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Guidelines for the design, purchase and installation of Slant/Fin Caravan oil-fired and dual fuel hot water modular boiler systems.
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CODES AND STANDARDS

Oil-fired Caravan installations must comply to local codes or, in the
absence of local codes, to the ANSI/NFPA 31, Installation of Oil
Burning Equipment, latest edition.

In addition, where required by the authority having jurisdiction, the
installation must conform to American Society of Mechanical
Engineers Safety Codes for controls and safety devices for 
automatically fired boilers, No. CSD-1. The installation must also
conform to the additional requirements of Slant/Fin Instruction Book
publication no. L-40 latest edition.

All electrical wiring is to be done in accordance with the National
Electrical Code ANSI/NFPA No. 70-latest edition and all local 
electrical codes. The unit must be electrically grounded if an exter-
nal power source is used.

In Canada, the installation must be in accordance with standards
CGA B149.1 and B149.2, installation codes for oil burning
appliances and equipment and/or local codes. All electrical
connections are to be made in accordance with Standard C.S.A.
C22.1 Canadian Electrical Code Part 1 and/or local codes.

INTRODUCTION OF FRESH WATER

Introduction of excessive amounts of fresh water into a system can
cause scaling and leave deposits in the boiler and the surrounding
pipes. This will lead to inefficient boiler operation and breakdown.
Fresh water will enter the system as a result of hidden leaks such
as may occur in underground piping. Relief valves should be piped
to a location that shows visible signs of relief.

Process applications that use fresh water, require the use of heat
exchangers. Any process application that results in introduction of
fresh water into a boiler can cause scaling with deposits forming in
the boiler and surrounding piping. This will damage the boiler.
Introduction of fresh water from leaks will cause similar damage.
Use of fresh water will void warranty.

In some areas it may be necessary to use a feed water treatment to
control the corrosive makeup of the feed water. Check with the local
authority, to determine if the feed water will need a conditioning
treatment before being supplied to the boiler.

LOCAL CODE APPROVALS

New York City:
New York City Bar No. 51-58

Pennsylvania:
174-BT-S

WET-BASED CAST-IRON MODULAR BOILERS
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Table 1:  Oil Caravan ratings hot water models - LDWO Series (100 psi maximum working pressure)

INTRODUCTION

This Caravan application manual is intended to simplify the selec-
tion and application of Slant/Fin modular systems for a variety of
space heating and domestic hot water requirements. Where any
additional information is required, contract your local wholesaler,
Slant/Fin sales representative, or the Slant/Fin factory.

A. Design flexibility - Caravan modular boiler systems are 
available in virtually any size capacity simply by adding modules.

B. Boiler room design, size and flexibility - since Caravan 
modules have the burner and controls mounted to the front, they 
can be installed with minimum clearances as per codes, thus 
saving a significant amount of floor space.

C. Faster, easier installation - modules are completely factory
assembled, including individual jackets to save on-site labor.
Optional easy to install supply and return headers with flexible
quick connect fittings are available for hot water systems.

D. Safety - each module contains an individual high limit control
and a flame safeguard control. ASME relief valve is provided
separately for mounting directly on boiler.

E. Fast domestic hot water recovery - Caravan offers an external
heat exchanger of the positive circulating type.

LDWO-600-2-5 2 4.30 602 500 2900 435 14.9 31.0 1570 2"
LDWO-750-2-6 2 5.20 728 596 3453 518 17.8 35.6 1790 2"
LDWO-850-2-7 2 6.00 840 684 3967 595 20.4 45.2 2000 3"
LDWO-900-3-5 3 6.40 896 750 4347 652 22.4 46.5 2355 3"
LDWO-1100-3-6 3 7.80 1092 894 5180 777 26.7 53.4 2685 3"
LDWO-1300-3-7 3 9.00 1260 1026 5947 892 30.6 67.8 3000 3"
LDWO-1700-4-7 4 12.00 1680 1368 7933 1190 40.9 90.4 4000 3"
LDWO-2100-5-7 5 15.00 2100 1710 9913 1487 51.1 113.0 5000 3"
LDWO-2500-6-7 6 18.00 2520 2052 11893 1784 61.3 135.6 6000 3"
LDWO-2900-7-7 7 21.00 2940 2394 13880 2082 71.5 158.2 7000 4"
LDWO-3400-8-7 8 24.00 3360 2736 15860 2379 81.7 180.8 8000 4"

Model  No.

No. of
Heating
Modules

Firing
Rate

#2 Oil
GPH* Input

Ratings (MBH)

Gross
Output

‡ EDR
Water

(Sq. Ft.)

I=B=R
Net

Ratings
(MBH)†

Boiler
Horsepower

Water
Content

(gal.)
Ship
Wt.

Recommended
Header Size§

* Light oil, 140,000 Btuh per gallon.
† Net ratings are based on a piping and pick-up allowance of 1.15. Slant/Fin should

be consulted before selecting a boiler for installation having unusual piping and
pick-up requirements.

‡ Based on 150 Btuh per square foot E.D.R. at 170°F average water temperature.
§ Modules in excess of 8 are piped in parallel to first eight.

For larger sizes, use multiples of the above.

Ted
Line
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LDWO-600-2-5 215⁄8 87⁄32 8 343⁄8 4'4"
LDWO-750-2-6 25 929⁄32 8 373⁄4 4'4"
LDWO-850-2-7 283⁄8 1119⁄32 9 411⁄8 4'4"
LDWO-900-3-5 215⁄8 87⁄32 8 343⁄8 6'7"
LDWO-1100-3-6 25 929⁄32 8 373⁄4 6'7"
LDWO-1300-3-7 283⁄8 1119⁄32 9 411⁄8 6'7"
LDWO-1700-4-7 283⁄8 1119⁄32 9 411⁄8 8'10"
LDWO-2100-5-7 283⁄8 1119⁄32 9 411⁄8 11'1"
LDWO-2500-6-7 283⁄8 1119⁄32 9 411⁄8 13'4"
LDWO-2900-7-7 283⁄8 1119⁄32 9 411⁄8 15'7"
LDWO-3400-8-7 283⁄8 1119⁄32 9 411⁄8 17'10"

Model No. ‡ A B C D † L *

* 27" spacing between modules.
† Add 151⁄4" for dual fuel models.
‡ Dual fuel prefix is LWDF.

Note: Standard boiler unit prefix is LDWO.

Figure 1. Oil Caravan dimensions and typical piping/hot water models

Gas 620 620 500 2900 435 14.9 31.0 1650 2" 
Oil 4.30* 602
Gas 750 750 592 3433 515 17.7 35.6 1870 2"
Oil 5.20* 728
Gas 798 798 620 3607 540 18.6 40.4 2080 3"
Oil 6.00* 840 674 3907 586 20.1
Gas 930 930 750 4347 652 22.4 46.5 2475 3"
Oil 6.40* 896
Gas 1125 1125 888 5147 772 26.5 53.4 2805 3"
Oil 7.80* 1092
Gas 1197 1197 930 5407 810 27.9 60.6 3120 3"
Oil 9.00* 1260 1011 5860 879 30.2
Gas 1596 1596 1240 7213 1080 37.2 80.8 4160 3"
Oil 12.00* 1680 1348 7813 1172 40.3
Gas 1995 1995 1550 9013 1350 46.4 101.0 5200 3"
Oil 15.00* 2100 1685 9767 1465 50.3
Gas 2394 2394 1860 10820 1620 55.7 121.2 6240 3"
Oil 18.00 2520 2022 11720 1758 60.4
Gas 2793 2793 2170 12620 1890 65.0 141.4 7280 4"
Oil 21.00* 2940 2359 13673 2051 70.5
Gas 3192 3192 2480 14420 2160 74.3 161.6 8320 4"
Oil 24.00* 3360 2696 15627 2344 80.5

Model No.

No. of
Htg.
Mod. Fuel

Firing
Rate

CCFH
GPH

Input
(MBH)

Gross
Output
(MBH)

‡ EDR
Water

(Sq. Ft.)

I=B=R
Net

(MBH)†
Horse-
power

Water
Content

(gal.)
Ship
Wt.

Recom-
mended
Header
Size§

Table 2. Dual Fuel Caravan Ratings Hot Water Models - LWDF Series (100 psi maximum working pressure)

LWDF-600-2-5 2

LWDF-750-2-6 2

LWDF-850-2-7 2

LWDF-900-3-5 3

LWDF-1100-3-6 3

LWDF-1300-3-7 3

LWDF-1700-4-7 4

LWDF-2100-5-7 5

LWDF-2500-6-7 6

LWDF-2900-7-7 7

LWDF-3400-8-7 8

Ratings

* Light oil, 140,000 Btuh per gallon.
† Net ratings are based on a piping and pick-up allowance of 1.15.  

Slant/Fin should be consulted before selecting a boiler for installation having unusual piping and pick-up requirements.
‡ Based on 150 Btuh per square foot E.D.R. at 170°F average water temperature.
§ Modules in excess of 8 are piped in parallel to first eight.

For larger sizes, use multiples of the above.

Design Data

Max. ASME Working Pressure: 100 psi
Power Requirements: 120 V/60 HZ,

Amp (s) per module:
For Carlin burners 6.0

Design Data

Max. ASME Working Pressure:100 psi
Power Requirements: 120 V/60 HZ,

8.0 amps per module
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RECOMMENDED PIPING AND WATER FLOW
Good system design addresses flow rates through boilers. It is
possible to have too little flow and too much flow. Most boiler 
system designs are based on a 20˚F  to 30˚F temperature rise in
the boiler when it is firing at full input. 

When the flow rate is too high through a module the water flow
tends to short circuit from the return tapping to the supply tapping
of a module. When flow rate is too high the boiler efficiency may
drop and there is excess electrical consumption by the circulator.

Recommended water flows and resultant pressure drops through
Caravan modules are as follows. Flow rate is for 20 rise in water
temperature and pressure drop is determined at recommended
flow rate and includes 1-1/2” pipe that connects module to
Slant/Fin header.
7-section modules are used in LDWO-850, LDWO-1300,

LDWO-1700, LDWO-2100, LDWO-2500, LDWO-2900 and LDWO-3400.

6-section modules are used in LWO-750 and LWO-1100.

5-section modules are used in LWO-600 and LWO-900.

Operating Pressures
System static pressure should be at least 15 PSI cold in modules.
When circulators are operating the pressure in the modules
should be at least 15 PSI when the water is cold.

Optional Piping Method - Primary/Secondary
When applying oil-fired Caravan boilers to a low temperature
water system care should be taken to maintain 130˚F return water 
temperature inside the Caravan boiler. One way to accomplish
this is to design the boiler using primary/secondary piping.

Slant/Fin recommends a minimum of 15˚F system water 
temperature rise across modules that are firing. If the desired
temperature rise is lower than a primary/secondary arrangement
should be used, either for the whole modular boiler or using a 

multiple boiler system as described below. The 15˚F minimum
temperature rise can be maintained in the modules without
affecting the system water.

1. Primary/secondary piping may be applied to a Caravan 
modular boiler system as demonstrated on Figure 4. In this 
type of application the modular boiler is contained within the 
primary loop. However, this is still a modular boiler, if it has
no valves between the modules.

2. Primary/secondary piping may also be used on each individual 
“module”, please see figure 5. In this arrangement the Caravan 
is no longer a “modular” boiler, it is now a “multiple” boiler 

system. In a multiple boiler system each module is actually a 
standalone boiler and each boiler should be equipped with a 
manual reset hi limit and low water cutoff. Certain local codes 
also require a minimum distance between each boiler.

Please remember to always follow code requirements applicable
to the building that the boilers are being installed in.

Most Caravan systems are applied as a modular boiler, not as a
multiple boiler. A modular boiler system is efficient, easy to main-
tain and very dependable. When a multiple boiler is used there
are additional circulators, manual reset hi limits and low water cut-
offs to install and maintain.

Some people believe a multiple boiler system is more efficient
because water flows through only those units that are firing. They
may think water flowing through modules not firing leads to energy
loss in those modules. However, we must remember a boiler heat
exchanger is designed to absorb heat from high temperature com-
bustion and transfer it to low temperature water (certainly below
250˚F water). Boilers do not make good “convectors” and very lit-
tle heat is passed through the venting of a module not firing. Oil-
fired modules experience very low airflow through the heat
exchanger when not firing.

In most applications we recommend a step or stage controller,
that modulates system water temperature, be used on a Caravan
system. These controls ensure the number of modules firing
equals the actual demand for heat. Slant/Fin’s step controllers are
the SC-3 and SC-9 model controls. Please see the Control sec-
tion of this manual for more information on these controls.

Module
Flow Rate/

Module GPM
Pressure

Drop/Module PSI

7-section 34 0.30

6-section 30 0.30

5-section 25 0.30
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Figure 2. Typical space heat piping – For primary circulation only.

Figure 3. Typical space heat and domestic piping – For primary circulation only.
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Figure 4.  Primary/Secondary piping of modular boiler.

Figure 5.  Primary/Secondary piping of multiple boiler.
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Figure 7. Supply and return piping locations for space heat with domestic hot water

Figure 8: Instantaneous tankless coil—
two temperature with recirculation

Figure 9: Storage tank from tankless coil with recircula-
tion locations for space heat with domestic
hot water

SUGGESTED DOMESTIC HOT WATER PIPING

Minimum flow rate formula:
Minimum flow rate through modules = 

Gross output (MBH)
20,000

Note: A water flow proving device
is recommended on all
Caravan systems.

Figure 6. Recommended boiler piping for variable volume zone circulation

RECOMMENDED SYSTEM PIPING AND WATER FLOW
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EQUIPMENT INCLUDED
LDWO SERIES –– Hot Water Models
• Pre-assembled heat exchangers with built-in air separators
• Insulated baked enamel jacket.
• Flue collector.
• Draft regulator.
• Flame retention oil burner with nozzle and CAD cell.
• Primary burner control.
• Temperature limit.
• Flue brush.
• Module temperature and pressure gauge.
• System pressure and temperature gauge. 

(unmounted-1 per system).
• Pressure relief valve (unmounted-1 per module).
• Control header (unmounted-1 per system, up to 8 modules).

OPTIONAL EQUIPMENT
• Headers.
• Control System.

Figure 10. Oil Caravan—optional header assembly for all models LDWO and LWDF hot water Caravan systems.

*Building piping must be rigidly secured so it cannot    
move where connected to headers.

NOTE:
Shown reverse return (Preferred). For direct return,
header assembly piping connections may be made at
the same end of the boiler bank, not as shown.

Some governing agencies do not allow compression
type couplings. Consult your local code requirements.

