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Baltimore Aircoil Company

Series V & Low Profile Series V 
Cooling Towers 
Closed Circuit Cooling Towers
Evaporative Condensers

Baltimore Aircoil Company Series V equipment has been designed to give long, trouble-free service when
properly installed, operated and maintained.  To obtain optimum performance and maximum service life, it
is important that a program of regular inspection and maintenance be carried out.  This manual is 
published as a guide to establishing such a program.

Included in the bulletin are the recommended  services for start-up, operation and shutdown and the 
approximate frequency for each.  Note that the recommendations on frequency of service are  minimums.
Where  operating conditions are severe, the services should be performed more often.  For each
required service, follow the procedures outlined under the “Maintenance Procedures” section of this manual.
The VT1, VT0, VTL, VF1, VFL, VC1, VC2 and VCL models are illustrated in a cutaway form on pages N50 thru
N53 with the major points of inspection and service identified.  A copy of the unit certified drawing should also
be available for reference.  If you need additional information about operation or maintenance, contact your
local BAC Representative whose name and telephone number are on the label at the connection end of the
unit. The model and serial number of the unit are also located in this area.
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Construction Details
Series V
Model VT1 and VT0 Cooling Towers
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Construction Details
Series V
Model VF1 Closed Circuit Cooling Towers
Model VC1 Evaporative Condensers
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Construction Details
Series V
Model VC2 Evaporative Condensers
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Construction Details
Low Profile Series V
Model VTL Cooling Towers

Model VFL Closed Circuit Cooling Towers
Model VCL Evaporative Condensers
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injury and to prevent damage to the equipment, its
associated system, and the premises.

WARNING: PVC eliminators on this product are not
designed to support the weight of a person or to be
used as a storage or work surface for any equipment
or tools.  Use of these PVC eliminators as walking,
working or storage surfaces may result in injury to
personnel or damage to equipment.  Units with PVC
eliminators should not be covered with a plastic
tarpaulin.

Access: Depending upon site conditions, it also may be
necessary to install bottom air inlet screens, ladders, safety
cages, stairways, access platforms, hand rails and toe
boards for the safety and convenience of authorized 
service and maintenance personnel.
At no time should this equipment be operated without
all fan screens, access panels, and access doors in
place.
Caution:  The recirculating water system may contain
chemicals or biological contaminants, including Legionella,
which could be harmful if inhaled or ingested.  Accordingly,
personnel who may be exposed directly to the discharge
airstream and the associated drift, mists generated during
operation of the water distribution system and/or fans, or
mists produced by high pressure water jets or compressed
air, should these be used to clean portions of components
of the recirculating water system, should wear respiratory
protection equipment approved for such use by OSHA
and/or local occupational safety and health authorities.

Operation and Maintenance Schedule

Type of Service Start-Up Monthly
Every Six 
Months Shutdown Annually

Inspect General Condition of Unit X X
Clean Debris from Unit X X X
Clean and Flush Basin X X X
Clean Basin Strainer X X X
Check and Adjust Basin Water Level X X
Inspect Heat Transfer Section X X
Inspect Spray Nozzles X X X
Check and Adjust Fan Belt Tension X X
Check and Adjust Bleed Rate X X
Check Operation of Make-up Valve X X
Check Unit for Unusual Noise or Vibration X X
Check Fan Bearing Locking Collars X X
Check Motor Voltage and Current X X
Lubricate Fan Shaft Bearings X X X
Lubricate Fan Motor Bearings X
Lubricate Motor Base Adjusting Screw X X X
Check Fan for Rotation Without Obstruction X
Check Fan and Pump Motor for Proper Rotation X
Drain Basin and Piping X
Inspect Protective Finish X

Table 1: Recommended Maintenance Services for Series V and Low Profile Series V Equipment.

WARNING: Before performing any maintenance or inspection, make certain that all power has been disconnected
and locked in the off position.

WARRANTIES- Please refer to the Limitation of Warranties applicable to and in effect at the time of sale/purchase of these products.

FREEZE PROTECTION - These products must be protected by mechanical and operational methods against damage
and/or reduced effectiveness due to possible freeze-up. Please refer to the Cold Weather Operation Guidelines (page
N61) or contact your local BAC Representative for recommended protection alternatives. 

SAFETY: The operation, maintenance, and repair of
this equipment must be undertaken only by qualified
personnel. All qualified personnel should be thoroughly
familiar with the equipment, the associated system and
controls, and the procedures set forth in this manual.
Proper care, procedures, and tools must be used in 
handling, lifting, installing, operating, maintaining and
repairing this equipment to prevent personal injury and/or
property damage.
WARNING:  When the fan speed of the cooling tower
is changed from the factory set speed, including
changes achieved by the use of a variable fan speed
control device, steps must be taken to avoid 
operating at or near the fan’s “critical speed” which
could result in fan failure and possible injury or 
damage.  Consult with your local BAC Representative
on any such applications.
Lockout Warning: For the protection of authorized  
service and maintenance personnel, each fan and pump
motor associated with this equipment must be installed
with a lockable disconnect switch located within sight of
the cooling tower.  No service work should be performed
on or near the fans, motors, and drives or inside the unit
without first ensuring the fan and pump motors have been
disconnected and locked out.
Electrical Hazard: All electrical, mechanical, and
rotating machinery constitute a potential hazard, 
particularly for those not familiar with its design, 
construction, and operation. Accordingly, adequate
safeguards (including the use of protective 
enclosures where necessary) should be taken with
this equipment both to safeguard the public from
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Initial and Seasonal Start-Up:
Prior to initial start-up or after a shut down period, the
unit should be thoroughly inspected and cleaned:

1.  Clean all debris from the inlet air screens, fans,
eliminators, heat transfer sections, and the cold
water basin.

2.  Drain the cold water basin (with basin strainers 
in place) and flush to remove accumulated dirt.

3.  Remove, clean, and replace basin strainers.
4.  Turn the fan(s) by hand to ensure rotation 

without obstruction.
5.  Check the locking collar on each fan bearing 

assembly and tighten as required.
6.  Check and, if necessary, adjust the fan belt

tension.
7.  Prior to seasonal start-up, lubricate the fan 

shaft.  The motor marked “cooling tower duty” 
has permanently lubricated and sealed bearings 
designed for the life of the motor and cannot be
greased.

8.  Check float operated make-up valve to be sure it
is operating freely.

9.  Fill the cold water basin with fresh water to the 
over-flow level.
a. The initial biocide treatment should be 

applied at initial start-up or before restart-up, 
where the basin was completely drained.  
(see Water Treatment section)

b. Following a shutdown period, where the 
basin was not completely drained: It is 
recommended that an initial shock 
treatment of appropriate biocides be 
administered at restart-up to eliminate 
accumulated biological contaminants.

10.  Set the float on the make-up valve to shut off
the valve when the float is approximately 1/2” 
below the overflow level.

11.  On Closed Circuit Cooling Towers and 
Evaporative Condensers, start the pump and 
check for the proper rotation as indicated by the
arrow on the pump cover. On installations where
the unit pump was not furnished by the factory,
a globe valve should be installed in the pump 
discharge line and the pump flow rate adjusted 
to the correct water flow and pressure (2 psig at
spray header connection). Pressure greater 
than 10.0 psig may cause damage to the 
distribution system.

12.  Inspect the spray nozzles and heat transfer 
section.

13.  Start the fan and check for the proper rotation
as indicated by the arrow on the fan housing.

14.  Check the voltage and current of all three legs 
of the fan and pump motors.  The current 
should not exceeded the service factor of the 
nameplate rating. After prolonged shutdowns, 
the motor insulation should be checked with a 
megger insulation tester prior to restarting the
motor.  To prevent motor overload, do not 
operate the fan motor without design water flow 
over unit.

15.  Check the bleed system to be sure it is fully 
functional and the bleed rate has been properly
adjusted prior to putting the unit into 
operation (see “Water Treatment”).

After 24 Hours:
After 24 hours of operating under load, the following servic-
es should be performed:

1. Check the unit for any unusual noise or vibration.
2. Check the operating water level in the cold water 

basin. Adjust the make-up float valve if necessary.
3. Readjust the fan belt tension.
4. Inspect the spray nozzles and heat transfer section.

Operation:
During operation, the unit should be inspected, cleaned, and
lubricated on a regular basis.  The required services and
recommended frequency for each are summarized in Table
1 on page N54 of this manual.

Seasonal Shut-Down:
The following services should be performed whenever the
unit is to be shut-down for more than three days:

1.  Drain the cold water basin and all piping that will 
be exposed to freezing temperatures.

2.  Clean and flush the cold water basin with the
basin strainers in place.  Leave the cold water 
basin drain open so rain and melting snow will 
drain from the unit.

3.  Clean the basin strainers and reinstall.
4.  Lubricate the fan shaft and motor bearings, 

motor base, and motor adjusting screw.
5.  Close the shut-off valve in the make-up water line    

(by others) and drain all exposed make-up water 
piping.

6.  Inspect the protective finish on the unit.  Clean and
refinish as required (see page N60).

7.  For VF1 and VFL closed circuit cooling towers, 
follow the coil freeze protection guidelines 
explained on page N61.

Operation and Maintenance Procedures
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Make-Up Valve
A float operated mechanical water make-up assembly is 
furnished as standard equipment on all Series V and Low
Profile Series V equipment unless the unit has been ordered
with the optional electric water level control package or for
remote sump application.  It is located inside the unit cold
water basin within easy reach from the access door at the
connection end of each unit.

The standard make-up assembly (See Figure 1) consists of a
bronze make-up valve connected to a float arm assembly and
actuated by a large diameter polystyrene filled plastic float.
The float is mounted on an all-thread rod which is held in
place by wing nuts.  The operating water level in the cold
water basin can be  adjusted by repositioning the float and all-
thread rod using the wing nuts provided.
The make-up assembly should be inspected monthly and
adjusted as necessary.  The valve itself should be
inspected annually for leakage and the valve seat
replaced if necessary. The make-up water supply 
pressure should be maintained between 15 and 50 psig
for proper operation of the valve.  To set the initial basin
water level, adjust the wing nuts so that the make-up valve is 
completely closed when the water level in the cold water
basin is 1/2” below the overflow connection. Under design
thermal load and with average city water pressure (15 to 50
psig) at the valve, this setting should produce the operating
water levels stated in Table 2.  Note that if the thermal load is
less than the design load at the time of unit start-up, the pro-
cedure may produce operating levels greater than that shown.
It may be necessary to re-adjust the float in order to
attain the recommended operating level.  The unit basin
should be closely monitored and water level adjusted as 
necessary during the first 24 hours of operation.

Table 2: Operating Water Level

Figure 1: Water Make-Up Valve Assembly

Model Number
Operating Height 
(measured from 
basin bottom)

VTL, VFL, VCL 5 1/2”

VF1-009 thru VF1-036, VC1-10 thru 135 13 1/2”

VF1-048, VC1-150 thru 205 16 1/2”

VF1-072, VC1-N208 thru N230 17”

VT0-12 to VT0-116 12 7/8”
VT0-132 to VT0-176 15 1/2”

All VT1-N, VF1-096, VF1-144N, VF1-192, VF1-288N,
VC1-N243 thru N470, VC1-C216 thru C469

17”

All VT1, VF1-144, VF1-216, VF1-288, VF1-432,
VC1-386 thru 1608

14”

VC2-N138-N191 8 7/8”
VC2-N206-N235 9 5/8”
VC2-N261-N446 6”
VC2-319-1914 12 1/8”
VC2-N870 thru VC2-N1204 14”

Maintenance Procedures
Cold Water Basin
The cold water basin should be inspected regularly.  Any
trash or debris which may have accumulated in the basin
or on the strainers should be removed.  Each month, the
entire cold water basin should be drained, cleaned and
flushed with fresh water to remove the silt and sediment
which normally collects in the basin during operation.  If
not removed periodically, this sediment can become
corrosive and cause deterioration of the protective
finish. When flushing the basin, the strainers should be
left in place to prevent the sediment from re-entering the
system.  After the basin has been flushed, the strainers
should be removed, cleaned, and replaced before refilling
the basin with fresh water.

