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INFRARED GAS HEATERS

INSTALLATION AND OPERATION INSTRUCTIONS

OWNER / INSTALLER: For your safety this manual must be carefully and thoroughly read and
understood before installing, operating or servicing this heater.

INFRARED RADIANT TUBE HEATER
Single and Two Stage Push Through System (Positive Pressure)

Models:
SPS SERIES: (40, 50, 60, 75, 100, 125, 150, 175, 200) N5/L5/N7/L7

SPU SERIES: (40, 50, 60, 75, 100, 125, 150, 175, 200) N5/L5/N7/L7

IINSTALLER: This manual is the property of the owner. Please present this manual to the
ownher when you leave the job site.

A WARNING: Improper installation, adjustment, alteration, service, or maintenance can
cause property damage, injury or death. Read the installation, operation and maintenance
instructions thoroughly before installing or servicing this equipment.

IF YOU SMELL GAS: FOR YOUR SAFETY

2 DO NOT try to light any appliance.
DO NOT touch any electrical switch; DO NOT use any

telephone in your building. DO NOT store or use gasoline or other
! IMMEDIATELY call your gas supplier from a neighbor's flammable vapors and liquids in the vicinity of
telephone. Follow the gas supplier's instructions. If you this or any other appliance.

cannot reach your gas supplier, call the fire department.

Scan warranty QR code on the right to =] EI
reaister vour product.

(=]

IIMPORTANT: SAVE THIS MANUAL FOR FUTURE REFERENCE.
Manufactured for:
SUNSTAR HEATING PRODUCTS, INC.
Post Office Box 36271 (28236) ¢ Charlotte, North Carolina
Phone (704) 372-3486 + Fax (704) 332-5843 + www.sunstarheaters.com ¢ email: info@sunstarheaters.com
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1.0)  SAFETY

This heater is a self-contained infrared radiant tube heater. Safety information required during installation and
operation of this heater is provided in this manual and the labels on the product. The installation, service and
maintenance of this heater must be performed by a contractor qualified in the installation and service of gas
fired heating equipment.

All personnel in contact with the heater must read and understand all safety information, instructions and labels
before operation. The following symbols will be used in this manual to indicate important safety information.

g Warning instructions must be followed to prevent or avoid hazards which
WARN I N G may cause serious injury, property damage or death.

Caution instructions must be followed to prevent incorrect operation or
[Z;CAUTION installation of the heater which may cause minor injury or property

damage.

2.0) INSTALLER RESPONSIBILITY

The installer is responsible for the following:

e The heater and venting, as well as electrical and gas supplies must be installed in accordance with these
installation instructions and any applicable codes and regulations.

e Every heater shall be located with respect to building construction and other equipment so as to permit
access to the heater.

e Each installer must follow the clearances to combustible materials for the heaters.

o Install the heater so that the supports and hangers are correctly spaced in accordance with these
instructions. The heater must be supported by materials having a working load limit of at least 115Ibs.

e Ensure that the tube integrity safety system TISS™ supplied is installed in accordance with these instructions
and that the tension is correct.

e Supply the owner with a copy of these Installation and Operation Instructions.

e Where unvented heaters are used, gravity or mechanical means shall be provided to supply and exhaust at
least 4 CFM per 1,000 Btu/hr input of installed heaters.

e Never use the heater as a support for a ladder or other access equipment. Do not hang anything from the
heater.

e Supply all installation materials necessary that are not included with the heater.

e Check the nameplate to make sure that the burner is correct for the gas type in the building and the
installation altitude.

3.0) GENERAL INFORMATION

This heater is a self-contained infrared radiant tube heater for use in locations where flammable gases or vapors
are not generally present (as defined by OSHA acceptable limits) and is intended for the heating of
nonresidential spaces.

INSTALLATION REQUIREMENTS

The installation must conform to local building codes or in the absence of local codes, with the National Fuel Gas
Code ANSI Z223.1/NFPA54 or the Natural Gas and Propane Installation Code CSA B149.1. Heaters shall be
installed by a licensed contractor or licensed installer. Clearances to combustibles as outlined in this manual
should always be observed. In areas used for storage of combustible materials where they may be stacked
below the heater, NFPA54 requires that the installer must post signs that will “specify the maximum permissible
stacking height to maintain the required clearances from the heater to combustibles.”

Every heater shall be located with respect to building construction and other equipment so as to permit access
to the heater. Each installer shall use quality installation practices when locating the heater and must give
consideration to clearances to combustible materials, vehicles parked below, lights, overhead doors, storage
areas with stacked materials, sprinkler heads, gas and electrical lines and any other possible obstructions or
hazards. Consideration also must be given to service accessibility.
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The heater, when installed in aircraft hangars and public garages, must be installed in accordance with
ANSI/NFPA 409-latest edition (Standard for Aircraft Hangars), ANSI/NFPA 88a-latest edition (Standard for
Parking Structures), and ANSI/NFPA 88b-latest edition (Standard for Repair Garages) with the following
clearances:

a. At least 10 feet above the upper surfaces of wings or engine enclosures of the highest aircraft that may be
housed in the hangar and at least 8 feet above the floor in shops, offices, and other sections of hangars
communicating with aircraft storage or service areas.

b. At least 8 feet above the floor in public garages. AWARNING: Minimum clearances marked on the heater
must be maintained from vehicles parked below the heater.

(FOR CANADA ONLY)
a. Installation of this appliance is to be in accordance with latest edition of CSA B149.1 (Natural Gas and
Propane Installation Code).

b. For installation in public garages or aircraft hangars, the minimum clearances from the bottom of the
infrared heater to the upper surface of the highest aircraft or vehicle shall be 50 percent greater than the
certified minimum clearance, but the clearance shall not be less than 8 feet.

Although these heaters may be used in many applications other than space heating (e.g., process heating),
SunStar will not recognize the warranty for any use other than space heating.

For indoor installation only. Not for use in residential dwellings.

This heater is for Indoor Installation and Covered Patio Installation only and can be used in either Vented or
Unvented mode. The term Unvented actually means Indirect Vented. While the products of combustion are
expelled into the building, national codes require ventilation in the building to dilute these products of
combustion. This ventilation may be provided by gravity or mechanical means.

This heater is not an explosion proof heater. Where the possibility of exposure to volatile and low flash point
materials exists, it could result in property damage or death. This heater must not be installed in a spray booth
where the heater can operate during the spraying process. Consult your local fire marshal or insurance company.

SPS Series Only: Since straight tube heaters are always hotter at the control end than at the flue terminal end,
always observe the minimum recommended mounting heights shown on the specification sheets and in Section
5.0) of this manual. Use U-tube configuration instead of straight tubes for spot or area heating (e.g., where a
single heater is utilized for space heating).

High Altitude:

Appliances are supplied as standard for altitudes of O to 2,000 feet (0-610 m). High-altitude ratings are obtained
by a change in the orifice size. When ordered for high altitude installations, burners are supplied by the factory
ready for high altitude installation. Check the nameplate for altitude before proceeding with the installation. In
Canada the adjustment for altitude is made in accordance with Standard CGA 2.17, Gas-Fired Appliances for Use
at High Altitudes.

This product can expose you to chemicals including ceramic fibers, which

& WARN I N G : are known to the State of California to cause cancer, and carbon monoxide,

which is known to the State of California to cause birth defects or other
reproductive harm. For more information go to www.p65warnings.ca.gov.
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4.0) MINIMUM CLEARANCES TO COMBUSTIBLES

A WARNING
FIRE AND EXPLOSION HAZARD

Combustible material must be located outside the
clearance dimensions listed.

Install the warnings card (ordered separately) and complete the blank spaces using the clearances from
combustibles table below. See Section 26 for a printed copy of the warnings card.

Minimum clearances to combustibles shall be measured from the outer surfaces as shown in the following
diagram:

Failure to do so may result in death, serious injury or
property damage.

End<— [ ] —»End

Celling

* Ceiling

|
I S S R }
Horizontal 45° Angle (Maximum)
MINIMUM CLEARANCES TO COMBUSTIBLES
Angle Mounted at
Mounted Horizontally 45°
Model No. Sides Ceiling* Below Ends 45° Front | 45° Rear
SPS/SPU 40 22" 6" 52" 15" 40” 12”
SPS/SPU 50 22" 6" 56" 15" 48" 12”
SPS/SPU 60 22" 6" 56" 15" 48" 12”
SPS/SPU 75 22" 6" 60" 15" 52" 12”
SPS/SPU 100 28" 6" 70" ** 15" 58" 12”
SPS/SPU 125 28" 6" 76" ** 20" 66” 12”
SPS/SPU 150 34 6" 81" ** 20" 70” 12”7
SPS/SPU 175 38” 6" 86" ** 20" 75" 12”
SPS/SPU 200 427 6" 93" ** 20" 80” 12”

* When used indirect vented, minimum clearance for CEILING must be: 12" for SPS/SPU 50-75 and 18" for
SPS/SPU 100-200. If optional corner and u-bend reflectors are not used, the clearance must be 18”.

** Maximum clearance below reduces by 50% once you are 25ft. downstream from the burner box.

A WARNING: Certain materials or objects, when stored under the heater, will be subjected to radiant heat and
could be seriously damaged. Observe the Minimum Clearances to Combustibles listed in the manual and on the
heater at all times.

NOTE:

1. The clearances specified above must be maintained to combustibles and other materials that may be
damaged by temperatures 90°F above ambient temperature. Clearances to combustibles are posted on the
burner box. In areas used for storage of combustible materials where they may be stacked below the heater,
NFPA54 requires that the installer must post sighs that will “specify the maximum permissible stacking height
to maintain the required clearances from the heater to combustibles.” SunStar recommends posting these
signs adjacent to the heater thermostat or other suitable location that will provide enhanced visibility.

2. The stated clearance to combustibles represents a surface temperature of 90 °F (50 °C) above room
temperature. Building materials with a low heat tolerance (such as plastics, vinyl siding, canvas, tri-ply, etc.) may
be subject to degradation at lower temperatures. It is the installer's responsibility to assure that adjacent
materials are protected from degradation.
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5.0) SPECIFICATIONS
(2-stage) Minimum *
Btu/hr Btu/hr Orifice Size Mounting Height
High Low Air Plate @ @ Turbulator
Model No. Input Input Part # Natural Gas Propane Gas Horizontal | 45° Angle Qty.
SPS/SPU 40 40,000 | 25,000 [ 44140061 | #32 |(0.116)| #49 | (0.073) 10 ft. 9 ft. 4
SPS/SPU 50 50,000 | 30,000 [4414006H | 3.5mm | (0.138) | #46 |(0.081) 11 ft. 10 ft. 5
SPS/SPU 60 60,000 | 37,000 |4414006H| #26 |(0.147)| #43 | (0.089) 11 ft. 10 ft. 4
SPS/SPU 75 75,000 | 50,000 |44140063| #21 | (0.159) | 2.5mm | (0.098) 13 ft. 12 ft. 5
SPS/SPU 100 100,000 | 65,000 (44140062 | #12 |(0.189)| #32 |(0.116) 14 ft. 13 ft. 3
SPS/SPU 125 125,000 | 80,000 | 44140066 #4 (0.209) | #30 | (0.129) 14 ft. 13 ft. 7
SPS/SPU 150 150,000 | 100,000 | 44140067 | “A” (0.234) | #27 | (0.144) 15 ft. 14 ft. 4
SPS/SPU 175 175,000 | 110,000 | 44140067 “E” (0.250) | #23 | (0.154) 16 ft. 15 ft. 0
SPS/SPU 200 200,000 | 125,000 | 44140068 | 6.9mm | (0.272) | 4.Amm | (0.161) 18 ft. 16 ft. 1

* MOUNT HEATERS AS HIGH AS POSSIBLE

. Minimums are shown as a guideline for human comfort and uniform

energy distribution for complete building heating applications. Consult your SunStar representative for the
particulars of your installation requirements.

Model Identification:

Control Option Gas Type | Description
Suffix
N5 Natural Single Stage Gas Valve - Single Stage Input
L5 Propane | Single Stage Gas Valve - Single Stage Input
N7 Natural Two Stage Gas Valve - Modulating Input - High/Low Fire
L7 Propane | Two Stage Gas Valve - Modulating Input - High/Low Fire
Type Gas Pipe Tube Flue Fresh Air Electrical Current
Gas Connection Diameter Connection® | Connection! Supply Rating
Natural 1" MPT 120 Volt, 60Hz,
or Propane (Male) 4’ 4” Round 4” Round 1 Phase 1.74 Amp

1 See Section 16.0) for vent sizes when multiple heaters are connected into a common vent

Module Electrical Rating:

Ignition System (direct spark):

Input-Control: 18-30 VAC 50/60 Hz (class 2 transformer)
Input Power-Line: 120 VAC (L1, IND contacts only)
Flame Sensitivity: 0.7 uA (microamps) minimum

15 second trial for ignition period
15 second pre-purge period

60 second inter-purge period

30 second post-purge period

3 tries for ignition (separate flame sensor).

6.0)

PACKING LIST

A. SPS/SPU Burner Package

Part Description QTY
Burner Box Assembly (Refer to the following chart for Package Part Numbers) ..........cccceeerennen. 1
471D x 4”Lg Flue Adapter Collar (#30504500) .......cceerrmrrmrrmrsmssessmsssssssssssssssssssssssssssssssssssssssssssssssssses 1
Fastener Kit - Burner Box Attachment/Flue Adapter Collar (#42907040) ......ccccecemvecervcrrcvenranes 1
Containing: #10 x 1/2” Self-Drilling Screws (#02189020) .......ccccevrmrrmrrerssessmssesssessssssessenas 2
Y4 -20 Locknuts (#02167010) ....cccecercerrmrremssersssssssssessssssssssesssssssssssssssssssssssssssnns 3
Tube Flange Gasket (#42921000)......ccccmicrmirrrirmrcsenicsessssrsssesssseesssessssssssnssssesssnes 1
Turbulator 24" Long (#44152240) *See chart above for required quantities. .......cccccvcvrrcrnnnn. *
Installation & Operation INStIUCLIONS .......cccceicciiercrrrrcrsr e s n e s ae s ne e s 1
TurnbucCkle (#4334 3320).....ccciceirerrrrrerisessesseessesssessssssesssssssesssssssssssssssssssssssssessssssssssessssssssssessesssssssessennn 1
Gas connector 5/8” OD X 36" (#30302360) — US ONlY....occcrriimrccrriirrcerrcerrcsee s ses s e s sseessne e 1
Screen Assembly 2-5/8” ID x 5-1/2” Long (#44151010) 200M BTU models only............cceceruene 1
End Reflector Package (#43341000) ......cccccreerrerrsmsseessesssmsssessesssssssssssssssssssssssssssssssssssssssssssssssssssessenns 1
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BURNER PACKAGE NUMBERS