3'' RETURN HEADER
WITH 11/2'' STUBS

(3 MODULE)

* 3'' BUILDING
PIPING

(BY OTHERS)

11/2'' X 34'' SQUARE NIPPLE

11/2'' X 30'' NIPPLE

CAST END CAP
WITH 3/4'' TAPPING.

SUPPLY OR RETURN.
FOR USE WITH LWCO.

3'' SUPPLY HEADER
WITH 11/2'' STUBS

(3 MODULE) 

11/2'' X 4'' NIPPLE

3'' PIPE X 20''
(BY OTHERS)

11/2'' UNION

11/2'' X 11/2'' X 11/2'' TEE

11/2'' X 3/4'' BUSHING

 3/4'' DRAIN VALVE

11/2'' X CLOSE NIPPLE

11/2''  ELBOW



3'' SUPPLY HEADER
WITH 11/2'' STUBS

(2 MODULE)

*3'' BUILDIING PIPE
CONNECTION

1/2'' PRESSURE
TEMPERATURE

GAUGE

1/2'' WELLS

3'' FLEX JOINT
(SEE DETAIL "A")

11/2'' ELBOW

11/2'' X 15'' NIPPLE

CAST END CAP

3'' RETURN HEADER
WITH 11/2'' STUBS

(2 MODULE) 

3'' FLEX JOINTS
(SEE DETAIL "A")

11/2'' X 8'' SQUARE NIPPLE

11/2'' FLEX JOINT
(SEE DETAIL "A")

11/2'' X 4'' NIPPLE

CONTROL HEADER
3'' x 1/2'' x 1/2'' x 1/2''

150 psi   275˚ F

Pressure/Temp Rating for flex joint fittings
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BOILER ROOM DESIGN
Caravan modular boiler systems allow better utilization of floor
space and permit future expansion with minimum cost. Caravan
modules are hand truckable, fit through doorways and often may
be installed around an existing inoperative boiler. They can be
grouped in heating module batteries of single, multiple or angular
rows. Oil-fired boiler systems consisting of 9 or more modules
should be piped in parallel in two or more batteries. Illustrated
below are typical boiler room layouts and dimensional data on the
size requirements of oil-fired hot water boilers.

BOILER ROOM AIR SUPPLY
To ensure safe, efficient operation, the modular boiler system must
be supplied with sufficient air to support complete combustion,
replacing air entering draft dampers or draft hoods and ventilating
the boiler room or areas. For additional information, not listed
below, see ANSI,Z223.1, section 5.3.3.    

INSTALLATION IN ENCLOSED BOILER ROOM REQUIRES
TWO UNOBSTRUCTED OPENINGS FOR PASSAGE OF
AIR INTO THE BOILER ROOM:

1. Air drawn horizontally from outdoors DIRECTLY
through an outside wall; one louvered opening near 
the floor (below burner air inlet) and one louvered 
opening near the ceiling (above the highest draft 
regulator), each opening with a minimum FREE air 
passage area of 1 square inch per 4000 BTUH of total 
system input.

2. Air drawn horizontally from outdoors through 
HORIZONTAL DUCTS; one opening near the floor (below

burner inlet) and one opening near the ceiling (above
the highest draft regulator), each open-
ing with a minimum FREE air passage
area of 1 square inch per 2000 BTUH of total system
input.

3. Air drawn VERTICALLY from outdoors; one opening 
at the floor and one opening at the ceiling, each opening 
with a minimum FREE air passage area of 1 square inch 
per 4000 BTUH of total system input.

4. Air drawn from inside the building; one opening near 
the floor (below burner inlet) and one opening near the 
ceiling (above the highest draft regulator), each opening 
with a minimum FREE air passage area of 1 square inch 
per 1000 BTUH of total system input.

IF BOILERS ARE INSTALLED ADJACENT TO OTHER FUEL
BURNING EQUIPMENT, THE AREA OF FREE OPENINGS MUST
BE APPROPRIATELY INCREASED  TO ACCOMMODATE THE
ADDITIONAL LOAD.

UNLESS PROPERLY CONTROLLED, AVOID THE USE OF
FORCED VENTILATION, SINCE IT CAN CREATE AN 
UNDESIRABLE PRESSURE DIFFERENTIAL BETWEEN 
BOILER ROOM AND AIR SOURCE.

Figure 11. Correct location of combustion-air supply ducts
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Figure 12.  Typical layouts for oil-fired systems

* Caravan can be installed as close as 1" from the wall, local codes 
permitting. However, 24" is recommended for service inspection 
access.

∆ See Figure 1 dimensions A and D.
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VENTING A OIL-FIRED SYSTEM
A boiler venting system provides draft and an escape path for the
products of combustion. In a venting system for an oil-fired
Caravan, there are three major components: a riser with draft reg-
ulator for each module, a breeching manifold, and a chimney.

Sometimes the venting system for a boiler plant has to be
designed to compensate for inadequate chimney conditions. A
mechanical draft inducer, properly sized and installed, can usually
increase chimney capacity sufficiently to provide proper venting.
Where a draft inducer is called for, consult local codes and the
recommendations of the mechanical draft inducer manufacturer.
Normally, a draft proving device is necessary to permit operation
of the boilers only when adequate draft exists.

It is important to note that when considering a mechanical draft
inducer, the boiler room air supply requirements must be
increased. Consult the draft inducer manufacturer for this 
information.

Draft Regulator
The draft regulator compensates for excessive draft that can be
caused by varying weather conditions. The regulator should be of
the barometric-draft type. Once adjusted for a particular venting
system, this type regulator automatically compensates for 
excessive draft to assure optimum operating efficiency.

Breeching
Breeching is a term used to describe a manifold(s) that connects
individual boiler modules to a chimney. Breeching is usually 
constructed of sheet metal having a smooth interior surface with
all joints made tight against leakage. The layout of a particular
boiler room may require that the modules be arranged in
"batteries" with rows either parallel or at right angles. Minimum
breeching sizes are given in Table 3.

To avoid creating turbulent air patterns in the breeching, it is 
suggested that individual boiler vent pipes be connected to the
breeching as indicated in Figure 13.

The breeching manifold should extend into, but not beyond, the
chimney liner. Round breeching is preferable to rectangular
breeching.

Chimney
Caravan oil-fired modular boilers operate efficiently with masonry
or prefabricated chimneys. This latter type of chimney construction
is generally the least expensive.

Minimum chimney sizes and heights are given in Table 4. In 
addition, the chimney should be high enough to minimize the
effects of turbulent winds and high pressure areas common near
roof-top obstructions. The National Board of Fire Underwriters 
recommends that the chimney should extend 3 feet above the
roof and be 2 feet higher than any obstruction within 10 feet (fig-
ure 13).  The use of a vent cap where permitted by code gives
additional protection against adverse wind conditions and precipi-

tation.

Sizing Horizontal Breeching Connectors and Chimneys for
Oil-Fired Systems
Horizontal breeching connectors shall be constant sized. The
chimney and the horizontal breeching connector are sized using
table 3.
When there are multiple banks of boilers, the horizontal breeching
connector for each bank is sized using table 3. To size the com-
mon horizontal breeching connector, add up the total input and
refer to table 3 to size.
The minimum chimney will be equal to the size of the largest hori-
zonatl breeching section connected to it.

LDWO-600-2-5 2 11" 84 4'8"
LDWO-750-2-6 2 12" 101 4'8"
LDWO-850-2-7 2 13" 115 4'8"
LDWO-900-3-5 3 13" 123 7'1"
LDWO-1100-3-6 3 14" 148 7'1"
LDWO-1300-3-7 3 15" 170 7'1"
LDWO-1700-4-7 4 16" 189 9'6"
LDWO-2100-5-7 5 18" 233 11'11"
LDWO-2500-6-7 6 19" 277 14'4"
LDWO-2900-7-7 7 21" 320 16'9"
LDWO-3400-8-7 8 22" 365 19'2"

Model No. *
No. of

Modules
Breeching
Diameter

Minimum
Area

(sq.in.)
Breechin

g

* Dual fuel prefix = LWDF.
Notes:
1. For breeching and chimney sizing over 8 modules, consult factory.
2. Breeching length should be as short as possible. Measurement from the

base of the vertical vent to the nearest connected appliance should be 
limited to 10' or 50% of the total vent height, whichever is greater.

Table 3. Breeching dimensions for oil-fired systems —
LDWO Series

LDWO-600-2-5 2 11" 93⁄4" X 93⁄4" 20'
LDWO-750-2-6 2 12" 91⁄2" X 131⁄2" 20'
LDWO-850-2-7 2 13" 131⁄4" X 131⁄4" 20'
LDWO-900-3-5 3 13" 131⁄4" X 131⁄4" 20'
LDWO-1100-3-6 3 14" 131⁄4" X 131⁄4" 20'
LDWO-1300-3-7 3 15" 13" X 17" 20'
LDWO-1700-4-7 4 16" 13" X 17" 25'
LDWO-2100-5-7 5 18" 163⁄4" X 163⁄4" 25'
LDWO-2500-6-7 6 19" 161⁄2" X 201⁄2" 25'
LDWO-2900-7-7 7 21" 201⁄4" X 201⁄4" 25'
LDWO-3400-8-7 8 22" 201⁄4" X 201⁄4" 25'

Model No. *
No. of

Modules
Dia.

Inches

Rectangular
L x W
Inches

Minimum
Height
Feet

Chimney Liner Inside Dim. †

* Dual fuel prefix = LWDF.
† Dimensions shown are from ASHRAE Guide Equipment Handbook. Also

select inside liner dimensions to give area as great or greater than shown in
this table. Chimney height is measured from the center line of the breeching
to the top of the chimney. Chimney dimensions are approximate, with no
manifold elbows or tees; and good vent construction practices. Field 
conditions vary. It is doubtful that the chimney dimensions shown here will 
be suitable for all applications. Consult the 2000 ASHRAE Equipment 
Handbook and Chimney Manufacturers Sizing Handbook.
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Figure 13.  Suggested venting system constructions
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FUEL OIL STORAGE FACILITIES
Local codes usually govern the installation of fuel oil storage 
facilities. However, for areas where no rules have been established,
the following information can provide assistance to the system
designer.

Storage tank sizing
When calculating minimum fuel oil storage capacity, several 
variables must be considered. These include: maximum fuel 
consumption rate, storage space limitations, availability, distance
from source of supply, and method of delivery (truck or railroad tank
car). Large storage tanks, of course, cost more than smaller ones
but the cost is not proportional (e.g., a 10,000 gal. tank does not
cost twice as much as a 5,000 gal. tank). And larger tank capacity
allows oil purchases usually at lower per gallon rates.

Generally, the storage tank should hold enough oil to sustain 
continuous operation for 10 days (plus an additional 10% margin to
allow for suction stub clearance). 

To determine the minimum storage requirement, proceed as
follows:

a) Refer to Table 1 to find the maximum hourly oil consumption
(GPH) of the system being installed.

b) Multiply the maximum hourly consumption by the probable 
maximum daily hours of operation to achieve maximum daily 
consumption.

c) Multiply the maximum daily consumption by 10 (days) and add
10% to obtain the MINIMUM storage capacity.

Requirements for fuel oil storage tanks.
Data in this section is based on the use of steel storage tanks.
Where no local codes apply, take the following data into 
consideration.

a) Inside tanks are usually located in the lowest part of the building.
When supply and return lines are piped through the top of the
tank, spillage is minimized in the event of leaks.

b) Unenclosed tanks should be at least 7 feet from any open
flames or fires.

c) Most fire codes prohibit unenclosed inside tanks exceeding 275
gallons each. Where multiple tanks are installed, the total stor-
age capacity should not exceed 550 gallons unless vaulted.

d) If inside tanks are properly enclosed, the maximum storage
capacity can be increased to 5,000 gallons in non-fire-resistant
buildings, and to 15,000 gallons in fire-resistant structures.

NOTE: An enclosure shall consist of walls constructed of 6" 
reinforced concrete or 8-inch thick masonry with the space 
between tank and walls filled with sand. If floor above has a 
load-bearing capacity of 150 lbs./sq. inch or greater and is 
constructed of fire-resistant material, 1 foot of sand fill over the 
tank is sufficient. If not, a 5-inch concrete slab, or equivalent, 
must be employed. An alternative method is to pour a 6-inch 
thick concrete enclosure directly over the tank (no air spaces).

e) Underground tanks (Figure 14) are to be buried at least 2 feet
below grade.

f) Tanks buried beneath buildings ALWAYS require 4-inch 
reinforced concrete slab covers that extend 1 foot beyond tank in
all directions.

g) Fiberglass and/or double-walled tanks may be required. Check
your local codes. Underground metal tanks should be painted
with heavy asphaltum, rust-resistant paint or be of double walled
construction (check local codes). DO NOT install tank in bed of
cinders (cinders contain sulphur, which becomes corrosive when
wet).

NOTE: Before installing underground tanks, check local surface
water conditions. Where potential problems exist, concrete
anchors should be provided.

FUEL OIL DELIVERY SYSTEMS
FOR SINGLE FUEL BURNERS
General
Three methods for delivering oil to the individual burners are
described herein. These methods are chosen to provide tempered,
filtered and air-free oil to the individual burners. Consistent oil 
quality will optimize burner operation over longer periods.

There are variations to the methods described herein which, if
applied properly, will result in acceptable operation. These methods
are for reference only. Local codes vary. It is important to check all
codes for compliance.

Information herein has been compiled using data from industry
sources, including companies such as Mitco, Webster, Suntec and
Tuthill. For additional information on these products, contact the 
representative in your area.

MFG data and safety codes vary with regard to maximum fuel unit
inlet pressure. Pay particular attention to the gravity oil head. Be
sure to add oil pressure reducing valves in the event that codes or
MFG data will be exceeded. 5 psi is equivalent to approximately 12
feet in height. (See "H" dimension.)

Storage tank above burners (Figure 15)
A simple one pipe connection from the supply tank to each burner
helps to eliminate air in the oil line and tempers the oil in the pipe
as it travels slowly to the burners.

FUEL OIL PIPING

Figure 14. Typical example of properly installed 
underground fuel tank
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This method maintains consistent fuel oil quality to the individual
burners and therefore decreases the frequency of maintenance and
service. When a component breakdown occurs in a burner or in the
supply system, the trouble is easily found and service is restored
quickly.

Storage tank below burners and gravity tank above
burners (Figure 16)
Oil is automatically and constantly maintained in the supply tank at
a level sufficient to meet all burner needs. As oil is used, the 
pressure drop is sensed by a pre-set automatic pressure switch,
which signals the booster pump to restore proper level. There is no
practical limit on the height or distance that the motorized pump can
deliver oil to the supply tank.