CAUTION: Do not use acid to clean the strainers

The operating water level in the cold water basin will vary
somewhat with system thermal load (evaporation rate),
the bleed rate employed and the make-up water supply
pressure.  Because the typical winter load is less than the
summer load, the winter evaporation rate is frequently
less than the summer evaporation rate. With this reduced
evaporation rate in the winter, the water level in the cold
water basin will increase unless the float is re-adjusted.
The operating water level should be checked monthly
and the float re-adjusted as necessary to maintain the
recommended operating level.
The water level in the basin of equipment designed for
remote sump operation is a function of the circulating
water flow rate, water outlet connection size, quantity and
location, and outlet piping size and configuration. The
remote sump unit is supplied without a water make-up
assembly and the basin operating level during remote
sump operation is not adjustable.

WARNING: Openings and/or submerged obstructions
may exist in the bottom of the cold water basin.  Use
caution when walking inside the equipment.
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As an option, an electric water level control package is
available in lieu of the above described mechanical
make-up assembly.  The package consists of a
probe-type liquid level control assembly and a slow
closing solenoid valve.  Stainless steel electrodes,
factory set at predetermined lengths, extend from a
NEMA 4 electrode holder into the cold water basin.
These electrodes should be periodically wiped
clean to prevent accumulations of scale, corrosion,
sludge or biological growth from interfering with
the electrical circuit.  With the electrical water level
control package, the water level is maintained at the
recommended operating level regardless of the system
thermal load. Therefore, it is not necessary, nor is it 
recommended that the operating level be adjusted.
During initial and seasonal start-up, the probe type level
control assembly should be bypassed to fill the cold
water basin to approximately 1/2” below the overflow
connection. Unit operation at the recommended water
level will ensure that the unit basin contains sufficient
water volume to prevent air entrainment in the 
circulating pump during system start-up and to provide
sufficient excess basin capacity to accept the total
system pull-down volume. The cooling tower 
“total-system pull-down volume” is the quantity of water
suspended in the tower during pump operation plus that
contained in the water distribution system, external 
piping, and any heat exchangers which could drain to
the tower cold water basin when the circulating pump is
shut down.

Fan Shaft Bearings
The fan shafts on VT0, VT1, VTL, VF1, VFL, VC1, and
VCL units are supported at each end by ball bearings
(see Figure 2), each equipped with a lubrication fitting
and locking collar.  Models VT0-65 to 116, VF1-027,
VF1-036, and VC1-72 thru 135 also have a sleeve
bearing (see Figure 3) located midway on the shaft.  
The fan shafts on VC2 units are supported by ball
bearings (see Figure 2A) in the middle of the shaft with
fans at each end.  Each bearing is equipped with a
lubrication fitting and locking collar.  Lubrication lines
are extended to the outside of the unit as standard.

Ball Bearings
Under normal operating conditions, the bearings should
be greased every 2,000 operating hours or at least
every six months.  The bearings should also be
greased at seasonal start-up and shutdown.  Only
lubricate the bearings with one of the following
water resistant inhibited greases which are good for
ambient temperatures ranging from -65ºF (-53.9ºC)
to 250ºF (121.1ºC):

Only lubricate the bearings with a hand grease gun.  Do
not use high pressure grease guns sine they may
rupture the bearing seals. When lubricating, purge the old
grease from the bearing by gradually adding grease until a
bead of new grease appears at the seal.

Sleeve Bearings
Prior to start-up and during the first week of operation, the
bearing oil cup (see Figure 3) must be refilled with an 
industrial-type mineral oil (see Table 3) to saturate the felt
wick in the bearing reservoir.  After the initial start-up, fill the
bearing oil cup every 1,000 operating hours or at least every
six months.  When ambient temperatures below 0˚F are
expected, a light oil must be used.  With such light oils, the
bearing oil cup should be checked and refilled several times
during the first several hours of operation until the bearings
reach operating temperature.

Figure 2: Ball bearing

Figure 2A: Ball bearing

Maintenance Procedures (continued)
Amoco - Rycon Premium #3 Chevron - SRI
Texaco - Regal AFB 2 Mobil - SHC 32
Shell - Alvania 3 Shell - Dolium "R"
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Caution: Do not use oils containing detergents for 
bearing lubrication.  Detergent oils will remove the
graphite in the bearing sleeve and cause bearing 
failure.  Also, do not disturb bearing alignment by 
tightening the bearing cap adjustment on a new unit
as it is torque-adjusted at the factory.

Fan Motor Bearings
All Cooling Tower Duty Totally Enclosed Fan-Cooled
(TEFC) fan motor bearings are permanently lubricated
and sealed for life.

Locking Collars
Each eccentric locking collar should be checked
every six months to ensure that the inner bearing
race is secured to the fan shaft. The locking collar can
be set using the following procedure (see Figure 4):

1. Loosen the set screw.
2. Using a drift pin or center punch, tap the collar (in 

the hole provided) tangentially in the direction of
rotation while holding the shaft.

3. Retighten the set screw.

Adjustable Motor Base
The motor base slides and adjusting screw (see Figure 5)
should be coated twice a year using a good quality 
corrosion inhibiting grease such as one of those 
recommended for lubricating the fan shaft bearings 
(see page N57).

Adjustable Motor Base
The motor base hangers, hinges, and adjusting screw (see
Figure 5A and 5B) should be coated twice a year using a
good quality corrosion inhibiting grease such as one of
those recommended for lubricating the fan shaft bearings
(see page N57).

TEMP AMBIENT BAC P/N TEXACO EXXON

70˚F to 100˚F
30˚F to 70˚F
5˚F to 30˚F
-25˚F to 5˚F

#582628PI

#582627PI

Regal R & O 320
Regal R & O 150
Regal R & O   32
Capella          32

Teresstic 220
Teresstic 100
Teresstic   32

Figure 3: Sleeve bearing

Table 3: Sleeve Bearing Lubricants

Figure 4: Locking collar assembly

Figure 5: Adjustable motor base
VT0, VT1, VTL, VF1, VFL, VC1, VCL

Figure 5A: Adjustable motor base
VC2-N138-N446
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Fan Belt Adjustment
Some of the smaller axial fan models use individual 
V-belts, but most of the models use multi-groove, 
banded belts.  Belt tension should be checked and
adjusted (as needed) every month.  To properly
adjust the belt tension, position the fan motor so that
moderate pressure on the belt midway between the
sheaves will produce 1/2” deflection in centrifugal fan
units and the deflection shown in Table 4 below for axial
fan units.  The position of the fan motor can easily be
changed by adjusting the rod which extends from the
frame to the motor base.

1. Loosen the locking nut (See figure 5, 5A, 5B)
2. Rotate the adjusting nut

a. To loosen belt tension, turn clockwise (on models 
VTL, VFL and VCL turn counterclockwise)

b. To tighten belt tension, turn counterclockwise (on 
models VTL, VFL and VCL turn clockwise).

3. Tighten the locking nut -  failure to do so may result 
in the motor base vibrating free, which will loosen
the belt tension.

Note: There should be no “chirp” or “squeal” when the
fan motor is started.

Table 4: Fan Belt Deflection for VC2 Models

Fan Drives
The drive alignment should be checked annually to
ensure maximum belt life. This can be done by placing a
straight edge across both sheaves as shown in Figure 6.
When the drive is properly aligned, the straightedge will 
contact all four points as indicated.  If re-alignment is 
necessary, loosen the motor sheave and align it with the fan
sheave.  Allow  approximately 1/4” for draw-up as the motor
sheave is pulled tight on the bushing, then retighten the
bushing screw:

Figure 6: Checking Sheave Alignment

Motor Replacement
On rare occasions, the fan motor will have to be replaced.
On the VC2 models, make sure the drain holes are pointing
in the downward direction.  This may require that the end
bell be reversed on some motors.

Spray Nozzles and Heat 
Transfer Section
The spray nozzles and heat transfer section should be
inspected and cleaned each month. The inspection 
procedure is as follows:
1. Shut off the fan, but leave the pump running.
2. Remove the eliminators.
3. Check to see if the nozzles are producing the spray

pattern shown in figure 7 for coil products only.
4. Clean any nozzles which are clogged.  If necessary,

the nozzle and rubber grommet may be removed for 
cleaning.

5. Inspect the coil or fill surface.  Any corrosion,
damage, or obstructions must be corrected.

6. Some VF1, VFL, VC1, VC2, and VCL units are 
provided with an extended surface finned coil.  
During the winter season, when the ambient
temperature is well below design, units with this coil 
can operate with the spray pump off.   The coil is 
designed for seasonal dry operation followed by 
seasonal wet operation, and not for frequent 
cycling of the spray pump. Frequent spray pump 
cycling may lead to excessive scale buildup. 

Caution: Do not use steam or high pressure water to
clean cooling tower fill or materials other than steel. 

Figure 5B: Adjustable Motor Base
VC2-319-1914

Model Number Deflection (inches)

VC2-N138-N191 9/16”

VC2-N206-N235 11/16”

VC2-N261-N301 11/16”

VC2-N356-N446 13/16”

VC2-319-1914 13/16”
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Corrosion Protection
Series V units feature corrosion-resistant materials.  The fill
and eliminators of the VT1, VT0 and VTL are made of
polyvinyl chloride (PVC) which requires no protection against
rot, decay, rust, or biological attack. The standard coil of the
VF1, VFL, VC1, VC2, and VCL is constructed of all prime
surface steel, hot-dip galvanized after fabrication. The 
balance of the construction in all units is either heavy-gauge
galvanized steel, the optional BALTIBOND® Corrosion
Protection System, or Series 300 stainless steel.

Galvanized Steel Construction
The standard Series V and Low Profile Series V units are
constructed of hot-dip galvanized steel. These units should
be inspected annually.  Inspect the inside of the unit for
blemishes or corrosion on the galvanized steel.  Affected
areas should be thoroughly wire brushed and recoated with
a cold galvanizing compound such as Zinc-Rich Compound
(ZRC).

BALTIBOND® Corrosion 
Protection System
The Series V and Low Profile Series V units can be   
constructed of hot-dip galvanized steel, protected with the
BALTIBOND® Corrosion Protection System as an option.
Scratches and scrapes on parts which do not require
extraordinary corrosion protection can be touched up with a
repair kit (BAC Part No. 16-133P).  In the unlikely event that
the damage is more extensive than simple scratches or
dents, contact your local BAC Representative.

Cold Weather Operation
Series V and Low Profile Series V equipment can be
operated in subfreezing ambient conditions provided
proper measures are taken:

1. Protection against basin water freezing when the 
unit is idle.

2. Capacity control to prevent ice formation in heat 
transfer sections during operation.

3, Protection against coil freezing (VF1 and VFL
Closed Circuit Cooling Towers and cooling circuits in
VC1,VC2, and VCL Evaporative Condensers).