SINGLE STAGE CONTROLS TWO STAGE CONTROLS
MODEL NO. PART NO. GAS TYPE MODEL NO. PART NO. GAS TYPE
SPS/SPU 40-N5 44150010 NATURAL SPS/SPU 40/25-N7 44150510 NATURAL
SPS/SPU 50-N5 44150030 NATURAL SPS/SPU 50/30-N7 44150530 NATURAL
SPS/SPU 60-N5 44150330 NATURAL SPS/SPU 60/37-N7 44150830 NATURAL
SPS/SPU 75-N5 44150050 NATURAL SPS/SPU 75/50-N7 44150550 NATURAL
SPS/SPU 100-N5 44150070 NATURAL SPS/SPU 100/65-N7 44150570 NATURAL
SPS/SPU 125-N5 44150090 NATURAL SPS/SPU 125/80-N7 44150590 NATURAL
SPS/SPU 150-N5 44150110 NATURAL SPS/SPU 150/100-N7 | 44150610 NATURAL
SPS/SPU 175-N5 44150130 NATURAL SPS/SPU 175/110-N7 | 44150630 NATURAL
SPS/SPU 200-N5 44150150 NATURAL SPS/SPU 200/125-N7 | 44150650 NATURAL
SPS/SPU 40-L5 44150020 PROPANE SPS/SPU 40/25-L7 44150520 PROPANE
SPS/SPU 50-L5 44150040 PROPANE SPS/SPU 50/30-L7 44150540 PROPANE
SPS/SPU 60-L5 44150340 PROPANE SPS/SPU 60/37-L7 44150840 PROPANE
SPS/SPU 75-L5 44150060 PROPANE SPS/SPU 75/50-L7 44150560 PROPANE
SPS/SPU 100-L5 44150080 PROPANE SPS/SPU 100/65-L7 44150580 PROPANE
SPS/SPU 125-L5 44150100 PROPANE SPS/SPU 125/80-L7 44150600 PROPANE
SPS/SPU 150-L5 44150120 PROPANE SPS/SPU 150/100-L7 44150620 PROPANE
SPS/SPU 175-L5 44150140 PROPANE SPS/SPU 175/110-L7 44150640 PROPANE
SPS/SPU 200-L5 44150160 PROPANE SPS/SPU 200/125-L7 44150660 PROPANE
B. SPS 40-200 Body Package Descriptions
(Package Part Number is indicated on the outside of each corresponding carton.)
10Ft. 20Ft. 30Ft. 40Ft. 50Ft.
Systems System System System System System
SPS Body Packages — Aluminized/Hot Rolled or 10 Ft. pkg | 20 Ft. pkg | 30 Ft. pkg | 40 Ft. pkg | 50 Ft. pkg
Alumi-Therm/Hot Rolled 44134020 | 44135000 | 44136000 | 44137100 | 44138100
Part # Each Body Package Includes: Qty. Qty. Qty. Qty. Qty.
42912180 | 10 Ft. Tube with 12 Hole Flange (Aluminized) 1 1 1 - -
42912169 | 10 Ft. Tube with 6 Hole Flange (Alumi-Therm) - - - 1 1
41932101 | 10 Ft. Tube less Flanges (Hot Rolled) - 1 2 3 4
43319100 | Reflector, 9’ 11%>” 1 2 3 4 5
30462980 | Tube Coupling - 1 2 3 4
43318000 | Tube Hanger/Support Bracket, 13" 1 2 3 4 5
43980010 | Wire Hanger 1 2 3 4 5
Body Fastener Kit (included in body packages) 42907280 | 42907190 | 42907200 | 42907210 | 42907220
42873000 | U-Bolt 1 2 3 4 5
02127110 | Hex Nut, 5/16-18 3 5 6 8 10
02189020 | HWHSM Screw, #10-16 x 12" TEKS 4 8 10 14 18
Systems 60Ft. System 70Ft. System
40 Ft. Pkg | 20 Ft. Pkg 40 Ft. Pkg. | 30 Ft. Pkg
SPS Body Packages — Alumi-Therm/Hot Rolled 44137100 | 44135010 44137100 | 44136040
Part # Each Body Package Includes: Qty. Qty. Qty. Qty.
42912169 | 10 Ft. Tube with 6 Hole Flange (Alumi-Therm) 1 - 1 -
41932101 | 10 Ft. Tube less Flanges (Hot Rolled) 3 2 3 3
43319100 | Reflector, 9’ 111%” 4 2 4 3
30462980 | Tube Coupling 3 2 3 3
43318000 | Tube Hanger/Support Bracket, 13" 4 2 4 3
43980010 | Wire Hanger 4 2 4 3
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Body Fastener Kit (included in body packages) 42907210 | 42907190 42907210 | 42907200
42873000 | U-Bolt 4 2 4 3
02127110 | Hex Nut, 5/16-18 8 5 8 6
02189020 | HWHSM Screw, #10-16 x 2" TEKS 14 8 14 10

C. SPS 40-200 Series Body Package Descriptions = ALC Option (Aluminized Calorized)
(Package Part Number is indicated on the outside of each corresponding carton.)
10Ft. 20Ft. 30Ft. 40Ft. B50Ft.
Systems System System System System System
SPS Body Packages — Aluminized/ Aluminized or 10 Ft. pkg | 20 Ft. pkg | 30 Ft. pkg | 40 Ft. pkg | 50 Ft. pkg
Alumi-Therm/ Aluminized 44134020 | 44135020 | 44136020 | 44137090 | 44138080
Part # Each Body Package Includes: Qty. Qty. Qty. Qty. Qty.
42912180 | 10 Ft. Tube with 12 Hole Flange (Aluminized) 1 1 1 - -
42912169 | 10 Ft. Tube with 6 Hole Flange (Alumi-Therm) - - - 1 1
41932100 | 10 Ft. Tube less Flanges (Aluminized) - 1 2 3 4
43319100 | Reflector, 9’ 112" 1 2 3 4 5
30462980 | Tube Coupling - 1 2 3 4
43318000 | Tube Hanger/Support Bracket, 13” 1 2 3 4 5
43980010 | Wire Hanger 1 2 3 4 5

Body Fastener Kit (included in body packages) 42907280 | 42907190 | 42907200 | 42907210 | 42907220
42873000 | U-Bolt 1 2 3 4 5
02127110 | Hex Nut, 5/16-18 3 5 6 8 10
02189020 | HWHSM Screw, #10-16 x 2" TEKS 4 8 10 14 18

Systems 60Ft. System 70Ft. System

40 Ft. Pkg | 20 Ft. Pkg 40 Ft. Pkg. | 30 Ft. Pkg

SPS Body Packages — Alumi-Therm/ Aluminized 44137090 | 44135030 44137090 | 44136050

Part # Each Body Package Includes: Qty. Qty. Qty. Qty.

42912169 | 10 Ft. Tube with 6 Hole Flange (Alumi-Therm) 1 - 1 -
41932100 | 10 Ft. Tube less Flanges (Aluminized) 3 2 3 3
43319100 | Reflector, 9’ 11%5>” 4 2 4 3
30462980 | Tube Coupling 3 2 3 3
43318000 | Tube Hanger/Support Bracket, 13" 4 2 4 3
43980010 | Wire Hanger 4 2 4 3

Body Fastener Kit (included in body packages) 42907210 | 42907190 42907210 | 42907200
42873000 | U-Bolt 4 2 4 3
02127110 | Hex Nut, 5/16-18 8 5 8 6
02189020 | HWHSM Screw, #10-16 x 12" TEKS 14 8 14 10
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D. SPU 40-200 Body Package Descriptions

(Package Part Number is indicated on the outside of each corresponding carton.)

20Ft. 30Ft. 40Ft. 50Ft.
Systems System System System System
SPU Body Packages - Aluminized/Hot Rolled or 20 Ft. pkg | 30 Ft. pkg | 40 Ft. pkg | 50 Ft. pkg
Alumi-Therm/Hot Rolled 44135000 | 44136010 | 44137100 | 44138110
Part # Each Body Package Includes: Qty. Qty. Qty. Qty.
42912180 | 10 Ft. Tube with 12 Hole Flange (Aluminized) 1 1 - -
42912169 | 10 Ft. Tube with 6 Hole Flange (Alumi-Therm) - - 1 1
41932101 | 10 Ft. Tube less Flanges (Hot Rolled) 1 1 3 3
41932051 | 5 Ft. Tube less Flanges (Hot Rolled) - 2 - 2
43319100 | Reflector, 9’ 11%~" 2 2 4 4
43319050 | Reflector, 4’ 11%2" - 2 - 2
30462980 | Tube Coupling 1 3 3 5
43318000 | Tube Hanger/Support Bracket, 13” 2 4 4 6
43980010 | Wire Hanger 2 4 4 6
Body Fastener Kit (included in body packages) 42907190 | 42907210 | 42907210 | 42907221
42873000 | U-Bolt 2 4 4 6
02127110 | Hex Nut, 5/16-18 5 8 8 13
02189020 | HWHSM Screw, #10-16 x 2" TEKS 8 14 14 24
U-Bend Package 43208020 | 43208020 | 43208020 | 43208020
42913020 | U-Bend 1 1 1 1
43318500 | 31" Tube Support/Hanger Bracket 1 1 1 1
30462980 | Tube Coupling 1 1 1 1
02189020 | HWHSM Screw, #10-16 x 12" TEKS 2 2 2 2
Systems 60Ft. System 70Ft. System
40 Ft. Pkg | 20 Ft. Pkg 40 Ft. Pkg. | 30 Ft. Pkg
SPU Body Packages - Alumi-Therm/Hot Rolled 44137100 | 44135010 44137120 | 44136040
Part # Each Body Package Includes: Qty. Qty. Qty. Qty.
42912169 | 10 Ft. Tube with 6 Hole Flange (Alumi-Therm) 1 - 1 -
41932101 | 10 Ft. Tube less Flanges (Hot Rolled) 3 2 2 3
41932051 | 5 Ft. Tube less Flanges (Hot Rolled) - - 2 -
43319100 | Reflector, 9’ 111%” 4 2 3 3
43319050 | Reflector, 4’ 11%>” - - 2 -
30462980 | Tube Coupling 3 2 4 3
43318000 | Tube Hanger/Support Bracket, 13" 4 2 5 3
43980010 | Wire Hanger 4 2 5 3
Body Fastener Kit (included in body packages) 42907210 | 42907190 42907220 | 42907200
42873000 | U-Bolt 4 2 5 3
02127110 | Hex Nut, 5/16-18 8 5 10 6
02189020 | HWHSM Screw, #10-16 x 12" TEKS 14 8 18 10
U-Bend Package 43208020 43208020
42913020 | U-Bend 1 1
43318500 | 31" Tube Support/Hanger Bracket 1 1
30462980 | Tube Coupling 1 1
02189020 | HWHSM Screw, #10-16 x 12" TEKS 2 2
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E. SPU 40-200 Series Body Package Descriptions - ALC Option (Aluminized Calorized)

(Package Part Number is indicated on the outside of each corresponding carton.)

20Ft. 30Ft. 40Ft. B50Ft.
Systems System System System System
SPU Body Packages - Aluminized/Aluminized or 20 Ft. pkg | 30 Ft. pkg | 40 Ft. pkg | 50 Ft. pkg
Alumi-Therm/Aluminized 44135020 | 44136030 | 44137090 | 44138090
Part # Each Body Package Includes: Qty. Qty. Qty. Qty.
42912180 | 10 Ft. Tube with 12 Hole Flange (Aluminized) 1 1 - -
42912169 | 10 Ft. Tube with 6 Hole Flange (Alumi-Therm) - - 1 1
41932100 | 10 Ft. Tube less Flanges (Aluminized) 1 1 3 3
41932050 | 5 Ft. Tube less Flanges (Aluminized) - 2 - 2
43319100 | Reflector, 9’ 11%2" 2 2 4 4
43319050 | Reflector, 4’ 11%~" - 2 - 2
30462980 | Tube Coupling 1 3 3 5
43318000 | Tube Hanger/Support Bracket, 13" 2 4 4 6
43980010 | Wire Hanger 2 4 4 6
Body Fastener Kit (included in body packages) 42907190 | 42907210 | 42907210 | 42907221
42873000 | U-Bolt 2 4 4 6
02127110 | Hex Nut, 5/16-18 5 8 8 13
02189020 | HWHSM Screw, #10-16 x 2" TEKS 8 14 14 24
U-Bend Package 43208020 | 43208020 | 43208020 | 43208020
42913020 | U-Bend 1 1 1 1
43318500 | 31" Tube Support/Hanger Bracket 1 1 1 1
30462980 | Tube Coupling 1 1 1 1
02189020 | HWHSM Screw, #10-16 x 12" TEKS 2 2 2 2
60Ft. System 70Ft. System
40 Ft. Pkg | 20 Ft. Pkg 40 Ft. Pkg. | 30 Ft. Pkg
SPU Body Packages - Alumi-Therm/Aluminized 44137090 | 44135030 44137110 | 44136050
Part # Each Body Package Includes: Qty. Qty. Qty. Qty.
42912169 | 10 Ft. Tube with 6 Hole Flange (Alumi-Therm) 1 - 1 -
41932100 | 10 Ft. Tube less Flanges (Aluminized) 3 2 2 3
41932050 | 5 Ft. Tube less Flanges (Aluminized) - - 2 -
43319100 | Reflector, 9’ 11%~” 4 2 3 3
43319050 | Reflector, 4’ 111%” - - 2 -
30462980 | Tube Coupling 3 2 4 3
43318000 | Tube Hanger/Support Bracket, 13" 4 2 5 3
43980010 | Wire Hanger 4 2 5 3
Body Fastener Kit (included in body packages) 42907210 | 42907190 42907220 | 42907200
42873000 | U-Bolt 4 2 5 3
02127110 | Hex Nut, 5/16-18 8 5 10 6
02189020 | HWHSM Screw, #10-16 x 142" TEKS 14 8 18 10
U-Bend Package 43208020 43208020
42913020 | U-Bend 1 1
43318500 | 31" Tube Support/Hanger Bracket 1 1
30462980 | Tube Coupling 1 1
02189020 | HWHSM Screw, #10-16 x 2" TEKS 2 2
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6.1) ACCESSORY PACKAGES

A. End Reflector Accessory Package, Part g
#43341000 (15cm)
(1 pkg. per SPS Series or 2 pkgs. per SPU Series) kS
Contains: ‘ (3&;11)
End Reflector, #43320000......QTY-2 END REFLECTOR

Speed Clips, #02266010......QTY-8

B. Elbow Accessory Package, Part #43208010 T e
(Option for SPS Series Only)

Contains: T
Elbow, #43175000......0TY-1

#10-16 x Y2 Self-Drilling Screws, #02189020......QTY-2
Tube Coupling, #30462980......QTY-1

13"
(33cm)

C. Corner Reflector Accessory Package, Part

#43342000
(Option for SPS Series Only)

2:
(61cm)

Contains:
Corner Reflector Assembly, #43345000......QTY-1
Speed Clips, #02266010......QTY-4

24"
(61cm)

D. U-Bend Package, Part #43208020 @t
(Option for SPU Series Only)
Contains:
U-Bend, #42913020......QTY-1
#10-16 x ¥2 Self-Drilling Screws, #02189020......QTY-2
Tube Coupling, #30462980......QTY-1

31" Tube Support/Hanger Bracket,
#43318500......QTY-1
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E. U-Bend Reflector Package, Part #43488000 U-Bend Reflector
(Option for SPU Series Only)

Contains: End Reflector

U-Bend Reflector, #43490000......QTY-1

U-Bend End Reflector, #43490050......QTY-1 ‘
Speed Clips, #02266010......QTY-11

#10-16 x %2 Self-Drilling Screws, #02189020......QTY-4

| 24" (61cm)
Installation Form, #43489000......QTY-1 ~— L/
30 3/4" (78cm)
\|

F. 31" Hanger/Tube Support, Part #43318500 ~—
(Option for Angle Mounting of SPU Series) (79cm)
M
! .
[ 1e |
(460m)\'|

Tube Centers

G. Exhaust Hood Package, Part #42924000 71/2" « 6

<—(19cm)—> (150m)

Contains: 3 3/4” (10cm) i
Exhaust Hood Assembly, #42925540......QTY-1 { e

#8-18 x 12 Self-Drilling Screws, #02189030......QTY-2 3 :/2“ (9cm)
v

gird
creen
4" (10cm) J«— )
Side View Front View
3’ 2-1/2"
(7.6cm) (6.4cm)
H. Kit, 2-Stage Relay Board, Part #44195000 @ @
® [©)
Contains:
4-1/4”
Relay Board , #30709058.....QTY-1 ) L7 (1olbam)
Enclosure, #30709059......QTY-1 =
Cord Connector - 12" , #30635040......QTY-2 —_

0Q8% 9) @ ®) il
Relay Board

&
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7.0) TYPICAL LAYOUTS - SPS/SPU SERIES

%J 110 H

R A L
I o SN | G,
SYSTEM —_—— I U
e L 11 11 11
SYSTEM I I N N
! | y— !
LEGEND T ? ? TT
] Burner Box == 5 FT. Body Section I I I I I
| R R S —
O Flue Termination ' 90 Deg. Elbow * 70FT I I 3
= 10FT.BodySection o/ 180 Deg.U-Bend | SYSTEM I N e e e I
| oo !
* Minimum Distance Permitted I
Between Burner and 90° Elbow
SPS 40 to SPS 100 10 FT. !
SPS 125 to SPS 175 15 FT.
SPS 200 20 FT.
MODEL .EMITI'ER LENGTH MODEL : BODY LENGTH
Min. Max. Min. Max.
SPS 40 10 Ft. 20 Ft. SPU 40 10 Ft. 10 Ft.
SPS 50 20 Ft 40 Ft. SPU 50 10 Ft. 20 Ft.
SPS 60 20 Ft 40 Ft. SPU 60 10 Ft. 20 Ft.
SPS 75 20 Ft. 40 Ft. SPU 75 10 Ft. 20 Ft
SPS 100 30 Ft. 50 Ft. SPU 100 15 Ft. 25 Ft.
SPS 125 30 Ft 60 Ft. SPU 125 15 Ft. 30 Ft.
SPS 150 40 Ft. 60 Ft. SPU 150 20 Ft. 30 Ft.
SPS 175 50 Ft. 70 Ft. SPU 175 25 Ft. 35 Ft.
SPS 200 50 Ft. 70 Ft. SPU 200 25 Ft. 35 Ft.
NOTES:
1. In all configurations, the control unit must be connected directly to either a) the 12-radial hole flange of the

ok wbd

10 ft. aluminized steel starting body section (for 10 ft., 20 ft., and 30 ft. systems) or b) the 6-hole flange of
the 10 ft. alumi-therm steel starting body section (for 40 ft., 50 ft., 60 ft., and 70 ft. systems).

