to control and monitor a 
facility. However, the operator (or the installer) must program specific instructions into 
the PXC Modular and create databases that are customized for your particular facility. 
The databases contain information, such as point names, addresses, schedules, and 
alarm information for the equipment being supervised by the PXC Modular. 
The PXC Modular uses information from the point database to define each point so 
that the firmware and the software know how to evaluate or command the point. 
Among the items kept in the point database are the following: 
 Location, or address of field inputs/outputs 
 Logical point names and descriptions of points 
 Point type 
 Alarm information 
 Current value of a point 
 Information to convert analog signals to engineering units (slope and intercept 

constants) 
The point database is described in detail in the APOGEE P2 ALN Field Panel User's 
Manual (125-3019) or APOGEE BACnet ALN Field Panel User's Manual or (125-
3020). 

 

Applications 
Applications are an important part of the energy management capabilities of your 
system. The applications that you can incorporate into the operation of your system 
include: 
 Adaptive Control 
 Alarm Management 
 Daylight Saving Time 
 Equipment Scheduling 
 Loop/Loop Tuning 
 Start/Stop Time Optimization (SSTO) 
 Time and Calendar (schedules, Daylight Saving Time) 
 Trend Data Collection 
 User Access and Privileges 

 

Adaptive Control 
Adaptive control is a closed loop control algorithm that auto-adjusts to compensate for 
mechanical system/load/seasonal changes. It is designed to eliminate the 
compromises of traditional Proportional, Integral, Derivative (PID) control. When 
compared to traditional PID control, adaptive control provides more efficient, robust, 
fast, and stable control. Adaptive control achieves superior performance in a dynamic, 
non-linear system in terms of response time and holding steady state, while minimizing 
error, oscillations, and actuator repositioning. 
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Alarm Management 
An alarm is a status that indicates whether a point value or state is above or below a 
defined value. Alarm management is the strategy used to define, route, acknowledge, 
and resolve those alarms.  
Points are defined as alarmable for the following reasons: 
 To prevent critical problems. Points that affect human safety or can cause a severe 

problem in building operation should be defined as alarmable. For example, an 
alarm that notifies you that the temperature of a heating coil is too low and action 
must be taken before it freezes.  

 To notify you when equipment is not functioning properly. Sometimes problems 
may occur and go unnoticed. Alarming is a useful tool to identify equipment that is 
not working properly and to prevent other devices from becoming damaged. 

 To announce scheduled maintenance. For example, an alarm can notify you when 
it is time to change air filters. 

 

Daylight Saving Time 
The Daylight Saving Time (DST) functionality adjusts the system time to match the 
daylight saving time change-over. If your area uses daylight saving time, this feature 
offers a convenient method to automatically adjust the system clock. 

 

Equipment Scheduling 
Equipment Scheduling is designed to provide 365-day, time-based control of a space 
in a facility. The basic design of this application begins with a definition of the space, 
called a zone. The state of the zone dictates how the field panel controls the points 
associated to that space. The state of the zone is known as the mode (in this 
document it is referred to as the current mode value of the zone). 

 

Loop/Loop Tuning 
The loop application is the PPCL Proportional, Integral, Derivative (PID) control loop 
algorithm. The loop tuning application evaluates and calculates gains and sample 
times for existing LOOP statements in PPCL. This feature calculates appropriate 
Proportional, Integral and Derivative (PID) gains and sample time for a selected control 
loop, based on specific building and control information defined in the LOOP 
statement. When complete, you decide how to apply the newly calculated variables. 

 

Start-Stop Time Optimization (SSTO) 
Start/Stop Time Optimization (SSTO) is an optional, self-adjusting routine that affects 
the start and stop times of various occupancy modes. SSTO can help conserve energy 
by starting a heating or cooling process, prior to occupancy, as late as possible. SSTO 
can also stop heating or cooling a zone as early as possible, prior to vacancy. 
For example, a meeting in August occurs at 1:00 P.M. and lasts until 4:00 P.M. Based 
on the information provided in SSTO parameters, the equipment scheduling application 
calculates the latest possible time cooling can start and still reach the cooling setpoint. 
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Also, calculations are made to determine the earliest time cooling can stop without 
affecting comfort limits. 

 

Time and Calendar 
Calendar dates (in the form of day shifts and replacement days) are entries used to 
supplement the Equipment Scheduling application.  
Time functions compensate for Daylight Savings Time (DST) and provide time-based 
control for building equipment. 

 

Trend Data Collection 
Trending is a function that records point data over time. Trend data is either collected 
when the current point value changes by a specified amount (the trend COV limit), or 
point values are recorded after the system waits a specific amount of time and then the 
process is repeated.  
Trend data can be uploaded from the field panel to the Insight workstation for storage 
and reporting, and the data can be converted to several spreadsheet formats for 
further analysis and reporting. 