The great advantage of the booster pump along with a gravity tank
is that it accomplishes its purpose in the most simple and direct
manner. This results in the most economical installation, with the
shortest possible runs of pipe and wire. It also enables the installer
to adapt with ease to almost any building configuration. A simple
one pipe connection to each burner helps eliminate air in oil line
with constant flow of fuel and tempers the oil.

Simplicity of operation of the individual burner decreases the
chances that service will be needed. When a component break-
down occurs in a burner or in the supply system, the trouble is easi-
ly found and service is restored quickly.

Figure 15.   Storage tank above burners

Figure 16.  Storage tank below burners



1' 118 99 328 276
2' 113 95 313 263
3' 107 90 298 250
4' 102 86 283 237
5' 96 81 268 225
6' 91 76 253 212
7' 86 72 238 200
8' 80 67 222 187
9' 75 61 207 174
10' 69 58 192 161
11' 64 54 177 148
12' 58 49 162 136
13' 53 44 147 123
14' 47 40 131 110
15' 42 35 116 98

Two Pipe
Lift Ht.

1/2" O.D. Tubing

A B

5/8" O.D. Tubing

A B

A = B82 Series Suntec Pump 63 GPH gear capacity.
B = B89 Series Suntec Pump 75 GPH gear capacity.

Table 8. Line Length for  Two-Stage Fuel Unit
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Components usually required are a motorized booster pump of sufficient capaci-
ty, gravity tank and mounting hardware, automatic oil level pressure switch, vac-
uum breaker and necessary check valves and fittings. Additional information can
be obtained from Mitco Manufacturing, Hicksville, New York.

Duplex booster pumps are desirable to provide standby capability, in the event
of booster pump failure.

Sizing booster pump
To determine the correct size of a booster pump:

a) Using Table 1, find maximum total firing rate of the boiler system being
installed.

b) Find the vertical and horizontal dimensions of the booster pump's suction line.
c) Make sure the suction line lift and length are with capabilities of typical boost-

er pumps. Refer to Table 5. (This data is based on Suntec models BH-1030M
at 30 GPH, and BH-1050M at 50 GPH or equivalent.)

NOTE: If lift is excessive (max. 6" Hg one stage, 15" Hg two stage), contact
pump manufacturer with exact requirements. If total length is too long, increase
suction line diameter.

d) Using Table 6, find correct supply line size.

FUEL OIL DELIVERY SYSTEMS
FOR DUAL FUEL BURNERS

GENERAL
Dual fuel burners are shipped separately and must be field mounted and
wired. Connections to Slant/Fin control systems can be found in the control
section of this manual.

Burner set-up and mounting instructions are shipped with each dual fuel burn-
er. The installer must follow these instructions.

Dual fuel burners require specific types of fuel oil piping systems.  The fuel oil
pump is active during gas and oil operation. Since no oil flows to the burner
during gas operation, a two pipe system keeps fuel oil in circulation, prevent-
ing pump overheating and thermal expansion.

Figures 18 and 19 illustrate two types of two pipe fuel oil delivery systems for
dual fuel burners.

If the system is gravity feed, or if the lift is 12' or less, a single stage pump may
be selected. If the lift is 18' or less, then a two stage fuel pump should be used.
If the lift is more than 18', use a pseudo two pipe loop system (Figure 15).

TWO PIPE SYSTEM (Figure 18)
An important factor to consider in a two pipe system is the line size which
depends on the maximum line length and the total oil volume. The gear
capacity of the pump is normally quite high compared to the pump's marked
capacity. For example, an "A" pump marked for 3 GPH could have a gear
capacity of 17 GPH at 3450 RPM.

For a Caravan system, it is ideal to have individual supply and return fuel lines
for each boiler. In practice, one can opt to have not more than 3 boilers on a
single supply or suction line and a common return for 6 to 9 boilers. (Figure 18)

Table 8 is the calculated line lengths for two types of "B" pumps with different
gear capacities. For example, if the lift is 10', the furthest boiler 150' and the
fuel oil pump is two stage, of type B89 series, then the corresponding line
length from the table is 161' for 5/8" tubing.  

NOTE: NFPA requires that the pump inlet pressure not exceed 
3 psi. Therefore, when oil is fed by gravity from above the pump,
the height should not be more than 8' from the pump to the top of
fuel oil supply. If it is more than 8', then one way to protect the
pump is to have a vacuum operated safety valve (OSV) on each
fuel unit.

PSEUDO TWO PIPE LOOP SYSTEM (Figure 19)
Another way to prevent overheating and thermal expansion of the
oil while the unit is running on gas for extended periods, is to use
a pseudo two pipe loop system (Figure 15). This system uses a 
booster pump to circulate the oil from the tank to a header that
feeds the burners. Excess oil is fed back to the tank. Generally, a
1/2" fuel line should handle most installations within 200' when
using a type "A" pump. A duplex pump-motor boost system should
be wired to run for oil as well as for gas. Whenever a burner 
(regardless of fuel) is running, one of the duplex pump motors
should be activated and another pump motor should serve as an
automatic backup

Figure 17.
Wiring diagram for

gravity feed 
booster- pump operation

0 - 7' 100' 63'
8 - 10' 80' 53'
11 - 13' 63' 41'
14 - 15' 52' 34'

Vertical
Lift (2)

Firing Rates
up to 30 GPH (5)

Firing Rates
up to 50 GPH (6)

Maximum Total Suction  Line Lengths (3)
1/2" O.D. copper tubing (4)

Table 5. Maximum booster pump suction line length (1)

25' 1⁄2" O.D. tube 1⁄2" O.D. tube
75' 1⁄2" pipe 1⁄2" pipe
200' 3⁄4" pipe 3⁄4" pipe

Total Length
Maximum

Firing Rates
up to 30 GPH (5)

Firing Rates
up to 50 GPH (6)

Table 7. Boiler feed line sizes (9)

Up to 30 GPH (5) 300' 800' 2500'
Up to 50 GPH (6) 175' 350' 1500'
Supply Line Size 1⁄2" O.D. tube 1⁄2" pipe 3⁄4" pipe

Firing Rate Maximum Total Supply Line Length (8)

Table 6. Supply line sizes for high-volume fuel oil 
delivery systems (7)

(1) Defined as the connection distance between storage tank and inlet of booster pump.
(2) Height of booster pump inlet above bottom of storage tank. If higher lift is

needed, contact booster pump manufacturer with exact requirements.
(3) Total suction length equals vertical lift plus horizontal distance between suction

line connection at storage tank and inlet of booster pump.
(4) 5/8" tubing allows maximum horizontal distance between supply tank outlet

and booster pump inlet to be safely increased by 250%.
(5) Maximum fuel oil consumption rate with Suntec BH-1030M pump.
(6) Maximum fuel oil consumption rate with Suntec BH-1050M pump.
(7) Supply line is defined as the connection between the outlet of the booster

pump and the inlet of the supply tank.
(8) Total supply line length equals vertical lift plus horizontal distance between

booster pump outlet and supply tank inlet.
(9) Boiler feed line is defined as the connection between the gravity feed tank and

the furthest burner.
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Figure 18.  Dual Fuel Piping Two Pipe

Figure 19.  Pseudo Two-Pipe Loop System
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THE BOILER STAGING CONCEPT
The heart of the Caravan boiler plant is a temperature-actuated
control system that automatically stages only those boiler 
modules needed to meet the heating demand in a given period,
thereby conserving fuel.

In a staging control system, each stage ordinarily activates one
boiler module. With appropriate wiring, multiple modules can be
grouped within a stage.

During a fluctuation in heating requirements, a large central boiler
cycles on and off to match heat output to building demand. A
staged modular boiler system, on the other hand, will energize
only as many modules as the system load requires. Only one
stage cycles at a time. The other stages remain off or operate
continuously, thereby performing at peak efficiency. For example,
in a 10 module boiler system, with the heating load at 61% of
capacity, six of the modules operate continuously at peak 
efficiency. Fractional heating requirements are supplied by the
seventh "cycling" module, while the remaining three modules are
"off." This is in contrast to a single large central boiler that simply
cycles on and off, resulting in lower efficiency.

Over-sizing is a major factor in poor system efficiency. Most of
the time a single central boiler is oversized.  Historical data
shows that many single central boilers are considerably over-
sized even at the outdoor temperature for which they were
designed. Modular boiler systems are not oversized by more than
a portion of one module, regardless of the load.

The Caravan control system automatically compensates for 
seasonal temperature changes. It energizes more or fewer 
modules depending on changes of outside temperature, system
water temperature, or both. Modules save energy by operating in
long cycles at full-rated output and maximum efficiency.  

CONTROL SYSTEM SELECTION
Slant/Fin offers two controls to step fire a hot water Caravan sys-
tem. The SC-3 and SC-9 controls fulfill a wide range of applica-
tions. They control the boiler system and are not intended to be
the sole building temperature control. They do not replace zoning
the system or the thermostats that control these zones.

SC-3 Control

The SC-3 control allows up to 3 stages in a Caravan system.
Generally each stage controls 1 module. However, it is possible
to have more than 1 module activated with each stage.

Standard programmable features include: system activation or
de-activation based on outdoor temperature; minimum target 
supply water temperature; adjustable design target supply water
temperature; adjustable delay between stages; adjustable 
outdoor temperature and indoor design temperatures.

The view menu on the control includes error messages, actual
outdoor air temperature, actual supply water temperature, 
target supply water temperature and running time for each stage.

This control can be programmed as follows:

1. Outdoor reset: The supply water temperature is 
automatically adjusted up or down based on outdoor 
temperature. The control automatically controls the 
number of modules required to maintain required supply 
water temperature.

2. Setpoint temperature: The control can be programmed 
to maintain a set supply water temperature. The control 
automatically controls the number of modules activated to 
maintain the setpoint temperature.

SC-9 Control

The SC-9 control allows up to 9 stages of operation for space
heating, domestic water or combination, in a Caravan system.
Generally each stage controls 1 module. However, it is possible
to have more than one module activated with each stage.

Standard programmable features include: system activation
or de-activation based on outdoor temperature; minimum target
supply water temperature; adjustable design target supply water
temperature; adjustable delay between stages; adjustable 
outdoor and indoor design temperatures; delay to allow 
combustion air damper to open; ability to provide equal run time
rotation of boiler modules; fixed lead of a module when Caravan
system activates; first on/last off or first on/first off for modules;
control of primary circulator and periodic exercising of primary
circulator when system is inactive.

The view menu on the control includes error messages, actual
outdoor air temperature, actual supply water temperature, 
target water temperature, running time for each stage and the
difference between supply water and return water 
temperatures.  

The SC-9 can be programmed as follows:

1. Outdoor reset: The supply water temperature is 
automatically increased as outdoor temperature 
decreases and decreased as outdoor temperature 
increases. The control activates only the number of stages 
required to maintain the required supply water
temperature.

2. Setpoint temperature: The control maintains a set supply 
water temperature. The control activates only the number 
of stages required to maintain the setpoint temperature. 
Setpoint temperature may be used for a Caravan system 

that is dedicated for use as volume water heating.

3. Domestic hot water: The domestic hot water controls 
override the SC-9 control for only those modules used to 
heat the domestic hot water. The modules for domestic 
hot water are isolated from space heating system until 
demand for domestic hot water is satisfied. The modules 
not used for domestic hot water heating remain under 
control of SC-9 control.

Slant/Fin offers domestic hot water control packages and 
external tankless heaters as options for use with the SC-9 
control.

CONTROLS
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BILL OF MATERIALS FOR SC SERIES CONTROLLERS

Material List for SC-3

• SC-3 modular boiler control (part# 435-084)

• 1 Outdoor sensor (part # 339-070)

• 1 Universal sensor to be used as supply water sensor (part # 339-071)

• 1 Plastic tie strap

Material List for SC-9

• 1 SC-9 modular boiler control (part # 435-085)

• 1 Outdoor sensor (part # 339-070)

• 2 Universal sensors (part # 339-071)
- 1 to be used as supply water sensor
- 1 can be used as return water sensor

• 2 Plastic tie straps

Other Options include:

• Immersion well for supply water sensor: to be installed in control header supplied with Caravan

• High Limit (manual reset) and Immersion Well: to be installed in control header supplied with Caravan

• Low Water Cut-Off (manual reset): to be installed in modular boiler headers above modules cast iron heat exchanger

• Domestic Hot Water Control Packages: components include EMV valve; setpoint aquastat L6006A with immersion well. This is to 
be used with external heat exchanger such as Caravan BP series brazed plate heat exchangers.

Circulators, switches, wiring and other relays are provided by contractor.
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FIELD WIRING AT MODULES
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SC-3 SYSTEM WIRING DIAGRAM
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SC-3 LADDER WIRING DIAGRAM
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SC-9 SPACE HEATING WIRING DIAGRAM
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SC-9 SPACE HEATING LADDER WIRING DIAGRAM
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SC-9 SPACE AND DOMESTIC HOT WATER WIRING DIAGRAM
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SC-9 SPACE AND DOMESTIC HOT WATER LADDER WIRING DIAGRAM
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WARRANTY INCLUDES:
FIRST YEAR: Repair or replacement in accordance with
warranty service procedure, for a period of one year after
original installation, of all parts found to be defectively 
manufactured.

WARRANTY INCLUDES:
SECOND THROUGH FIFTH YEAR: Repair or replacement
for the second through fifth year after original installation, of
cast iron heat exchanger found to be defectively manufac-
tured, at no cost for the replacement part. The repaired or
exchanged part will be warranted for only the unexpired 
portion of the original warranty.

This warranty extends only to boilers in space heating 
applications. See “Additional Warranty Terms” section for
more details.

Warranty extends only to boilers which have been properly
installed, operated and maintained in accordance with
Slant/Fin installation instructions and all applicable codes.
Warranty applies only if the boiler has remained at all times
in the location at which it was originally installed. Slant/Fin
makes no express warranties other than the warranties 
contained herein.

WARRANTY EXCLUDES:
All labor charges incurred by any person in connection with
the examination, removal, and repair of parts claimed to be
defective and the installation of replacement parts.

The part claimed to be defective shall be returned to
Slant/Fin. The cost of shipment to Slant/Fin is borne by the
consumer.

Damage caused by water that contains excessive lime,
calcium, or other contaminants.

Boilers operated with combustion air that may be 
contaminated by chemicals or improper fuel additives.

Improper burner adjustments, control settings or 
maintenance procedures.

NOTE: Boilers are to be used in closed systems. Any 
application that causes significant quantities of fresh make
up water to enter the system is not permitted. Such 
applications can be met with a heat exchanger that will
maintain the boilers in a closed system.