Joining of two 90° elbows directly together to form a “Z” shape IS NOT permitted.
SPS / U 175 - 40 ft length available for special applications.
5 Ft. Body Packages may be utilized on any of these heaters to yield heater lengths from 15 ft. to 70 ft.

Any configuration of components not shown in the illustrations may be used except as noted in 1 and 2
above.
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7.4)

TYPICAL ASSEMBLY LAYOUT - (SPS SHOWN)

A WARNING

POISONOUS GAS AND SOOT HAZARD

The heater must be assembled with the correct number of turbulator sections
and tube length for the rated heat input.

The turbulator must be installed in the last tube section as shown.

Failure to do so may result in death, serious injury, property damage or iliness
from Carbon Monoxide poisoning.

10 FT. SYSTEM Stainless Steel Turbulator
‘ closest to burner SPS/U 40 Model 2 FtS'eT;Egﬁlsator
|
‘ SPS/U 40 4
SPS/U 50 5
20 FT. SYSTEM SPS/U 60 4
- SPS/U 75 5
CE SPS/U 100 3
| ™avavavaval SPS/U 125 7
T SPS/U 150 4
30 FT. SYSTEM SPS/U 175 0
i SPS/U 200 1
__4.777#;.7‘;
S = PN :
40 FT. SYSTEM
-—1‘_—_
-
L %: - VA" \VaVAVAVAN
50 FT. SYSTEM
~ S
e - = VA N\VAVAVAVAN
60 FT. SYSTEM
70 FT. SYSTEM
~
S - ou - - ZA T AVAVAVAVAN
_ LEGEND
= l_ S —_—
; # — - AA
Burner Box 10ft Aluminized Tube Coupling 10ft Aluminized or 2ft Stainless 2ft Aluminized
12 Radial Hole Flange HRS Tube model Steel Steel
or Turbulator Turbulator
10ft Alumi-Therm Tube sections sections
6 Hole Flange
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DIMENSIONS - SPS SERIES
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8.1) DIMENSIONS - SPU SERIES

Typical Dimensions Up to 50 Ft. Shown.
120"

14" L 15!!
(36cm) ’- ) 108" (305cm) rl (38cm)
Models: ) (274cm) — 10 FT Tube
SPU 40/25 - 75/50 41 ‘ Y ssembly
7 \ | ) (typical)
[ | |
Burner i = 5 FT Tube
ox 12" Assembly
Flue
Terminal | 180" (30cm) /.
| (“57em) 40g: A a8
Models: (274cm) ’| (122cm
SPU 50/30 - 125/80 i .| r—— U-Bend
4' I I+ = /
L 1 | ()
[ 1 1 1 )
g I = [ | =
[ | | I ] | ||
127
| 240" /(30cm) |
. (610cm) J 108" | "
Models: } L v |
SPU 50/30 - 175/110 " ) (274cm) 1) (274cm) 1
M E3 E
l_ll]\ | | | (I )
I IEN IES 4” Tube Coupling
) 1 (typical)
12" 32"
. (80cm) 300" (30cm) .
» 762cm) » "
Models: " 108 L/ ( 108 Y SN "
SPU 100/65 - 200/125 ) (274cm) il /I' (274cm) [/ (122cm)
o X Es -
[ [ | - (.
[ \ || | (I | ()
MOEN C | = | T

[ \

\ Bottom View

[N

AN

31" Tube Support/ Wire Hangers 13" Tube Support/ ~ Wire Hangers 13" Tube Support/
Hanger Brackets (typical) Hanger Brackets (typical) Hanger Brackets
(typical at control end) (typical) (typical)
Shipped with
U-Bend Package
10" I1°20VACS: v Cord
i ower Su or
rnf.z?“"r\ o ooy
T 1/2" MPT Gas
Connection ° T M 18-1/2"
6" (37cm)
(16cm) Q \ o
| \| | / 3
A \
\ o
‘ U-Bend
31" Tube Support/ . < 18" (46cm)y——————>
Hanger Bracket Flue Terminal | 16" {46em) Bumer
Box
< 31" (79cm) >
End View
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HEATER ASSEMBLY / JOINING OF TUBE SECTIONS

8.2)
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Typical Assembly Overview
(SPU 40FT Shown)

Typical Reflector
Overlap

Turbulator : ’ U-Bend

(See specifications

section 5 f;)r required N
quantities. b ;
) Tube Coupling
Q (Typical each tube joint.)
#10 Self-Drill \
Screws #10 Self-Drill Screws
(2 each) 13" Tube Support Brk. (Typical all tube supports,

=7 N+ with U-Bolt Clamp tube couplings and flue
-~ &5/16" Hex Nuts ~ terminal.)
Wi

ire Hanger

F|l£ ‘ [ \ 4"0D x 10Ft. Tube

. 31” Tube Support Brk. See section 7
Terminal with U-Bolt Clamp for required tubes.
\ Gasket & 5/16" Hex Nuts
Burner Box Mounting Flange

12 Radial Hole for Aluminized Steel Tubes
6 Hole for Alumi-Therm Steel Tubes

Maximum 6” distance
from burner box to the
tube support/hanger
bracket.

Burner Box
Suspension
Chain

6 hanging points to be used for suspension for a typical
40ft long system. There must be two hanging points
on the first tube and one on each of the other tubes

Form 43343320
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9.0)

TYPICAL SUSPENSION METHODS

A WARNING

SUSPENSION HAZARD

Burner must be secured to the mounting flange with nuts.

All materials used to suspend the heater must have a minimum working load
of 115 Ibs.
All “S” Hooks must be crimped closed.
Never use the heater to support a ladder or other access equipment.

Failure to do so may result in death, serious injury or property damage.

Various means of suspending the heater can be used. See the following drawings for typical examples.

1. Use only noncombustible materials for suspending hangers and brackets.

2. A minimum No. 2 chain with a working load limit of 115 Ibs. is required.

3. Turnbuckles can be used with chains to allow leveling of the heater. All “S” hooks and eye bolts must be
manually crimped closed by the installer.

4. When using rigid means for heater suspension (rod, flat bar, etc.) provide sufficient lengths or swing joints to
compensate for expansion. See Figures b and c.

5. Heaters subject to vibration must be provided with vibration isolating hangers.

6. Heaters must not be supported by gas or electric supply lines and must be suspended from a permanent
structure with adequate load capacity.

SunStar recommends that the body sections be suspended using chains with turnbuckles. This will allow slight
adjustments after assembly and heater expansion/ contraction during operation.

If a “trapeze” method is used for tube support/hanger brackets (shown below), the minimum chain length for the

two connecting chains is 36” to minimize any vibration that might be generated by the burner box.

If these

chains must be less than 36”7, then do not use the trapeze method and, instead, use individual chains on each

tube support/hanger bracket.

A\ CAUTION

Minimum

Failure to install the burner box suspension
chain will void the manufacturers warranty.

No. 2 Chain \
S-Hook crimped

Turnbuckle

Burner Box Suspension

closed (typical)

Wire Hanger

18-

3/16" x 1”
wideFlat Bar

oe

Tube

Hanger Bracket

Minimum
No. 2 Chain ™ i

Threaded

Rod \
Turnbuckle §
Eyebolt
Eyebolt

@ ~

\J

®

c

Eyebolt AW

Turnbuckle \

Wire
Hanger

Support/
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9.3) ANGLE MOUNTING OF HEATERS

1.

Angle mounting can be accomplished by shortening one length of the chain to achieve the desired angle or
using notched section of the wire hanger for angle mounting.

/MN\CAUTION

Angle mounting can result in up to 30 % lower radiant output on the floor level and result in lower tube
temperatures when compared to horizontal mounting. Angle mounting of straight tubes for spot or area
heating (e.g. where a single heater is used for space heating) is not recommended unless you have
additional capacity or larger heaters specified/installed. If you are using straight tube heaters, you might
have to install two smaller size tube heaters with burners located at opposite ends, to provide more uniform
energy distribution and improved comfort level on the floor. Consult your Sunstar Representative if you have
any questions prior to the installation concerning particulars of your application.

Based on the location of the wire hangers and spacing between the suspension points, it might be necessary
to use additional tube support brackets to support the reflector system. Please order additional Tube Hanger
Support Bracket (#43318000), U-bolt (#42873000), and 2 pieces of Hex Nut (#02127110) for each 10 ft.
length of emitter tube.

10.0) ASSEMBLY OF TUBE SECTIONS

A\ CAUTION

CUT HAZARD

Sheet metal parts, particularly reflectors and vent have sharp
edges. Always use gloves when handling.

Failure to do so may result in death, serious injury or property
damage.

During field assembly of the heater body sections, the recommended procedure is as follows:

1.

Before hanging heater sections, first determine the actual layout of the system (see Sections 7.0) & 8.0) for
details). Consideration must also be taken for flue pipe, fresh air ducting, gas piping, clearances to
combustibles, etc. before hanging heater. Typical suspension methods are shown in Section 9.0).

Hang each tube section individually. DO NOT attach the heater tube sections together on the ground and
attempt to hang the entire system.

In all configurations, the burner box must be connected directly to either a) the 12-radial hole flange of the
10 ft. aluminized steel starting body section (for 10 ft., 20 ft., and 30 ft. systems) or b) the 6-hole flange of
the 10 ft. alumi-therm steel starting body section (for 40 ft., 50 ft., 60 ft., and 70 ft. systems.

Assemble a tube support/hanger bracket 4” from the end of the heat exchanger tube having the mounting
flange. Align the tube such that the welded seam is facing down toward the ground.

/AN CAUTION

Failure to assemble the tube with the seam facing down and installing the first tube support/hanger bracket
more than 6” from the burner box will VOID the manufacturer’ warranty.

Form 43343320
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8t09 14

S Hooks U-Bolt Clamp
\ % & 5/16” Hex Nuts
2

(

Control Box —

Mounting Flange

Wire Hanger

4"0D x 10Ft. Heat
Treated Aluminized
Steel Tube END VIEW

Tube Support/
Hanger Bracket “

7 Maximum 6" distance from Weld seam to the
control box mounting flange bottom of tube.
to tube support bracket.

5. Suspend the chain to attach the wire hanger and the tube support bracket. Insert the tube into the wire
hanger and then raise the tube support bracket end up to the suspension chain, use “S” hooks to attach the
wire hanger and tube support bracket to the chain.

10.4) ASSEMBLY OF EXTENSION SECTION

MIN 8 MAX 10’ BETWEEN HANGERS

Wire Hanger

U-Bolt Clamp
& 5/16” Hex Nuts

T Tube Support/

Hanger Bracket Tube Support/

Hanger Bracket
6" approx.
/
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See typical assembly overview (Section 8.0)) for typical complete assembly. Assemble additional extension
sections as required for all systems. (See Sections 7.0), and 8.0) for typical layout details.)

Join the tube sections together and secure with tube couplings as described below:

The following coupling tightening instructions MUST be followed properly
A WARN I N G to ensure the integrity of the tube connections. Two #10 self-drilling

screws MUST be installed at every coupling as shown in the instructions

below. Failure to do so may result in serious injury or property damage.

1. Place the compression coupling over the end of the tube.
2. Use the small hole at the centerline of the coupling to check that the coupling is inserted correctly.
3. Partially tighten the bolt nearest the end of the tube (approximately half closed).

1 o
/ Tube

Center end of
Tube with hole

o (=)

|
i _—2

Tube

Coupling \
3

Partially tighten this bolt

Center both
tubes with hole

Coupling #10 Self-Drilling ()
Screws
(QTY 2)
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Slide the next tube into the coupling.
Make sure both tube ends are butted together.
Finish tightening both bolts to 40-60 ft.Ibs. torque to ensure a complete seal.

N o o

Use the two Self-drilling screws through the pre-punched holes to secure the tubes in the coupling.

Band \/

Force
Bars

Bolt

Interference CORRECT INCORRECT
Pins INSTALLATION INSTALLATION

Reaction
Block

8. Check to ensure that the hardware is completely closed and the band is seated on the reaction block and
interference pins as illustrated above.

9. Once all the heater body sections are attached, make sure that the heater system is level. If it is not, slight
adjustments can be made using the turnbuckles. (See Section 9.0))

/N\CAUTION

Important: NEVER reuse a coupling.. Always install a new coupling only and torque as per instructions above and
the diagrams below.

10.5) INSERTING TURBULATORS

AWARNING

POISONOUS GAS AND SOOT HAZARD

The heater must be assembled with the correct number of turbulator sections
and tube length for the rated heat input.

The turbulator must be installed in the last tube section as shown.

Failure to do so may result in death, serious injury, property damage or illness
from Carbon Monoxide poisoning.

1. Assemble the turbulators together by interlocking the slotted end portions. Slide these into the last tube
section until they are flush with the tube end. Note: Refer to the table below for quantities of turbulators
required for each heater model.

Dyps T

Turbulators

Assembled View
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MODEL 2 Ft. Turbulator Sections
oL ; /ACAUTION
SPS/U 50 5 ASSEMBLY HAZARD
SPS/U 60 4 The SPS / U 40 has one stainless
SPS/U 75 5 steel turbulator. This must be installed
SPS/U 100 3 closest to the burner.
SPS/U 125 7 Failure to do so may result in
SPS/U 150 4 deterioration of the turbulator material
SPS/U 175 0 and invalidate the warranty.
SPS/U 200 1

10.6) ADDING BODY REFLECTORS

1. Slide the reflectors on the tube support/hanger brackets and through the wire hangers.

2. The tube at the coupling joints must be covered. Slide the reflectors together and provide an overlap of two
ps will be
approximately one (1”) inch. This will allow for the natural expansion and contraction of the heater when in

(2") inches for the first reflector overlap after the control unit. All remaining reflector overla

operation. Note: The heaters can expand and contract up to 1-3/4".

3. Secure the reflectors as shown in Detail “A” using #10 x 1/2" self-drilling sheet metal screws at
support/hanger bracket.