Cold weather applications should be reviewed with your
local BAC Representative to ensure that the unit
selection, location, control, and accessories are
adequate for reliable operation. The following
paragraphs are general guidelines, which should be
followed to minimize the possibility of freeze-up.

Protection Against Basin 
Water Freezing
When the unit is shutdown and exposed to 
subfreezing ambient temperatures, the basin water
may freeze.  A remote sump located in a heated indoor
area is an ideal method of protection, since the water in
the unit and connecting piping will drain by gravity 
whenever the  circulating pump has stopped.
Alternatively, basin heaters, electrical immersion
heaters, steam coil, or hot water coil can be used to
maintain the basin water at a minimum temperature of
40˚F (4.4ºC). In addition, to protect the cold water
basin, all exposed water piping, including pump
piping below the overflow level and makeup water
lines, should be traced with electrical heater tape
and insulated.

Capacity Control
It is necessary to prevent the recirculating water
from approaching freezing conditions when the unit
is operating under load.  Capacity control on 
centrifugal fan units may be achieved through fan
cycling, capacity control dampers, the ENERGY-
MISER® Fan System, two-speed motors, or inverter duty
motors.  Capacity control dampers and VFD fan speed
control offer the greatest protection and should be used
for close temperature control.  Capacity control on axial
fan units (VC2 only) may be achieved by fan cycling,
two-speed fan motors, or VFD fan speed control.

Figure 7 - Nozzle Spray Distribution

Maintenance Procedures (continued)
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WARNING: Rapid on-off cycling can cause the fan
motor to overheat, leading to premature failure.  It
is required that controls be set to allow a maximum
of six on-off cycles per hour.

Multiple fan motors serving a single coil, fill section, or
fan section must be cycled simultaneously.  This applies
to models VT1-478 through VT1-600, VF1-216, 
VF1-432, VC1-540 through 804, VC1-1158-1608, and 
VC2-319 through 1914.
Units with two-speed motors should have a 
15-second time delay during switch down from high
to low speed to avoid overloads on the low speed
windings of the motor. Units with the ENERGY-
MISER® Fan System should also have a 15-second time
delay during the switch down from high to low speed to
avoid overloads on the lower horsepower motor.
Please note that capacity control dampers allow the unit
to operate longer and with closer control than the
ENERGY-MISER® Fan System, two-speed motor, and/or
fan cycling.  The use of a modulating spray water 
by-pass or pump cycling is not a recommended
method of capacity control.

Variable Frequency Drives
Motors: Applications employing variable frequency
drives (VFDs) for fan motor control must use inverter
duty electric motors built in compliance with NEMA
Standard MG.1, Part 31.  The standard fan motors
normally furnished with BAC products are not
intended for this duty and will not be warranted if
so applied.

WARNING: When the fan speed of a Series V
Evaporative Cooling Product is to be changed from
the factory set speed, including the use of a 
variable speed control device, steps must be taken
to avoid operating at or near the fan’s “critical
speed” with resulting excessive vibration and
stresses and the risk of personal injury and/or 
property damage.  Consult your local BAC 
Representative on any application utilizing variable
speed control to determine whether any critical
speeds may be encountered and if any 
modifications may be required.

Recommended Operating Speeds: For optimum
system performance and equipment longevity, fan
motors should be operated below 10%.  Fans must not
be operated in excess of 100% speed without prior
consultation with your local BAC Representative,
nor within 10% of any unit frequencies.

WARNING: Before performing any maintenance or
inspection, make certain all electric power has been 
disconnected and locked in the off position.

Maximum Allowable Wire Runs: Good practice 
suggests locating the VFD close to the inverter duty motor;
however lead length is not limited when using a VFD with a
BAC supplied standard inverter duty motor.  If using a 
non-standard motor, consult your local BAC Representative
for lead length guidelines.

Protection Against Coil Freezing 
(Models VF1 and VFL Only)
The best protection against coil freeze-up is the use of an
anti-freeze solution.  An industrial grade inhibited ethylene
glycol or propylene glycol solution is recommended for most
installations.
When anti-freeze solution is not possible, the system must
be operated to meet both of the following conditions.
1.  Maintain the minimum recommended flow through

the coil at all times (see Table 5 below).
2.  Maintain a heat load on the circulating fluid so that

the temperature of the fluid leaving the coil will 
not fall below 50˚F (10ºC).

Table 5: VF1 and VFL Minimum Coil Flow Requirements
If the process load is extremely light or shut off, it may be
necessary to apply an auxiliary heat load to the circulating
fluid to maintain the leaving fluid temperature at 50˚F (10ºC)
when freezing conditions exist.*

Draining the coil is not recommended as a normal
method of freeze protection. Frequent draining promotes
corrosion inside the coil tube. However, draining is 
acceptable as an emergency method of freeze protection if
the coil is not protected by an anti-freeze solution. Your local
BAC Representative should be consulted for guidelines on
the installation of an emergency coil drain system.

Model Number Minimum Coil Flow (gpm)

VF1-009, VF1-018
VF1-027, VF1-036

50

VF1-048 75
VF1-072 100
VF1-096, VF1-144N 125
VF1-144, VF1-216N 200
VF1-192, VF1-288N 250
VF1-288, VF1-432 400
VFL-012 thru VFL-048 65
VFL-072 thru VFL-096 125

* For evaporative chilling applications only, the coil leaving fluid temperature can be maintained as low as 45˚F(7.2ºC) with
glycol solutions.  Consult your local BAC Representative for necessary precautionary measures.



      
 

  

        105 Woodmont Road Milford CT 06460 

Area Code 203-877-5800/800-665-4737 FAX 203-783-9042 
 
June 10, 2008 
 
Eastern Mechanical Services 
64 Triangle Street 
Danbury CT 06813 
 
Subject: Post House Apartments Boiler Startup Report 
 
Dear Ted, 
 
This letter shall serve as a report of startup on the Laars Pennant 750 boiler installed at Post Road 
Apartments on Clinton Avenue in Stamford during the construction.  Laars Heating Systems has no 
official startup report form, so I trust this letter from us as the rep will suffice. 
 
The initial startup of the boiler was done by me as the area Laars commercial representative on 
February 4, 2008.  At that time the system was just being filled and initiated floor by floor, and the 
controls were still being worked out.  The boiler was piped as shown on the engineer’s plan, and as 
intended by the boiler manufacturer.  There is a three way valve for return water temperature 
protection to guard against return temps into the boiler of less than 120F.  The integral operating 
controller was adjusted to external (Mode 6) so the actual operation of the boiler is being controlled by 
the building automation system.  All safety controls and operational controls were tested and the boiler 
was left on for temporary heat. 
 
On February 20, 2008, I returned to the job with Tod Hebert, Regional sales Manager for Laars in this 
region.  We set the gas pressure regulator on the incoming gas line.  And the boiler combustion 
adjustments were made, using gas samples from the stack with a digital combustion analyzer.  The 
CO2 was adjusted to 8.5% at 100% firing input as recommended by the Lars manual for the boiler.  At 
that time the ATC had control of the three way valve and we verified it was in operation.   
 
With the safeties tested, combustion adjustments made, and operation being taken care of as needed by 
the BAS, the boiler is started and commissioned as intended.  If there is any other information needed, 
please do not hesitate to call on me.  Thank you for your valued support and the opportunity to work 
with Eastern Mechanical on this project. 
 
Sincerely, 

 
Mike Skoldberg 
MGS/pwp 
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June 12, 2008 

Eastern Mechanical Services Inc. 
64 Triangle Street Suite H2 
Danbury, CT 06813 

ATT: Ted Huizinga 

RE: Post House Apartments 

Start-up and training was accomplished for B.A.C Model VFLO?2-32Ni Serial 
umber U070372301 on April 14, 2008. 

The fan motor was bumped to verify proper fan rotation.
 
The fan shaft bearings were checked for tightness and lubrication.
 
The belt tension was checked and adjusted.
 
The vibration cutout switch was set.
 

The strainer in the cold water basin was checked for proper installation and
 
cleanliness.
 
The cold water basin was filled with water to the overflow level.
 
The spray pump motor was bumped for proper rotation and then allowed to run.
 
The spray nozzles were checked for proper water distribution.
 
The manual bleed line was set at gpm flow. This should remain operational
 
until automatic water treatment is established. ,
 
The eleotric water level control was checked for proper operation.
 

The fan motor was operated at design fan speed. No excessive vibration or
 
water carryover was observed. Fan motor amperage is within nameplate.
 

The sump heater package was checked that low temperature would ener9i~e the
 
heater element.
 

It is important that proper periodic maintenance be maintained as outlined in
 
the manufacturer's Operating and Maintenance Manual. This includes among
 
other items:
 
Adjustment to belt tension
 
Greasing of bearings
 
Cleaning the water strainer
 
Cleaning the spray nozzles and checking for proper water distribution
 
Checking for excessive vibration
 
Checking for leaks
 
Verify proper concentration of and proper inhibitors in glycol.
 

CaL nellIe oePeo 
97 Noble Avenue • Milford, Connecticut 06460 
(203) 877-6811 • FAX (203) 874-5269 
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PDS  DL CONTROLS

Features
• Integrated controls and power

connections reduce installation
hardware

• Molded of durable plastic material
(Ryton® PPS)

• High service temperature
• Corrosion resistant
• Thermal stability
• Non-flammability
• High strength and rigidity
• Stainless Steel sensor sheaths
• Sealed Switches on EP models

permit control in Div. 2 hazardous
areas

• Stainless steel hardware to ensure
the integrity of the system

• Cable terminations inside enclosure
reduce installation time and cost

• Liquid-resistant design prevents
moisture from reaching the electrical
connections. All models are
rated NEMA 4X.

• UL, FM, CSA is carried by most
models, consult specific product
information.

Ryton® is a registered trade name of Phillips
Chemical Company.

Description
The DL Series Single Point On/Off
Temperature Controls from Chromalox
represents the state of the art in heat
tracing accessories and are available in
five models to handle a broad range of
applications. Models include two
ambient sensing thermostats, two line
sensing thermostats and a line sensing
solid state controller. These high-quality
models combine a variety of functions
in a convenient, easy to use and
economical package.

Applications
• Freeze Protection
• Hydrocarbon and Chemical

Product Piping
• Process Temperature Maintenance
• Fluid Flow and Viscosity

Maintenance

Approvals*
UL Listed for use in ordinary areas

CSA Certified for use in ordinary and
Class I, Div. 2, Groups A, B, C, D
Class II, Div. 2, Groups F, G

FM - Factory Mutual Certified for use in
ordinary and
Class I, Div. 2, Groups B, C, D
Class II, Div. 2, Groups F, G
Class III, Div. 2 areas

* Depends on specific model

Chromalox

Chromalox

Chromalox

Chromalox

Chromalox

Chromalox

Chromalox

Single Point
On/Off

Temperature
Controls

PH:  615-793-3900 • FX: 615-793-3563

®
®

Ambient Sensing
• 120 - 480 Vac
• 0 - 225°F Temp. Rating
• 9/16” OD x 4” SS Probe
• Ordinary & Hazardous

(Div. 2) Areas

Bulb & Capillary
• 120 - 480 Vac
• 0 - 400°F Set Point Range
• 1/4” OD x 7-1/4”

SS Bulb, SS Capillary
• Ordinary & Hazardous

(Div. 2) Areas

Solid State
• 20A @ 120 - 240 Vac
• Ordinary Areas
• Set Point Ratings:

0 - 100°F
50 - 250°F
200 - 600°F

Enclosure Specifications for RTAS & RTBC

Thermostat Specifications for All RTAS & RTBC

Temperature Set Point Range ......................... 0 to 400°F (-18 to 200°C) for RTBC Only;
0 to 225°F (-18 to 107°C) for RTAS

Microswitch® Rating .......................................... 22 Amps SPDT for RTAS and RTBC; 11 Amps at 250V for EP models

Scale Division ........................................................10°F (5.6°C)

Maximum Sensor Exposure Temp. ................ 450°F (230°C)

Sensor Dimensions ............................................ 1/4” OD x 7-1/4” L Bulb, 3’ Capillary - RTBC
9/16” OD x 4” L Stainless Steel Probe - RTAS

Operating Ambient Temp. Range .................. -40 to 160°F (-40 to 71°C)

Factory Preset and Calibrated ......................... 200°F (93°C) for RTBC
40°F for RTAS

Wt.
Model Number PCN (Volts/Amps) °F °C °F °C (Lbs.)