 

User Access and Privileges 
A user issues commands or requests to the PXC Modular Series using an operator 
terminal and the operator interface program that resides in the PXC Modular Series. 
The operations that a particular user can perform depend on the access level assigned 
to each field panel function in their user account.  
User accounts are used to manage access and security for field panels on a specified 
Automation Level Network (ALN). By creating individual accounts, a system 
administrator can control each user’s access to objects and functions residing in field 
panels on a specified ALN.  
Specifically, a system administrator can perform the following tasks: 
 Define the users that can access an ALN 
 Assign access to access groups 
 Assign privileges to field panel functions residing on an ALN 

 

Controlling User Access to Field Panel Functions 
The following four access levels can be assigned to any field panel function for any 
user.  
 No Access – Users cannot see the function. 
 Read Only – Users can only view the value or status of objects. 
 Command – Users can command or display the value or status of objects. 
 Edit – Users can add, delete, command, modify, and view objects. 
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Example 
If a user has a Command access level for the Point Editing function, then only the 
functionality required to command a point is available to them. They do not see or have 
access to the prompts required to add, modify, or delete a point definition. 
For more information on user accounts and privileges, see the APOGEE P2 ALN Field 
Panel User's Manual (125-3019) or APOGEE BACnet ALN Field Panel User's Manual 
(125-3020). 

 

Customized Applications 
Some PXC Modular Series applications are created in the Powers Process Control 
Language (PPCL). These applications use PPCL statements and additional hardware 
to perform customized operations or functions in your system. Examples of 
applications created in PPCL include: 
 Duty Cycling 
 Enthalpy and Dry Bulb Economizer Control 
 Peak Demand Limiting (PDL) 
Information on how to customize these applications for your facility is included in the 
APOGEE Powers Process Control Language (PPCL) User's Manual (125-1896) and 
the APOGEE P2 ALN Field Panel User's Manual (125-3019) or APOGEE BACnet ALN 
Field Panel User's Manual (125-3020). These manuals are available from your 
Siemens Industry representative. 

 

SNMP 
The Simple Network Management Protocol (SNMP) Agent is a firmware feature that 
has been added to BACnet Firmware Revision 3.2.3 and later. The SNMP Agent 
allows points in the field panel to communicate with an SNMP manager over Ethernet.  
SNMP is an application layer protocol that facilitates the exchange of management 
information between network devices. It is part of the Transmission Control 
Protocol/Internet Protocol (TCP/IP) suite. SNMP enables network administrators to 
manage network performance, find and solve network problems, and plan for network 
growth.  
Three versions of SNMP exist: SNMP version 1 (SNMPv1), SNMP version 2 
(SNMPv2), and SNMP version 3 (SNMPv3). All three versions have a number of 
features in common, but SNMPv2 offers enhancements such as additional protocol 
operations. SNMPv3 offers additional enhancements to Internet security and 
communities. 

 
SNMP users UDP ports 161 and 162, which must be opened within the firewall 
settings. 

 

 
The panel may coldstart after the SNMP license is loaded.

For more information, see the SNMP Agent Quick Start Guide (140-0891). 
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Chapter 4—Troubleshooting 

 
NOTE: 
The following information is for qualified service personnel only. 

Chapter 4 describes corrective measures you can take if you encounter a problem with 
a PXC Modular Series controller. If you encounter a symptom or a problem not 
covered in this manual, contact your Siemens Industry representative. The following 
topics are discussed in this chapter: 
 Service Information 

– Electrostatic Discharge Requirements 
– Error Status Messages 
– Ordering Replacement Parts 
– Replacing the Batteries 
– Reinstalling the Mounting Tabs 

 Troubleshooting the PXC Modular and TX-I/O Island Bus 
 

Service Information 
This section describes corrective measures you can take if you encounter a problem 
with a PXC Modular Series controller.  
If you encounter a symptom or a problem not covered in this manual, contact your 
Siemens Industry representative. 

 
NOTE: 
When removing power to a controller to perform maintenance or service, make sure 
that the person in charge of the facility is aware of this and that appropriate steps are 
taken to keep the building in control. 

 

 
NOTE: 
When troubleshooting, record the problem and what actions were performed 
immediately before the problem occurred. Being able to describe the problem in detail 
is important should you need assistance from your local Siemens Industry 
representative. 

To view the status of the PXC Modular and to call up reports for troubleshooting, you 
can use an operator's terminal and the operator interface or an Insight workstation. For 
more information, see the following documentation: 
 APOGEE P2 ALN Field Panel User's Manual (125-3019) or APOGEE BACnet ALN 

Field Panel User's Manual (125-3020). 
 Insight Revision 3.x Documentation. To view this documentation, see the Insight 

Online Documentation window, which you can access from the Insight Main Menu 
or the Insight program group. 