AFTER FIRST YEAR, WARRANTY EXCLUDES:
All boiler components other than a cast-iron heat exchanger,
such as, sheet metal base, jacket, insulation, combustion
chamber, tankless heater exhaust and air inlet piping, burner
enclosure, mixing elbow, gas and air orifice, blower assem-
bly, air filter and electrical and mechanical components 
furnished to Slant/Fin by other manufacturers, such as
pumps, relays, controls, gauges, etc.

PROCEDURE FOR WARRANTY SERVICE:
For warranty service, provide the person who installed your
Slant/Fin boiler with the following information: boiler model
number and serial number (from the boiler rating plate) and
the date of installation. That person will notify the Slant/Fin
wholesaler from whom the boiler was purchased.  

Part(s) claimed to be defective must be returned through
trade channels and replacement part(s) will, if warranty 
conditions are met, be provided by Slant/Fin through the
wholesaler. 

If there are any questions about the coverage of this 
warranty, please contact Slant/Fin at the address shown
below.

LIMITATIONS ON IMPLIED WARRANTIES AND 
DAMAGES:
Slant/Fin assumes no liability for damages or unsatisfactory 
performance of any kind which is a result of improper
installation.

Slant/Fin's sole obligation in the event of a breach of any
implied warranty (including, but not limited to, implied 
warranties of merchantability and fitness for a particular 
purpose) is limited to repair or replacement, and all such
warranties are limited in duration to the period of time after
the date of original installation as stated above. 

This warranty does not cover claims for incidental or 
consequential damages resulting from a breach of any
express or implied warranty or any other reason.

Some states do not allow limitations on how long an implied
warranty lasts or the exclusion or limitation of incidental or
consequential damages.  So the above limitation or 
exclusion may not apply to you.

THIS WARRANTY GIVES YOU SPECIFIC LEGAL
RIGHTS AND YOU MAY ALSO HAVE OTHER RIGHTS
WHICH VARY FROM STATE TO STATE.

Slant/Fin
Limited Five-Year Warranty

for Caravan Modular and Individual Commercial Application 
Cast-iron Hot Water Boilers in Space Heating Applications.

Technical Service Department

Slant/Fin Corporation, 100 Forest Drive at East Hills, Greenvale, N. Y. 11548 • (516) 484-2600
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CARAVAN SYSTEM RATING PLATE

System rating plate format for Caravan modular boiler system. 
System rating plates are available upon request using the form on the back cover.



REQUEST FOR CARAVAN SYSTEM RATING PLATE

NOTE:
INDICATE ACCURATELY

Some model numbers are similar, such as GGT-600 and GGT-600E etc.

PLEASE USE CARE TO MAKE SURE THE PROPER SYSTEM MODEL IS INDICATED 
COMPLETE WITH LETTER SUFFIX.

BE ACCURATE!
INCLUDE ALL LETTERS AND ZEROS, ENTER ALL INFORMATION ASKED FOR!

USE A SEPARATE FORM FOR EACH SYSTEM

Slant/Fin Tech
Service

FAX THIS REQUEST TO: 516-484-6958

PHONE: 516-484-2600

Requested by:

Mail to:

Phone:

Phone:

Required

Required

SLANT/FIN CORPORATION, Greenvale, N.Y. 11548 • Phone: (516) 484-2600
FAX: (516) 484-5921 • Canada: Slant/Fin LTD/LTEE, Mississauga, Ontario

www.slantfin.com

Each individual Caravan module is shipped with a rating 
plate bearing the model, serial number, capacities and 
certifications for that module. A modular boiler system is a 
single boiler. To meet local requirements, a system rating 
plate will be issued by Slant/Fin upon request. Just 
provide the information indicated on this page.

Type of System:

Gas

Oil

Water

Steam

Natural Gas

Propane

Dual Fuel

INDICATE SYSTEM MODEL
NUMBER BELOW:

INDICATE SERIAL NUMBERS OF INDIVIDUAL MODULES (Please write legibly)

DO NOT WRITE BELOW THIS LINE
FOR SLANT/FIN USE ONLY

System serial number assigned Done by



Project Name: Children's School Job number/loc: 1245 / Stamford Testing Technician: Karl Burr
Date Description Model Serial No. Result

8/9/2007 Carlin 102CRP oil burner Carlin 478093
High fire vacuum reading at oil pump inlet 2" HG

Oil nozzle supply pressure 150PSI
Power supply 120volts/1ph/60Hz

GPH firing rate 250 with 70degree P nozzle
CO2 12.5

Bacharach scale smoke number 0
Overfire draft "-.02"

Stack outlet test point draft "-.04"
Net stack temperature 400 F net
Combustion efficiency 84%

Low water cut off worked properly Yes
High water cut off worked properly N/A

Flame safeguard control ignition failure Yes
Flame safeguard control main flame failure Yes

Burner air flow switch N/A
Induced draft fan controls N/A

Over fire draft controls N/A
Fresh air damper switch N/A

Barometric damper Yes
Boiler room combustion air and ventilation provisions correct Yes

Oil tank vent system checked Yes
All oil lines checked for leaks Yes

All gas lines checked for leaks N/A
Gas lines and controls properly vented N/A

Fuel Grade #2 fuel oil

Signature:

Eastern Mechanical Services, Inc.
64Triangle Street
PO Box 246
Danbury, CT 06813

CT Licenses:
F1-10573, S1-303124, P1-277842, SM1-3935
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CT Licenses:
F1-10573, S1-303124, P1-277842, SM1-3935



CT Licenses:
F1-10573, S1-303124, P1-277842, SM1-3935



Project Name: Children's School Job number/loc: 1245 / Stamford Testing Technician: Karl Burr
Date Description Model Serial No. Result

8/9/2007 Carlin 102CRP oil burner Carlin 478094
High fire vacuum reading at oil pump inlet 2" HG

Oil nozzle supply pressure 150PSI
Power supply 120volts/1ph/60Hz

GPH firing rate 250 with 70degree P nozzle
CO2 12.5

Bacharach scale smoke number 0
Overfire draft "-.02"

Stack outlet test point draft "-.04"
Net stack temperature 400 F net
Combustion efficiency 84%

Low water cut off worked properly Yes
High water cut off worked properly N/A

Flame safeguard control ignition failure Yes
Flame safeguard control main flame failure Yes

Burner air flow switch N/A
Induced draft fan controls N/A

Over fire draft controls N/A
Fresh air damper switch N/A

Barometric damper Yes
Boiler room combustion air and ventilation provisions correct Yes

Oil tank vent system checked Yes
All oil lines checked for leaks Yes

All gas lines checked for leaks N/A
Gas lines and controls properly vented N/A

Fuel grade #2 fuel oil

Signature:

Eastern Mechanical Services, Inc.
64Triangle Street
PO Box 246
Danbury, CT 06813

CT Licenses:
F1-10573, S1-303124, P1-277842, SM1-3935



 
 

Double Wall Safety Fuel Oil Storage Tanks 

 
Installation Instructions 

 

For single and Multiple Tank Applications 
 
 
 

  Listed under SU2258 
 

Meets the requirements of NFPA 31 (2006) and CSA B-139-04 
 

 
 
 

 
USA Contact Info: 
Roth Industries 
77  Circuit Drive 
North Kingstown,  RI  02852 
Phone: 401.267.9044 
Toll Free: 888.316.7684 
Fax:  401.267.9048 
E-mail: info@roth-usa.com 
Web Site: www.roth-usa.com 
 

 
Canadian Contact Info:
Roth Canada 
1607 Rue de l’Industrie 
Beloeil, QC  J3G 4S5 
Phone: 450.464.1329 
Toll Free: 800.969.7684 
Fax:  450.464.7950 
E-mail: service@roth-canada.com 
Web Site: www.roth-canada.com 
 

 
 
 
 
 
 
 
 

1 of 22  Roth DWT Installation Instructions US & CAN  18 March. 2007 US Help Line: 888.316.7684   CAN Help Line: 800.986.7684 



Table of Contents 
 

 1 General Warnings         3 
 
 2 Technical Installation Instructions       4 
   General Information and approximate dimensions    4 
   Inspection of Tank Contents       4 
    Unpacking and Damage Evaluation     4 
   Fig 1 – Tank & Contents       5 
   General Installation Instructions      5 
    Location Selection       5 
    Piping Connections       6 
    Testing & Approval for Commissioning    6 
    Flood & Earthquake Considerations     6 
 
 3 Single Tank Installation Instructions       7 
   Beginning Installation        7 
   Fig 2 – Single Tank Installation      7 
   Piping Connections        8 
   Fill Piping         8 
   Vent Piping         8 
   Fuel Supply Piping        8 
    Roth Suction Assembly: Restrictions on Use    8 
    “Hard Pipe” Option       9 
   Fuel Level Gauge        10 
   Outside Installation of a Single Tank      10 
 
 4 Roth Tank Installation Accessory Parts      11  
   Figure 3 – Roth Suction Assembly      11 
   Figure 4 – Fuel Gauge Figure 5 – Roth Vent Alarm   11 
   Figure 6 – Tie Down Kits Figure 8 – Outdoor Tank Covers  12 
   Figure 8 – Tank Wrench Figure 9 – 2” NPT Die Cast Adapter  12 
 
 5 Multiple Tank Installation Instructions      13 
   Initial Considerations        13 
   Indoor Installations        13 
    Roth Expansion Kits       13 
    Fill Piping        13 
    Fig 10 - Side by Side Multiple Tanks     14 
    Fig 11 – Fill Piping Assembly (Side by Side)    15 
    Vent Piping        15 
    Fig 12 – Vent Piping Assembly (Side by Side)   16 
    Fuel Supply Piping       16 
    Using the Roth Suction Assembly     16 
    Fig 13 – Roth Suction Line Assembly (Side by Side)  17 
    “Hard Piping” the Fuel Supply Lines     17 
    Fig 14 – Fuel Supply Piping Using Duplex Tank Bushings  18 
     and Equal Manifold Configuration for 2-5 Tanks  18 
   End to End Installation - Applies to (2) 1000L Tanks Only!   19 
    Figure 15 – Fill Piping End to End Installation   19 
    Figure 15 – Vent Piping End to End Installation   19 
    Figure 16 – Roth suction Assembly End to End Installation  20 
   Outdoor Installation of Multiple Tanks     20 
 6 Final Completion         21 

2 of 22  Roth DWT Installation Instructions US & CAN  18 March. 2007 US Help Line: 888.316.7684   CAN Help Line: 800.986.7684 



1. General Warnings 
Please read and observe these warnings! Failure to comply may void the tank warranty! 
 

• Roth Double Wall Safety Fuel Oil Storage Tanks must be installed by a person who has 
successfully completed Roth-certified DWT installation training and the tank(s) must be installed 
according to these instructions. 

 
• All Roth tanks (both inner and outer) are pressure tested at the factory according to UL® 

standards and do not require additional field testing. If local codes require pressure testing of the 
piping, it should be done with the pipes disconnected from the tank. Further information is 
available in this manual. 

 
• Do not stand on or store heavy objects on the top of these tanks. 
 
• Do not install this tank if there is physical damage which may affect the integrity of either the inner 

tank or outer containment tank. Further information is available in this manual. 
 
• Do not remove the Leak Detector from the tank. 
 
• All tanks must be installed with an approved vent alarm (Roth Vent Alarm #335000999, or 

equivalent sized UL listed whistle vent) in order to maintain warranty requirements. 
 

• Roth Suction Assemblies are an optional accessory and are not recommended for all installations. 
Further information on acceptable and unacceptable applications for the Suction Assembly is 
included in this manual. 

 
• All tanks installed outside must have a Roth approved cover as specified in this manual. 
 
• All multiple tanks must be installed with the Roth Expansion Kits or with separate fill lines for each 

tank as described in this manual. A field constructed manifold for the vent piping may be used on 
multiple tanks with separate fill lines if permitted by local codes. 

 
• Multiple tank installations using the Roth Expansion Kits must have a tight-fitting connection for 

the delivery truck hose. These tanks must be “pressure filled” at 40-85 gpm (150-325 lpm) and 85 
psi (586 kPa) maximum pressure. “Cascade” filling of multiple tanks is not permitted under any 
circumstances. If “pressure filling” systems are not available on either the delivery truck or the fill 
connection point all tanks must have separate fill lines. 

 
• The warranty for the steel containment tank is reduced from ten (10) years to five (5) years for 

tanks installed outdoors within 300’ (92 m) of the high water level of a salt water body. 
 

• The tank warranty is only valid if one copy of the warranty card is completed and returned to the 
manufacturer within ten (10) days of installation. The second copy must be left with the customer. 
If the warranty card is not registered as above, the warranty period will begin on the date of 
manufacture. 

 
• The tank warranty applies to the original installation address only. Reinstallation of the tank at a 

new location will void the warranty. 
 

• All Roth Safety Tanks should be inspected by the homeowner, a qualified service technician or 
the fuel oil supplier at the beginning and end of the heating season to verify that the entire system 
is free of leaks. This is a minimum requirement. Some locations may require the fuel delivery 
driver to check the system before and after each delivery. Check local codes for requirements. 
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2. Technical Installation Instructions
 
General Information 
 
The Roth Double Wall Safety Fuel Oil Storage Tanks are UL® listed in the United States and Canada 
under SU2258 and approved under NFPA 31 (2001) and CSA B-139-04 as non-metallic fuel oil storage 
tanks. Other codes may be in effect in your area and may impose additional restrictions. If you have any 
questions regarding these requirements, please contact your local building or fire official for more 
information.  
 