40 FT SYSTEM SHOWN

TL\Ie reﬂelcgor overrliap musft be E
able to slide at this joint for

expansion of the heater TERMINAL
3" Ga

(between bumner box
and reflector)

each tube

Y DETAIL “A”
gurner o ! REFLECTOR -
Qhepansion N DETAIL “B”
BURNER DETAIL "A”
BOX
DETAIL “B”
REFLECTOR REFLECTOR
Wire OVERLAP OVERLAP
Hanger (offset from tube (positioned over tube 0 T bt ]
support/hanger brackets) support/hanger brackets) ‘ Fasten screws to tube ‘
support/hanger bracket and /
/ 7 'Srld!;zo rUHanger ¥ L reﬂect?t; h(TypicaL all tkubt: i
1 . / Suppor 1 ! support/hanger brackets)
i = #10 x 1/2" SHEET METAL
CORRECT INSTALLATION INCORRECT INSTALLATION SCREWS (QTY - 2)
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11.0) ADDING OPTIONAL 90° ELBOW (SPS ONLY)

1. The optional 90° elbow must be located a minimum of 10 ft. after the burner box.

2. Hang the body sections in a 90° ("L") shaped pattern. Allow spacing for the elbow. The distance from one
end of the elbow to the centerline of the opposite leg is 13" as shown.

3. Join the tube ends of the body sections and the elbow together and secure with tube couplings as described
in Section Error! Reference source not found..

Tube
Coupling

. / 90 Deg. Elbow

Self-Drilling Screws
(QTY-2 per coupling)

13" (330\,"21/ \/mzm)

11.1) ADDING OPTIONAL CORNER REFLECTOR (SPS ONLY)

1. Place the corner reflector over the reflectors of both body sections.
2. Secure by sliding speed clips on the reflector edges. One speed clip is required for each side of reflector.
3. The corner reflector can be used only when the long axis of the heater is level and mounted in a horizontal
position.
Speed Clip

o e (QTY-4) Corner
! Reflector

Form 43343320
-24- Jan 2023



11.2) ADDING 180° U-BEND (SPU ONLY)

1. Hang body sections parallel with each other. The centerline distance from tube at each body section should

be 18" as shown.
2. Join tube ends of body sections and the U-Bend together and secure with tube couplings as described in
Section 10.1). Secure the reflectors as shown below in Detail “A” using #10 x %2 (4.8 x 13mm) self-drilling

sheet metal screws at each tube support/hanger bracket.

Self-Drilling Screws
(QTY-2 per coupling)

o

18” /
(457mm)

DETAIL “A”
(U-Bend Models Only)

ube Coupling

U-Bend

[ Rt o N ki i i
Fasten screw to outside of Fasten screw to outside of
tube support/hanger bracket tube support/hanger bracket
4 and reflector. and reflector. 4
TS #ox i #10x 1/2"
SHEET METAL SCREW SHEET METAL SCREW
(QTY-1) (QTY -1)

Tube Support/Hanger Bracket - 31”
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11.3)

ADDING OPTIONAL U-BEND REFLECTOR (SPU ONLY)

1. Place the U-Bend Reflector over the reflectors of each body section with the end resting next to the tube wire
hangers as shown.

2. Slide the speed clips on the reflector edges towards the end of the body section reflectors. Two speed clips
are required for each side of the U-Bend Reflector. Make sure that the speed clips fit tightly over both the U-
Bend Reflector and the reflector on each body section. Use two self-drilling screws to permanently secure
both sides to the reflectors.

3. Place the End Reflector flush with the U-Bend Reflector as shown. Note: Clearance between end of the U-
Bend Reflector and the U-Bend must be a minimum of 1”. Secure by sliding speed clips onto the end
reflector edges. Evenly space the speed clips on the sides (two each side) and top (three each) of the
reflectors to provide a snug fit.

#10 Self-Drill Screws
Part No. 02189020

U-Bend Reflector
Part No. 43490000

End Reflector
Part No. 43490050

Speed Clip Wire Hangers
Part No. 02266010
TY-4
Speed Clip @ )
Part No. 02266010
(QTY-7)

1" Clearance
(between end reflector
and u-bend)

12.0)

ATTACHING BURNER SCREEN - (200M BTU MODELS ONLY)

A burner screen is assembled with the burner. If necessary, the burner screen must be field adjusted as shown
below before operation of the heater.

4. Pull burner screen forward from the gas manifold and slide screen over burner until the tab stops against
the rear of the burner cup (approximately 4 - 3/16” from the burner box) as shown below.

‘\

VN

1 Screen Tab
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d o . §
4-3/16" | =
ref. o = o
Burner
Screen

12.1) ATTACHING BURNER BOX ASSEMBLY

1. Attach the burner box and gasket to end of tube flange and secure with 1/4-20 locknuts.

2. Assemble the optional end reflector flush with the end of the main body reflector. Secure by sliding speed
clips onto the reflector edges. Evenly space the speed clips on the sides (one each side) and top (two
required) of the reflectors to provide a snug fit. Leave a 3" space between the end reflector and the burner
box assembly.

3. The heater can be mounted horizontally or at an angle of up to 45 degrees maximum from horizontal.

When angle mounting, the burner box unit must be positioned upright as shown below Failure to install the
control box in an UPRIGHT position will VOID the manufacturer’s warranty.
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Zﬂ CAUT'ON o (SQF>_(|3_GY<_14)CIip

DO NOT lift burner or support it’s
weight using the TISS wire. It will 1/4-20 Locknut

break under heavy load. / (QTY-3 per flange)

End
Reflector

Burner Box

Reflector

\
Ji
\ \ Mounting Flange

12 Radial Hole for Aluminized Steel Tubes
e Flange & Hole for Alumi-Therm Steel Tubes

A\CAUTION

Failure to install the burner box
suspension chain will void
manufacturers warranty.

Burner Burner

Box ~ Box
Angle Mounting Angle Mounting
Straight Tube Heaters U-Tube Heaters

Burner Box Suspension

A\ CAUTION

The burner box weights 38 Ibs. Use caution when handling it.
Failure to install the burner box in an upright position and lights facing the floor will void the manufacturer’s
warranty.
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12.2) CONNECTING THE TISS SYSTEM

Description: The TISS (Tube Integrity Safety System) is designed to shut the main burner off in the event that a
burnout occurs in the first 10ft. section of firing tube. Note: When replacing the firing tube a new TISS wire
assembly PN 44176510 (spring and spring retainer clamp not included) must also be installed.

Instructions:
1. Make sure that the gap between the burner box and end of reflector is 3” and the reflector is securely
attached to the reflector support bracket. Make adjustments if hecessary.

TISS Assembly. ~
1
E : s 2, : ;I
L]
Q":‘
R - e . .
E o
E | O o o ° o]

#10 x 1/2" Screws /
must securely attach
reflector to the bracket

3” Gap (between
— «— Durner box and end
of reflector)

Step 1

/MN\CAUTION

Failure to maintain 3” gap as shown will result in pre-mature TISS wire failure.

2. Un-roll the TISS wire assembly from the spool. Be careful not to kink the wires.

Spool with TISS Wire
Assembly

Step 2
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spring retainer clamp over end of reflector as shown.

Wire & Sleeving
Assembly

LRI XN
L A AN

End View

Step 3

TISS Wire Assembly
(complete with spring and
spring retainer clamp)

PN 44176000

Spring
Retainer Clamp

3. Hold the spring retainer clamp and pull the TISS wire assembly to end of reflector at overlap joint. Slide

After attachment of the TISS, check to make sure that there is sufficient tension on the wire. Follow the

diagram below to increase or decrease the tension as necessary.
1. Measure the extension of the spring from the end of the reflector to the thimble as shown below.

11" extension

Spring .
Retainer Clamp  SPring

l.«— Reflector End

2. Tape one end of the sleeve to the burmmer box

or use a marker.

3. Mark the other end of the sleeve with tape or
other marker. Use the top of the retainer as a

reference.
4. Loosen screws.

Step 4

Thimble

A ‘ T .
2 ERRARIRARIERAY

Wire & Sleeving
Assembly

RN

If the extension is less than 11” follow the
instruction below to increase the extension.

5. Pull one end of the sleeve and wire inside until
the marker is raised by the total adjusment length.
ie. if the extension is 10” then pull through 1" to
increase the exension to 11”.

6. Tighten screws.

7. Check extension using the method in step 1.

Form 43343320
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ANGLE MOUNTED HEATERS ONLY

5. If heaters are to be angle mounted, the TISS wire holder clamp must first be re-positioned as shown using
the bottom hole pattern of the clamp. Follow procedures described earlier for all other adjustments.

Re-position wire clamp using
bottom hole pattern.

Angle Mounted Body Section

/N\CAUTION

Failure to re-position the wire clamp at the bottom hole pattern will shorten the life expectancy of the TISS wire
assembly.
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13.0) GAS CONNECTIONS AND REGULATIONS

A WARNING
FIRE AND EXPLOSION HAZARD

Tighten flexible gas hose and components securely.

Flexible metal gas hoses must be installed without any twists or
kinks in them. The hose will move during operation of the heater
and it can crack if it is twisted.

AN

Failure to do so may result in death, serious injury or property
damage.

IMPORTANT BEFORE CONNECTING THE GAS TO THE HEATER

1.

10.

11.

Connect to the supply tank or manifold in accordance with the latest edition of National Fuel Gas Code (ANSI
Z223.1), and local building codes. Authorities having jurisdiction should be consulted before the installation
is made. (In Canada, refer to the latest edition of CSA B149.1, Natural Gas and Propane Installation Code.)

Check that the gas fuel on the burner rating plate matches the fuel for the application.

Check that the gas supply piping has the capacity for the total gas consumption of the heaters and any other
equipment connected to the line.

Check that the calculated supply pressure with all gas appliances and heaters operating will not drop below
the minimum supply pressure required for these heaters. Check inlet supply pressures on Section 14.0).

All gas supply lines must be located in accordance with the required clearances to combustibles from the
heater as listed on the clearances label of the heater and Section 4.0) of this manual.

Pipe joint compounds must be resistant to the action of liquefied petroleum gases.

Tube heaters will expand/contract during operation. Where local codes do not prohibit, a CSA or U.L.
approved flexible connector supplied with this heater is required for connections between the rigid piping
and the heater. A union should be installed before the burner box inlet. An approved shut off valve should
be installed within 6 feet of the union.

The gas pipe, flexible hose and connections must be self supporting. The gas pipe work must not bear any of
the weight of the heater or any other suspended assembly.

This appliance is equipped with a step-opening, combination gas valve. The maximum supply pressure to the
appliance is 14” W.C. or 1/2 P.S.I. If the line pressure is more than the maximum supply pressure, then a
second stage regulator which corresponds to the supply pressure must be used.

After all gas connections have been made, make sure the heater and all gas outlets are turned off before
the main gas supply is turned on slowly. Turn the gas supply pressure on and check for leaks. To check for
leaks, check by one of the methods listed in Appendix D of the National Fuel Gas Code.

If a 2nd stage regulator is used, the ball valve down stream in the supply line must be closed when purging
the gas lines to prevent gas seeping through it. If initial gas pressure is higher than 14” w.c. the redundant
combination gas valve is desighed to lock out. Pressure build-up in the supply lines prior to the heater must
be released before proper heater operation.

A WARN I N G Do not use an open flame of any kind to test for leaks.
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KEY DIMENSIONS AND COMPONENTS OF THE GAS CONNECTIONS

Gas Pressure
|

prove! —
Flexible Connector gi?)?ngupply

E@ \ *Manual Gas
Shut Off Valve

T— Sediment Trap
(Drip Leg)

*Second Stage Regulator with
Vent Leak Limiter to reduce the
Supply Pressure below 14" W.C.

14 to 17" n
2" (5cm) Max.
(36 to 43cm) Displacement

* Available as Accessories ~
Burner Movement

RECOMMENDED GAS CONNECTION POSITIONS WITH 36” FLEXIBLE GAS HOSE

DO NOT install gas connector
Alternate Positions vertically if fresh air is to be Adaptor 1/2” NPT male

connected. \
; i ——4m
¥ Minimum 17 (25cm)

37/8" (10cm)
167 (10em) |

75/8" © /
Adaptor 1/2° NPT female — . . . I —
>
. Gas pipe work must not restrict Burner Movemant
END VIEW opening of hinged service doors. SIDE VIEW
INCORRECT POSITIONS
-« >
Movement Movement
Movement mt
WRONG WRONG WRONG WRONG

A W ARN I N G US ONLY: Connector MUST be installed in “>” configuration. Use only
the 36” long connector that was furnished with this heater.

US ONLY: A gas connector certified for use on a tubular type infrared heater per the standard for Connectors
for Gas Appliances, ANSI Z21.24/CSA 6.10 is supplied for installation in US only. The gas connector is 36” long
and 1/2” nominal ID, and must be installed as shown above, in one plane, and without sharp bends, kinks or

twists.

CANADA ONLY: A Type | hose connector should be used that is certified as being in compliance with the
Standard for Elastomeric Composite Hose and Hose Couplings for Conducting Propane and Natural Gas
(CAN/CGA 8.1) and is of length of 36+/- 6 in (90+/- 15 cm). The gas connector must be installed as shown

above, in one plane, and without sharp bends, kinks or twists.
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14.0) INSTRUCTIONS FOR PRESSURE TEST GAUGE CONNECTION

A WARNING
FIRE AND EXPLOSION HAZARD

Never operate the heater with the access panel open or removed.

The access panels must be closed tightly with all the necessary
screws during operation.

Failure to do so may result in death, serious injury or property
damage.

be securely fastened before operating the heater.

7 The access doors on either side of the burner must

J

: Ve

SIDE VIEW

SUPPLY PRESSURE

1. The installer will provide a 1/8” N.P.T. tapped plug, accessible for test gauge connection immediately
upstream of the gas supply connection to the heater.

OUTLET GAS PRESSURE CHECK AND ADJUSTMENTS

Gauges that measure pressure in pounds per square inch are not accurate enough to measure or set the
manifold pressure. All measurements MUST BE made when the heater and all other gas burning equipment that
are connectied to the gas supply system are operating at maximum capacity. The combination gas valve is
factory set and should not need adjustment. If gas pressure adjustment is required, follow the instructions:

1. Turn off all electrical power to the system to connect manometer hoses.

2. Turn the pressure test screw (3/32” Hex) in the center of the boss not more than one turn counterclockwise.
Attach a 5/16” hose and manometer over the tapered outlet pressure boss on the valve (see Figures 1 and
2 below). If regulator needs to be adjusted, see instructions below.

TO ADJUST REGULATOR (single stage gas valves):

1. Turn on power and energize the main gas valve. Remove regulator cover screw (see Figure 1 below). Turn
regulator adjustment screw clockwise O to increase presure, or counterclockwise O to decrease
pressure. Replace regulator cover screw and tighten securely.

DO NOT EXCEED THE PRESSURES SHOWN IN THE GAS PRESSURE TABLE.

2. After testing pressure and adjusting the regulator, turn off all electrical power to the system, remove
manometer hoses, turn outlet test screw (3/32” Hex) clockwise to seal pressure port. Tighten to 7 in Ib
minimum. Turn on system power.
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Outlet Pressure Boss for 5/16” ID Hose (3/32” Outlet Pressure Regulator
Hex Allen Wrench Plug) Adjustment (under cap screw)

YN A
INLET [I> [{> OUTLET

||
m -
.

Inlet P Boss for 5/16” ID Hose 3/32" ' '
I_r|1;( &?:ﬁﬁer?fﬁ F(>)|[|g ose Wiring Connections 1/4 x .032 QC

Terminals (2)
| N5/L5 SLOW-OPENING SINGLE-STAGE GAS VALVE White-Rodgers No. 36J |

Figure 1
TO ADJUST REGULATOR (two stage gas valves):
1. Turn on power and energize main gas valve solenoid. Do not energize the HI solenoid.