RTBC 384850 22A @ 120 - 480 400 200 500 260 2
RTBC-EP 384841 11A @ 120 - 250 400 200 500 260 2
RTAS 384833 22A @ 120 - 480 400 200 500 260 2
RTAS-EP 384825 11A @ 120 - 250 400 200 500 260 2

Max. Continuous Max. Intermittent
Switch Rating Exposure Temperature Exposure Temperature

Wt.
Model Number Used With PCN Stock (Lbs.)

GR-1 SRL-C 385027 S 0.2
GR-2 SRL-CR, SRL-CT 385035 S 0.2
GR-3 CWM-C 385043 S 0.2
GR-4 CWM-CT 385051 S 0.2
GR-5 SRL-MC 385060 S 0.2
GR-6 SRL-MCR, SRL-MCT 385078 S 0.2
GR-7 SRM/E-C 385086 S 0.2
GR-8 SRM/E-CT 385094 S 0.2

The appropriate grommet must be ordered separately to provide a water tight seal to the accessory. Select the appropriate
grommet from table and order 1 grommet for every cable which must enter the accessory.

DL — Single Point On/Off Temperature ControlsSingle Point On/Off Temperature Controls — DL

Model Numbers

RT AS EP A

Temperature Range** (specify for model RTSS Only)
A - 0 to 100°F
B - 50 to 250°F
C - 200 to 500°F

Approved Locations
Hazardous Div. 2 Areas ......... RTAS and RTBC Controls Only

Control Type Switch Rating Sensor
AS - Ambient Sensing 22 Amp*, 120 - 480 Vac 9/16” OD x 4” L Stainless Steel Probe
BC - Bulb & Capillary 22 Amp*, 120 - 480 Vac 1/4” OD x 7-1/4” L SS Bulb, 3’ SS Capillary
SS - Solid State 20 Amp,  120 - 240 Vac 1/4” OD x 4” L 100 Ohm RTD, 3’ Teflon® Leads

RT
NEMA 4X Enclosure, Ryton® PPS and Stainless Steel Controller

Notes: * Switch rating reduced to 11 Amps, 120 to 250 Vac for EP models.
** Temperature range for all RTAS models is 0 to 225°F; For all RTBC models is 0 to 400°F.

Enclosure Specifications for RTSS

Wt.
Model Number PCN (Volts/Amps) °F °C °F °C (Lbs.)

RTSS-A 385908 20A @ 120 - 240 400 200 450 232 2
RTSS-B 385916 20A @ 120 - 240 400 200 450 232 2
RTSS-C 385924 20A @ 120 - 240 400 200 450 232 2

Max. Continuous Max. Sensor
Switch Rating Exposure Temperature Exposure Temperature

Temperature Set Point Ranges ................................ A = 0 to 100°F (-18 to 38°C)
B = 50 to 250°F (10 to 121°C)
C = 200 to 600°F (93 to 316°C)

Relay Contact Rating ...................................................        20 Amps @ 120 to 240 Vac, SPST
Scale Divisions ............................................................... A = 2°F

B = 5°F
C = 10°F

Operating Ambient Temperature Range .............. 0 to 150°F (-18 to 66°C)
Dead Band ...................................................................... 10°F or 2°F
Accuracy .......................................................................... ±  2.5% of set point span over mid 75% of scale
Temperature Coefficient ............................................. Less than 0.1°F/°F temperature change
Line Effect ....................................................................... Less than 0.1% of span for ±10% variation in line voltage
Sensor Dimensions ...................................................... 1/4” OD x 4” L, 100 Ohm RTD, 3’ Teflon leads

Thermostat Specifications for RTSS

PJ327
PDS DL CONTROLS
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Stainless steel tiedown support
provides positive attachment to
pipes
Heavy duty support legs give stable
mounting and provide conduit
clearance for applications with up to
three inches of insulation
Opening for 3/4-inch (20mm)
conduit hub (Conduit hub not
included)
Oblique sided box and cover permit
easy access for wiring
Entry brings the RTD leads into the
box through a special grommet
RTD and leadwire
RTD leads with sealed TFE sheath
(3 foot/1 meter long)

Available Models
RTAS & RTAS-EP
Ambient Sensing
Model RTAS is an ambient-sensing
thermostat which is generally used for
freeze protection in ordinary (non-
hazardous) areas. The thermostat is
mounted through the end of the oblique
sided enclosure lid. In fact, because
there is so much room in this model,
multiple heating cables can be termi-
nated. The stainless steel sheathed,
inverted bellows probe provides good
sensitivity, resulting in more accurate
control.

Model RTAS-EP is a modified version
of the Model RTAS which utilizes a
sealed switch. Since this switch has no
arcing contacts it can be used in
Division 2 Hazardous Areas.

RTBC & RTBC-EP
Bulb & Capillary
Model RTBC is a line-sensing thermo-
stat which is generally used for process
temperature maintenance applications
in ordinary (non-hazardous) areas.
The thermostat is mounted within the
enclosure and the capillary is brought
out through one of the openings in the
bottom of the box. This design provides
extra protection for the capillary,
especially when the control is mounted
on a pipe, for heat tracing applications.
The three foot long stainless steel
capillary provides good flexibility in
mounting locations.

Model RTBC-EP is a modified version
of the RTBC which utilizes a sealed
switch. Since this switch has no arcing
contacts it can be used in Division 2
Hazardous Areas.

RTSS
Solid State*
Model RTSS is a line-sensing solid
state controller which is used for
process temperature maintenance
applications where more precise
temperature control is required. This
control is supplied with a specially
designed RTD sensor. The sensor has
a stainless steel sheath and water
resistant insulated TFE lead wires.
The controller provides excellent
accuracy and high current switching
ability in a small enclosure.

*UL, FM, CSA not available.

Exterior Construction

3"
(7.6 cm)

5.25"
(13.3 cm)

4.25"
(10.8 cm)

6.25"
(15.9 cm) A

C

E

D

B

Strategically placed cable entries
allow maximum flexibility for
insulation (Heating cable cut away
for clarity)
Stainless steel tiedown support
provides positive attachment to
pipes
Heavy duty support legs give stable
mounting and provide conduit
clearance for applications with up
to three inches of insulation
Opening for 3/4-inch (20 mm)
conduit hub
Stainless steel sheath temperature
sensor
Oblique sided box and cover allow
easy access for wiring
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B

5.25"
(13.3 cm)

4.25"
(10.8 cm)
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(15.9 cm)
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(13.3 cm)

4.25"
(10.8 cm)

6.25"
(15.9 cm)

A
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G
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E
D

B

Strategically placed cable entries
allow maximum flexibility for
insulation (Heating cable cut away
for clarity)
Stainless steel tiedown support
provides positive attachment to
pipes
Heavy duty support legs give stable
mounting and provide conduit
clearance for applications with up
to three inches of insulation
Opening for 3/4-inch (20 mm)
conduit hub
Oblique sided box and cover allow
easy access for wiring
Stainless steel capillary (3 feet/
1 meter long)
Stainless steel sensing bulb

A

B

C

D

E

F

G

G

G

F

F

DL — Single Point On/Off Temperature Controls Single Point On/Off Temperature Controls — DLDL - Single Point On/Off Temperature Controls

Interior Construction

RTAS

Each model consists of a NEMA 4X corrosion resistant wiring and control enclosure with terminal block, enclosure support,
on/off thermostatic control and sensor. The enclosure has a 3/4” opening to accept a conduit hub (CCH-2 or equivalent). A
pipe strap (PS Series pipe straps or equivalent) is required to mount the enclosure on a pipe. A mounting plate (MP Series) is
required to mount the enclosure to a flat surface.

Cable grommet provides water
resistant seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included
Gasket provides water resistant seal
between box and lid. It is affixed to the lid
and captures the mounting hardware
Hermetically sealed thermostat switch
Set point adjustment knob
Set point indicator
Ground wire connector

RTAS-EP

A

B

C

D

E

F

F

G

H
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C
G

F

E

D
H

B

C

A

B

G

E

D

Cable grommet provides water
resistant seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included
Gasket provides water resistant seal
between box and lid. It is affixed to the
lid and captures the mounting hardware
Thermostat switch
Set point adjustment knob
Set point indicator

A

B

C

D

E

F

G

F

Cable grommet provides water
resistant seal between base and
box (not visible)
Built-in terminal blocks for easy
wiring
Power wiring entry. Conduit hub not
included
Gasket provides water resistant seal
between box and lid. It is affixed to
the lid and captures the mounting
hardware
Solid state controller
Set point adjustment knob
RTD sensor with stainless steel
sheath

Interior Construction

RTSS*

RTBC

RTBC-EP

ED

H

F G

B

A

D

H

F
G

B

A

C
I

Cable grommet provides water resistant
seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included (Not shown in picture)
Gasket provides water resistant seal
between box and lid. It is affixed to the
lid and captures the mounting hardware
Thermostat mounting bracket
Set point adjustment knob
Thermostat switch
Stainless steel sensing bulb
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B

C

D

E

F

G

H

A

B

C

D

E

F

G

E

D F

G

B

C

Cable grommet provides water resistant
seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included (Not shown in picture)
Gasket provides water resistant seal
between box and lid. It is affixed to the
lid and captures the mounting hardware
Thermostat mounting bracket
Set point adjustment knob
Hermetically sealed thermostat switch
Stainless steel sensing bulb
Ground wire connection

A

B

C

D

E

F

G

H

I

E

*UL, FM, CSA not available
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Stainless steel tiedown support
provides positive attachment to
pipes
Heavy duty support legs give stable
mounting and provide conduit
clearance for applications with up to
three inches of insulation
Opening for 3/4-inch (20mm)
conduit hub (Conduit hub not
included)
Oblique sided box and cover permit
easy access for wiring
Entry brings the RTD leads into the
box through a special grommet
RTD and leadwire
RTD leads with sealed TFE sheath
(3 foot/1 meter long)

Available Models
RTAS & RTAS-EP
Ambient Sensing
Model RTAS is an ambient-sensing
thermostat which is generally used for
freeze protection in ordinary (non-
hazardous) areas. The thermostat is
mounted through the end of the oblique
sided enclosure lid. In fact, because
there is so much room in this model,
multiple heating cables can be termi-
nated. The stainless steel sheathed,
inverted bellows probe provides good
sensitivity, resulting in more accurate
control.

Model RTAS-EP is a modified version
of the Model RTAS which utilizes a
sealed switch. Since this switch has no
arcing contacts it can be used in
Division 2 Hazardous Areas.