The Roth DWT’s are available in fiver (5) sizes. Approximate dimensions and capacities are: 
 

Tank Model DWT 400L 
 

DWT 620L DWT 1000L    
 

DWT 1000LH DWT 1500L 
Nom. Capacity US gal 

(liters) 110 (400) 165 (620) 275 (1000) 
 

275 (1000) 400 (1500) 

Length inches (cm) 29 (74) 29 (74) 43 (110) 
 

51 (130) 64 (163) 

Width inches (cm) 28 (72) 28 (72) 28 (72) 
 

30 (76) 30 (77) 

Height Inches (cm) 44 (112) 61 (155) 61 (155) 
 

54 (137) 68 (173) 
Min Height Req'd  inches 

(cm) 49 (125) 66 (168) 66 (168) 
 

60 (152) 76 (193) 

Tank Weight  lbs. (kg) 106 (48) 132 (60) 167 (76) 
 

208 (94) 333 (151) 

Shipping Weight lbs. (kg) 115 (52) 143 (65) 185 (84) 
 

230 (104) 358 (162) 

    
 

 
Approx. Footprint for Multiple DWT 
Installations  

 
  

Tank Model DWT 400L DWT 620L DWT 1000L 
 

DWT 1000LH DWT 1500L 

2 Tanks (Side by Side) 29 x 60 (74 x 152) 29 x 60 (74 x 152) 43 x 60 (110 x 152) 
 

51 x 63 (130 x 160) 64 x 63 (163 x 160) 

3 Tanks (Side by Side) 29 x 92 (74 x 234) 29 x 92 (74 x 234) 43 x 92 (110 x 234) 
 

51 x 96 (130 x 244) 64 x 96 (163 x 244) 

4 Tanks (Side by Side) 29 x 124 (74 x 315) 29 x 124 (74 x 315) 43 x 124 (110 x 315) 
 

51 x 129 (130 x 328) N/A 

5 Tanks (Side by Side) 29 x 156 (74 x 397) 29 x 156 (74 x 397) 43 x 156 (110 x 397) 
 

51 x 162 (130 x 411) N/A 

2 Tanks (End to End) N/A N/A 28 x 90 (72 x 229) 
 

N/A N/A 
 
Only technicians who have successfully completed an installation training course given by Roth 
representatives are permitted to install these tanks using the installation tools and guidelines described in 
this manual. Roth will maintain records of individuals who have successfully completed this training. 
Proper installation of each tank shall be acknowledged when one copy of the Warranty Certificate is 
completed and signed by the installing technician. 
 
Inspection of Tank and Contents 
 
Unpacking and Damage Evaluation 
Do not remove any protective packaging until the DWT has been delivered to the installation location. 
After unpacking, each tank should be visually inspected for “unacceptable” damage of the base support, 
the containment tank, the primary (inner) tank, rolled metal seams, fittings and accessories. 
Unacceptable damage is defined as any material, component or product defects such as holes, cuts or 
permanent deformation of the structural or fluid confining parts which could cause leakage, excessive 
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corrosion or other mechanical and fire safety hazards. Minor deformations and dents are acceptable 
except at the bottom of the dike. 
 
Be sure to use care when you cut the shrink wrap and remove the base and Styrofoam. Properly dispose 
of all packing materials. 
 

Supplied With All Tanks 
All Roth UL Listed tanks are supplied with: 

4 - # 1150000024  Cap Nut 
3 - # 1150000025  2” Plastic Adapters 
4 - # 1150000031  #3 Gaskets 
4 - # Threaded Dust Plugs (Discard when ready to start installation if all connections are used) 
4 - Bulkhead Nuts (Do not remove) 
1 - Leak Indicator (Do not remove) 
1 - #3350000025  2” Die Cast Adapter (installed in one of the tank connections) 
Warranty Forms (2), Installation Instructions (under packing on top of the tank) 

 
 

Figure 1 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All parts shown in Figure 1 are preinstalled to prevent dirt from entering the tank during shipment. Be 
sure to inspect for damage and count all parts that come with the Roth DWT prior to installation. 
 
General Installation Instructions 

Threaded Dust Plug
(Discard when ready to begin installation)

#1150000024
Nut X 4

#1150000025
2“ NPT Adapter X 4

#1150004465
Gasket X 4

Bulk Head Nut

Leak Indicator
with Gasket

Threaded Dust Plug
(Discard when ready to begin installation)

#1150000024
Nut X 4

#1150000025
2“ NPT Adapter X 4

#1150004465
Gasket X 4

Bulk Head Nut

Leak Indicator
with Gasket

 
Location Selection 
The tank shall be placed into service in accordance with local codes and the listed use (indoor or 
outdoor) on a flat, level and stable surface, away from heat sources, corrosive atmospheres or fluids, 
potential mechanical damage or rapid temperature changes. The final location must have the tank label 
visible after installation. 
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A minimum of 2” (50 mm) from all walls or obstructions is recommended for normal tank expansion and 
visual inspection. The integral base support shall not be removed and raising the tank height is not 
allowed except on a continuous concrete platform at least 6” (150 mm) wider than the tank base at all 
sides. All local fire code set-backs for fuel oil storage tanks must be observed. 
 
Tanks installed indoors shall not be exposed to direct sunlight on any plastic parts. Tanks installed 
outdoors shall be assembled with the required cover (Roth #3335100749 for the 400L and 620L, Roth 
#3335100747 for the 1000L, #1135003721 for the 1000LH and Roth #1135002054 for the 1500L). These 
covers are purchased separately and are not included with the basic tank. 
 
Piping Connections 
Connect the fill, vent, burner fuel supply piping and other accessories in accordance with local codes 
using only the provided transition or blank fittings and accessories. Only vent alarms specified by the 
manufacturer (Roth Vent Alarm #335000999, or equivalent sized UL® listed vent whistle) shall be used in 
the tank before connection with the vent pipe. Care should be taken to ensure proper position of all 
gaskets and threaded connections to avoid damage or leakage. All pipe and fittings should be hand 
tightened and inspected for proper alignment prior to final tightening. Tighten the plastic fittings with the 
Roth Tank Fitting Wrench (#3335100191) or similar device. Plastic fittings should be tightened to 
approximately 18 ft-lb (2.5 kg-m) initially. You may use approximately 1.5x this torque, if needed. Pipe 
sealants or Teflon tape are not allowed on any of the threaded plastic connections. Bending of the 
pipes beyond 15° during assembly, placing stress on the transition fittings or other distortion of fittings is 
not allowed. Metal threaded connections should be installed in the normal manner with thread sealant, 
pipe wrenches, etc. All fill, vent and fuel supply piping shall be secured and supported by fire resistant 
hangers to prevent stress loading of the tank or fittings. The vent and fill piping shall be inspected to 
verify there are no blockages and terminated outside the building with acceptable fittings and in a 
location allowed by local codes. 
 
Tanks used in outdoor locations shall be assembled only with the required covers (#3335100749 for the 
400L and 620L, #3335100757 for the 1000L, #1135003721 for the 1000LH  and 1135002054 for the 
1500L) with the fill, vent and fuel gauge located inside the cover. For connection to the burner fuel piping, 
open a knockout for the tubing to exit the cover and replace it only with a UL® listed outdoor rated 
bushing matching that tubing size to ensure a liquid-tight fit. 
 
Testing & Approval for Commissioning
Both inner and outer tanks are pressure tested at the factory during assembly according to UL® 
standards and do not require further field testing. If local codes require a pressure test for the piping, this 
test should be performed with the piping disconnected from the tank(s). After the assembly is completed, 
the final connections at the tank may be air tested at 0.5 psi (3.5 kPa) using a leak detection solution on 
the fittings. It is not necessary to use pressures in excess of 0.5 psi (3.5 kPa) for this purpose. If leaks 
are found at the plastic connections you may use additional torque of up to approx. 27 ft-lbs (3.7 kg-m) to 
seal the leak. If the fitting does not seal or is defective it should be replaced. Following the check of the 
final connections, verify that the Leak Indicator is properly seated. A final visual inspection shall be done 
at this time including verification that all of the required labels are visible and instructions are available for 
the user. If all required installation items described above are accepted, the technician shall provide 
contact information (installing company’s name and phone number) on the owner’s copy of the Warranty 
Certificate, sign and date the manufacturer’s copy of the Warranty Certificate and then send the 
manufacturer’s copy to the office of the manufacturer. The manufacturer shall keep this copy on file as 
proof of proper installation. 
 
Flood, Wind & Earthquake Protection
If tanks are installed in areas subject to earthquakes, high winds or floods, good engineering practices 
should be observed for tank location, piping support and connections. Local codes may require the 
installation of particular restraint devices, limit the placement of tanks or impose other installation 
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requirements. You should contact your local building department for further information. We suggest the 
use of the Roth Tie Down Kit (#3335100749 for the 400L,#3335100222 for the 620L and 1000L, 
#3335400222 for the 1000LH and #3335400222 for the 1500L) in these areas. Earthquake bands may 
also be available from your local supply house. These bands secure the tank to a structural wall to limit 
movement during earthquakes or high winds. When using these bands it is important not to screw the 
band to the outer containment tank as this will destroy the containment tank integrity and possibly 
damage the inner tank and void the warranty!
 
3. Single Tank Installation Instructions (see Figure 2)
 
Beginning Installation 
 
Insure that all of the General Installation Instructions have been followed. 
 
Set the base on the floor in the desired location. The location should provide a stable, level area capable 
of supporting the weight of the tank you will be using. Local codes may impose restrictions on the 
material and construction methods of the base material. Observe all clearances for building and fire code 
requirements for your area. 

Fill Line 
 
(2” Recommended 
for both fill & vent) 
 
Vent Line 
 

Optional Suction Assembly #1150003382 
Internal Thermal Fuse Valve and Check Valve 
3/8” FPT supply (upper) and return (lower) 
connections. 
 
Note: If the Roth Suction Assembly is not used 
install a duplex/simplex tank bushing into an 
additional Die Cast 2” NPT Adapter 
(#3350000025) with the appropriate fittings 
and copper tubing burner fuel lines. 

Die Cast 2” NPT Adapter 
#3350000025 (all tanks) 
Replaces 2” NPT Plastic 
Adapter 

Note: All outdoor installations must use the Roth Tank Cover
#3335100749 for the 400L & 620L 
#3335100757 for the 1000L 
#1135003721 for the 1000LH 
#1135002054 for the 1500L 

Roth Tie-Down Kit (optional) 
 
#3335000222 for 400L 
#3335100222 for 620L & 1000L 
#3335200222 for 1000LH 
#3335400222 for 1500L 

 
 
 
Determine which of the tank openings will be used for the fill, vent, fuel s
gauge (if used) based on your installation requirements. Figure 2 is a su
and other connection patterns may better suit your installation requireme
if you use the optional fuel gauge that you install it at the opposite end of
suction. This will ensure that the gauge float does not get tangled in the 
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#1135003411 for 400L 
#1135001863 for 620L & 1000L 
#1135003723 for 1000LH 
#1135000191 for 1500L
 

Roth Vent Alarm  
#3350000999 for all tanks 
Replaces 2” NPT Plastic Adapter 

#1150000024  Cap Nut 

#3 Gasket  #1150000031 

Fig 2 

Roth Leak Indicator 

upply/suction assembly and 
ggested connection diagram only 
nts. It is strongly suggested that 
 the tank from the fuel supply 
suction line. 
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Piping Connections 
 
Remove dust plugs from the tank only when you are ready to use that connection. It is recommended 
that you assemble all fill and vent lines prior to connecting them to the tank. All piping must be properly 
supported and aligned with its connection point to the tank. Do not try to straighten the pipe by tightening 
the plastic cap nut. DO NOT USE THE TANK TO SUPPORT THE PIPE. The tank is not designed to 
support the weight of the piping and will not tolerate the torque of misaligned pipe. 
 
All piping should be air pressure tested prior to final connection with the tank. Every tank is factory 
tested. Do not air test the Roth DWT in the field at pressures in excess of 0.5 psi (3.4 kPa) as this will 
void the tank warranty. If local codes require a piping pressure test higher than 0.5 psi (3.4 kPa), the test 
must be performed with the piping disconnected from the tank. After a successful piping pressure test 
make the final connections and perform a final air test on all the connections at no more than 0.5 psi (3.4 
kPa) using a leak detection solution on all of the fittings. Do not use any pipe thread sealant or Teflon 
tape on any plastic threaded connections. 
 
Fill Piping 
 
Each fitting on the top of the tank is a swivel connection. Do not use Teflon tape or pipe joint 
compound on any plastic threaded connection or on the gaskets. Slide the large cap nut over the fill 
pipe connection and then tighten the 2” die cast adapter onto the end of the pipe. Place the #3 gasket on 
the sealing face of the adapter and place the adapter on the tank connection. Check the piping for proper 
alignment and length and adjust as needed prior to the final tightening. Be sure that the gasket is 
properly seated between the adapter and the tank and tighten the cap nut onto the tank. Firm hand 
tightening is all that should be needed for a good seal. An optional wrench (#1135002121) is also 
available. 18-27 ft-lbs (2.5 -3.7 kg-m) is the maximum required torque for this fitting. 
 
Vent Piping 
 
ALL TANKS MUST BE VENTED. Unless another UL® approved system for fill level detection is used, all 
tanks must have a vent alarm (whistle) installed. We require the use of our proprietary vent alarm 
(#3350000999) in each tank. This vent alarm also provides a 2” NPT adapter for easy connection of your 
vent piping to the tank. The Roth Vent Alarm is installed in place of one of the plastic adapters in the top 
of the tank. Use the cap nut and a #3 gasket to secure the vent alarm in the manner described above. 
 
Vent lines must not be trapped in any way that could reduce the venting capacity of the line. Roth 
strongly recommends the use of a 2” vent line in all applications; however, local codes may allow some 
variation. You should contact your local building department or refer to the current edition adopted in 
your area of NFPA 31 (US) or CSA B-139 (Canada) if you have any questions. 
 
Fuel Supply Piping 
 
When replacing an existing fuel oil storage tank it is the installer’s responsibility to check the condition of 
the existing fuel lines to the burner and determine if they are serviceable or need to be replaced. Consult 
your local codes to determine the requirements for your area if the lines need to be replaced. Follow the 
normal piping practices for supplying oil from top feed storage tanks. 
 
There are two (2) options for the fuel supply piping to the burner: the optional Roth Suction Assembly 
(#1150003382 for all tank sizes) or a conventional duplex or simplex tank bushing with copper tubing. 
 
Roth Suction Assembly
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The Roth Suction Assembly (#1150003382 for all tank sizes) is a combination assembly with burner 
supply and return connections (⅜” fem NPT), a flexible suction hose and built-in check valve and thermal 
fuse valve. This unit is easily installed in place of one of the plastic adapters in the top of the tank. It is 
secured with the Cap Nut and sealed with a #3 gasket. The cap nut is tightened in the manner described 
above. There is no need for an additional check valve in the burner supply line. Your local codes may 
require an additional thermal fuse valve at the burner. On 1-pipe systems (burner supply only) the Roth 
Suction Assembly will increase the vacuum on the line to 1.7” Hg. When using the Suction Assembly on 
1-pipe systems we strongly recommend using an oil de-aerator such as a TigerLoop to ensure proper 
burner operation. Please note that the Suction Assembly will add additional line loss to the system. It is 
important not to exceed the burner fuel pump manufacturer’s recommendations for maximum lift, 
distance to burner and tubing size. Exceeding these recommendations will cause nuisance burner 
outages due to lack of fuel. With this in mind, we recommend that burner fuel supply piping be routed 
only as high as necessary between the tank and the burner. Please refer to the pump installation manual 
for additional information. You can install a 2-pipe system (burner supply and return) to meet lift or 
distance requirements when using the Suction Assembly on single tank, indoor installations. 
 