2. Remove regulator cover screw from the low outlet pressure regulator (see Figure 2 below) and turn screw
clockwise O to increase pressure, or counterclockwise (O to decrease pressure. Replace regulator
cover screw and tighten securely.

3. Energize main gas valve solenoid as well as the HI terminal.

4. Remove regulator cover screw from the high outlet pressure regulator (see Figure 2 below) and turn screw
clockwise O to increase pressure, or counterclockwise (O to decrease pressure. Replace regulator
cover screw and tighten securely.

DO NOT EXCEED THE PRESSURES SHOWN IN THE GAS PRESSURE TABLE.

5. After testing pressure and adjusting the regulator, turn off all electrical power to the system, remove
manometer hoses, turn outlet test screw (3/32” Hex) clockwise to seal pressure port. Tighten to 7 in-lb
minimum. Turn on system power.

Outlet Pressure Boss for 5/16” ID Hose (3/32” HIGH FIRE: Outlet Pressure Regulator
Hex Allen Wrench Plug) Adjustment (under cap screw)
m—"
|

INLET d> q> OUTLET

LOW FIRE: Outlet

Pressure Regulator
Adjustment (under

cap screw)

Inlet Pressure Boss for 5/16” ID Hose 3/32”
Hex Allen Wrench Plug

Low Fire Coil Terminal Common Terminals High Fire Coil Terminal
(M) 1/4” QC (C)1/4” QC (HI)3/16” QC

N7/L7 SLOW-OPENING TWO-STAGE GAS VALVE White-Rodgers No. 36J |

Figure 2
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GAS PRESSURE TABLE
MANIFOLD PRESSURE SUPPLY PRESSURE
GAS TYPE High  Low (2-stage only) Minimum* Maximum
Natural Gas 3.5” W.C. 1.4” W.C. 5" W.Ct 14" W.C.
Propane Gas 10.0” W.C. 4.0” W.C. 11" W.C.2 14" W.C.

* Minimum permissible gas supply pressure for purpose of input adjustment.
17" W.C. for Models 150-200
212” W.C. for Model 200

15.0) ELECTRICAL CONNECTIONS

AWARNING
ELECTRIC SHOCK HAZARD

Disconnect electrical power and gas supply before servicing.

This appliance must be connected to a properly grounded electrical source.

Failure to do so may result in death or serious injury.

1. All electric wiring shall conform to the latest edition of the National Electrical Code (ANSI/NFPA No. 70), or
the code legally authorized in the locality where the installation is made.

2. The unit must be electrically grounded in accordance with the National Electrical Code (ANSI/NFPA No.
70-latest edition). In Canada, refer to current standard C22.1 Canadian Electrical Code Part 1.

3. The wiring providing power to the heater shall be connected to a permanently live electrical circuit, one that
is not controlled by a light switch.

4. The power supply to the unit should be protected with a fused disconnect switch or circuit breaker. A service
switch, as required by local codes, shall be located in the vicinity of the heater (check local codes for
allowable distances) and should be identified as Heater Service Switch. All electrical wiring must be located
in accordance with the required Clearances to Combustibles from the heater as listed on the nameplate on
the heater.

5. Connection to the power supply is provided by an 18/3 gauge x 72" long cord with grounded 3 prong plug.

6. The post purge function of the burner (fan on for 30 seconds after the call for heat) will only be enabled
when using a 24 Volt thermostat. With the line Voltage thermostat post purge operation is disabled.

7. If any of the original wire as supplied with the appliance must be replaced, it must be replaced with wiring
material having a temperature rating of at least 105°C. (18 Ga. CSA 600V Type TEW)

8. When connecting the supply circuit to the heater, wiring material having a minimum size of 14 AWG and a
temperature rating of at least 90°C shall be used.
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15.3)

SINGLE STAGE (N5/L5) INTERNAL AND THERMOSTAT CONNECTIONS

SINGLE STAGE CONTROLS - INTERNAL CONNECTION WIRING DIAGRAM

Ve Optional L i )
Red ptional Low TISS . s Terminal Block
Light @—l_ ¥§,’2?,%§ s("t-ZtV)\A Q\Q Tube Integrity ~g. Il ' Plaqued Ty
i afety Switch) bornes al s | 81
R Jumper wire, ) ! 1 Z, 5 b
2'm!'®
C Red 5 & grzi s
CONNECTION WIRING DIAGRAM Red A 5, § S
Schéma de clrcult de connexlon Alr Switch Terminal o : o, %%
pressostat Block -Red 1 Y0y
(jumper) Red [ 88
Gas Valve —| > |_ . 5
H Robinet & gaz " Transformer T;;mlnaléBlock : : E 2
Red T~ Draft Inducer A laque £
w) Terminal Motor Fuse 2A  Primary 120V bormes 1o ES
P.SW —TOrange Block —& Motour | Fusible Seoondglrv f:v o
8 d'amorce ack—-0-0
I}l/é N _§ § daapieation oo [0 Black-:—:—q
Light @:: 7 : !
IND 00 Io-1» Black—¢ !
e \() 3 White—-0-0 |~ (ribbed) : |
(R) 24w|\_c1> Red— 5| bobine pmare 102y " :
Red £
2 bobine secondaire 24EV L B
\"/ White: ‘— o,
GND —TGreen :(E reen (P .
S1 Viol Electrode — — 1
Gap 1/8" = = ! !
HV O . Black Iy !
High Voltage Cable (ribbed)
” Haute tension L ccartoment CONTINUE TO
Ignition Module (Fenwal) = u@m%%’é If any of the criginal wire as supplied with the Aagmgggl-
Bloc d'allumage 3.2Emm appliance must be replaced. It must be
g replaced with wiring material havin%a Vers les autres
- —{— temperature rating of at least 105°C. (18 radiateurs
FACTORY WIRING —Viol S | I AWG. - UL / CSA 600V Type TEW)
Circuit d'origine
g R MONITORING LIGHTS Fiame Sensor When connecting the supply circuit to the
FIELD WIRING Lampes témoins = heater, wiring material having a minimum size
Connexions client - of 14 AWG and a temperature rating of at 42874020 RevF 1/2011
\_ least 90°C shall be used. )

SINGLE STAGE CONTROLS - SCHEMATIC WIRING IGNITION MODULE TERMINAL DESIGNATIONS
DIAGRAM
4 )

\A 120V p 24VAC/R | 24 VAC Supply to Module

w TH/W Thermostat Input
Transformer
6;:\;3 PS/W Pressure Switch Input
TISS, E Amber
Thermostat IF\‘/_M‘V-I Loht
v | m GND System Ground
Valve V
Air
Switch Vi Valve Power
Ret 1 Sensor C 1
E%';g 2 59 ggq"-, 21— <9 V2 Valve Ground
g 2 = E 0] Igniter
- L1 120/240 VAC Input (Hot)
Ignition Module I
|I

L SCHEMATIC WIRING DIAGRAM P ) IND Blower Output
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SINGLE STAGE CONTROLS - THERMOSTAT WIRING DIAGRAMS

Optional 24V thermostat connection

SINGLE STAGE CONTROLS

1— = Liquid tight fitting
must be tight to
= —_ prevent ingress of
L —\=H 7 moisture in harsh
] . ) environments.
Jumper wire with 1/4” terminals pre-
installed. Remove the jumper and use
these two terminals for the 24V
thermostat connection if required. 72" grounded 3 prong
electrical cord
I. LINE VOLTAGE (120V) THERMOSTAT CONNECTIONS - SINGLE HEATER
i Ground >
i » Continue To
N__Neutral » Additional
L1 Hot (120V) 5 Heaters
Fused /
Disconnect
switch o— | Receptacle o— |
Line voltage thermostat E‘;‘p’f{fi&‘{,‘;"’
C= Jumper factory C=
installed for optional
TH= 24V thermostat TH=
Burner Control Box
J. LINE VOLTAGE (120V) THERMOSTAT CONNECTIONS - MULTIPLE HEATERS
) Ground Re(fPtacle Receitacle R
it "~ Continue To
N_Neutral » Additional
L1 Hot (120V) 1 a _ Heaters
Fused Burner Control Box | power Supply
Disconnect Cord (120V)
switch
°= Jumper factory =
Line voltage ; .
Romosst” | meo{  eteld o optona e
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K. LOW VOLTAGE (24V) THERMOSTAT CONNECTIONS - SINGLE HEATERS

Ground Receptacle
1| | | > H
I " Continue To
N Neutral = 2 » Additional
L1 Hot (120V) o Heaters
Fused / Burner Control Box | Power Supply
Disconnect Cord (120V)
switch
co oG o = o Do
TH= /f TH—=
Remove Jumper factory
installed for 24V thermostat Low voltage
(24V) thermostat

L. LOW VOLTAGE (24V) THERMOSTAT CONNECTIONS - MULTIPLE HEATERS (utilizing a fan center
relay)

. Ground Receﬁpt}acle .
[ Continue To
N__Neutral — Additional
L1 Hot (120V) |y Heaters
Power Suppl
Fused / Burner Control Box Cord (120'\)/% Y
Disconnect
switch C Nol
L Cc=. ceo+—1
§| | 24v ) J ]
R coil ™ TH=—
G
Fan Center Relay Part No. 30169000 L/"]/\ Jumper factory
Contact Rating: 120V, 40VA, 12A Low voltage installed for optional
(maximum of 6 heaters perrelay)  thermostat (24V) 24V thermostat

15.4) TWO STAGE (N7/L7) INTERNAL AND THERMOSTAT CONNECTIONS

TWO STAGE CONTROLS - INTERNAL CONNECTION WIRING DIAGRAM

4 Eeﬁ @_l— '(l'zeﬂgnal Block TiIsS ' . ‘I Terminal Block N
ight -stage By g1 2
o Luo Il | | thomostat  (Tube intogrity 1 | Flaquea (2.8 :
. : HlJ connections) ~ Safety System), | =] Bl S
neda R w =} ] ‘6’
b_, Red 6 Q1 Z1 £
CONNECTION WIRING DIAGRAM . Ll % NS
NW >  aw <7 Time Delay Relay 0
Schéma de circuit de connexion Air Switch (175/200 BTU .
ressostat i
L Yellow: units only) Red: 1 1 1
I| C |LO|GasValve TerminalBlock ! 1 I
(W)TH Red ¢lolle (2-5tage) | pra inducer J fansfoqlg(e’{/ Plaque & U
Robinet Motor Fusg 2A  Primary 120V bomes o
P.SW =-—Orange agaz Motour | Fusible ary 24V Vo
V1 =———Blue » : o—— Terminal dt'ja'g;)';r?arggn / “ 00 O—L1 Black-|—|—¢
NC = S\l & | [Block Red [ T
00 1
IND Black { ) jO—L2 Black: !
\J |[s Whitt——0-0 | (ribbed) : I
L1 Black 5 . Transformateur " | : !
R) 24VAC Red £ bobine primaire 120EV 1
R £ bobine secondaire 24EV [ T
V2 White Lo
GND G H fGreen——Q
S1 Violet: L Amber Electrode & — : !
—/ Lights Gap 1/8” = = ! | !
HV O } Black 'y !
High Voltage Cable / (ribbed)
Haute tension CONTINUE TO
Ignition Module (Fenwal) = 5%?,5;,".;3’;’ If any of the original wire as supplied with the Aagﬂggg'—
Bloc d'allumage 3,.2Emm appliance must be replaced. It must be
" replaced with wiring material having a Vers les autres
il [ ) temperature rating of at least 105°C. (18 radiateurs
FACTORY WIRING 1 ¥ AWG. - UL/ CSA 600V Type TEW)
Circuit d'origine
9 R MONITORING LIGHTS Flame Sensor When connecting the supply circuit to the
FIELD WIRING Lampes témoins — heater, wiring material having a minimum size
Connexions client - of 14 AWG and a temperature rating of at 42874030 Rev G 1/2011
\_ least 90°C shall be used. Y,
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TWO STAGE CONTROLS - SCHEMATIC WIRING IGNITION MODULE TERMINAL DESIGNATIONS
DIAGRAM

4 N\
4 120v 4 24VAC/R | 24 VAC Supply to Module
TH/W Thermostat Input
Time Delay Relay u
(175/200 BTU units only) === Transformer
24v PS/W Pressure Switch Input
D
Amber
Lights GND System Ground
B
‘Muto>
U/ Vi Valve Power
Flame b
Ret, 1 — ,ﬂ’q‘:—‘—‘ V2 Valve Ground
2259959595 21— «¢
ga = E o Igniter L1 120/240 VAC Input (Hot)
Ignﬁon Module III
\_ SCHEMATIC WIRING DIAGRAM 42785010 Rev.3 0309 ) IND Blower Output

TWO STAGE CONTROLS - THERMOSTAT WIRING DIAGRAMS
TWO STAGE CONTROLS

24V 2 stage thermostat connection

2-Stage Thermostat

24v) —/— | “ : . Liquid tight fitting
LO ‘ ) ] must be tight to
| prevent ingress of
moisture

43269060 rev A

Use these three terminals for the
24V thermostat connection.

72" grounded 3 prong
electrical cord
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A. LOW VOLTAGE (24V) THERMOSTAT CONNECTIONS - SINGLE HEATERS

Burner Control Box

| Ground —Receptacle Continue To
N__Neutral » Additional
L1 Hot (120V) Heaters
Fused
: Power Supply
Disconnect
Switch Cord (120V)
HI /=
24V — \
LO\— / ‘
Nk ol . .
Low Fire ?/OT:II\ High Fire

(field supplied)

Two-Stage Thermostat

LOW VOLTAGE (24V) THERMOSTAT CONNECTIONS - MULTIPLE HEATERS

Two-Stage Thermostat
(field supplied)

Ground Receptacle Receptacle
N Neutral @ .
L1 Hot(1 ZQV] -
E?:::nn;: Burner Control Box | pPower Supply Burner Control Box<|> Power Supply
Switch Cord (120V) Cord (120V)
HI \ H /= \
i 24 24V
Eﬁmﬂiﬂm// L =) 1/4” Quick connect || | 3 z ]
connections) terminals
of| | |"o
LO 24V_HI
rl?-glﬁxtlélé extemalll//r Lo N 3/16” Quick o RELAY BOARD
(PN 44195000) FIRE Frel connect terminals
Lo C H/
ol Fo
24V Transformer AN A ‘—T—/ >
1.5 VA rating per relay ~~— ®
(field supplied) 24V T
oo T o
Low Fire High Fire

Continue To
Additional
Heaters

Continue To
Additional
Heaters
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W VOLTAGE (24V) 3 WAY MANUAL SWITCH CONNECTIONS - MULTIPLE HEATERS

C. LO
y Ground Receptacle Receﬂacle R
N__Neutral L (®) » Continue To
L1 Hot (120Vl A - ﬁdditﬁonal
N B "~ Heaters
Eysed /c: Burner Control Box | power Supply Burner Control Box | power Supply
Switch Cord (120V) Cord (120V)
HI \ HI /—= \
Th tat 24V . 24V
Coﬁ’,@gﬁ; 11 . =) 1/4” Quick connect |, =
Block terminals
RelaytKi(t’ externally 3/16" Quick
mounte - ;
(PN 44195000) connect terminals
A - Continue To
24V Transformer Additional
1.5 VArating per relay ® Heaters
(field supplied)
Low Fire
-0
¢ 3 Position Switch
_ ) o O | | Remote HIGH - OFF - LOW Accessory
Jumper wire keeps (PN 40147010)
LOW energized when High Fire
switched to HIGH o

16.0) VENTING

AWARNING

CARBON MONOXIDE HAZARD

Heaters installed in an unvented mode require a minimum ventilation flow of
4 CFM per 1,000 Btu/hr of total installed capacity.

In buildings with airborne contamination the heater must be installed with
fresh air for combustion.

Failure to do so may result in death, serious injury, property damage or illness
from Carbon Monoxide poisoning.