RTBC & RTBC-EP
Bulb & Capillary
Model RTBC is a line-sensing thermo-
stat which is generally used for process
temperature maintenance applications
in ordinary (non-hazardous) areas.
The thermostat is mounted within the
enclosure and the capillary is brought
out through one of the openings in the
bottom of the box. This design provides
extra protection for the capillary,
especially when the control is mounted
on a pipe, for heat tracing applications.
The three foot long stainless steel
capillary provides good flexibility in
mounting locations.

Model RTBC-EP is a modified version
of the RTBC which utilizes a sealed
switch. Since this switch has no arcing
contacts it can be used in Division 2
Hazardous Areas.

RTSS
Solid State*
Model RTSS is a line-sensing solid
state controller which is used for
process temperature maintenance
applications where more precise
temperature control is required. This
control is supplied with a specially
designed RTD sensor. The sensor has
a stainless steel sheath and water
resistant insulated TFE lead wires.
The controller provides excellent
accuracy and high current switching
ability in a small enclosure.

*UL, FM, CSA not available.

Exterior Construction

3"
(7.6 cm)

5.25"
(13.3 cm)

4.25"
(10.8 cm)

6.25"
(15.9 cm) A

C

E

D

B

Strategically placed cable entries
allow maximum flexibility for
insulation (Heating cable cut away
for clarity)
Stainless steel tiedown support
provides positive attachment to
pipes
Heavy duty support legs give stable
mounting and provide conduit
clearance for applications with up
to three inches of insulation
Opening for 3/4-inch (20 mm)
conduit hub
Stainless steel sheath temperature
sensor
Oblique sided box and cover allow
easy access for wiring
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5.25"
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4.25"
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5.25"
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4.25"
(10.8 cm)

6.25"
(15.9 cm)

A
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B

Strategically placed cable entries
allow maximum flexibility for
insulation (Heating cable cut away
for clarity)
Stainless steel tiedown support
provides positive attachment to
pipes
Heavy duty support legs give stable
mounting and provide conduit
clearance for applications with up
to three inches of insulation
Opening for 3/4-inch (20 mm)
conduit hub
Oblique sided box and cover allow
easy access for wiring
Stainless steel capillary (3 feet/
1 meter long)
Stainless steel sensing bulb
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G

G
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F

DL — Single Point On/Off Temperature Controls Single Point On/Off Temperature Controls — DLDL - Single Point On/Off Temperature Controls

Interior Construction

RTAS

Each model consists of a NEMA 4X corrosion resistant wiring and control enclosure with terminal block, enclosure support,
on/off thermostatic control and sensor. The enclosure has a 3/4” opening to accept a conduit hub (CCH-2 or equivalent). A
pipe strap (PS Series pipe straps or equivalent) is required to mount the enclosure on a pipe. A mounting plate (MP Series) is
required to mount the enclosure to a flat surface.

Cable grommet provides water
resistant seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included
Gasket provides water resistant seal
between box and lid. It is affixed to the lid
and captures the mounting hardware
Hermetically sealed thermostat switch
Set point adjustment knob
Set point indicator
Ground wire connector

RTAS-EP
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C

D

E

F

F

G

H

A

C
G

F

E

D
H

B

C

A

B

G

E

D

Cable grommet provides water
resistant seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included
Gasket provides water resistant seal
between box and lid. It is affixed to the
lid and captures the mounting hardware
Thermostat switch
Set point adjustment knob
Set point indicator

A

B

C

D

E

F

G

F

Cable grommet provides water
resistant seal between base and
box (not visible)
Built-in terminal blocks for easy
wiring
Power wiring entry. Conduit hub not
included
Gasket provides water resistant seal
between box and lid. It is affixed to
the lid and captures the mounting
hardware
Solid state controller
Set point adjustment knob
RTD sensor with stainless steel
sheath

Interior Construction

RTSS*

RTBC

RTBC-EP

ED

H

F G

B

A

D

H

F
G

B

A

C
I

Cable grommet provides water resistant
seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included (Not shown in picture)
Gasket provides water resistant seal
between box and lid. It is affixed to the
lid and captures the mounting hardware
Thermostat mounting bracket
Set point adjustment knob
Thermostat switch
Stainless steel sensing bulb

A

B

C

D

E

F

G

H

A

B

C

D

E

F

G

E

D F

G

B

C

Cable grommet provides water resistant
seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included (Not shown in picture)
Gasket provides water resistant seal
between box and lid. It is affixed to the
lid and captures the mounting hardware
Thermostat mounting bracket
Set point adjustment knob
Hermetically sealed thermostat switch
Stainless steel sensing bulb
Ground wire connection

A

B

C

D

E

F

G

H

I

E

*UL, FM, CSA not available
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Stainless steel tiedown support
provides positive attachment to
pipes
Heavy duty support legs give stable
mounting and provide conduit
clearance for applications with up to
three inches of insulation
Opening for 3/4-inch (20mm)
conduit hub (Conduit hub not
included)
Oblique sided box and cover permit
easy access for wiring
Entry brings the RTD leads into the
box through a special grommet
RTD and leadwire
RTD leads with sealed TFE sheath
(3 foot/1 meter long)

Available Models
RTAS & RTAS-EP
Ambient Sensing
Model RTAS is an ambient-sensing
thermostat which is generally used for
freeze protection in ordinary (non-
hazardous) areas. The thermostat is
mounted through the end of the oblique
sided enclosure lid. In fact, because
there is so much room in this model,
multiple heating cables can be termi-
nated. The stainless steel sheathed,
inverted bellows probe provides good
sensitivity, resulting in more accurate
control.

Model RTAS-EP is a modified version
of the Model RTAS which utilizes a
sealed switch. Since this switch has no
arcing contacts it can be used in
Division 2 Hazardous Areas.

RTBC & RTBC-EP
Bulb & Capillary
Model RTBC is a line-sensing thermo-
stat which is generally used for process
temperature maintenance applications
in ordinary (non-hazardous) areas.
The thermostat is mounted within the
enclosure and the capillary is brought
out through one of the openings in the
bottom of the box. This design provides
extra protection for the capillary,
especially when the control is mounted
on a pipe, for heat tracing applications.
The three foot long stainless steel
capillary provides good flexibility in
mounting locations.

Model RTBC-EP is a modified version
of the RTBC which utilizes a sealed
switch. Since this switch has no arcing
contacts it can be used in Division 2
Hazardous Areas.

RTSS
Solid State*
Model RTSS is a line-sensing solid
state controller which is used for
process temperature maintenance
applications where more precise
temperature control is required. This
control is supplied with a specially
designed RTD sensor. The sensor has
a stainless steel sheath and water
resistant insulated TFE lead wires.
The controller provides excellent
accuracy and high current switching
ability in a small enclosure.

*UL, FM, CSA not available.

Exterior Construction

3"
(7.6 cm)

5.25"
(13.3 cm)

4.25"
(10.8 cm)

6.25"
(15.9 cm) A

C

E

D

B

Strategically placed cable entries
allow maximum flexibility for
insulation (Heating cable cut away
for clarity)
Stainless steel tiedown support
provides positive attachment to
pipes
Heavy duty support legs give stable
mounting and provide conduit
clearance for applications with up
to three inches of insulation
Opening for 3/4-inch (20 mm)
conduit hub
Stainless steel sheath temperature
sensor
Oblique sided box and cover allow
easy access for wiring

A

B

C

D

E

A

B

C

D

E

F

A

C

F
E

D

B

5.25"
(13.3 cm)

4.25"
(10.8 cm)

6.25"
(15.9 cm)

5.25"
(13.3 cm)

4.25"
(10.8 cm)

6.25"
(15.9 cm)

A
C

G

F

E
D

B

Strategically placed cable entries
allow maximum flexibility for
insulation (Heating cable cut away
for clarity)
Stainless steel tiedown support
provides positive attachment to
pipes
Heavy duty support legs give stable
mounting and provide conduit
clearance for applications with up
to three inches of insulation
Opening for 3/4-inch (20 mm)
conduit hub
Oblique sided box and cover allow
easy access for wiring
Stainless steel capillary (3 feet/
1 meter long)
Stainless steel sensing bulb

A

B

C

D

E

F

G

G

G

F

F

DL — Single Point On/Off Temperature Controls Single Point On/Off Temperature Controls — DLDL - Single Point On/Off Temperature Controls

Interior Construction

RTAS

Each model consists of a NEMA 4X corrosion resistant wiring and control enclosure with terminal block, enclosure support,
on/off thermostatic control and sensor. The enclosure has a 3/4” opening to accept a conduit hub (CCH-2 or equivalent). A
pipe strap (PS Series pipe straps or equivalent) is required to mount the enclosure on a pipe. A mounting plate (MP Series) is
required to mount the enclosure to a flat surface.

Cable grommet provides water
resistant seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included
Gasket provides water resistant seal
between box and lid. It is affixed to the lid
and captures the mounting hardware
Hermetically sealed thermostat switch
Set point adjustment knob
Set point indicator
Ground wire connector

RTAS-EP

A

B

C

D

E

F

F

G

H

A

C
G

F

E

D
H

B

C

A

B

G

E

D

Cable grommet provides water
resistant seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included
Gasket provides water resistant seal
between box and lid. It is affixed to the
lid and captures the mounting hardware
Thermostat switch
Set point adjustment knob
Set point indicator

A

B

C

D

E

F

G

F

Cable grommet provides water
resistant seal between base and
box (not visible)
Built-in terminal blocks for easy
wiring
Power wiring entry. Conduit hub not
included
Gasket provides water resistant seal
between box and lid. It is affixed to
the lid and captures the mounting
hardware
Solid state controller
Set point adjustment knob
RTD sensor with stainless steel
sheath

Interior Construction

RTSS*

RTBC

RTBC-EP

ED

H

F G

B

A

D

H

F
G

B

A

C
I

Cable grommet provides water resistant
seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included (Not shown in picture)
Gasket provides water resistant seal
between box and lid. It is affixed to the
lid and captures the mounting hardware
Thermostat mounting bracket
Set point adjustment knob
Thermostat switch
Stainless steel sensing bulb

A

B

C

D

E

F

G

H

A

B

C

D

E

F

G

E

D F

G

B

C

Cable grommet provides water resistant
seal between base and box
Three position terminal block for easy
wiring
Power wiring entry. Conduit hub not
included (Not shown in picture)
Gasket provides water resistant seal
between box and lid. It is affixed to the
lid and captures the mounting hardware
Thermostat mounting bracket
Set point adjustment knob
Hermetically sealed thermostat switch
Stainless steel sensing bulb
Ground wire connection

A

B

C

D

E

F

G

H

I

E

*UL, FM, CSA not available
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PDS  DL CONTROLS

Features
• Integrated controls and power

connections reduce installation
hardware

• Molded of durable plastic material
(Ryton® PPS)

• High service temperature
• Corrosion resistant
• Thermal stability
• Non-flammability
• High strength and rigidity
• Stainless Steel sensor sheaths
• Sealed Switches on EP models

permit control in Div. 2 hazardous
areas

• Stainless steel hardware to ensure
the integrity of the system

• Cable terminations inside enclosure
reduce installation time and cost

• Liquid-resistant design prevents
moisture from reaching the electrical
connections. All models are
rated NEMA 4X.

• UL, FM, CSA is carried by most
models, consult specific product
information.

Ryton® is a registered trade name of Phillips
Chemical Company.

Description
The DL Series Single Point On/Off
Temperature Controls from Chromalox
represents the state of the art in heat
tracing accessories and are available in
five models to handle a broad range of
applications. Models include two
ambient sensing thermostats, two line
sensing thermostats and a line sensing
solid state controller. These high-quality
models combine a variety of functions
in a convenient, easy to use and
economical package.