The Suction Assembly may be used in the following applications: 

• Indoor installations of a single tank serving a single residential burner with a firing rate less than 
3.0 gph (11.4 l/hr) and/or a residential water heater using either a 1-pipe or 2-pipe system 

• Indoor installations of a multiple tank system serving a single residential burner with a firing rate of 
less than 3.0 gph (11.4 l/hr) using a 1-pipe system. Do not use the Suction Assembly when using 
a 2-pipe system and multiple tanks. 

 
The Suction Assembly should not be used in the following applications: 

• Supplying burners with firing rates greater than 3.0 gph (11.4 l/hr) – these are considered 
“commercial” burners 

• Supplying any system in which the vacuum exceeds 2.9” Hg (-10 kPa) 
• Systems using a transfer pump or pump supplying multiple burners with standpipes or day tanks 
• Systems supplying emergency equipment, such as power generators, etc. (these are considered 

“commercial applications” and should be “hard-piped”) 
• Supplying multiple burners, except a residential heating appliance and water heater meeting the 

above criteria 
• Outdoor installations where the temperature can be expected to be at or below +10°F (-12°C) for 

prolonged periods 
• Areas where it is common to use tank treatments which contain naphtha. High concentrations of 

naphtha may cause damage to the suction hose. Oil additives added by the distributor in bulk 
(before loaded into the delivery truck) usually do not result in high enough concentrations of 
naphtha to cause problems. 

 
“Hard Pipe” Fuel Supply
Fabricating your own fuel supply line of copper tubing and duplex/simplex tank bushings is always an 
option with the Roth DWT. This is done in a similar manner to piping any standard top connection fuel 
tank. Install the tank bushing with the appropriate fittings for the tubing using in a Die Cast Adapter 
(#3350000025). Please note that only one (1) Die Cast Adapter (for the fill piping) is included with each 
tank and you will need to purchase a second Die Cast Adapter for this application. Flare fittings are 
always recommended for all joints in fuel oil lines to ensure proper vacuum seal. Install the suction line to 
a level that is a minimum of 1” (2.5 cm) above the bottom of the tank to prevent drawing dirt into the fuel 
line. If a return line is used in your application it should be terminated as customary. If the return line is 
terminated above the lowest expected fuel level in the tank a check valve will be required to maintain 
prime during burner off cycles. 
 
Local regulations and good piping practices may require the installation of accessory items in the supply 
line, such as fire valves, check valves filters, etc. It is the installer’s responsibility to know of and comply 
with these regulations and practices. 
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“Hard Pipe” fuel lines should always be used in the following applications: 

• Burners with firing rates greater than 3.0 gph (11.4 l/hr) in single or multiple tank applications 
(these are considered “commercial” burners and should always be hard-piped) 

• Any system supplying emergency equipment such as generators, etc. 
• Any system using transfer pumps supplying day tanks or standpipes 
• When supplying multiple burners 
• Any system with vacuum requirements exceeding 2.9” Hg (-10 kPa) 
• Outdoor tank installations where the temperature can be expected to be at or below  
 +10°F (-12°C) for prolonged periods 
• Areas where tank treatments containing naphtha are commonly used 
• Multiple tank installations where 2-pipe fuel supply systems are used, either indoor or outdoor 

 
Fuel Level Gauge 
 
Roth has an optional fuel level gauge that can be installed in the DWT. These are sealed gauges and 
have 2” threaded connections with “O” ring seals and cord style floats. Part #1135000191 fits the 1500L 
(400 gal) DWT, #1135001863 fits both the 1000L (275 gal) and 620L (165 gal) DWT and #1135003411 
fits the 400L (110 gal) DWT. They are installed into one of the plastic adapters included with the tank. 
Remove the dust plug from one of the 2” plastic adapters and install the fuel gauge into the adapter. 
Hand tightening is all that is required because the gauge has an “O” ring seal for the threaded 
connection. Install a #3 gasket on the seating surface and place the unit into one of the tank connections. 
The cap nut is used to secure the unit to the tank and is tightened in the same manner as mentioned 
above. We recommend that the fuel gauge not be installed in a port adjacent to the fuel suction line to 
avoid tangling the float with the suction line. 
 
Outside Installation (Single Tank) 
 
All conditions of the General Installations and Single Tank Installation Instructions apply. Be sure to 
comply with all local building and fire codes concerning location, clearances and setbacks. A proper 
cement pad must be provided for the tank base. This base should meet the requirements of the current 
edition adopted in your area of NFPA 31 (US) or CSA B-139 (Canada) and any other local codes. At a 
minimum, it should extend 6” (15 cm) beyond the edge of the tank, as described earlier. Consult your 
local building department if you have any questions regarding these requirements. 
 
All tanks installed outside must use a Roth Approved Tank Cover. Part #1135002054 fits the 1500L (400 
gal) DWT, #3335100757 fits the 1000L (275 gal) DWT and #3335100749 fits both the 620L (165 gal) and 
400L (110 gal) tanks. The fill pipe, vent pipe and fuel level gauge (if used) are to be located inside the 
cover. The Roth Suction Assembly (#1150003382) should not be used in outdoor tank installations if you 
can expect temperatures at or below +10°F (-12°C) for prolonged periods. We recommend that outdoor 
installations have the fuel supply lines “hard piped” using a duplex/simplex tank bushing and copper 
tubing as described above. The fuel supply line (and return line, if used) must exit the cover through one 
of the knock-outs provided in the cover and a UL® approved, outdoor rated bushing installed to ensure a 
liquid-tight seal. All fuel piping to the burner must be properly supported and protected. Some areas also 
require the use of jacketed containment tubing for both above and below ground fuel lines. Be sure to 
comply with all local codes and observe good piping practices. 
 
No tank cover is need if the DWT is installed in a garage or shed. A shed must provide protection from 
rain and snow and prevent water from standing on the top of the tank. Improper protection may allow 
water to enter the containment tank and freeze. This will damage the inner polyethylene tank and void 
the warranty. 
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4. Installation Accessories
 
Suction Assembly (Fuel Supply Valve) Fig 3  #1150003382 for all tanks 
 
 

• Built in thermal fuse valve 
• Built in check valve 
• ⅜” Female IPS connections for burner supply and 

return (if used) piping 
• Can be connected to a 2-pipe system if used with 

a single DWT 
• Can be used with burners that have a firing rate 

up to 3.0 gph (11.4 l/hr) 
• Flexible suction line is easy to install in low 

overhead clearance applications 
 
Because this valve increases the vacuum to 1.7” (43 
mm) Hg, we strongly recommend the use of an oil de-
aerator, such as a Flow Control, at the burner when 
using a 1-pipe system. You can also use a 2-pipe s
in single DWT applications. 

ystem 

onnecting 
 
The plugged port in the rear of the valve is for c
multiple tanks (1-pipe system only) with the Roth 
Expansion Kits. 

 
Note: This unit has an internal check valve. You cannot “blow back” on it to clear the line

 
 
 
 
 
 
 
Fuel Level Gauge 

#1135003411 for the 400L 
#1135001863 for the 620L & 1000L 
#1135003723 for the 1000LH 
#1135000191 for the 1500L 

• 2” NPT connection has an 
O-ring seal and only r
hand tightening 

equires 

• 30 psi pressure rating 
 

 
 
 
 
 
 
 
Vent Alarm 

#33350000999 (all tank models) 
• Specific for Roth DWT 
• All metal construction 
• 2” FPT adapter is built in 

for easy connection of 
the vent piping 

Fig 5
Fig 4
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Tie Down Kit 
#335000222 for the 400L 
#335100222 for the 620L & 1000L 
#335200222 for the 1000LH 
#335400222 for the 1500L 

 
• Clips over top rim of tank 
• Base bolts to floor/concrete 
• Turnbuckles adjust tension 
• 2 tie downs per kit 
• Anchor/lag bolts supplied by 

installer 
• Use one kit in low risk areas 
• Use multiple kits in high risk 

areas 
 
Note: Tighten each side evenly in an 
alternating pattern. Do not over 
tighten. Make sure that the tank 
remains level while tightening the tie 
downs 
 
Fig 6 
 

 
 
 
 

 

Tank Fitting Wrench 
#335100191 (all tank models) 
 
Optional tool for tightening the 
Cap Nut on all Roth DWT 
 

• Durable painted steel 
• Pre-drilled hanger hole 

Fig 8 
Roth Fuel Oil De-Aerator 
#3335100191 

  

 

 
Roth Tank Covers 
#3335100749 for the 400L & 620L 
#3335100757 for the 1000L 
#1135003721 for the 1000LH 
#1135002054 for the 1500L 

 
 
    Fig 7 
  

• Assembles and installs quickly with 
stainless steel screws provided 

• Fastens to tank lip with self-tapping 
screws provided 

• Knock-outs on both ends and back (total 
of 4) for fuel oil supply lines 

• Required for outdoor tank installations 
• May be used for multiple tank 

installations with separate fill and vent 
lines when fuel oil supply lines are 
manifolded outside the covers. 

 
 
 
Die Cast 2” NPT Tank Adapter 
#3350000025 (all tank models) 

 
Fig 9 

• Provides 2” female NPT connection point 
• One (1) adapter included with each tank 
• For connecting the fill pipe to the tank in 

single tank or “separate fill & vent” 
multiple tank applications 

• For connecting a duplex tank bushing 
when “hard piping” fuel supply lines (this 
requires the purchase of a second 
adapter in many cases) 
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5. Multiple Tank Installations
 
Initial Considerations 
 
The same considerations for location, setbacks, clearances, etc. that apply to single tank installations 
also apply to multiple tank installations. In general, the maximum number of tanks that can be installed in 
a location is five (5) 400L, 620L or 1000L, 1000LH  and three (3) 1500L tanks. Be sure to check your 
local codes to determine what is allowed in your area.  
 
When installing multiple tanks in tandem, all tanks must be the same model, at the same height, level 
and plumb. You cannot manifold different models without a risk of unequal draining or filling.  
 
 
Indoor Installations (see Fig 10) 
 
Roth offers easy to install Expansion Kits to manifold multiple indoor tanks. All tanks can be installed in a 
side by side configuration as shown in Fig 10. Additionally, the 1000L DWT can be installed two (2) tanks 
end to end. The end to end configuration is only available for two (2) 1000L tanks.  These kits provide a 
common vent, fill and fuel oil supply connection. The Roth Expansion Kits may only be used with a 1-
pipe fuel supply system and with a single burner firing less than 3.0 gph (11.4 l/hr) and/or a residential 
water heater when the Roth Suction Assembly is used.

 
 

Note: When using the Roth Expansion Kits, the tanks must be pressure filled! A tight seal 
connection is required between the delivery truck hose and the fill fitting. The fill rate must be 40 
to 85 gpm (150 to 325 lpm) at a pressure not to exceed 85 psi (586 kPa). Failure to fill the tanks 
within these parameters may result in an overfill of one or more tanks. If a pressure fill 
connection is not available the tanks must be piped with separate fill lines. 
 
The Roth Expansion Kits are available in the following configurations: 
 
Kit #1 #115007012 For the first two 400L, 620L or 1000L tanks side by side 1 

Kit #2 #115007013 For the 3rd, 4th and 5th 400L, 620L or 1000L tanks side by side
Kit #3 #115005343 For two (2) 1000L tanks in end to end configuration 1 

Kit #4 #115006910 For the first two 1000LH and 1500L tanks side by side 2 

Kit #5 #115006911 For the 3rd 10000LH and 1500L tank in side by side configuration 2
 
Notes: 1  The Roth Suction Assembly for the 1st tank (if used) is purchased separately 
 2  The Roth Suction Assembly is not used with multiple 1500L tanks. No fuel supply piping 
   is included with Kits #4 or #5. Hard pipe fuel supply lines must be used with 
   multiple 1500L tanks. 4th and 5th tanks are not permitted with the 1500L tank. 
 
Fill Piping (Important! Do not install tanks without reading this section!) 
 
As noted above, when the Roth Expansion Kits are used to manifold the tanks with a single fill 
connection, the tanks must be pressure filled at between 40-85 gpm (150-325 lpm) and at no more 
than 85 psi (586 kPa). This requires a tight fitting connection between the delivery truck nozzle and the 
fill fitting. If the proper fill connection or delivery truck hose connection is not available in your area you 
must use individual fill pipes. Please see the note above. Failure to pressure fill tanks using the Roth 
Expansion Kit fill piping will result in possible over-pressurization or overfill of one or more tanks. This 
condition will void the warranty. Some areas do not allow common fill pipes and require individual fill 
pipes for each tank. Please check your local codes to determine the requirements for your area. 
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See Fig 11 for more detailsSee Fig 12 for more details

See Fig 13 for more details 
 

All multiple tanks must be the size and at the same height. 
All tanks must be level and plumb for proper function. 

All tanks using the Roth Expansion Kits must be filled at 
40-85 gpm (150-325 lpm) at no more than 85 psi (586 kPa). 

Fig 10 
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The fill piping for the Roth Expansion Kits (side by side configuration) #1, #2, #4 and #5 are installed 
according to Fig 11 (see below). 

he fill piping for the Roth Expansion Kits (side by side configuration) #1, #2, #4 and #5 are installed 
according to Fig 11 (see below). 

      

 
if you are using separate fill pipes for each tan
tank installation. 
 
Vent Piping 
 
Each tank in a multiple tank installation must have
equivalent sized UL® listed vent whistle/device to d
Alarm has a built-in 2” NPT female adapter. You m
to connect the Vent Alarm to the Vent Tee. Do not
combination will not seal correctly and will result in
allow a common vent pipe for multiple tanks even 
local codes to verify. The Roth Expansion Kit vent
Fig 12 below. 

 
 
 
 

Side x Side Configuration 

“O” Ring 
Blind Cap 

2” Male NPT 

Roth G2 Union 
Fill Tee 
2” x 30.4” (50mm x 772mm) Kits #1 & #2 

2” x 32” (50mm x 812mm) Kits #4 & #5 
This is the longer of 2 pipes in the kit. 
007 US Help Line: 888.316.7684   CAN Help Line: 800.986.7684  

 

k they are piped in the same manner as a single 

 a separate Vent Alarm (#3335000999) or an 
etect the proper fill level of each tank. The Roth Vent 
ust use the G2 union included with the Expansion Kits 
 connect the Vent Tee directly to the Vent Alarm. This 
 nuisance oil odors or possible leaks. Most areas will 
if they require separate fill pipes. Be sure to check your 
 piping for side by side tanks is installed as shown in 

Metal Nut 

 
Dip Tubes with #3 Gasket 
below and “O” Ring above 

Dip Tube / Anti-Foam Device 
(supplied with all Expansion Kits) 

Roth Safety Tank 

Fig 11 

 



Side x Side Configuration 

Vent Tee 

 

 

Roth G2 Union 

 

Fuel Supply Piping 
 
There are two options for piping the fuel supply for your
application you will use both the Roth Suction Assembly
Expansion Kit(s) or “hard pipe” the fuel supply lines usin
is based on the DWT model used and the application. 
 