This is a category lll appliance.

A. BASIC FLUE VENTING — Venting must comply with the latest edition of the National Fuel Gas Code (ANSI
Z223.1-latest edition) or the authority having jurisdiction. Other venting references are in the equipment

volume of the ASHRAE Handbook.
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Heat Maximum vent length ft. Maximum Fresh ai”r Max. co.mbination of
Model exchanger (4” diameter) mtake? length ft (4 fresh flr.and vent ft.
length ft diameter) (4” diameter)
SPS/U 40 10 45 50 75
SPS/U 40 20 45 50 75
SPS/U 50,60 20 45 50 75
SPS/U 50,60 30 35 40 65
SPS/U 50,60 40 25 30 55
SPS/U 75 20 45 50 75
SPS/U 75 30 35 40 65
SPS/U 75 40 25 30 55
SPS/U 100 30 45 50 75
SPS/U 100 40 35 40 65
SPS/U 100 50 25 30 55
SPS/U 125 30 60 50 75
SPS/U 125 40 50 40 65
SPS/U 125 50 40 30 55
SPS/U 125 60 30 20 45
SPS/U 150 40 60 50 75
SPS/U 150 50 50 40 65
SPS/U 150 60 40 30 55
SPS/U 175 50 60 50 75
SPS/U 175 60 50 40 65
SPS/U 175 70 40 30 55
SPS/U 200 50 60 40 65
SPS/U 200 60 50 30 55
SPS/U 200 70 40 30 45

Vent lengths shown in the table are for horizontal and vertical venting. If a longer length of vertical or horizontal
venting is required contact the manufacturer for assistance with vent sizing.

SINGLE HEATER VENTING  (VERTICAL THROUGH THE ROOF)

1.

When venting the heater to outside of building through a roof, use single-wall metal pipe. This is to be
constructed of galvanized sheet metal or other approved noncombustible corrosion-resistant material as
allowed by state or local codes.

A vent passing through a combustible roof shall extend through an approved clearance roof thimble.
Double-wall, Type B vent must be used for the portion of the vent system which passes through the
combustible roof. An approved vent cap must be attached to end of the flue.

The maximum equivalent length of vent pipe should be carefully observed. A safety switch in the heater is
designed to shut the heater off before excessive flue restriction causes bad combustion. Refer to the Vent
Sizing Table for maximum vent lengths and vent pipe diameter.

Joints between sections of piping shall be fastened by sheet metal screws or other approved means and
should be sealed to prevent leakage of flue gas into building. Aluminum tape rated for 550°F (3M Company
tapes 433 or 363) or silicone sealant is recommended.

All portions of the vent pipe shall be supported to prevent from sagging (6’ spacing is recommended).

When the vent pipe passes through areas where the ambient temperature is likely to induce condensation
of the flue gases, the vent pipe should be insulated and a condensation drain should be provided.

Minimum clearance for single-wall flue pipe to combustible material shall be 6 inches. This may be reduced
when the combustible material is protected as specified in the National Fuel Gas Code or the authority
having jurisdiction.
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8. Single-wall metal pipe shall not originate in any unoccupied attic or concealed space and shall not pass
through any attic, inside wall or concealed space, or through any floor. For the installation of a single-wall
metal pipe through an exterior combustible wall, refer to latest edition of the National Fuel Gas Code or the
authority having jurisdiction.

9. A venting system shall terminate at least 3 ft. above any forced air inlet located within 10 ft.

B

en no wall or
(vertical position)

#10 Sek-Drll "
Screws

(typloal) \

e

%
] 4" Vant Ebow

Flus Adeptar
Collar

SINGLE HEATER VENTING  (HORIZONTAL THROUGH SIDEWALL)
When venting the heater horizontally through a combustible outside sidewall, the same requirements listed
previously for venting Vertical Through The Roof apply except as follows:

1. A vent passing through a combustible wall must pass through an approved clearance thimble (Air-Jet #4VT
or Ameri-Vent #4EWT or other thimbles) that are listed by a nationally recognized testing agency; double
wall Type B vent must be used for the portion of the vent system which passes through the combustible
sidewall.

2. An approved vent cap (Breidert or equal) must be attached to the end of the vent pipe.
NOTE: To minimize problems associated with condensation in long horizontal runs, vent pipe can be insulated.
3. Use the following correction factors to obtain the equivalent length when elbows are used:

e Subtract 10 ft. for each elbow beyond 15 ft. from the heater.
e Subtract 15 ft. for each elbow within 15 ft. of the heater.
4. Limit to (2) 90° elbows in the vent system.

5. When venting through a sidewall, the horizontal vent pipe shall fall 1/4 inch per 10 feet down from the start
of the vent system to the vent terminal. All portions of the vent pipe shall be supported to prevent sagging.
(6’ spacing is recommended)

6. A minimum clearance of 6 inches must be maintained between the outside wall and vent cap (18"
clearance will provide stability under high wind conditions).

7. The horizontal venting system shall not terminate:

e Less than 4 ft. (1.2m) below, 4 ft. (1.2m) horizontally from or 1 ft. (30cm) above any door, operable
window or gravity air inlet into any building. The bottom of the vent terminal shall be located at least 7
ft. (2.4m) above grade or above snow accumulation level as determined by local codes.
Less than 3 ft. (0.9m) from a combustion air inlet.
Less than 3 ft. (0.9m) from any other building opening or any gas service regulator.
Less than 7 ft. (2.1m) above public walkways.
Directly over areas where condensate or vapor could create a nuisance or hazard or be harmful to the
operation of gas utility meters, regulators, relief valves, or other equipment. Building materials should
be protected from flue gases and condensate.
e Less than 18" (0.45m) when directly below a combustible overhang.
8. Inregions of the country where prevailing winds are consistently higher than 40 mph, it may be necessary to
terminate the vent system above the roof level.
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i 6" (15cm)
gl?e?vilf-ml" 4” Vent Pipe 5 L
(typical) (horizontal position)
P 2’ (5cm)
. Clearance 5L
Thimble \
. - 3,
D) S =
Y A
ngm u ‘(
FI AZj t it 1(8%"?3) fa;"d Vent Cap
ue Adapter per m) down
Collar P toward vent terminal (Part #30297040)

MULTIPLE HEATER VENTING  (CONNECTIONS INTO A COMMON VENT OR MANIFOLD)

Requirements for venting of multiple heaters are the same as described for SINGLE HEATER VENTING except as
follows:

1.

3.
4.
5.

The common vent size and total vent height is normally determined by the number of heaters per common
vent, length of horizontal connector runs, and connector fall. Connector lengths should be as short as
possible and have a minimum 1/4 inch per foot rise. Without regard to connector fall and total vent height
due to many possible venting configurations, the following should be observed:

e Common vent pipe & vent connector diameter should be no less than that shown in the following Vent
Sizing Table.

e AY-connector must be used to the common vent.

Material for connectors and Y-connectors should be constructed of galvanized sheet metal or other approved

noncombustible corrosion resistant material as allowed by state or local codes. All common vent pipe

should be insulated flue pipe or double wall, Type B vent.

Avoid unnecessary bends. Limit to two (2) 90° elbows.
The entire length of vent connector shall be readily accessible for inspection, cleaning and replacement.
Groups of heaters with a common vent must be controlled by a common thermostat.

If any heater connected to a common vent system for multiple
A WARN I N G heaters is found inoperative, the heater should be disconnected from

the vent system and its entrance into the vent system capped.
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Multiple Heater Vertical Venting Arrangement

Vent Cap __ 2 ft (77cm) minimum
(when no wall or
parapet exists)
2 ft *77
«~——10ft (305cm)——| 2 ft{r7em)
Flashing “ orless .
Total ii'::i':'.":i'_ G :
Vent 2” (5cm) 5 b
Height %earbalnce s ol =2
imble ee multiple © =
/ vent size table =
Seal Joint for diameter
and Annular 4" Diameter
 single wall Vent
Flue Collar
[ adaptor
Connections to the common vent
Plan View must be arranged to avoid direct

opposition of exhaust products.

Multiple Heater Horizontal Venting Arrangement

Vent Cap Plan View
T~ (Breidert or
6" (15cm) equivalent) 6" (15cm)
minimum minimum
R EEE | (B
1/2” (12mm) fall per 20 ft A \ " 1/2" (12mm) fall per 20 #t ] \ "
(6m) toward vent terminal (5cm) (6m) toward vent terminal 2" (5cm)
~ Clearance See Vent Clearance
Thimble Sizing Table Thimble
/ for diameter .
4" diameter
4” diameter single wall vent See Vent
single wall vent Sizing Table

\

~~—— Y Connector

<~ Adaptor

for diameter

Flue Collar
Flue Collar
Adaptor

VENT SIZING TABLE — Multiple Heater Venting
Number of Heaters
Horizontal and vertical Vertical Only
1 2 3 4
SPS/SPU 40 4" 4 4" 4”
SPS/SPU 50 47 4" 47 5”
SPS/SPU 60 4" 4 4" 5"
SPS/SPU 75 4" 4 5” 6"
SPS/SPU 100 4’ 5” 6" 6"
SPS/SPU 125 4" 5" 6" 7"
SPS/SPU 150 4" 6" 7" 7"
SPS/SPU 175 4" 6" 7" 8”
SPS/SPU 200 4’ 6" 7" 8”
COMMON VENT DIAMETER
(If a size is not available use the next larger size.)
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B. INDIRECT VENTING (UNVENTED HEATERS) — This heater requires ventilation in the building to dilute the
products of combustion and provide fresh air for efficient combustion. Where unvented heaters are used,
gravity or mechanical means shall be provided to supply and exhaust at least 4 CFM per 1,000 Btu/hr input
of installed heaters. Exhaust vents must be located at the highest point above and in the vicinity of the
heaters, and the inlet vents must be located below the level of the heaters. An exhaust hood (Part
#42924000) must be placed on the flue adapter collar located on the end of the last body section when
used unvented and must be mounted only in a downward position as shown.

#10 Self-Drill
Screws

S
Exhaust Hood
Flue Adapter (mount in a downward
Collar position)

Exhaust Hood Attachment
(for UNVENTED use)

17.0) AIR FOR COMBUSTION

If indoor combustion air is to be supplied for a tightly enclosed area, one square inch of free area opening shall
be provided below the heater for each 1,000 Btu/hr of heater input. When outside air is used, the opening below
the heater shall be one square inch of free area for each 4,000 Btu/hr of heater input. In contaminated
atmospheres or high humidity areas, optional outside air for combustion is recommended. Adequate clearances
around the air inlet screen must be maintained at all times. In larger open areas of buildings, infiltration
normally is adequate to provide air for combustion.

17.1) DIRECT OUTSIDE AIR FOR COMBUSTION

Outside combustion air should be supplied directly to the heater when the building is subject to negative
pressure, or when contaminants or high humidity are present in the building air. These contaminants include
paints, solvents, corrosive vapors or any other foreign particles that may cause damage to the heater or result in
poor combustion.

Outside combustion air can be brought directly to the heater by a 4” diameter duct less than 50 ft. long or
equivalent (see table in Section 16.0) based on selected model and heat exchanger lengths). This is attached to
the 4” diameter starting collar (supplied with heater). The starting collar is fitted to the rear of the burner box
cabinet as shown below. An approved vent cap must be placed directly on the end of the outside combustion air
inlet pipe. The combustion air inlet should be not less than 3 ft. (0.9m), either vertically or horizontally, from the
flue vent termination. The air intake terminal must be located not less than 1 ft. (30cm) above grade. It is good
installation practice to supply combustion air from the same pressure zone as the vent outlet. Avoid bringing
combustion air to the heater from an attic space. There is ho guarantee that adequate combustion air will be
supplied.

If the heater is installed less than 2 ft. from the ceiling, a combustion air inlet kit PN 44129510 must be
provided to allow for expansion/contraction of straight tube heaters (SPS series).

In colder climates, where necessary, insulate the outside combustion air duct.
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In multiple heater applications, the combustion air intake may be ducted individually or common ducted in the
same configuration as shown for venting in Section 16.0). For combustion air intake duct sizing, please refer to
the Vent Sizing Table and use the diameter indicated, based on the number of heaters per duct.

SIDE VIEW l
(straight configuration)

—

— Flue vent termination —
Ayt SR must be 1 #. (30 cm) PEE SR
D gllgrelgtﬂmoombusﬂon maad
Comb r inlst cap.
O Alr Intake
Ve
T H Lo
[ | n A A
o | 1
Vertical
Through the roof Combustion Air Cap
% + (Leslie VersaCap
_ Type B)
3 ft. (91cm) —» |«——4" Diameter
Minimum Single-Wall Pipe
b ,
iy e
Flashing

4’ Tension Clamp (2 each)

O
N
(Part No. 30676049)
Horizontal
Through Sidewall —-1

i 4” Starting Collar
| \ Burner Box
‘ 6 | | (side view)
- VT

1/4” (6mm) fall per 10ft (3m) -
Y toward vent terminal . .
6" (15cm) 4” Flexible Air Inlet Hose
Minimum 30" (762mm) Long

(Part No. 30675020)
g W ARN I N G All vent terminations and Combustion Air Intake Terminations must
be at least 6” higher than anticipated snow depth.
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18.0) LIGHTING AND SHUTDOWN INSTRUCTIONS

P w0 bR

5.

6.

A WARNING
FIRE AND EXPLOSION HAZARD

Never operate the heater with the access panel open or removed.

The access panels must be closed tightly with all the necessary
screws during operation.

Failure to do so may result in death, serious injury or property
damage.

O
= The access doors on either side of the burner must
= be securely fastened before operating the heater.
sz 5 4
SIDE VIEW

Turn on the gas and electrical supply.
Set the thermostat to call for heat. The blower motor will energize.
Ignition should occur after the 15-second pre-purge.

If the burner fails to light, or flame is not detected during the first trial for ignition (a period of approximately
15 seconds) the gas valve is de-energized and the control goes through an inter-purge delay of
approximately 60 seconds before another ignition attempt. The control will attempt two additional ignition
trials before going into lockout, and the valve relay will be de-energized immediately. The blower will be
turned off following a post-purge period of approximately 30 seconds.

If the heater does not light, manually reset the thermostat or shut off power completely for 5 minutes before
attempting to relight.

To permanently shut down the heater, turn off the gas and electrical supply.

NOTE: The lighting and shutdown instructions are also shown on the permanent nameplate label attached to the
heater control box.

19.0) SEQUENCE OF OPERATION - SINGLE STAGE (N5/L5)

The chart below shows the sequence of operation for the normal operating cycle of the SPS/SPU when
connected to a permanent 120V power supply and the heater is turned on and off by a remote 24V thermostat.
(Electrical connection diagram C).
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Thermostat O/"j/o _78 T T2 T3 { T$I§,' ,,,,, T§' ,,,,,,,, [ |- 7
Blower G O O O ,/ ,/ oO—-7F ) S— / /,,,
Air switch o{o *-—O / lf ,,,,,, [ / /
Red power light D *-—O O O /r /r O—o - [ —— / /
Ignition el e tot e i let e o
<
Gas valve ~ |[®1-e-—O O—// -@-]------ @ - mef/ [
Flame sensing E o |-@& | & H—O——1e| - ® |- ®
Amber valve light i)} ®|--@&-—O Oj Y ® | @ / [ ,,,,,
Call for heat, Thermostat on > ,/ / ,/ /
15 secs pre-purge o [ [
15 secs trial for igniton ~ --------o---- > —> o o
Normal operation flame sensing ~  --------------------- >
Thermostat (furn off) oo g P
30 secs post-purge’ . »| < >
Heater OFF e —*
—O— Function ON ---@--- Function OFF g
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Note: When the SPS / SPU is operated by a thermostat interrupting the line voltage (120V) to the heater then

the post purge function is disabled.