3

3.1
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It is good practice to back up the PXC Modular database routinely and whenever 
changes are made to the database or new equipment is added. 
While performing the troubleshooting procedures outlined in this manual, you may wish 
to refer to the APOGEE Wiring Guidelines for Field Panels and Equipment Controllers 
(125-3002). 

 

Electrostatic Discharge 
An electrostatic discharge (ESD) wrist strap is generally not required when installing or 
servicing a PXC Modular. However, if the field panel is installed in a very dry 
environment where a high static discharge is likely, an ESD wrist strap is 
recommended. 

 

Error Status Messages 
For error status message descriptions, see the APOGEE P2 ALN Field Panel User's 
Manual (125-3019) or APOGEE BACnet ALN Field Panel User's Manual (125-3020). 

 

Ordering Replacement Parts 
If a PXC Modular Series is not operating correctly, it should be replaced. 

 

Replacing the Batteries 

 

 
CAUTION 

AC power must be ON during battery replacement. Otherwise, data loss will occur.
 

 
NOTE: 
The battery is taped in the tray to secure it during shipping. The tape does not need to 
be replaced. 

1. Pull the release tab on the curved side of the battery compartment cover. 

2. Remove the battery compartment cover.  

3. Remove the failed battery, and place a fresh battery in the tray with the positive (+) 
and negative (-) ends properly aligned. 

- For the AA battery, make sure the positive (+) and negative (-) ends are 
properly aligned. 

- For the coin cell battery, make sure the positive (+) side is facing up. 

4. Replace the battery compartment cover. 

3.1.1

3.1.2

3.1.3

3.1.4
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NOTE: 
The LOW BATT LED remains ON if an alkaline battery is used in Compact models 
with extended temperature range operation. 
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Figure 39: Replacing the AA Battery. 

 

Reinstalling the Mounting Tabs 
Do the following to reinstall a DIN mounting tab: 

1. Place the wire spring clip into the pocket in the channel for the mounting tab. 

2. Make sure the mounting tab is face down. 

3. Working from the center (inside) of the base, slide the mounting tab into the 
channel. (See the following figure.) 

 
NOTE: 
The end with the screw hole slides into the channel first. 

 

3.1.5
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Figure 40: Reinstalling a DIN Mounting Tab. 

 

Troubleshooting Modular Field Panels 
Find the symptom below that best describes the problem and perform the corrective 
action that follows.  
If the problem persists or other symptoms are present, contact your Siemens Industry 
representative. 

 

 
CAUTION 

Before performing any RS-485 Expansion Module troubleshooting procedures, 
complete a successful check-out of the PXC Modular. 

 

BATT LOW LED 

The BATT LOW LED is on or the battery low warning is displayed at the 
operator's terminal. 

 

 
CAUTION 

If you do not have a current backup, save the database before continuing.  

1. Check that the mylar insert was removed from the AA (LR6) battery holder. 

2. Check for polarity (+ to +) and (- to -). 

3. Check that the battery is properly seated in the battery holder. 

4. Replace the battery.  

3.2

3.2.1
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RUN LED 

The RUN LED is on solid. 
 The RUN LED is steadily lit during normal operation to indicate that 24 Vac power 

is ON and the application firmware has booted. 

The RUN LED is off. 
1. Verify that power is connected.  

2. Check the service box and transformer ON switches. 

3. If power is ON, verify that the application firmware has booted. 

4. Measure voltage on 24V~ and  (Terminals 1 and 2). 

The RS-485 Expansion Module RUN LED is off. 
1. Check that the Expansion Module is properly seated on the DIN rail. 

2. Verify the connection between the RS-485 Expansion Module and the PXC 
Modular. 

 

TX and RX LEDs 
 

Communication 

Points cannot be read or commanded from the operator's terminal. 
1. Verify that failed points have been properly addressed. 

2. Verify the status of the points at the operator's terminal. Verify that points are not 
under Operator priority. 

No communication over the FLN trunk. 
1. Verify the FLN address and communication speed. 

2. Verify the FLN trunk is connected to the correct FLN port. 
 

Display 

 
NOTE: 
In USE FW REV TABLE ALN mode, RS-485 parameters are displayed and may be 
entered as a selection. However, when in RS-485 ALN mode, USE FW REV TABLE 
ALN parameters are not an available selection. 

3.2.2

3.2.3

3.2.4

3.2.5
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PXC Modular defaults to Ethernet ALN but continues to display 
parameters for RS-485 P2 ALN. 
1. Generate the Field Panel Configuration report by entering the following at the HMI: 

S, H, F, D (System, Hardware, Fieldpanels, Display).  

2. Verify the field panel settings on the Field Panel Configuration report (such as the 
ALN baud rate for P2 ALN or an IP address for Ethernet TCP/IP ALN).  

3. Verify the current ALN type on the Field Panel Configuration report.  

 
NOTE: 
Changing the ALN type coldstarts the field panel. 