Roth Suction Assembly and Fuel Supply Parts included
You may only use the Roth Suction Assembly and the fu
in the following application: 

• Indoor multiple tank applications serving a single
l/hr) and/or a residential size oil fired water heate
recommended that an oil de-aerator be used on 
The Suction Assembly for the 1st tank must be pu

You should not use the Roth Suction Assembly and fue
• Multiple tank installations serving a burner with a
• Multiple tank applications using a 2-pipe fuel sup
• Outdoor installations where the temperature can
 +10°F (-12°C) for prolonged periods 
• Multiple tanks serving a burner that can be expec

heater at the beginning of the season) that may n
proper tank level equalization. 
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Roth Vent Alarm
#3335000999 

 

 2” x 30.4” (50mm x 732mm) Kits #1 & #2 
2” x 32” (50mm x 772mm) Kits #4 & #5 
This is the shorter of 2 pipes in the kit. 
Roth tank 
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 burner with a firing rate less than 3.0 
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 firing rate greater than 3.0 gph (11.4 l
ply system 
 be expected to be at or below  

ted to run for prolonged periods (such
ot provide enough “burner off” time to
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• Applications where the use of tank treatments containing naphtha are commonly used 
• Any 1500L multiple tank installation 

 
The Roth Expansion Kits include the fuel supply assemblies for the 2nd through 5th (depending on 
configuration and tank size) tanks only. A Roth Suction Assembly must be purchased separately for the 
1st tank. 
 
The Roth suction Assembly and fuel supply parts included with the Expansion Kits are installed as shown 
in Fig 13 below. 
 

 

Side by Side Configuration 

 
Aluminum Cross-Over Tube 

Roth Suction Assembly 
#1150003382 (all tanks) 
Purchased separately! 

Fig 13 

 
“Hard Pipe” Fuel Supply Piping
“Hard Piping” the fuel supply line(s) is allowed in all applications and configurations of any size Roth 
DWT. In applications where the Suction Assembly can not be used or is not used by choice, fuel supply 
piping is field fabricated using standard duplex/simplex 2” tank bushings with copper tubing (sized for the 
application) in an “Equal Manifold” configuration. This method applies to a 1-pipe or 2-pipe fuel system.  
The tanks return piping, if used, must also be an “equal manifold” configuration the same as the supply. It 
is important to make the manifold parts as close to equal as possible to ensure equal draw from all tanks 
(1-pipe systems) and equal return to all tanks (2-pipe systems). When connecting the fuel supply piping 
with a tank bushing and copper tubing and using the Roth Expansion Kits, use the Die Cast 2” NPT 
Adapter (#3350000025) included with each tank to install the tank bushing. This part is not needed to 
connect the fill pipe because the fill tee included with the kit connects directly to the tank. Fig 14 shows 
the basic assembly of the tank bushing and fuel supply piping with two tanks and also the manifold 
construction with up to five tanks. 
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Typical piping diagram for 
installing “hard pipe” fuel lines 
when the Roth Suction Assembly 
is not used 

Fuel supply pipe to the burner(s) 
Add fire valves, check valves, filters, 
oil de-aerators, etc. as required by 
your installation and local codes to 
the common fuel supply line. Shut-
off valves may be installed on each 
tank if desired. 

Return from burner (if used) 

The maximum lift availab
the burner fuel pump. Ple
system has 8’ (2.4m) max

18 of 22  Roth DWT Installation Ins
Compression Fitting without stop (field supplied) 
 
Duplex Tank Bushing (field supplied) installed into a Roth 2” Die Cast 
NPT Adapter (#3350000025) that is purchased separately. 
 
 

Important Note:
Tees are to be installed as close as possible to the center of the 
pipe run between the two tanks to insure equal draw and return 

to all tanks.
le from the bottom of the tank to the highest point of the piping is determined by the performance of 
ase refer to the pump manufacturer’s instructions for maximum available lift. In most cases a 1-pipe 
 lift regardless of whether there is single stage or two-stage fuel pump. 

Fig 14 
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End to End Installations
Roth offers an Expansion Kit #3 (#115005343) for indoor installation of two (2) 1000L tanks. End to end 
kits are not available for any other model tank or for more than two (2) 1000L tanks. Installation is similar 
to the side by side kits. The following illustrations show the assembly of this kit. 

 
 

 
 

 

End to End Multiple Tank Installation  

 

 

Fig 15 

 
 

Note: All multiple tank installations using the Roth Expansion Kits must be 
filled at a rate of 40-85 gpm (150-325 lpm) at no more than 85 psi (586 kPa) 
with a tight fitting connection between the truck nozzle and fill fitting! 
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             Fig 16 
 
All conditions for multiple tank side by side installations must be observed for end to end multiple tanks 
installations. These include the acceptable uses for the Roth Suction Assembly, requirement for a Vent 
Alarm for each tank. use of the 2” NPT Transition Adapter between any NPT connection and the 
compression connection at the vent and fill tees, piping instructions for field assembled “hard pipe” fuel 
supply lines, etc. 
 
Outdoor Installations of Multiple Tanks 
 
The Roth Expansion Kits cannot be used with outdoor tank installations. The tanks are to be installed in 
the same manner as single tank outdoor installations. Each tank requires a separate fill pipe, vent pipe 
and Roth Vent Alarm (#3350000999) or equivalent sized UL® listed vent whistle for accurate indication of 
the fill level. 
 
All outdoor tank installations require the use of the Roth Tank Cover for each tank (purchased 
separately). Roth Tank Cover #3335100749 fits the 400L & 620L, #3335100757 fits the 1000L, 
#1135003721 fits the 1000LH and #1135002054 fits the 1500L. The fill pipe, vent pipe and fuel gauge (if 
used) must be located under the cover. The fuel supply piping must exit the cover at one of the knock-
outs and be sealed with a UL® listed outdoor rated bushing to provide a water-tight seal. Tanks located in 
a garage of fully-enclosed shed are not required to use the Tank Cover. 
 
In most cases the Roth Suction Assembly will not be acceptable for these insta
conditions listed in Indoor Multiple Tank Installations, Fuel Supply Piping earlie
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tanks will need to be hard piped as in Fig 14 with the manifold assembled on the outside of the cover. All 
conditions listed for multiple tank indoor installations using hard pipe fuel supply lines also apply to 
outdoor installations. 
 
If you have any questions regarding any installation please contact the Roth office for your area at the 
numbers listed on the cover of these instructions. 
 
 
6. Final Completion
 
Upon completion of any installation the tank installer shall verify that all conditions of the project are in 
compliance with these instructions and any local code requirements. The installer shall then complete 
one of the Warranty Certificates for each installed tank and leave this copy with the owner. Contact 
information for the installer is to be included on this form. The second copy of the Warranty Certificate is 
to be completed with date and location of the tank installation, customer contact information, name & 
address of the installing contractor and installer’s signature. The installer’s signature is verification that 
the installation conforms to all Roth instructions and meets the requirements of local codes. The form is 
then to be returned to the Roth office in your area for warranty registration. Upon receipt of the 
completed Warranty Certificate Roth will enter this information into its records for future reference. This 
information is for warranty purposes only and will not be shared with any other company for reasons 
other than warranty maintenance. 
 
 

Notes
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Notes 
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ENCLOSURE INSTALLATION &
MAINTENANCE INSTRUCTIONS

HYDRO-AIR COMPONENTS INC.           PEDESTAL • WALL • FLOOR • SECURITY • HARDWARE



1

Inspection
Inspect the entire shipment for damage, either readily visible
or concealed. Remove shipping carton upon receipt and
inspect for any damage that might have occurred in transit.
Any damage should be noted on the freight bill by carrier’s
agent, a claim filed as soon as possible and your Rittling 
representative notified. See General Terms and Conditions 
of Sale for more detail. After inspection, return each enclosure 
to its carton until ready for installation.

Fin-Tube Radiation Maintenance
Regular maintenance of the fin-tube radiation units will 
help keep the unit running at optimum capacity. A regularly
scheduled inspection and maintenance program should be
implemented and followed.

(1) Cover:
Use a soft non-abrasive cloth with a standard household
cleaner. Under no circumstances should an abrasive 
cleaner be used.

(2) Heating Element: 
The heating element should be cleaned at least once every
year. More frequent cleanings should occur if the heating
element appears to have a build-up of contaminants.
Remove any dirt by brushing or vacuuming the heating
element. High-pressure air may be blown through the
heating element to dislodge any built-up contaminants. 
In extreme cases, it may be necessary to remove the 
heating element and spray it with a mild alkaline 
cleaning solution, followed by a rinse.

Pedestal • Wall • Security • Hardware

Enclosure Installation & Maintenance Instructions



Installation

FIGURE P-1

(1) The floor should be continuous and level under each
pedestal. Snap a chalk line on the floor along the centerline
of the pedestals. The pedestal centerline should be 4" from
the wall for one row pedestals, and 6-1/2" from the wall for
two row pedestals. (FIGURE P-1)

FIGURE P-2

(2a) Place the pedestals along the chalk line evenly. 
The pedestal should be installed a maximum of 3'-0" apart
on center. Secure the pedestal using a fastener suitable for
floor construction.

(2b)Adjust the pedestals to the desired height. 
The minimum recommended height of the pedestal 
from the floor is 4". (FIGURE P-2)

FIGURE P-3

(3) Place the heating element on the pedestal. Before connecting
the piping to the system, be sure to purge the system to
insure against heating element blockage. Care must also be
taken to prevent debris from entering the system when 
making the piping connections. (FIGURE P-3)

FIGURE P-4

(4) Install the enclosure over the pedestal bracket. 
(FIGURE P-4)

FIGURE P-5

(5) Once the cover is in place, secure the bottom of the 
enclosure by tightening the mounting clips on the 
bottom of the bracket. (FIGURE P-5)

Standard Rittling Pedestal Enclosure Installation Instructions
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Installation 
(Wall Channel or Full Backplate)

FIGURE W-1

(1a) Determine the distance needed for wall enclosure 
application. The snap mounting channel or snap full height
backplate should be installed on the entire wall surface
where the enclosure and accessories will be installed.  

(1b)Cut the snap mounting channel or or snap full height 
backplate to the desired length. The channel and backplate
are furnished in lengths of 4'-0" or 8'-0". Combine multiple
lengths if needed. When joining two pieces, make sure that
the cut end is at the end of the run. (FIGURE W-1)

FIGURE W-2

(2) Find and mark the mounting height on the wall. 
(The standard mounting height is equal to the 
enclosure height plus 4".) 

The snap mounting channel or full height backplate
should be lined up flush with the marked mounting height.
Attach the snap mounting channel or full height backplate  
using fasteners suitable for wall construction. 
(FIGURE W-2)

FIGURE W-3

(3) Slip the snap expansion bracket into the snap mounting 
channel or full height backplate, and snap into place.  
(FIGURE W-3)

FIGURE W-4

(4) Slide the snap expansion bracket into place and fasten the
bottom of the bracket. (The snap expansion brackets should
be installed approximately 36" apart.) The snap expansion
bracket is installed with a fastener using the recessed hole
near the bottom of the bracket. (FIGURE W-4)

Standard Rittling Wall Enclosure Installation Instructions



FIGURE W-7

(7) Install the cover as shown. (FIGURE W-7) Tighten 
the bottom bolt with the mounting clip to secure 
the cover in place.

FIGURE W-8

(8) Install accessories between the wall and wall channel 
at the top and around the cover at the bottom. 
(FIGURE W-8)

FIGURE W-5

(5) Install any additional mounting brackets to the snap 
expansion bracket by slipping them into the slots 
provided on the snap expansion bracket. 
(Not all mounting brackets are available 
on all units.) (FIGURE W-5)

FIGURE W-6

(6) Install the heating element on the slide cradles located 
on the bracket. (The end of the heating element should 
be installed at least 3" from the snap expansion bracket.)

If installing additional rows of heating element or return
piping, always install the bottom-most element first and
work upward. (FIGURE W-6)

3”

Standard Rittling Wall Enclosure Installation Instructions
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FIGURE VH-3

(3) On enclosed units, the second row brackets and wall 
pipe hangers will be mounted directly to the wall.  
(The brackets and pipe hangers should be installed 
approximately 36" apart.)  Install the second row 
brackets and wall pipe hangers to the wall using 
fasteners suitable for wall construction. (FIGURE VH-3)

FIGURE VH-4

(4) Install the heating element on the slide cradles located 
on the second row bracket. (The end of the heating 
element should be installed at least 3" from the second 
row bracket.)

If installing additional rows of heating element or return
piping, always install the bottom-most element first and
work upward. (FIGURE VH-4)

Installation 
(Wall Channel or Full Backplate)

FIGURE VH-1

(1a) Determine the distance needed for wall enclosure 
application. The snap mounting channel or snap full height
backplate should be installed on the entire wall surface
where the enclosure and accessories will be installed.  

(1b)Cut the snap mounting channel or or snap full height 
backplate to the desired length. The channel and backplate
are furnished in lengths of 4'-0" or 8'-0". Combine multiple
lengths if needed. When joining two pieces, make sure that
the cut end is at the end of the run. (FIGURE VH-1)

FIGURE VH-2

(2) Find and mark the mounting height on the wall. 
(The standard mounting height is equal to the 
enclosure height plus 4" for HL models and just the 
enclosure height for VL models.

The snap mounting channel or full height backplate
should be lined up flush with the marked mounting height.
Attach the snap mounting channel or full height backplate  
using fasteners suitable for wall construction. 
(FIGURE VH-2)

Standard Rittling Fully Enclosed Enclosure Installation Instructions

3”



FIGURE V-6

(6) Install accessories between the wall and wall channel at the
top and around the cover at the bottom. Secure cover to
floor mounted angle using suitable fasteners.
(FIGURE V-6)

Floor Mounted Enclosure Installation Bottom Inlet Enclosure Installation

FIGURE V-5

(5) Install floor angle to floor using suitable fasteners. 
For 3-15/16” deep enclosure, the floor angle must be
mounted 3-7/8” from the base at the wall. For 5-3/8” deep
enclosure, the floor angle must be mounted 5-5/16” away
from the base of the wall. (FIGURE V-5)

FIGURE H-6

(6) Install accessories between the wall and wall channel 
at the top and around the cover at the bottom. 
Secure accessory to wall using suitable fasteners.
(FIGURE H-6)

FIGURE H-5

(5) Install the cover as shown. Secure cover to wall using 
suitable fasteners. (FIGURE H-5) 

Standard Rittling Fully Enclosed Enclosure Installation Instructions
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FIGURE S-3

(3) On security units the second row brackets and wall 
pipe hangers will be mounted directly to the wall.  
(The brackets and pipe hangers should be installed 
approximately 36" apart.)  Install the second row 
brackets and wall pipe hangers to the wall using 
fasteners suitable for wall construction. (FIGURE S-3)

Installation 
(Offset Strip or Full Backplate):

FIGURE S-1

(1a) Determine the distance needed for wall enclosure 
application. The offset channel or full height backplate
should be installed on the entire wall surface where 
the enclosure and accessories will be installed.