If the flame is not sensed during sequence T3 then the burner will automatically begin re-ignition sequence T2.
The ignition sequence will be repeated three times with a 60 second inter-purge. If the flame is not re-

established the heater will go to lockout.

19.1) SEQUENCE OF OPERATION - TWO STAGE (N7/L7)

The chart below shows the sequence of operation for the normal operating cycle of the SPS/SPU (N7/L7) when
connected to a permanent 120V power supply and the heater is turned on and off by a remote 24V thermostat.

TO ™ T2 T3 T4 T5 T6 T7 T8
Thermostat low fire °/‘|;|/° O O O O | }__Q ,l I}_,,',,, @ '/ /
Thermostat high fire 0/:3/0 O O O O H—'O ,,,,,, H o | e ‘H
Blower O L O O O O | H—-o [ H o O— @
Air switch Lo |@+O ,J!I ,J!l O O— ,,,‘,,,‘/ /
Red power light D |[e-+—0O O O I | O {1 O O—--@- |-
Ignition /\7\ o1 @ O @ / ]‘. ***** | | /L @@ C/ ---
=<+
Gas valve low fire ~_ e @ 1O // [' /_' @ 'H ,
Gas valve high fire m_[—] ' @®-1{--@-1-O- —O—/ 7_,0/[ - e---@- g” ,,,,,
Flame sensing E '@ {--@® | -@-- —Q—/[ O—/I -@®--|--@-- ‘H ,,,,,
Amber valve light - low fre 5 [@-{--@--+—O Q_/[ Q—/[ - @@ OH ,,,,,
Amber valve light - high fre -5 [O-{--O--+O Q_” ‘/ /L ,,,,, @@ Q]/ ,,,,,,
Call for heat, Thermostat on «—> / / / /
15 secs pre-purge e ¥ hy
15 secs trial for ignion oo > —>
Normal high fire operaton @~ ---------------ooo-- > ———
flame sensing
Thermostat - high freof  ----------------mmmmmmmmmommmoeoo oo rfe—
Thermostat (turnoff) - > >
30 secs post-purge  TTTTTTTToTTTmoooososooooosoooooooosoooooooooooosssooooood >—
[ L= 1 =) ] R D E——
—O— Function ON ---@--- Function OFF
Note:

If the flame is not sensed during sequence T3 then the burner will automatically begin re-ignition sequence T2.
The ignition sequence will be repeated three times with a 60 second inter-purge. If the flame is not re-

established the heater will go to lockout.
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20.0)

CONTROL COMPONENT LOCATION

2

/

30

31

o |4 S o v o S _____ I
----------- £ L\ 33— /f .\\.
Note: This panel / \ f \ 3
must remain closed 4 3 10 11 Note: Thiss anel
for burner operation. must remai‘?l closed
for burner operation.
22 P
{34 7 - :
| 23 | . I
o B 24 - o
/[ 26 35
17 || 7 q‘q-Fn/ N /21 . / 9 i
14 15 . .. . s 5 s —— */ .. .
\ [= ad I ® § . 25 4 Vg =]
E’ """" é o o elilo = o . — o >
H ® — = — | o
__________ Jb 4 B= - / Lo b
\ / £ %
o // o o of o ] o flo o o o 7 o o o7 o
16 13 18 | \ /PN
19 20 27 1 28 29
Legend:
1 Cabinet Assembly 19 Gas Control Valve
2 Access Panel - Top 20 Ignition Module
3 Access Panel - Hinged (2 ea) 21 Ignition Cable
4 Access Panel - LH Burner 22 Blower Assembly
5 Access Panel - RH Burner 23 Transformer - 120/24 VAC
6 Air Inlet Screen 24 Terminal Block/Fishpaper Shield
7 Gas Inlet Connection - 1/2"NPT 25 Air Switch
8 Power Supply Cord - 120V 26 Air Sensing Tube (P1+)
9 Burner Sight Glass 27 Air Sensing Tube (P2-)
10 Indicator Light - Amber (Gas Valve) 28 Manifold Pipe
1" Indicator Light - Red (Air Switch) 29 Manifold Support Bracket/Clamp
12 Tube Flange Connection 30 Thermostat Connection Block
13 Main Burner 31 Terminal Bushing (TISS connection)
14 Flame Screen (200m/BTU units only) 32 Starting Collar
15 Electrode 33 Valve Holder Plate
16 Flame Sensor 34 Fuseholder/Fuse (2 amp)
17 Main Burner Orifice 35 Combustion Air Restrictor Plate
18 Inlet Air Plate - Stamped
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21.0) CLEANING AND ANNUAL MAINTENANCE

A WARNING

Failure to do so may result in death or serious injury.

. ELECTRIC SHOCK & EXPLOSION HAZARD
" > Disconnect electrical power and gas supply before
N/ servicing.
W =
:

This heater must be cleaned and serviced annually by a qualified contractor before the start of each heating
season and at any time excessive accumulation of dust and dirt is observed. Maximum heating efficiency and
clean combustion will be maintained by keeping the heater clean.

The contractor shall check the following during periodic maintenance.

Clearances to combustibles: Check that clearances are being maintained. Make sure there are no
flammable objects, liquids or vapors near the heater. See also Section 4.0).

Reflectors: Reflectors should be kept clean, at a minimum blow off the reflectors. (Dirty reflectors will
reduce heat output).

Heat exchanger tubes: Inspect the heat exchanger tubes to make sure they are not cracked, sagging or
showing signs of fatigue.

Combustion air intake: Disconnect combustion air intake from the burner box and inspect internally using a
flashlight to make sure no foreign material has collected in the tubes and that there is no obstruction
around the air intake openings. Clean any foreign materials. Inspect any joints to make sure they are
completely sealed. See also Section 17.0).

Venting System: Disconnect vent pipe and inspect internally using a flashlight to make sure no foreign
material has collected in the pipes. Check the external vent cap and make sure that there is no obstruction
around the exhaust openings. Clean any foreign materials. Inspect any joints to make sure they are
completely sealed. See also Section 16.0).

Gas lines: Make sure that the gas lines are not leaking. Check the gas connection to the heater for any signs
of damage, fatigue or corrosion. If there are any signs of damage to the gas connection or leaks found in the
gas piping, immediately stop using the heater until the gas pipe and connections have been repaired or
replaced. Check that the gas lines are not bearing the weight of the heater. See also Section 13.0).

Burner Box: In order to extend the longevity of the heater, the heat exchanger tube and the burner must be
level. Check that the burner box is level; use the turnbuckle on the burner suspension eyebolt to adjust the
level of the burner. See also Section 9.0).

Burner sight glass: Check that the burner sight glass is clean and that the glass is sealed against the housing
door. If there any signs of distortion, the sight glass must be replaced. See Section 20.0) for sight glass
location.

Blower wheel and housing: Check that the blower wheel spins freely, blow out any dust or dirt with
compressed air. See Section 20.0) for blower location.

Electrode condition: Visually check that the electrode gap is maintained at 1/8” and that the tips of the
flame sensor and spark electrode are free from deposits. Clean off any deposits. Check that the electrode
ceramic is free from cracks. See Section 23.1).

Suspension system: Check that the suspension system is holding the heater level. Make sure that the heater
is hanging securely, look for any evidence where the heater may have been hit accidentally and tighten any
loose hanging points. Check that S hooks are closed. Check that there is no evidence of wear on the chain
at the connection to the heater and at the ceiling.

Tube Integrity Safety System: Check that the tension of the tube integrity safety system is maintained at 11”.
Adjust tension if necessary. See Section 0.

Main Burner and Orifice: Check the Main burner and orifice; remove any dirt or debris including spider webs.
See Section 23.1).

Form 43343320
-52- Jan 2023




"SS1L PUE 1003}ja1 (Sal0oRYRI PUE gy ISi

TROUBLESHOOTING GUIDE - SINGLE STAGE (N5/L5)

22.0)

-abed

XU 8y U panuguUod
Bupooyse|qnosL
SoA
*Bugooysajqnon ‘Bupooysa|ano}
uelsey uElSsey “ajnpow “ejnpow
*uogosuu0 Jledey *uoj}o8uUoo Jjedey uopyub| aoeday uopub| aoedey
<5 ON > <5 ON > <5 ON > = S\ >
£sleujuua) sjinpow £sleujuss)
£S[eulULa) BAIBA uonubi sy uo enpow UopuBI ZA /-
-Bugooysajqno} (SPA  seb ey uo Agunoas (SPA  Auuy pue sjeunussy \SPA pue | A usemiag Ape \° iNO Apeajs (ON
yelsay Wb Jeque 8y 0} oy} U 8inoas auey} s obind ysod ajnpow uopjuby £UO W00
Wby Jequie soejdey SIIM Y0B|q 9y} Oy saum en|q ay aIy SpU0D8Ss G|, Joyy 8y} Uuo g3 e S| 1yby| Jeque sy seog
SOA
-Bugooyss|qnod}

‘yoms Jje aoejdey
‘uopisod pasojo ay}
uIions si youms Jiy

=

‘Bugooyssjgnou
Hejsay “[eujuus) ON
0} a1m abueIo aAOW

U} HEISSY YOUMS Jje
aU} Jo [eujwLis) ON O}
auim 61| Soelq aAoW

— ™

ON

ZUOIMS Il 8y}

SOA

-Bupim [eussixe S@A Jo [eujusa} ON 9 0} \ON £80U0
092 "JejsouLiay} ¢pasadwnl sjeuiwia} P3jOSULI0D MSd WOl ysey a|npow uopiub)
aoe|dal Jo Jjedsy g UOUMS Jje Iy aJIm dbuelo 3y S| a3 uo @319yYi s30Qa &UO JOMO|q 33 S|
\M%N/ SA
~

‘gjelado o}

‘sjeuiwia} \ ON ZiesouLiayy JoMO|q JO} 3Sdlj HNDIPD

QJIM |18 4o3yd Jodwin( |enpIAIpUl APZ B *s9inpow uado a9 Isnwl YoUms
aoe|dal Jo Jeday aAeY LUBISAS alp uéon uonjub) aocejday Jie Yedwn| arowiay ojow aoejday

= ON = = SaA >
4 N . N
ojow
&punoib pue :o_uom_.__._oo Jedoy soe|dad "unJ Jou pAICEY
UOROSUUGD JEISOLLLIAY SO, ON/ "D [BU|WIS) YOUMS Jle 1M Jojow 4 'dn weys\ON  win} ) seoq "[oaym
ay} Jo sfeuluus} yjoq £1amo|q ey} Ul oolq woy H | 0} pajosuuocs *ajnpow 1eaday "SUORONISAO Jamolq 8y Yoayo pue
usameq AFZ SI8W S| eulws} syl 1e AQZ} SI S| allM pad 1By} o8yd L uoniub mom_nom_\ Aue anoway Jamod ayy «ow::oom_n_\
SoA >

éelnpow
éeloy e alay) sl ¢punoib BLp Uo |euluLIS)
ON  ¢punolb pue SS|L (saA élaeo (sa) ay; pue Jolues \ON ¢{NO Apeays \ON n_z_ ayj pue punoib
8y} Y08y “Aynupuod 98U} JO sjeuluus} yjoq osny ay} JO 3p|s Jayjo 8sny ayj 0} J8|ul 8y a[npow uojub jaq AOZL ausy)

usxoIq $BY SSIL BYL |V | SIS AYZ 210U S|

‘aIM SSIL
aoe|dal asimIBYIO
“Jjedai [Bujwue) 8y}

0} 350[0 S| Y §1 deaiq B

10} 1M SSI1 %03YD

U} UO YT SI0U} S|
ON

USOMISq \PZ BI0U} 5|
ON

8y} uo g1 94 S|

s| ‘dn pejs Buun
1 ‘dn Jiey a

SOA

S
"youms Jie aoejdey

4pajonysqoun

pue sagoud sy oayo

. uo de} XoB(q o1 |

S\ pue Jes|o Aay) ale \SBA ¢aqoud Joddn ayy 0} \SSA
UoJMS IIe 8y} 0} Sasoy PajoBULOD LOUMS Jie ysey ejnpoLu uoiyub)

£39U0

ay uo Q1 a1 s80Q

4 N [ ; N
JeWlIojsuen
-asny aoe|da. ‘poob ale éelnpow
8y} soe|dau ‘Anuguod Aeu} §| Jeuwiojsuen ON sy} uo [eujwue) |78
c—m sey asny 3y} pue 18 fjInuguod -Jleday pue Aynupuoo pue punoif usamiaq
S1JapIed asn, 10} S[BUIULID) Y03 10} S[BUIULIS) %03 Ry} S|
/Ea.. tl_&/(__. :_:o\ /__. 30940 AozL 5_\
A mm>v
g N [ N (.
Y6y pas Jiney
goe|doy "UoRDBUUDD Jjedsy naup abejoA \ON
*saqo.d ‘sdey aunssaid UOUMS Jle 3y} SU|| puB JejsoLudy} Zlamolq suj ul yoolq
v:m mcmoc o :mo_o o£ uo mmwo: co«_;w 10 _m:_E._o— Oz o9y 1e abayjon auy| Josyo [eujuLs) Sy 1e AOZI SI

~

-

£U0 2WoD by
Bunoyiuow pal ay
$80(] "}E)SOLLLIAY) pue

ON
£UO 809

J1amo|q 8y} seoq aBE)|OA U] uo uIn]

N

-53-

Form 43343320
Jan 2023



TROUBLESHOOTING GUIDE - SINGLE STAGE (CONTINUED)

~

‘apoJjosje ‘Bunjooyss|qnol}
‘aIm asuss asuss awey HEjSay "UoNO3UU0D
awey aoe|dey aoe|dal Jo Jieday |euiuuay uw:_n<\
=N =N =
~
¢l

oA ¢hyununuoo §
aABY }I SS0P 2UIM
Bsuas awejj ¥03yD

21WeIad dY) pue

‘aoue)sisse
Joy Aioyoey oeju0)

OA uesjo 11 s| "aponoaje $2A ;ybn y s1 ‘eposje ‘Bunooyse|qnos ‘Buiooysa|qnos
‘8oue)sIsse asuss awey 8sSUSS BLE)) Y} UO ‘wajqoid pejsay pejsay "ainssaid
Jo} Aiojoey Joeju0) joadsul pue sroway |eulwis) ayy v_om;o\ Buipunoib 18109 ‘abexoo|q snoway plojiuew .ws_u<\
<3 ON > < ON > ON > < ON >

LS

~
¢1021100
Kay) a1y ‘siaquinu
yed padwels ‘sioje|ngJny
aje(d Jie ¥oayo ‘a)e|d Jie aoe|day 40 Jaquinu abueyn )

=

uiny [93yMm 3y} Sa0p
1aMmo|q aAoway

Y

ialqissiuuad

ysaly pue JuaA ¥o3yD

ozy

&fioay (SO, (LMK DU B S2A ¢ pajjessul syibus) jo

Jaquinu 3081109 du}

aJe I0je|ngin Yoy )

‘Alquiasse
Jamo|q ade|dey

“S|BUILLIS) SIIM
11 %93y2 Jadwnl
aoe|dal Jo sleday

SN

¢palinbal wnwiuiw
ay} ueyy Jay

UONMS Jle 8Y} $S0I0.
\_2inssald ay} %08yQ

|

El
SOA
‘aoue)sisse
1oy Kiojoey JoRU0D

ey yum vriZ 0 uey

J8yealb 31 st ajnpow
ay} Jo sjeuiuwsy $2A

+04-04 8y} je sdwy

0101W 3Y} o8y

¢ipapunoub Apadoid
J9)e8y ay) s|

¢abexoolq
wouj 9914 pue ues|d
3 S| "8310 8y}
309yo pue buiseo
JauIng anoway

A

SBA seb pjojiuew

~
£1021100 ainssaid
2y} st buiuado

dajs |enul ue 1o
1S ey c<\

s1 Buiuuni joy Buunp { SeA

‘Bunooysajgnoly
pejsay ‘uonisod
|eoilan ayy ul abuly
ay} ypm Jaddoys
11 pjod A0

‘sainssaid seb
Aiddns wajshs pue
sioje|nbai ‘buizis

SoA >

pannbal wnwiuiw

ay) anoqge Aejs
}1 $90Q ‘UO Ssieleay
ay} ||le yum anssaud

¢|eoipan
abuiy sy} ym
paj|ejsul Jaddoys
Jie pjod 3y} s|
J

\_ adid seb x0ayn Alddns seb ayy v_omcU\
A wwsfv
/< N
‘Buooyse|gnoyy ON ;saw saiyy
pejsay ‘soue)sisse ysey ajnpow uoniubi