Applications
• Freeze Protection
• Hydrocarbon and Chemical

Product Piping
• Process Temperature Maintenance
• Fluid Flow and Viscosity

Maintenance

Approvals*
UL Listed for use in ordinary areas

CSA Certified for use in ordinary and
Class I, Div. 2, Groups A, B, C, D
Class II, Div. 2, Groups F, G

FM - Factory Mutual Certified for use in
ordinary and
Class I, Div. 2, Groups B, C, D
Class II, Div. 2, Groups F, G
Class III, Div. 2 areas

* Depends on specific model

Chromalox

Chromalox

Chromalox

Chromalox

Chromalox

Chromalox

Chromalox

Single Point
On/Off

Temperature
Controls

PH:  615-793-3900 • FX: 615-793-3563

®
®

Ambient Sensing
• 120 - 480 Vac
• 0 - 225°F Temp. Rating
• 9/16” OD x 4” SS Probe
• Ordinary & Hazardous

(Div. 2) Areas

Bulb & Capillary
• 120 - 480 Vac
• 0 - 400°F Set Point Range
• 1/4” OD x 7-1/4”

SS Bulb, SS Capillary
• Ordinary & Hazardous

(Div. 2) Areas

Solid State
• 20A @ 120 - 240 Vac
• Ordinary Areas
• Set Point Ratings:

0 - 100°F
50 - 250°F
200 - 600°F

Enclosure Specifications for RTAS & RTBC

Thermostat Specifications for All RTAS & RTBC

Temperature Set Point Range ......................... 0 to 400°F (-18 to 200°C) for RTBC Only;
0 to 225°F (-18 to 107°C) for RTAS

Microswitch® Rating .......................................... 22 Amps SPDT for RTAS and RTBC; 11 Amps at 250V for EP models

Scale Division ........................................................10°F (5.6°C)

Maximum Sensor Exposure Temp. ................ 450°F (230°C)

Sensor Dimensions ............................................ 1/4” OD x 7-1/4” L Bulb, 3’ Capillary - RTBC
9/16” OD x 4” L Stainless Steel Probe - RTAS

Operating Ambient Temp. Range .................. -40 to 160°F (-40 to 71°C)

Factory Preset and Calibrated ......................... 200°F (93°C) for RTBC
40°F for RTAS

Wt.
Model Number PCN (Volts/Amps) °F °C °F °C (Lbs.)

RTBC 384850 22A @ 120 - 480 400 200 500 260 2
RTBC-EP 384841 11A @ 120 - 250 400 200 500 260 2
RTAS 384833 22A @ 120 - 480 400 200 500 260 2
RTAS-EP 384825 11A @ 120 - 250 400 200 500 260 2

Max. Continuous Max. Intermittent
Switch Rating Exposure Temperature Exposure Temperature

Wt.
Model Number Used With PCN Stock (Lbs.)

GR-1 SRL-C 385027 S 0.2
GR-2 SRL-CR, SRL-CT 385035 S 0.2
GR-3 CWM-C 385043 S 0.2
GR-4 CWM-CT 385051 S 0.2
GR-5 SRL-MC 385060 S 0.2
GR-6 SRL-MCR, SRL-MCT 385078 S 0.2
GR-7 SRM/E-C 385086 S 0.2
GR-8 SRM/E-CT 385094 S 0.2

The appropriate grommet must be ordered separately to provide a water tight seal to the accessory. Select the appropriate
grommet from table and order 1 grommet for every cable which must enter the accessory.

DL — Single Point On/Off Temperature ControlsSingle Point On/Off Temperature Controls — DL

Model Numbers

RT AS EP A

Temperature Range** (specify for model RTSS Only)
A - 0 to 100°F
B - 50 to 250°F
C - 200 to 500°F

Approved Locations
Hazardous Div. 2 Areas ......... RTAS and RTBC Controls Only

Control Type Switch Rating Sensor
AS - Ambient Sensing 22 Amp*, 120 - 480 Vac 9/16” OD x 4” L Stainless Steel Probe
BC - Bulb & Capillary 22 Amp*, 120 - 480 Vac 1/4” OD x 7-1/4” L SS Bulb, 3’ SS Capillary
SS - Solid State 20 Amp,  120 - 240 Vac 1/4” OD x 4” L 100 Ohm RTD, 3’ Teflon® Leads

RT
NEMA 4X Enclosure, Ryton® PPS and Stainless Steel Controller

Notes: * Switch rating reduced to 11 Amps, 120 to 250 Vac for EP models.
** Temperature range for all RTAS models is 0 to 225°F; For all RTBC models is 0 to 400°F.

Enclosure Specifications for RTSS

Wt.
Model Number PCN (Volts/Amps) °F °C °F °C (Lbs.)

RTSS-A 385908 20A @ 120 - 240 400 200 450 232 2
RTSS-B 385916 20A @ 120 - 240 400 200 450 232 2
RTSS-C 385924 20A @ 120 - 240 400 200 450 232 2

Max. Continuous Max. Sensor
Switch Rating Exposure Temperature Exposure Temperature

Temperature Set Point Ranges ................................ A = 0 to 100°F (-18 to 38°C)
B = 50 to 250°F (10 to 121°C)
C = 200 to 600°F (93 to 316°C)

Relay Contact Rating ...................................................        20 Amps @ 120 to 240 Vac, SPST
Scale Divisions ............................................................... A = 2°F

B = 5°F
C = 10°F

Operating Ambient Temperature Range .............. 0 to 150°F (-18 to 66°C)
Dead Band ...................................................................... 10°F or 2°F
Accuracy .......................................................................... ±  2.5% of set point span over mid 75% of scale
Temperature Coefficient ............................................. Less than 0.1°F/°F temperature change
Line Effect ....................................................................... Less than 0.1% of span for ±10% variation in line voltage
Sensor Dimensions ...................................................... 1/4” OD x 4” L, 100 Ohm RTD, 3’ Teflon leads

Thermostat Specifications for RTSS

PJ327
PDS DL CONTROLS

SEPT 00
99-003Chromalox
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PDS  DL CONTROLS

Features
• Integrated controls and power

connections reduce installation
hardware

• Molded of durable plastic material
(Ryton® PPS)

• High service temperature
• Corrosion resistant
• Thermal stability
• Non-flammability
• High strength and rigidity
• Stainless Steel sensor sheaths
• Sealed Switches on EP models

permit control in Div. 2 hazardous
areas

• Stainless steel hardware to ensure
the integrity of the system

• Cable terminations inside enclosure
reduce installation time and cost

• Liquid-resistant design prevents
moisture from reaching the electrical
connections. All models are
rated NEMA 4X.

• UL, FM, CSA is carried by most
models, consult specific product
information.

Ryton® is a registered trade name of Phillips
Chemical Company.

Description
The DL Series Single Point On/Off
Temperature Controls from Chromalox
represents the state of the art in heat
tracing accessories and are available in
five models to handle a broad range of
applications. Models include two
ambient sensing thermostats, two line
sensing thermostats and a line sensing
solid state controller. These high-quality
models combine a variety of functions
in a convenient, easy to use and
economical package.

Applications
• Freeze Protection
• Hydrocarbon and Chemical

Product Piping
• Process Temperature Maintenance
• Fluid Flow and Viscosity

Maintenance

Approvals*
UL Listed for use in ordinary areas

CSA Certified for use in ordinary and
Class I, Div. 2, Groups A, B, C, D
Class II, Div. 2, Groups F, G

FM - Factory Mutual Certified for use in
ordinary and
Class I, Div. 2, Groups B, C, D
Class II, Div. 2, Groups F, G
Class III, Div. 2 areas

* Depends on specific model

Chromalox

Chromalox

Chromalox

Chromalox

Chromalox

Chromalox

Chromalox

Single Point
On/Off

Temperature
Controls

PH:  615-793-3900 • FX: 615-793-3563

®
®

Ambient Sensing
• 120 - 480 Vac
• 0 - 225°F Temp. Rating
• 9/16” OD x 4” SS Probe
• Ordinary & Hazardous

(Div. 2) Areas

Bulb & Capillary
• 120 - 480 Vac
• 0 - 400°F Set Point Range
• 1/4” OD x 7-1/4”

SS Bulb, SS Capillary
• Ordinary & Hazardous

(Div. 2) Areas

Solid State
• 20A @ 120 - 240 Vac
• Ordinary Areas
• Set Point Ratings:

0 - 100°F
50 - 250°F
200 - 600°F

Enclosure Specifications for RTAS & RTBC

Thermostat Specifications for All RTAS & RTBC

Temperature Set Point Range ......................... 0 to 400°F (-18 to 200°C) for RTBC Only;
0 to 225°F (-18 to 107°C) for RTAS

Microswitch® Rating .......................................... 22 Amps SPDT for RTAS and RTBC; 11 Amps at 250V for EP models

Scale Division ........................................................10°F (5.6°C)

Maximum Sensor Exposure Temp. ................ 450°F (230°C)

Sensor Dimensions ............................................ 1/4” OD x 7-1/4” L Bulb, 3’ Capillary - RTBC
9/16” OD x 4” L Stainless Steel Probe - RTAS

Operating Ambient Temp. Range .................. -40 to 160°F (-40 to 71°C)

Factory Preset and Calibrated ......................... 200°F (93°C) for RTBC
40°F for RTAS

Wt.
Model Number PCN (Volts/Amps) °F °C °F °C (Lbs.)

RTBC 384850 22A @ 120 - 480 400 200 500 260 2
RTBC-EP 384841 11A @ 120 - 250 400 200 500 260 2
RTAS 384833 22A @ 120 - 480 400 200 500 260 2
RTAS-EP 384825 11A @ 120 - 250 400 200 500 260 2

Max. Continuous Max. Intermittent
Switch Rating Exposure Temperature Exposure Temperature

Wt.
Model Number Used With PCN Stock (Lbs.)

GR-1 SRL-C 385027 S 0.2
GR-2 SRL-CR, SRL-CT 385035 S 0.2
GR-3 CWM-C 385043 S 0.2
GR-4 CWM-CT 385051 S 0.2
GR-5 SRL-MC 385060 S 0.2
GR-6 SRL-MCR, SRL-MCT 385078 S 0.2
GR-7 SRM/E-C 385086 S 0.2
GR-8 SRM/E-CT 385094 S 0.2

The appropriate grommet must be ordered separately to provide a water tight seal to the accessory. Select the appropriate
grommet from table and order 1 grommet for every cable which must enter the accessory.

DL — Single Point On/Off Temperature ControlsSingle Point On/Off Temperature Controls — DL

Model Numbers

RT AS EP A

Temperature Range** (specify for model RTSS Only)
A - 0 to 100°F
B - 50 to 250°F
C - 200 to 500°F

Approved Locations
Hazardous Div. 2 Areas ......... RTAS and RTBC Controls Only

Control Type Switch Rating Sensor
AS - Ambient Sensing 22 Amp*, 120 - 480 Vac 9/16” OD x 4” L Stainless Steel Probe
BC - Bulb & Capillary 22 Amp*, 120 - 480 Vac 1/4” OD x 7-1/4” L SS Bulb, 3’ SS Capillary
SS - Solid State 20 Amp,  120 - 240 Vac 1/4” OD x 4” L 100 Ohm RTD, 3’ Teflon® Leads

RT
NEMA 4X Enclosure, Ryton® PPS and Stainless Steel Controller

Notes: * Switch rating reduced to 11 Amps, 120 to 250 Vac for EP models.
** Temperature range for all RTAS models is 0 to 225°F; For all RTBC models is 0 to 400°F.