(1b)Cut the offset channel or full height backplate to the
length needed. The channel and backplate are furnished
in lengths of 4'-0" or 8'-0". Combine multiple lengths
if needed to complete the distance. When joining two
pieces, make sure that the cut end is at the end of the
run. (FIGURE S-1)

FIGURE S-2

(2) Find and mark the mounting height on the wall. 
(The standard mounting height is equal to the 
enclosure height plus 4".) 

The offset channel or offset full height backplate should
be lined up flush with the marked mounting height.
Attach the offset channel or offset full height backplate
using fasteners suitable for wall construction.  
(FIGURE S-2)

Standard Rittling Security Enclosure Installation Instructions
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SECOND ROW BRACKET



FIGURE S-5

(5a) Place the cover over the element and the offset strip and 
push the cover until it locks into the strip. (FIGURE S-5)

(5b) The trims and accessories will be attached in the same 
manner, overlapping the cover.

FIGURE S-6

(6) Once in place, the cover, trim, and accessories should all
be secured to the wall. Use a fastener suitable for wall 
construction. (FIGURE S-6)

FIGURE S-4

(4) Install the heating element on the slide cradles located 
on the second row bracket. (The end of the heating 
element should be installed at least 3" from the second
row bracket.)

If installing additional rows of heating element or return
piping, always install the bottom-most element first and
work upward. (FIGURE S-4)

3”

Standard Rittling Security Enclosure Installation Instructions
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PEX Heating Pipe with O2 Barrier

PEX Pipe with O2 Barrier

High molecular cross-linked poly eth yl ene (PEX) with minimum bend ing radii of 6 times the diameter at 68°F  (20°C). Maximum 
op er at ing tem per a ture: 95°C @ 6 bar (203°F @ 90 PSI). Covered by a twen ty-fi ve year manufacturers warranty. Comes with oxygen 
dif fu sion barrier which pre vents ox y gen from entering the heat ing system through the pipe wall.

Pipe is manufactured to ASTM 
F-876/F-877 & CSA B137.5 and 
approved by: CSA & IAPMO.
Oxygen Barrier is manufactured 
to DIN 4726/9.

PEX-A Pipe up to 4" ID (110 mm) 
is available by special order.

Minimum bending radius
@ 68°F (20°C):
  3/8" = 2-1/4" (57 mm)
  1/2" = 3" (77 mm)
  5/8" = 3-3/4" (95 mm)
  3/4" = 4-1/2" (115 mm)
     1" = 6" (153 mm)
1-1/4"= 9-1/2" (240 mm)
1-1/2"= 12" (300 mm)
     2" = 15" (378mm)

Description Stk. # Length
Availability UV

stablizedUS CA

3/8" natural PEX-A pipe with O2 barrier 94312 300' ! ! !

1/2" natural PEX pipe with O2 barrier
98305 300' !

98105 1000' !

1/2" natural PEX-A pipe with O2 barrier

94205 250' ! ! !

94305 300' ! ! !

94505 500' ! ! !

94105 1000' ! ! !

5/8" natural PEX pipe with O2 barrier
98419 450' !

98119 1000' !

5/8" natural PEX-A pipe with O2 barrier

94419 450' ! !

94519 500' ! !

94119 1000' ! ! !

3/4" natural PEX pipe with O2 barrier

98322 300' !

98522 500' !

98122 1000' !

3/4" natural PEX-A pipe with O2 barrier
94522 500' ! ! !

94122 1000' ! ! !

1" natural PEX-A pipe with O2 barrier
94128 100' ! ! !

94528 500' ! ! !

1-1/4" ID (40×3.7mm) natural PEX-A pipe 
with O2 barrier

94040 per ft ! !

1-1/2" ID (40×3.7mm) natural PEX-A pipe 
with O2 barrier

94050 per ft ! !

2" ID (40×3.7mm) natural PEX-A pipe with 
O2 barrier

94063 per ft ! !

clark
The Children's SchoolEastern Mechanical Services

clark
1/2" natural PEX-A pipe with O2 barrier

clark
1/2" natural PEX-A pipe with O2 barrier

clark
1/2" natural PEX-A pipe with O2 barrier
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TECHNICAL PROPERTIES

HDPE casing

This corrugated high density polyethylene
casing provides the necessary mechanical
protection and water sealant properties,
and is shock-resistant, even at sub-zero
temperatures.

Insulation properties

The insulation of Microflex pipes is
composed of micro-cellular cross-linked
polyethylene foam with a closed cellular
structure, permitting low water vapour
diffusion, good insulation and resistance
to extreme temperatures.

The PEX-a pipe

Plastic pipes have more than proved their
quality in recent years. They are flexible,
heat and pressure-resistant, non-
corrosive and lightweight. The
MICROFLEX® pipe is supplied with one
or more PEX-a pipes manufactured
according to the Engel process, with a
92% cross-link density.

Technical insulation properties

Standard Value

Density ISO 845 1.56 lbs/ft3

Ultimate tensile strength ISO 1926 34.8 lbs-force/in2

Working temperature - -112 ° F to 230° F

Water take-up DIN 53428 < 1.7 % Vol.

after 28 days

Thermal conductivity                  DIN 52612             50 ° F       0.0359 BTUH/ft
                                                                                104°         F       0.0379 BTUH/ft

Mechanical and thermal properties of the PEX-a pipe

Properties Test specification Unit Value

Density DIN 53479                        oz/in3 0.53

Elasticity modulus
(tensile)  68° F                    DIN 53457 lbs-force/in2

                  -87,022

Tensile stress
68 °F DIN 53455                   lbs-force/in2 

                  ≥ 2,465
176° F                                                                                                      > 1,015 

Breaking strength DIN 53455                   lbs-force/in2

68°  F                                                                                                      > 3,480           
176 ° F                                                                                                    2,610-2,900
284° F                                                                                                        232-290

Breaking expansion DIN 53455                        %
  68 ° F                                                                                                       ≥ 400
176 ° F                                                                                                      ≥ 400
284° F                                                                                                       ≥ 250

Notch toughness DIN 53453 BTU/ft2

68 °F                                                                                                       no ruptures
 -4°F                                                                                                      no ruptures

Thermal conductivity          DIN 52612 BTUH/ft              0.22(tF+459.7)
  

Linear expansion 
coefficient                           DIN 42328                            in
68 ° F                                                                                                          5.5 X 10-6

212 °F                                                                                                        7.8 X 10-6

Oxygen permeability          DIN 4726                           lbs/gal            ≤ 0.8x10-6 per day
at 104°F                             DIN 4729

Pipe surface                                                                    in                        0.2x10-3 

   Timespan - Internal compression strength of the PEX-a pipe

Load time in hours

C
om
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e 
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n 
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Life tests are used to test the
strength of PEX-a pipes as a
function of time and
temperature.

The table opposite shows
the linear changes at diffe-
rent temperatures.

The permitted load on the
pipe and the safety factor
can be calculated using the
table opposite and the
Kessel formula, according 
to the different applications 
options.

Feel free to ask for
specific documentation!
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Valve Chart Children's School

1. Hot water boiler # 1 supply header isolation
2. Hot water boiler # 1 return header isolation
3. Hot water boiler #2 supply header isolation
4. Hot water boiler #2 return header isolation
5. Hot water boiler #3 supply header isolation
6. Hot water boiler #3 return header isolation
7. Air Separator lock shield valve to expansion tank
8. Air Separator drain valve
9. Chemical feeder supply
10. Chemical feeder return
11. Chemical feeder drain
12. PRV inlet isolation
13. PRV outlet isolation
14. PRV by-pass
15. Primary Hot Water circulation pump #2 shut off
16. Primary Hot Water circulation pump #2 Triple Duty Valve
17. Primary Hot Water circulation pump # 1 shut off
18. Primary Hot Water circulation pump #1 Triple Duty Valve
19. Secondary Hot Water circulation pump #2 shut off
20. Secondary Hot Water circulation pump #2 Triple Duty Valve
21. Secondary Hot Water circulation pump # 1 shut off
22. Secondary Hot Water circulation pump #1 Triple Duty Valve
23. Hot Water Radiant circulation pump # 2 shut off
24. Hot Water Radiant circulation pump # 2 circuit setter
25. Hot Water Radiant circulation pump # 1 shut off
26. Hot Water Radiant circulation pump # 1 c' uit setter
27. Hot Water Radiant system three way valve
28. Hot Water Radiant return isolation
29. Hot Water Radiant main return shut off
30. Main system Hot Water return shut off
31. Primary Hot Water circulation pump #1 strainer blow down
32. Primary and Secondary Hot Water system riser drain
33. Primary Hot Water circulation pump #2 strainer blow down
34. Secondary Hot Water circulation pump #2 strainer blow down
35. Secondary Hot Water circulation pump #1 strainer blow down
36. Primary and Secondary Hot Water system main riser drain
37. Radiant system riser drain



II I

38, Hot Water Radiant circulation pump #2 strainer blow own
39. Hot Water Radiant circulation pump #1 strainer blow down
40. VAV unit # 1 supply hu off
41. VAV unit # 1 return shut ff
42. Supply shut off Radiation room 113
43. Return shut off Radiation room 113
44. Main supply shut off for VAV boxes 2,3,4
45. Main return shut off for VAV boxes 2,3,4
46. Supply shut off Radiation room 105
47. Return shut off Radiation room 105
48. Supply shut off AHU # 1
49. Return shut off (circuit setter) AI-ill #
50. Main by-pass return AHU #1
51. By-pass valve #1 AHU #1
52. By-pass valve #2 AHU # 1
53. Supply shut off Unit Heater #1
54. Return shut off Unit Heater #1
55. Supply shut off Radiant system Zone 2 rooms 108-113
56. Return shut off Radiant system Zone 2 rooms I08~113

Items (including # 91 and #92) #1 through #56 ar 1 cated in oil Room

57. Supply shut off Radiant system Zone 1 room 114
58. Return shut off (circuit setter) Radiant system Zone 1 room 114
59. Supply shut off Radiant system Zone 3 room 116
60. Return shut off (circuit setter) Radiant system Zone 3 room 16
61. Supply shut off Radiant system Zone I room 115
62. Return shut off (circuit setter) Radiant system Z ne 1 room 5
63, Main supply shut offRadiant system Zones 4,5,6
64. Main return shut offRadi It system Zo es 4,5,6
65. Supply shut off Radiation room 116 column 4-F
66. Return shut off Radiation room 116 column 4-F
67. Supply shut off Radiation room 114 column I-F
68. Return shut off Radiation room] 14 column -F
69, Supply shut off Radiatio room 114 c 1· I-M
1ft eturn shut 0 Rad'ation roo I 4 column -M
71. Main supply ill off to Gym
7. ain return shut off 0 Gym
73. am up ly shut Radiation rooms 117,118,122,123
7 am lim hut ff] adia .on rooms ] ] 7.1] J • 23



• I

Items #57 through #74 are located in basement storage room
Items 75 through 92 are identified but not tagged.

75. VAV unit # 2 supply shut off
76. VAV unit # 2 return shut off
77. VAV unit # 3 supply shut off
78. VAV unit # 3 return shut off
79. VAV unit # 4 supply shut off
80. VAV unit # 4 return shut off
81. Supply shut off Radiant system Zone 4 ) room 1 7
82. Return shut off (circuit setter) Radiant system Zo e 4-1 room 117
83. Supply shut off Radiant system Zone 5-1 rooms 18,119,120,12 .,.123
84. Return shut off (circuit setter) Radiant system Zone 5-1 roo s
118,119,120,121,123
85. Supply shut offRadiant system Zone 6-1 room 122
86. Return shut off (circuit setter)Radiant system Zone 6-1 room 22

Item~ 87 through 90 in Gym area

87. Supply shut offHWC #1
88. Return shut offHWC #1
89. Supply shut offHWC #2
90. Return shut offHWC #2

91. AHU # I primary drain
92. f\HU #1 strainer blow down93

Ted
Text Box
93.  Main shut off for radiation first floor94.  Main shut off for radiation first floor



Children's School
Hydronic Pumps VFD Startup Report

VFD #1 VFD #2

Volts Volts
L1 L2 L3 L1 L2 L3

120.1 120.3 119.8 120.3 120.4 120.1
Amps Amps 

L1 L2 L3 L1 L2 L3
60Hz Auto 3.34 3.36 3.36 60Hz Auto 3.23 3.27 3.3
Full BHP 3.7 3.8 3.6 Full BHP 3.47 3.5 3.52

Adjust Parameters Drive Control
ACC 10s UNS 230V TCC 2 wire
DEC 10s FRS 60Hz TCT 2 wire
LSP 3Hz NCR 6.9a RIN No
HSP 10Hz NSP 1748 BSP No
FLG 20% COS 0.81 CRL 4.0 ma
STA 20% TUN yes CRH 20.0 ma
ITH 6.9a TFR 72Hz AOL 0 ma
TDC .5s NLD yes AOH 20 ma
SDC 2.9a FDB No LCC No
FPT 0 BRA yes PST Yes
JPF 0 FRT 0 ADD 0
JF2 0 STT Ramp TBR 19200 BOD
JF3 0 RPT Linear RPR No
USC 1 TL1 200
LST 0 CL1 10.6

ADC yes
SFT Lt duty
SFR 8Hz
NRD No

I/O Fault Files
L12 Free wheel stop ATR No F1S In use
L13 Auto/manual RST Partial F2S Free
L14 Fault reset OPL No F3S Free
A12 Speed ref THT Vent. Motor F4S Free
R2 Drive run LFL No FOT No
A01 Motor frequency FLR Yes COD No

STP No
Motor Info

Armstrong
Model Number: HB 002 4FJA
60Hz - 1725 RPM
2HP - 208-230 Volts
1.15 SP - 6.9 - 6.2 Amps
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