4. If needed, change the ALN type by entering the following at the HMI: S, H, F, C, E, 
M (System, Hardware, Fieldpanels, Config, nEttype, Modify). (S, H, F, C, S, T for 
Firmware Revision 2.8.3 and earlier.)  

 

Errors 

PXC Modular program and database are not down-line loading properly. 
 Verify that the Insight software is at least Revision 3.8.1 (P2) or 3.9.1 (BACnet). 

 

Troubleshooting the TX-I/O Island Bus 
The 24 Vac LED on the TX-I/O Power Supply or the P1 Bus Interface 
Module (BIM) is OFF. 
1. Check for 24 Vac input. 

2. Replace the fuse (4A, 5 × 20 mm, 250V, medium-acting, ceramic fuse). 

All points on the TX-I/O island bus are failed. 
 Verify all three signals, System Neutral ( ), Communication Data (CD), and 

Communication Supply (CS) are connected throughout the entire TX-I/O island 
bus. 

The I/O module status LED (under the address key) is flashing or the I/O 
point status LED is flashing on an open point. All points are operating 
normally. 

3.2.6
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CAUTION 

The TX-I/O™ island bus must extend from the male bus connector of the TX-I/O 
Power Supply or Bus Connection Module. 
•  The TX-I/O Power Supply and Bus Connection Module only supply 24 Vac to I/O 
modules on the male bus connector. 
•  I/O modules on the female bus connector of the TX-I/O Power Supply or Bus 
Connection Module do not receive power and have a fault condition. 

A point is failed or the point type displayed does not correspond to the 
point type defined in the database. 
1. Using the job drawing or TX-I/O Island Bus layout sheet, verify that the address 

keys are in the correct module. 

2. Reset the module to factory settings. 

- Verify that the module is supplied with 24 Vdc. 
- Remove keys that are in the wrong module. 
- Insert and then remove the reset key.  
- Cycle power to the module. 
- Insert the correct address key.  

A current point on a Super Universal Module is failed. 
 Verify that the sensor supply wire is connected to the DC terminal (3, 11, 20, or 

28). 
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Glossary 
The glossary contains terms and acronyms that are used in this manual.  

1 
100Base-TX: Fast Ethernet network implementation. 100Base-TX stands for 10Mbps 
baseband twisted-pair cable. The “X” stands for 100Base-X, the IEEE identifier for the 
media system used by 100Base-TX. 
10Base-T: Ethernet network implementation. 10Base-T stands for 10Mbps baseband 
twisted-pair cable. 

A 
Adaptive Control: Closed loop control algorithm that auto-adjusts to compensate for 
mechanical system/load/seasonal changes. 
AEM/AEM100/AEM200: Devices that allow APOGEE field panel networks to 
communicate with the Insight workstation across an Ethernet network. The APOGEE 
Ethernet Microserver (AEM) operates on a 10Base-Tconnection, but can also be 
routed across low speed networks (for example, across Frame Relay). The AEM100 
supports auto-sensing 10Base-T and 100Base-TX Ethernet communication. The 
AEM200 adds a second serial port, allowing MMI access without disconnecting from 
the Insight network. 
alarm priority: Ranking of a point alarm. 
Automation Level Network (ALN) Devices: Extends Protocol 2 networks, leased line 
Modem, TI-2, Fiber Optic TIs, and TIE. 
analog input-electric: Analog input point that receives either a current, voltage, or 
resistance input signal. 
analog output-pneumatic: Analog output point that outputs a pneumatic signal. 
AO-V point: Physical analog output point that generates a voltage signal. 
Automation Level Network (ALN): The level in the communication hierarchy that 
consists of automation stations, automation devices, Application-Specific Controllers 
(ASCs), etc. 

B 
BACnet: A data communication protocol for Building Automation and Control Networks, 
ANSI/ASHRAE Standard 135-2004. BACnet allows devices from multiple 
manufacturers to work together on a network. 
BACnet Broadcast Message Device (BBMD): BBMDs pass BACnet Broadcast 
Messages to other BBMDs on the network, allowing these messages to reach BACnet 
devices on the other side of a subnet router. 
BACnet Encoded Name: A numeric representation of an object name that exceeds the 
APOGEE standard of 30 alphanumeric characters or less per name. 
BACnet/IP: BACnet over IP protocol. 
BBMD: See BACnet Broadcast Message Device. 
broadcast: Destination IP address that represents all interfaces on all hosts. Usually, 
this is restricted to all hosts on the local subnet. 
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C 
command priority: Ranking of a point command. 
current value: Last commanded or sensed value of a logical point. 