Enclosure Specifications for RTSS

Wt.
Model Number PCN (Volts/Amps) °F °C °F °C (Lbs.)

RTSS-A 385908 20A @ 120 - 240 400 200 450 232 2
RTSS-B 385916 20A @ 120 - 240 400 200 450 232 2
RTSS-C 385924 20A @ 120 - 240 400 200 450 232 2

Max. Continuous Max. Sensor
Switch Rating Exposure Temperature Exposure Temperature

Temperature Set Point Ranges ................................ A = 0 to 100°F (-18 to 38°C)
B = 50 to 250°F (10 to 121°C)
C = 200 to 600°F (93 to 316°C)

Relay Contact Rating ...................................................        20 Amps @ 120 to 240 Vac, SPST
Scale Divisions ............................................................... A = 2°F

B = 5°F
C = 10°F

Operating Ambient Temperature Range .............. 0 to 150°F (-18 to 66°C)
Dead Band ...................................................................... 10°F or 2°F
Accuracy .......................................................................... ±  2.5% of set point span over mid 75% of scale
Temperature Coefficient ............................................. Less than 0.1°F/°F temperature change
Line Effect ....................................................................... Less than 0.1% of span for ±10% variation in line voltage
Sensor Dimensions ...................................................... 1/4” OD x 4” L, 100 Ohm RTD, 3’ Teflon leads

Thermostat Specifications for RTSS

PJ327
PDS DL CONTROLS
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Chromalox®

DIVISION  4                                      SECTION  RT
SALES

REFERENCE

DATE

SERVICE REFERENCEInstallation Instructions
PJ454-6

161-562765-001
OCTOBER, 1998

(Supersedes PJ454-5)

© 1998  Wiegand Industrial Division, Emerson Electric Co.

GENERAL
WARNING: Hazard of Electric Shock. Disconnect all
power before starting. All installations must be
effectively grounded in accordance with the
National Electrical Code to eliminate shock hazard.

Note: All electrical wiring, including GFCI (Ground Fault Circuit
Interrupters), must be done according to National Electrical or local
codes by a qualified person.

These kits are designed to provide temperature control as well as
power termination for one run of Rapid Trace Heating Cable. Select
and purchase one grommet for terminating the cable. Please refer to
the list below to insure that you purchase the proper grommet for the
cable you are installing.

GR1 for SRL-C
GR2 for SRL-CR or SRL-CT

GR3 for CWM-C
GR4 for CWM-CT
GR5 for SRL-MC
GR6 for SRL-MCR or SRL-MCT
GR7 for SRM/E-C
GR8 for SRM/E-CT

Each kit contains enough material to make one power connec-
tion. Materials required for installation include: Standard electri-
cal cutters, sharp utility knife, screwdriver and a pipestrap
(Chromalox PS type or equal).

Wipe inside lip of cover with a clean cloth. Removing protec-
tive backing from the gasket and affix it to the cover lip. Press
firmly all around for proper adhesion.

RTBC and RTBC-EP
Power Connection Kit With Integral Thermostat

INSTALLATION
Note: These instructions are for all Self-Regulating and Constant
Wattage Heating Cables in ordinary locations. Consult factory for
installation of braided cable in hazardous locations. Not all
instructions, however, are for all cases. Each step of the instruc-
tions will have a heading in boldface stating which type of cable
or connection each instruction is intended for.
1. FOR CONSTANT WATTAGE CABLE:

Cut the cable 12 inches past the last module point (indentation
in cable). Note: Cutting the cable between module points cre-
ates a non-heating cold lead.  See Figure 1.

Figure 1

12”

Module Point

RTBC Kit Parts:
1 — Molded Enclosure consisting of Base — Box — Lid
1 — Three Position Terminal Block
1 — Mounting Screw for Terminal Block
1 — Uninsulated Barrel Connector (RTBC-EP Only)
1 — Eight Inch Length of 14AWG Insulated Wire with 

Connector (RTBC Only)

1 — Ring Connector (RTBC Only)
1 — Thermostat with Mounting Screws (2)
1 — Capillary Grommet
1 — Cover Gasket
4 — Cover Screws, 5/8” Long
4 — Box Screws, 1” Long

NOTICE: These thermostats are designed for temperature control service only.
Because they may not fail safe, they should not be used for temperature limiting duty.
WARNING: Users should install adequate back-up controls and
safety devices with their electric heating equipment. Where the
consequences of failure may be severe, back-up controls are
essential. Although the safety of the installation is the respon-
sibility of the user, Chromalox will be glad to make equipment
recommendations.

RTBC RTBC-EP
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INSTALLATION

2. FOR CABLE WITH EXPOSED METAL BRAID (-C):
Push the braid back 12 inches on the cable.  See Figure 2.

3. FOR ALL CABLE:
Feed the end of the cable through the appropriate hole in 
the base. Allow 8 inches of cable to extend above the top of
the base.  See Figure 3.

4. FOR ALL CABLE:
Slide cable grommet over the end of the cable and insert it into 
the opening in the base. Attach the base to the pipe by threading
the appropriate sized pipestrap through the slot in the mounting
plate. Tighten the pipestrap until the base is loosely attached to
the pipe.  See Figure 4.

5. FOR OVERCOATED CABLES (-CR or -CT):
Score the outer insulation 1-1/2 inches from the end of 
the cable. Remove the jacket to expose the metal braid.  See
Figure 5. WARNING: Do not damage the braid or the base
cable insulation.

6. FOR ALL CABLE:
Punch out the knockouts on the bottom of the box which cor-
respond to the openings in the base through which the heating
cable passes. For these kits, the openings to be knocked out
are the ones opposite the conduit entry and the one by the side
of the box. Be careful to punch out only those knockouts to be
used. If one is mistakenly punched, blank grommets can be
ordered to re-establish the watertight seal.  See Figure 6.

7. FOR ALL CABLE:
Feed the capillary of thermostat through the side hole of the box
and side hole of the base. Slip the grommet over the capillary
between the box and the base.  See Figure 7.

8. FOR ALL CABLE:
Feed the cable through the end hole in the box. Allow 3/4 inch-
es of stainless steel capillary to extend above the bottom of the
box. Secure box to base using all four large (8-32) screws.  See
Figure 8.

9. FOR OVERCOATED CABLE:
Starting from the end of the cable. unravel 1-1/2 inches of the
braid. Twist the strands together to form a pigtail.  See Figure 9.

10. FOR SELF-REGULATING CABLE:
Using standard electrical cutters, cut a 3/4 inch long notch out 
of the cable between the conductor wires. Bare a 3/8 inch
length of each conductor by stripping off the outside insula-
tion and the inner black core material.  See Figure 10.

11. FOR CONSTANT WATTAGE CABLE:
Score the outer jacket 3/4 inch from the end of the cable and 
remove the jacket. Cut off the exposed nichrome wire, pushing
any remainder back under the jacket. Constant Wattage cables
have an inner layer of insulation which is also to be removed
as described above. Separate the buss wires and strip off the
last 3/8 inch of insulation from both buss wires.  See Figure 11.

Figure 2
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Figure 5
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Figure 8 Figure 9
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12. FOR OVERCOATED CABLE (RTBC ONLY):
Insert the end of the braid pigtail into the opening in the terminal
block which will be nearest the center of the box. Tighten the
screw firmly to hold the braid in place.  See Figure 12.

13. FOR ALL CABLE:
Insert the bared ends of the conductors into two adjacent
openings in the terminal block. Tighten screws firmly to hold
conductors in place.  See Figure 13.

14. FOR RTBC ONLY:
Remove the screw and collar from the NORMALLY
CLOSED terminal of the thermostat. Discard the collar. Push
the screw through the opening in the connector attached to the
insulated wire and screw it back into the normally closed ter-
minal.  See Figure 14.

15. FOR ALL CABLE:
Connect conduit hub (Chromalox CCH-1 or equal) to the box.
Attach conduit to hub and bring 8 inches of power leads into
the box.  See Figure 15.

16. FOR ALL CABLE:
Strip a 3/8 inch length of each conductor of the power wiring.
See Figure 16.

17. FOR RTBC ONLY:
Crimp the ring connector onto the end of the “HOT” conduc-
tor. Remove the screw and collar from the COMMON termi-
nal. Discard the collar. Push the screw through the opening in
the ring connector. Drive the screw back into the COMMON
terminal.  See Figure 17.

18. FOR RTBC ONLY:
Insert the bared end of the ground wire into the opening of the
terminal block which is opposite of the braid (or is empty).
Insert the ends of the other hot (or neutral) and the 8 inch long
wire into the two remaining openings in the terminal block.
Tighten screws firmly to hold conductors in place.  See Figure
18.

19. FOR RTBC-EP ONLY:
Slide the bared end of the hot power lead into the opening in the
terminal block which is opposite of the empty terminal. Slide the
bared end of the other hot or the neutral power lead into the mid-
dle opening of the terminal block. Tighten the screws firmly to
hold the wires in place.  See Figure 19.

20. FOR RTBC-EP ONLY:
A. Slide the bared end of the black (NORMALLY CLOSED) 

thermostat wire into the opening of the terminal block which
is next to the incoming power leads.

B. Slide the bared end of the purple (COMMON) thermostat
wire into the opening opposite of the hot power lead.
Tighten the screws firmly to hold the wires in place.  See
Figures 20A and 20B.

INSTALLATION

Figure 12

Figure 13

Figure 14 Figure 15

Figure 16 Figure 17

Figure 18 Figure 19

Figure 20A Figure 20B
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98 -  083
TA - X8 - 5K
Litho in U.S.A.

Chromalox®

P R O D U C T    S E R V I C E
600 RIDGELY ROAD, MURFREESBORO, TN 37129
PHONE: (615) 848-2565                     FAX: (615) 848-2181

Chromalox warrants only that the Products and parts manufactured by Chromalox, when shipped, and
the work performed by Chromalox when performed, will meet all applicable specification and other specific
product and work requirements (including those of performance), if any, and will be free from defects in
material and workmanship under normal conditions of use. All claims for defective or nonconforming
(both hereinafter called defective) Products, parts or work under this warranty must be made in writing
immediately upon discovery, and in any event, within one (1) year from delivery, provided, however all
claims for defective Products and parts must be made in writing no later than eighteen (18) months after
shipment by Chromalox. Defective and nonconforming items must be held for Chromalox's inspections
and returned to the original f.o.b. point upon request. THE FOREGOING IS EXPRESSLY IN LIEU OF ALL
OTHER WARRANTIES WHATSOEVER, EXPRESS, IMPLIED AND STATUTORY, INCLUDING, WITHOUT
LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

Notwithstanding the provisions of this WARRANTY AND LIMITATION Clause, it is specifically under-
stood that Products and parts not manufactured and work not performed by Chromalox are warranted only
to the extent and in the manner that the same are warranted to Chromalox by Chromalox's vendors, and
then only to the extent that Chromalox is reasonably able to enforce such warranty, it being understood
Chromalox shall have no obligation to initiate litigation unless Buyer undertakes to pay all cost and expens-

es therefor, including but not limited to attorney's fees, and indemnifies Chromalox against any liability to
Chromalox's vendors arising out of such litigation.

Upon Buyer's submission of a claim as provided above and its substantiation, Chromalox shall at its
option either (i) repair or replace its Products, parts or work at the original f.o.b. point of delivery or (ii)
refund an equitable portion of the purchase price.