D 
Device ID: Uniquely identifies a device object on the BACnet Inter network. 
Device Instance Number: A number assigned to a BACnet device (for example, a 
BACnet field panel) that uniquely identifies it on the BACnet/IP network. 
Device port: A USB Device port supports a generic serial interface for an HMI or Tool 
connection. 
Device Specific Name: A textual representation of a BACnet object name that meets 
the APOGEE naming standard of 30 alphanumeric characters or less. 
digitized value: Integer value used by the field panel to determine the logical value, 
state, and condition of logical points. 
Domain Name Server (DNS): Common method of assigning computer names in UNIX-
based networks. A DNS server maintains a list of host names and IP addresses, 
allowing computers that query them to find remote computers by specifying host 
names rather than IP addresses. DNS is a distributed database; therefore, DNS 
servers can be configured to use a sequence of name servers, based on the domain in 
the name being looked for. 
Dynamic Host Configuration Protocol (DHCP): Protocol used for automatic TCP/IP 
configuration of nodes across a network. DHCP dynamically assigns addresses to 
nodes and allows for central administration of addresses. 
dynamic point information: Information stored in the point database that may change 
during system operation and is not part of the data entered when defining points. 

E 
enclosure: Metal case that houses the field panel components. 
English units: The foot-pound-second system of units for weights and measurements. 
enhanced alarming: Application that allows floating alarms and alarm segregation. 
Ethernet ready: Any device that communicates over Ethernet cabling. For example, 
both Ethernet ALN and BACnet/IP field panels are Ethernet ready, even though they 
use different communication protocols. 

F 
Field Level Network (FLN): A data communications link that passes information 
between an FLN device and an Automation Level Network (ALN) device. Terminal 
Equipment Controllers (TEC) are examples of FLN devices. 

H 
HAND-OFF-AUTO (HOA) switches: Manually operated control switches located on the 
face of HOA-equipped controllers that enable digital output points to be manually 
placed into HAND (ON), OFF, or AUTO control. Analog outputs can be placed into 
AUTO or multiple manual control positions. 
Host port: A USB Host port provides support for USB modems and line printers. 
Human-Machine Interface (HMI) port: Interfaces of various hardware and/or software 
units allowing the operator to transfer information to a technical system and/or receive 
information from the same. 
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I 
Instance ID: The identifying number for objects (for example, points) within a BACnet 
device. Instance IDs can be assigned manually or automatically within the range set for 
the host device. 
Internet Protocol (IP): A connection-less protocol that allows a packet to travel across 
multiple networks on its way to its destination. IP is the network layer of TCP/IP suite. 
Intrinsic Alarming: BACnet alarming that incorporates alarm destinations (via 
Notification Classes) within a single alarm message.  

M 
multicast: Destination IP address that represents one or more interfaces. IP datagrams 
sent to a multicast address will be sent to all hosts participating in this multicast group. 

N 
notification class: Notification Class supports enable/disable based on the day of week 
and time of day and the alarm priority for all points associated with it. 

P 
Plain Old Telephone Service (POTS): Acronym for the standard telephone service that 
is used in most homes. Communication speed is generally restricted to 52K bps. 
point condition: State of a point such as normal, alarm, alarm-by-command, failed, 
operator disabled, or proofing. 

R 
Read Only Memory (ROM): Non-volatile, permanent, but field-programmable memory 
that stores the operating system of the field panel. ROM stays intact even in the event 
of a power surge, a power loss, or failure of the battery backup. 
Remote Automation Level Network (ALN): Automation Level Network (ALN) hosted by 
a remote field panel. The ALN is only seen at the remote site and at a centrally located 
Insight workstation. 
remote field panel: Field panel not directly connected to the Insight ALN. Remote field 
panels connect over the telephone lines using a dial-up modem, or over an Ethernet 
network using an AEM/AEM100/AEM200. 

S 
service box: Component that receives the line power and converts it to 24 Vac for the 
field panel. 

T 
telnet: Program that runs on top of TCP/IP, it is the Internet standard protocol for 
remote login. 
text-based terminal: Operator terminal that displays and accepts text only. 
To-Fault: A BACnet event indicating that the BACnet object (point) has transitioned to 
the Fault state from some other state for the recipient or device. A BACnet object 
mayor may not require acknowledgement of this event by a user. 
To-Normal: A BACnet event indicating that the BACnet object (point) has transitioned 
to the Normal state from some other state for the recipient or device. A BACnet object 
mayor may not require acknowledgement of this event by a user. 
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To-OffNormal: A BACnet event indicating that the BACnet object (point) has 
transitioned to the OffNormal state from some other state for the recipient or device. 
OffNormal states in BACnet are: OffNormal, high-limit, low-limit, and life-safety-alarm. 
A BACnet object may or may not require acknowledgement of this event by a user. 
tombstone: Remnant or memento of a deleted record that is retained for a finite 
amount of time in a node’s replication database. Tombstones are used to keep track of 
locally deleted records that must be deleted from replication partners during future 
global data replication sessions. 
totalized value: Sum of information (in hours or minutes) about logical points such as 
run time, total volume, and degree days. 
Transmission Control Protocol/Internet Protocol (TCP/IP): Protocol suite developed by 
the U.S. Department of Defense to link dissimilar computers across different kinds of 
networks. TCP/IP is the transport protocol employed by the Internet and is commonly 
used on Ethernet networks. 

U 
unbundle: Describes the action of entering a point that resides in an equipment 
controller's database into the field panel's database so that it can be monitored and 
controlled from the field panel. 
Unicast: Destination IP address that represents a single interface to a single system. IP 
datagrams sent to a unicast address are sent to a single interface on a single IP host. 
User Datagram Protocol (UDP): TCP/IP protocol that provides simple datagram 
services. UDP is a connection-less mode protocol that is layered on top of IP. UDP 
does not guarantee delivery and is not used for applications that require 
acknowledgements or re-transmission. 

V 
Virtual AEM: Without additional hardware, the Virtual AEM connects an RS-485 
APOGEE Automation Level Network or individual field panels to a P2 Ethernet 
network. (Additional license required.) 
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Index 
Numerics 
10B/100B Ethernet port, 32 

A 
Adaptive Control, 75 
alarm management, 76 
APOGEE automation networking 

Ethernet TCP/IP ALN, 20 
Field Level Network (FLN), 25 
P2 Ethernet and BACnet/IP ALN over an IP 

network, 23 
remote ALN, 23 
RS-485 P2 ALN, 19 
Virtual AEM, 23 

APOGEE automation networking:Automation Level 
Network (ALN), 18 

APOGEE Ethernet Microserver (AEM), 14 
applications 

Adaptive Control, 75 
alarm management, 76 
calendar dates, 77 
customized applications, 78 
Daylight Saving Time (DST), 76 
Equipment Scheduling, 76 
loop/loop tuning, 76 
Start-Stop Time Optimization (SSTO), 76 
time functions, 77 
trend data collection, 77 
user access and privileges, 77 

Automation Level Network (ALN), 18 
10B/100B Ethernet port, 32 
BACnet MS/TP ALN, 24 
BACnet/IP, 23 
HMI and Tool ports, 31 
simultaneous ALN access, 18 

Auto-Restore of database, 29 

B 
backup batteries 

replacing, 80 
BACnet 

product features order of implementation, 13 
BACnet MS/TP ALN 

number of field panels supported, 24 
BACnet protocol, 13 
BACnet/IP ALN 

number of field panels supported, 23 
bus connection module, 62 

C 
calendar dates, 77 
communication ports 

10B/100B Ethernet, 32 
HMI and Tool, 31 

compatibility 
BACnet product features order of implementation, 

13 
BACnet protocol, 13 
sharing APOGEE P2 values with BACnet devices, 

13 
TCP/IP protocol, 14 

customized applications, 78 

D 
Database Backup to Flash, 29 
Daylight Saving Time (DST), 76 
DHCP server, 14, 14 
DNS node name format, 15 
Domain Name Server, 14 

E 
electrostatic discharge (ESD), 80 
Equipment Scheduling, 76 
Ethernet TCP/IP ALN 

number of field panels supported, 20 
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F 
Field Level Network (FLN), 25 
Flash Read-Only Memory (Flash ROM), 28 

H 
Human-Machine Interface (HMI)/Tool port, 31 

I 
IP addresses, 14 

assignment, 14 
island bus expansion (IBE) module, 62 

L 
loop/loop tuning, 76 

M 
Management Level Network (MLN), 18 
memory 

compressed ROM, 29 
Flash Read-Only Memory (ROM), 28 
Random Access Memory (RAM), 30 

O 
operator interface, 72 

P 
P1 bus interface module (BIM), 62 
power supply module, 62 
Powers Process Control Language (PPCL), 74 

R 
Random Access Memory (RAM), 30 
remote ALN 

number of field panels supported, 23 
RS-485 P2 ALN 

number of field panels supported, 19 

S 
service information, 79 

electrostatic discharge (ESD), 80 
reinstalling the mounting tabs, 81 
replacing the batteries, 80 

Start-Stop Time Optimization (SSTO), 76 

T 
TCP/IP protocol 

address assignment, 14 
compatibility, 14 
default TCP/IP port number, 14 
default UDP port number, 14 
device registration, 14 
DNS node name format, 15 
network bandwidth, 15 
network security, 15 
required IP addresses, 14 
Virtual AEM, 14 

time functions, 77 
trend data collection, 77 
troubleshooting 

24 Vac LED, 84 
BATT LOW LED, 82 
I/O module status LED, 84 
RUN LED, 83, 83, 83 

TX-I/O Product Range 
power and bus modules, 62 
TX-I/O island bus, 34 

TX-I/O product range, 58 

U 
UDP port number, 14 
USB Device port, 32 
user access and privileges, 77 
user accounts, 77 

V 
Virtual AEM, 23 

default TCP/IP port number, 14 
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Analysis DateMDLParameter Sample Result Units

Report of Analysis

Name:

Sample Date:

Receipt Date:

Report Date:

Sample Site:

Eastern Mechanical Services, Inc.