THE FOREGOING IS CHROMALOX'S ONLY OBLIGATION AND BUYER'S EXCLUSIVE REMEDY FOR
BREACH OF WARRANTY, AND IS BUYER'S EXCLUSIVE REMEDY AGAINST CHROMALOX FOR ALL
CLAIMS ARISING HEREUNDER OR RELATING HERETO WHETHER SUCH CLAIMS ARE BASED ON
BREACH OF CONTRACT, TORT (INCLUDING NEGLIGENCE AND STRICT LIABILITY) OR OTHER THEORIES,
BUYER'S FAILURE TO SUBMIT A CLAIM AS PROVIDED ABOVE SHALL SPECIFICALLY WAIVE ALL
CLAIMS FOR DAMAGES OR OTHER RELIEF, INCLUDING BUT NOT LIMITED TO CLAIMS BASED ON
LATENT DEFECTS. IN NO EVENT SHALL BUYER BE ENTITLED TO INCIDENTAL OR CONSEQUENTIAL
DAMAGES AND BUYER SHALL HOLD CHROMALOX HARMLESS THEREFROM. ANY ACTION BY BUYER
ARISING HEREUNDER OR RELATING HERETO, WHETHER BASED ON BREACH OF CONTRACT, TORT
(INCLUDING NEGLIGENCE AND STRICT LIABILITY) OR OTHER THEORIES, MUST BE COMMENCED
WITHIN ONE (1) YEAR AFTER THE DATE OF SHIPMENT OR IT SHALL BE BARRED.

W2008M

WARRANTY AND LIMITATION OF REMEDY AND LIABILITY

21. FOR RTBC-EP ONLY:
Trim the blue (NORMALLY OPEN) thermostat wire so that it
is only 2 inches long. Tape over the end of the wire using
fiberglass tape.  See Figure 21.

22. FOR RTBC-EP WITH OVERCOATED CABLE ONLY:
Slide the bared end of the ground wire into the end of the
uninsulated barrel connector. Crimp it on using a crimping
tool. Slide the end of the braid pigtail into the other end of the
uninsulated barrel connector and crimp it on.  See Figure 22.

23. FOR ALL CABLE:
Mount terminal block to bottom of the box by driving the 6-32
self-tapping screw into the mounting hole as shown.  See
Figure 23.

24. FOR ALL CABLE:
Thread the screws into the outside pair of mounting holes of
the thermostat leaving approximately 1/8 inch of thread. Slide
the screws into the slots in the mounting bracket. Push the
thermostat down as far as it will go and tighten the screws
firmly.  See Figure 24.

25. FOR ALL CABLE:
Push the knob onto the shaft of the thermostat. Adjust thermo-
stat to desired temperature setting.  See Figure 25.

26. FOR ALL CABLE:
Carefully push wires into the box. Secure lid to box.  See
Figure 26.

27. FOR CABLE WITH EXPOSED METAL BRAID:
Unravel four inches of braid from the cable and twist into a pig-
tail. Connect to appropriate grounding source.  See Figure 27.

28. FOR ALL CABLE:
Extend capillary to allow bulb to be placed in desired location.
The bulb should be placed on the bottom half of the pipe
spaced 90˚ from the nearest heating cable or centered between
equally spaced heaters. Do not locate the bulb within 3feet of
a pipe support or other heat sink.

INSTALLATION

Figure 21 Figure 22

Figure 23 Figure 24

Figure 25 Figure 26

Figure 27
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Post House Valve Chart 

 

Boiler room 

 

Pump # 1 

#1  4” Butterfly glycol return 

#2  4” Triple duty glycol supply  

#3  ¾” Ball valve drain in Suction Diffuser 

 

Pump #2  

#4  4” Butterfly glycol return 

#5  4” Triple duty glycol supply  

#6  ¾” Ball valve drain in Suction Diffuser 

 

Boiler  

#7  2” Outlet ball valve  

#8  2” Inlet ball valve 

#9  ¾”Boiler drain outlet (supply) 

#10  ¾”Boiler drain inlet (return) 

#11  2” Circuits setter  

#12  3” Butterfly boiler outlet (Supply isolation to main loop) 

#13  3” Butterfly boiler inlet (Return isolation to main loop) 

#14  2” Mixing valve boiler supply and return 3 way control valve 

#15 ¾” Air separator vent 

#16 ¾” Lock shield ball valve from separator to expansion tank 

#17 4” 3 way valve power activated. 

#18 4” Manual butterfly 3 way valve inlet. 

#19 ¾” ball valve return cooling tower drain 

#20 ¾” ball valve return main loop drain. 

 

Corridor at east stairwell  

 

#21 2” Main supply shut off to risers 11 and 12  

#22  2” Main return shut off to risers 11 and 12  

#23 2” Supply (room 109c) 

#24 2” Return (room 109c) 

#25 ¾” Ball valve drain supply riser 11 (room 109c) 

#26 ¾” Ball valve drain return riser 11 (room 109c) 

#27 2” Riser 11 return circuit setter (room 109) 

#28 2” Supply riser 12 (room 109a) 



#29 2” Return riser 12 (room 109a) 

#30 2” riser 12 return circuit setter (room 109 a) 

#31 ¾” Ball valve drain supply riser 12 (boiler room) 

#32 ¾” Ball valve drain return riser 12 (boiler room) 

 

Corridor - across form Room 110 

 

#33  2” Supply to riser 9 

#34  2” Return to riser 9 

#34  2” Riser 9 return circuit setter  

 

Corridor – across from room 110   WSHP-G 

 

#36  1 ½” Supply to heat pump  

#37  1 ½” Return to heat pump  

#38  ¾” Return drain from heat pump 

#39  ¾” Supply drain from heat pump 

#40  ¾” Ball valve drain supply riser 9 (room 109e) 

#41  ¾” Ball valve drain return riser 9 (room 109d) 

 

Corridor – across from room 106    WSHP-H 

 

#42  1 ¼” Supply to heat pump  

#43  1 ½” Return to heat pump  

#44  Circuit setter from heat pump 

#45  ¾” Supply drain from heat pump 

#46  ¾” Return drain from heat pump 

 

Garage area valves - Between columns 5 and 6 

 

#48  2” Main supply shut off to risers 8 and 10  

#49  2” Main return shut off to risers 8 and 10 (room 110 a) 

#50  1-½” Supply to riser 8 

#51  1-½” Riser 8 return circuit setter 

#52  ¾” Ball valve drain supply riser 8  

#53  ¾” Ball valve drain return riser 8 

 

Garage area valves - Between columns 6 and 7 

 

#54  2” Supply to riser 10 



#55  2” Riser 10 return circuit setter 

#56  ¾” Ball valve drain supply riser 10  

#57  ¾” Ball valve drain return riser 10 

 

Corridor – across from room 108 and 110a 

  

#58  2” Supply to riser 7 

#59  2” Return to riser 7 

#60  ¾” Ball valve drain supply riser 7 (room 109f) 

#61  ¾” Ball valve drain return riser 7 (room 109f) 

#62  2” Riser 7 return circuit setter 

 

Corridor – across from room 106 

 

#63  2” Supply to riser 5 

#64  2” Return to riser 5 

#65  2” Riser 5 return circuit setter 

#66  ¾” Ball valve drain supply riser 5 (room 105) 

#67  ¾” Ball valve drain return riser 5 (room 105) 

 

Corridor – across from west corner room 106 

 

#68  2” Supply to riser 6 

#69  2” Return to riser 6 

#70  2” Riser 6 return circuit setter (room 106) 

 

West corner - room 106    WSHP-F 

 

#71  1 ¼” Supply to heat pump  

#72  1 ½” Return to heat pump  

#73  Circuit setter from heat pump 

 

East corner - room 106    WSHP-E 

 

 

#74  1¼” Supply to heat pump  

#75  1 ½” Return to heat pump  

#76  Circuit setter from heat pump 

 

#77  ¾” Ball valve drain supply riser 6 (garage -between columns 4 and 5) 



#78  ¾” Ball valve drain return riser 6 (garage -between columns 4 and 5) 

 

Corridor – Between room 104a and 104b 

 

#79  2” Supply to riser 3 

#80  2” Return to riser 3 

#81  2” Riser 3 return circuit setter 

#82  ¾” Ball valve drain supply riser 3 (room 103) 

#83  ¾” Ball valve drain return riser 3 (room 103) 

 

Corridor – Across from 104a 

 

#84  2” Supply to riser 4 

#85  2” Return to riser 4 

#86  2” Riser 4 return circuit setter 

#87  ¾” Ball valve drain supply riser 4 (garage -between columns 3 and 4) 

#88  ¾” Ball valve drain return riser 4 (garage -between columns 3 and 4) 

 

Corridor - by elevator 

 

#89  2” Main supply end of main shut off 

#90  2” Main return end of main shut off 

#91 1 ¼” Circuit setter  

#92 ½” Boiler drain 

 

Corridor – By elevator  WSHP-D 

 

#93  1” Supply to heat pump  

#94  1” Return to heat pump  

#95  Circuit setter from heat pump 

#96  ½” Boiler drain 

 

Hallway room 101 by room 101a 

 

#97 2” Supply to riser 1a 

#98  2” Return to riser 1a 

#99  1 ¼” Riser 1a return circuit setter 

#100 ¾” Ball valve drain supply riser 1a 

#101  ¾” Ball valve drain return riser 1a 

 



 

 

WSHP G  Hallway room 101 by room 101b 

 

#102  ¾ ” Supply to heat pump  

#103  ¾ ” Return to heat pump  

#104  Circuit setter from heat pump 

#105  ¾” boiler drain  

#106 C 

#107 1” Inlet isolation for circuit setter loop 

#107 1” Outlet isolation for circuit setter loop 

 

Hallway room 101 by room 101b 

 

#109 2” Supply to riser 1b 

#110 2” Return to riser 1b 

#111 2” Riser 1b return circuit setter 

#112  ¾” Ball valve drain supply at directional change (room 101) 

#113  ¾” Ball valve drain return at directional change (room 101) 

#114 ¾” Ball valve drain supply riser 1b 

#115  ¾” Ball valve drain return riser 1b 

#116  2” Riser 2 return circuit setter (room 102a) 

#117  1 ½ Shut off valve supply to riser 1b (room 101) 

#118  2” Return to riser 1b (room 102a) 

#119  2” Supply to riser 1b (room 102a) 

#120  ¾” Ball valve drain supply riser 2 (room 102a) 

#121  ¾” Ball valve drain return riser 2 (room 102a) 

 

Cooling Tower - Roof 

 

#122  4” Butterfly valve supply to tower  

#123  4” Butterfly valve supply to tower  

#124  4” Circuit setter return form cooling tower 

#125  1” Riser drain at riser on return piping 

#126  1” Riser drain at riser on supply piping 

#127  ½” main drain for cooling tower coil 

#128  2” Main sump drain for cooling tower 

#129  ½” Glycol supply inlet Hoffman vent isolation 

#130  1” Start up vent valve (in soffit area on return piping penetration 

through 6th floor) 



#131  ½” Glycol return outlet Hoffman vent isolation 

 

WSHP-F in room 109  

 

#132  ¾ ” Supply to heat pump  

#133  ¾ ” Return to heat pump  

#134  ¾ ” Supply drain 

#135  ¾ ” Return drain 

 

Boiler room 

 

#136  1 ¼” Primary gas isolation valve 

#137  1 ¼” Secondary  gas isolation valve 

 

Make up water line to expansion valve 

 

#138 ¾” Inlet ball valve to PRV 

#139 ¾” Outlet ball valve from PRV 

#140 ¾” By-pass for PRV  

 

#141 ¾” Expansion tank drain valve 
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