3 Starr St.

Danbury, CT 06810

9/6/2017 8:40 AM

9/6/2017 9:30 AM

9/7/2017

Quinnipiac University Catholic Center

Sample ID#:

Sample Type:

Sample Source:

Sampler:

203980

Drinking Water

Kitchen   

TJB 

Limits Method

Biological

absent noneColiform Bacteria  0 0SM9223B 9/6/2017

absent nonee Coli Bacteria  0 0SM9223B 9/6/2017

Inorganic Compounds

0.08 mg/LChlorine, residual  4 0.05SM4500CLG 9/6/2017

Page 1 of 1

Based on the bacteriological examination, according to the Federal Safe Drinking Water Act 

(SDWA), this water was safe for drinking purposes at the time the sample was collected.

Comments: ND = Not Detected

* = Above Specified Limit

Report Approved by: CT Lic PH-0787 NY Lic 11706

Analytical results relate to the samples as received at the laboratory.  Report shall not be reproduced except in 

its entirety without written approval from the laboratory.

Lab Director
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September 19, 2017 

WARRANTY 

We hereby warrant that the HVAC work 

Which we have performed at the Quinnipiac University Catholic Center 

Has been done in strict accordance with International Mechanical Code, 2012 Edition. The work installed will fulfill the 

requirements of those codes.  We agree to repair or replace or cause to be repaired or replaced any or all of work which may 

prove to be defective in workmanship or materials, together with any adjacent work which requires repair or replacement because 

of our defective work, within a period of __1___ year from August 23, 2017 to August 22, 2018, ordinary wear and tear and 

unusual abuse or neglect excepted. 

If we fail to commence to comply with the above paragraph within ten (10) days after receipt of written notice from Owner to do 

so or fail to pursue such as compliance with diligence, we, jointly, and severally, do hereby authorize the Owner to proceed to 

have the defects repaired and made good at our sole expense, and we will honor and pay the costs and charges for it together 

with interest at the maximum rate permitted by law upon demand.  If we fail to fulfill the preceding obligations, and if the Owner 

brings an action to enforce this warranty, we agree to pay the Owner’s reasonable attorney’s fees incurred in connection 

therewith. 

Signed: 

Date  
9/19/2017

Quinnipiac University Catholic Center O&M Manual EMS Job #4666
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September 19, 2017 

WARRANTY 

We hereby warrant that the Plumbing work 

Which we have performed at the Quinnipiac University Catholic Center 

Has been done in strict accordance with International Plumbing Code 2012 Edition.  The work installed will fulfill the requirements 

of those codes.  We agree to repair or replace or cause to be repaired or replaced any or all of work which may prove to be 

defective in workmanship or materials, together with any adjacent work which requires repair or replacement because of our 

defective work, within a period of __1___ year from August 23, 2017 to August 22, 2018, ordinary wear and tear and unusual 

abuse or neglect excepted. 

If we fail to commence to comply with the above paragraph within ten (10) days after receipt of written notice from Owner to do 

so or fail to pursue such as compliance with diligence, we, jointly, and severally, do hereby authorize the Owner to proceed to 

have the defects repaired and made good at our sole expense, and we will honor and pay the costs and charges for it together 

with interest at the maximum rate permitted by law upon demand.  If we fail to fulfill the preceding obligations, and if the Owner 

brings an action to enforce this warranty, we agree to pay the Owner’s reasonable attorney’s fees incurred in connection 

therewith. 

Signed: 

Date  
9/19/2017
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Quinnipiac University Catholic Center 2017

 VALVE TAG DESCRIPTION LOCATION

HTG 1 Boiler inlet Boiler Room
HTG 2 Boiler outlet Boiler Room
HTG 3 Return Storage Tank Boiler Room
HTG 4 Supply Storage Tank Boiler Room
HTG 5 System Return Boiler Room
HTG 6 System Supply Boiler Room
HTG 7 Supply Air Handlers Attic
HTG 8 Supply Fin Tubes and Heating Panels Boiler Room
HTG 9 Return for Pastors Office Attic, Above Office

HTG 10 Supply for  Pastors Office Attic, Above Conf. Room
HTG 11 Return for Conference and Storage Room Attic, Above Conf. Room
HTG 12 Supply Conference and Storage Room Attic, Above Storage Room
HTG 13 Supply Common Area Attic, Above Common Area
HTG 14 Return Commom Area Attic, Above Common Area
HTG 15 Supply Common Area Attic, Above Common Area

HTG 16 Return Commom Area Attic, Above Stage

HTG 17 Return Stage Attic, Above Stage

HTG 18 Supply Stage Attic, Above Common Area

HTG 19 Return Commom Area Attic, Above Common Area

HTG 20 Supply Common Area Attic, Above Common Area

HTG 21 Supply Ceiling Panel Kitchen Attic, Above Kitchen

HTG 22 Return Ceiling Panel Kitchen Attic, Above Kitchen

HTG 23 Supply Ceiling Panel Ladies Room Attic, Above Ladies Room

HTG 24 Return Ceiling Panel Ladies Room Attic, Above Ladies Room

HTG 25 Supply Ceiling Panel Men's Room Attic, Above Mens Room

HTG 26 Return Ceiling Panel Men's Room Attic, Above Mens Room

HTG 27 Supply Vestibule Attic, Above Vestibule

HTG 28 Return Vestibule Attic, Above Vestibule

HTG 29 Supply Lounge Attic, Above Lounge

HTG 30 Return Lounge Attic, Above Lounge

EASTERN MECHANICAL SERVICES, INC. JOB 4545
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Quinnipiac University Catholic Center 2017

 VALVE TAG DESCRIPTION LOCATION

PLB 1 Water Main Boiler Room
PLB 2 Cold Water To Bathrooms and Kitchen Boiler Room
PLB 3 Cold Water Make Up to Storage Tank Boiler Room
PLB 4 Cold Water to Mixing Valve Boiler Room
PLB 5 Hot Water Mop Sink Boiler Room
PLB 6 Cold Water Mop Sink Boiler Room
PLB 7 Hot Water Main Boiler Room
PLB 8 Cold Water Boiler Feed Make Up Water Boiler Room

EASTERN MECHANICAL SERVICES, INC. JOB 4545
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	PROJECT NAME: Quinnipiac University Catholic Center
	INITIAL STARTUP DATE: 9/18/17
	PROJECT LOCATION: 385 New Rd, Hamden, CT
	EQUIPMENT TAG  NAME: Gas Fired Boiler
	MANUFACTURER: Lochinvar
	MODEL NUMBER: SIT303
	SERIAL NUMBER: 
	SERVICE DATEMEASUREMENTS: 9/18/17
	SERVICE DATEMEASUREMENTS_2: 
	SERVICE DATEMEASUREMENTS_3: 
	SERVICE DATEMEASUREMENTS_4: 
	SERVICE DATEMEASUREMENTS_5: 
	SERVICE DATEMEASUREMENTS_6: 
	SERVICE DATEMEASUREMENTS_7: 
	SERVICE DATEMEASUREMENTS_8: 
	BYMEASUREMENTS: Bob Unger
	BYMEASUREMENTS_2: 
	BYMEASUREMENTS_3: 
	BYMEASUREMENTS_4: 
	BYMEASUREMENTS_5: 
	BYMEASUREMENTS_6: 
	BYMEASUREMENTS_7: 
	BYMEASUREMENTS_8: 
	BYSTATIC PRESSURE WC: 5.79
	BYSTATIC PRESSURE WC_2: 
	BYSTATIC PRESSURE WC_3: 
	BYSTATIC PRESSURE WC_4: 
	BYSTATIC PRESSURE WC_5: 
	BYSTATIC PRESSURE WC_6: 
	BYSTATIC PRESSURE WC_7: 
	BYSTATIC PRESSURE WC_8: 
	NATURAL GAS  WC: 4.65
	PROPANE GAS WC: N/A
	AT LOWER END OF RATED INPUT RANGE VOL: 9.5
	AT LOWER END OF RATED INPUT RANGE VOL1: 
	AT LOWER END OF RATED INPUT RANGE VOL2: 
	AT LOWER END OF RATED INPUT RANGE VOL3: 
	AT LOWER END OF RATED INPUT RANGE VOL4: 
	AT LOWER END OF RATED INPUT RANGE VOL5: 
	AT LOWER END OF RATED INPUT RANGE VOL6: 
	AT LOWER END OF RATED INPUT RANGE VOL7: 
	AT UPPER END OF RATED INPUT RANGE VOL: 8.5
	AT UPPER END OF RATED INPUT RANGE VOL3: 
	AT UPPER END OF RATED INPUT RANGE VOL1: 
	AT UPPER END OF RATED INPUT RANGE VOL2: 
	AT UPPER END OF RATED INPUT RANGE VOL4: 
	AT UPPER END OF RATED INPUT RANGE VOL5: 
	AT UPPER END OF RATED INPUT RANGE VOL6: 
	AT UPPER END OF RATED INPUT RANGE VOL7: 
	AT LOWER END OF RATED INPUT RANGE VOL_2: 3.9
	AT UPPER END OF RATED INPUT RANGE VOL_2: 5.9
	AT LOWER END OF RATED INPUT RANGE PPM: 60
	AT UPPER END OF RATED INPUT RANGE PPM: 75
	IONIZATION CURRENT A: 4.49