‘abexoo|q anoway

3 10} A10j0E) JoRJUOD

a4 Uo g3 5800

Zisnp pue pipl ON
woyj 831 [93yMm 3y}
SI Jamojq anoway

ysayy 3y} Ul pajjelsul

SOA

ON

ey

Jaddoys sie pjod e S|

SOA

isabexoo|q Aue
213U} ale JusA pue
ejul JIe 3y} 334D

<IsaA &= — oN&=
ﬂ 01 7\
‘Bunooysajgnos}
yejsay
d ’
| UPums Jie eoeiday | | ‘jeaym Jamolq uesiD )
ﬂ N 3 2\
‘aposjosle ‘Bunooysajqnos
‘2lIm asuss asuss awey Hejsay ‘uoijoauuod
awe) soe|day )\ aoe|dal Jo Jieday ) |euiwua} isnipy /)

ON

ON =

sloeul
dlwelad ayj pue
SOA JAununuoo \SOA uesio y s| "'aposoaie \SBA ;ybn ) si ‘apouos|e
‘oue)sisse SABY } SSOP BUIM asuas awey asuas aweyy ayj uo ‘wejqoud ‘ajnpow
104 A10}08B) JoBJUOD asuss awej) yoay j0adsul pue aroway [eullLB) 3y} Y3y ) Buipunoib s1100 uoniubi soe|day
ON

S

OA

“ajnpow
uonubl aoejdey

+04-04 3y} je sdwy

‘awey
Yum yriz 0 ueyy

131ealb Ji s ajnpow saA
3y} Jo s|eulus)

0101W 3y} Yo3YD

¢papunoub Apadoid
1ajeay ay} s

‘souanbas \ON  g|qgisia sweyy e alayy \SeA

Bunooysajgnosn
10} abed jxau 993

SSA sawin a1y}
ysey ajnpow uoniubi
8y} uo g37 seoQg

¢dn peys buunp

S| Mopuim uonoadsul
ay3 ybnouy

=

ozy

= N>

spu3 Jooysa|qno.]

420u0 \°N ;1o suin} Jejsowsayy

ysey ajnpow uoniub|
8y} uo g37 se0Q

ay} nun uo Aeys
1461 Jaquie ay} saoq

LBNEA
seb ay) uo winy

0} pauin} aAjeA seb
8y} uo qouy ayy s|

¢uomsod NO a3 \°N

=SoA ~

£SpuU0das
01 ised uo Aeys
61| Jaquie sy} seoq

Form 43343320

Jan 2023

-54-



TROUBLESHOOTING GUIDE - SINGLE STAGE (CONTINUED)

"Buooysajgnon
Hejsay
*s|eujuua) uapybLy

4 R
‘Bunooysajqnon ‘Bugiooyssiqnon
10 EOKMN_WMWMM 6 Hejsay Hejsey .m..:mmw._n
-aBeyoojq arows; [STTATRE
\_ eyoolq x| plog! ¥ .veb
sk =N = o=
.mo:m«w_mmm/ ( éuoneoloads ﬁ ( h )
10J AI0J0B} J0B)U0D Jewing pajess oy 1o} zabesoolq ¢joalloo
Jsissed sw|qoud 100100 saje|die pue °N wiouy sa.) PUB UES|o SA aunssaid seb pjoguew
3| "8|qe0 uopub| sam aoyuo ‘adA} seb sy ‘aoue)sisse 11 S| "80LLO 8Y) ¥08YD 8y} si Bujusdo -ainssaid ‘8|npow ‘seuj|
9suas awey mow_nwx\ @a aje|daweu y2y) 10} AI0JoB} J0BIIOD f._u_._m ..cE:n anoway days jepiul ue ._wt<\ seb pjoguew jsnipy uopub) sosidey Aiddns seb sy} am‘_:n_\
= N = ~ - =JseA < sA> N = oN > =T °oN e oN T
&
‘Bugiooyssiqnon 6 sdno £,8500| sef ey} Joj wnwixew
Hejsay ¢Bupseo 10 P3XIBID JJWIBISD J ue Wwnuwiuiw 8
‘Bupses Jouing a1 {SBA  Jawing Uy 0} oie mﬂ«E%_nv_ﬂme«M_ohﬁ oN oy} s| ‘adsul( SeA ooz «".m_enwmum_rm SaA cmWEmn usl ..m>_m:\a, ON $uo Apeays (SPA ¢soul Aiddns
wol) AeMe [eujuua) 11 S90p apouloa|e Ay} 5| “yieds 1oj Yooyo pue apaujosje £.8/1 11 S| “def yreds Buunp ainsseld seb seb sy 0} ainssausd ajnpow uoiub; seb aup wouyy pabund
8y} puaq Afinjesed | \ | 18 [eujuuis) oy} ¥eud ) | pue seb youiny sieds sroway Spoipdje Jo3yo PIOHUBW L YoayD 191Ul 8y} )oaYyo ayiuo g1 s| useq Jie 8Ly |18 seH )
= oN= — 0N SaA oNT= — sep
N N abed snoiraud
‘apoJjoaje soe|day Wwiouj panupuod
‘opIs ay} 0} sypeds \SBA £dno( seA ¢einpow uoniubi ay ‘Bunooysejqnou; Bunooysajqnos |
1IBS ¥ }I "oposjOd2 J2UINg 3L JO 3PIS B pue apoLoa|a ayj uo uejsay “Ajnjeeo
[SSUI-2] pUB SA0WRY 0} yJeds aJe a1ay S| By sfeuwe) oLy w@ ‘apoujosje soe|dey deb yieds «w:._v,b g -aAjeA seb eogjdey

-55-

Form 43343320
Jan 2023



TROUBLESHOOTING GUIDE - TWO STAGE (N7/L7)

22.2)

‘aqn} Jabueyoxa
Jesy aoe|dey

"SSIL PUE J0jo3|el (SaAI0l08Yal PUE aqn] ISil

*ajnpow!
uonuB) soejdey

*Bugooysajgnon ‘Bunooysaignon
Hejsay HEjsey
"uopoauu0d Jleday ‘uoposuuod Jieday

*ajnpow!
uoniuf| soejdey

=N = =N = =N =

==

-abed
XSU S} UO PSNURUOD
BupooysajqnoiL

SOA

%é\—/
L

&S[eujuLS}, 3|Npo &Sleujusy
£ S[BUILLID} SAJBA uopubl sy uo a[npotu uonubl ZA
-Bugooysejqnos} \SPA  seb ey} uo Aj@inoes (SPA  Ajuuy pue sjeuiss) (SPA pue | A usemieq Apz \ON (NO Apeajs \ON
Helsay 6| Jaquie ay) 0} ay) ul ainoas aJay) s1 abund )sod ajnpow uoniub) ¢,Uo awoa yby| Jeque
‘Wbl Jaque soejdey SBUIM HoBIq U3 1Y Sa4M BN|q By} dlY SPUDDSS G| JoRY By} uo @31 94i sI aJy Mo| 8y} se0Q
SeA
r
‘Bugooyssjgnouy
“YoUMms Jje soejdey ‘Bugooyssignon 8U} Lejsay ‘yoyms Je
‘uojysod pasojd sy} Hejsay ‘[eujuus) ON 8y} JO [BujuuL) ON O} LONEBA
/(:_ ONIS S| YOUMS JIY o} 2.4m SBuelo anop aam b1 doelq Ao s8b ayj uo winy
=N =N ==
e
EYOUMS e ayy
-Bunm [euwiexe SA 10 reulwz) ON auyp 03 \ON ¢,80U0{SBA suomsod NO \ON
H00Y9 "JejsouLiayy ¢patadwn( sjeuiwisy P3JOSUL0D S Lol ysey} sjnpow uouub) QU3 0} Pauln} SAJeA iuo
aoe|dal Jo Jedsy \_ YOUMS JJe a1y aum sBueBio 3y) S| oy} uo @315 s3oqa seb Yy uo qouy au} §| Aejs 1omo|q sy} s30Q
Aw&rv SOA
M g N
‘ajesado o}
‘sjeujwis) \ON éejsouniayy 19MOIq 10} 3511} HNOIID
SJIM |8 %o3y9 Jadwn( |enpIAIpUl APZ B m.mo_suo_.: uado oq _.m-“E Yyoums
aoejdau Jo Jeds; aARY LUSISAS L} S90 uoniub| aoejde; Jie Jedwin{ anow ‘1010 20e|ds;
| leday Y L n_\ niub) aoejdey ! | w_\ ) 1dsy
Aoz V Amgv
ﬁ ﬁ N . N
Jojow
&punoib pue *uoposUUod Jledoy aoe|dad "unJ Jou pAICEY
UOROSUUGD JBISOLLLIAL SO, ON/ "9 [eujuLId) Youms Jie 1M Jojow 4 dn weys \ON  win} ) seoq "[oaym
ay} Jo sfeuluws} yjoq élamolq aup Ul yoolq wol H L 0} pajoauuco *ajnpow Jeaday "suopon)sqo Jamolq 8y yoayo pue
usameq AFZ I8 S| [euluLs} sy 1 AQZ} S S| aUlm paljeyr v_owso\ uonuf soe|dey Aue anoway Jamod ayy «om::oom_n_\

$910Y B aJay) S|

8y} Y08y ANuRUod
uspoIq SBY SSIL 8L

"allM SSIL
aoe|dal asIMIBYIO
-eda’ [eujwis) Ly
0} 8s0po s1)l J| yeaiq e
{0} alm SSIL ¥P8YD

ON

ay} 40 S[euluLB) 4jog
UseNeq APZ SI0Y) S|

¢punolb pue §S|1 (sap

oN

punoib

——

seinpow
S UO [eUILLID)

¢leLen (sgn 8y} pue Jaweo \ON NO Apeajs \ON ANI @y pue punoib
as1y 8 40 BPIS JaY}0 sy ay) 0} Jojul 8 sinpow uoyuby L 1 AOZ|, ey
8y} uo Apg aleur 81 |\[| usemiag AvZ sieu | 8y uo g7 9y 8| s ‘dn peys Bupng

ON

ON -Bugjes jsayBiy suj 0y

(" N[ .hmEhouwcm._U
asny aoe|dal ‘poob ale ¢einpow
au) soe|daul ‘Aunupuoo £a }| ‘1ouLIOjSUBY ON s uo [eunwis} |79y
c_m sey asny ay) pue 18 AJnujuoo “Jiedeu pue Aynupuoo pue punoib usamjeq
S1 JajIBD 9sN, 10} S[BUIULID) OB 10} S[BUIULIS) 08! a1y} S|
fz_«.. t._K/(*_.t_r_o\ /u_._v_co NOZL £_\
SOA
4 N [ N (.
‘W1l pas
goe|day "uofoaUUOD ON
-saqo.d ‘sdej aunssaid YOUMS J1e 3y Hney Jieday “UNdIR ZJamolq ayy vl yoolq
fvcm §3soy o :mo_o\ /rw£ UO S3S0Y UoUMS S) 40 [BulLIS} ON 034D \_ abejjon au| Y03y [euUIuLIS) S 18 AOZ I m_\
= N = = N = = N = - = N =
épajpnasqoun
SSA  pue Jeso Aayp a1e \SSA ;aqoud Jaddn sy 0} \SSA £80U0\SPA
UOIMS Jle S} 0} Sasoy PaJO3UU0D YOUMS Jle ysey djnpow uopub| PATCE=NT
“YoUMS Jle aoejdey pue saqoid ay) Xoayd ay uo deypeiq ap S| ey} uo @31 sy ssoq f Jamolq ey} seoq

A
awo9 by Buuojuow
paJ 9y} ssoq

Jelsowsy} isnipe pue
abe)joA aul| uo uin|

Form 43343320

Jan 2023

-56-



TROUBLESHOOTING GUIDE - TWO STAGE (CONTINUED)

‘Bujooyse|qnos)
Hejssy
‘uofjosuuod Jedsy

‘Bupooysajgnosn
Hejsoy “Suojjosuuod
leuiuug) Jeday

HL) M S[npow

uopub) o) pejoauuos
oq pnoys o1

BJIM Py "SUOJOBULIOD
[EUILLIR) YOIMS

“Juod 195 Jejsounay)
pue BuLim Jejsouusy
[BLISIXD Y0BYD

oN

£S[EUJULIS} BABA
-Bugooyseignon (SPA  seb ayy uo Ajeunoss (SPA

uersey 1B/ Joquie ou o)
Ccm__ Joque soejday SSU|M Yor|q Sy} 3y

oN

oN

{leujuug) a1y

yby 8y 0} pe0BEULICD épunacif pue joejuoD

sonen SPA aum mojjaf \SBA auy mo| yooiq [eujuus; \ON
seb sy uo [eujuuie} 8y} S| ‘SUOJ}OBULIOD JejsouLisy) 8y}
IH 341 1E AbZ 2o S| [eulwe) yoayg ) \ | usemieq AvZ aieu si

abed
IXau 8y} Uo panujuod
Bupooyse|qnou).

SOA

&Spu00ss g|, Jaye
uo awod Jybi| Jequie
a1l MO| By} Se0p
Ajuo a1y moj 0} 198
yejsounay) sy WiIM

4 N
'apoJjos|e *Bugooysajgnon
alm 9sUSs aWey }e)SaY "UOHOBUUCD

ssuss swey soejdey

aog|dai J0 Jreday leujwua) isnipy

(. /

SOA

*80Ue)SISSe
Joy Aiojoey joBjU0D

oN

©ABY }I SB0p UM
9suss awey yoeyo

&Aunupuod \SSA ues|o j s| "epalosje

=

SOA 23ybp 3 §| ‘opongse
asuas swey oy
Uo [eujuus) Sy 5o9yD

Zoeu
olWeJad By} pue

asuas awey
105dSul pue sACWSY

‘wojqoud
Bujpunof 1pauo)

~

‘gnpow
uopjub soejdey i )

~/
ON

“awiey yumyrL o ueyy

193016 3| S| SNpoW
SOA ay) Jo sjeujuus)
+04-0d 9y} je sduy
0JOjW 8y} o8y

‘snpow
uopjub) soejday

ON

¢papunoib
Apedoud sojeBy BY) S|

‘agusnbes
Bupooyssjgnon
Joy ebed jxau sog

=

£souwy ool

ysey ajnpow uomub]

a3 uo g3 seoq
SOA '

iONEA
seb ay) uo wing

4dn peys Buunp

ON 3iqisiA swey e a1ey) \S8A suopisod NO \ON
S| MOpUIM uonoadsul By} 0} pauIN SAJeA
ay} ybnoay seb ayj uo qowy ayy s|

ajnpow (H1) M
0} PejOBUL0D O pUe
SSIL 84} 0 PejosuLI0D

aq pjnoys 9
SOIIM Pl 8} %034D

leuns)
2 Jejuso oy je
Julod jos Jejsouuay) SPA Apz asey) S| ‘feuluLs)
puE BULIM JejsouLiay) all Mo 8y} Loy
[euJs)xo Mooyo BJIM pal aAOWIY
ON —

‘Bupooyse|qnoxn
yejsay
'uoo8UU0D Jleday

‘Bupooysajgnon
Hejsey ‘suojosuULIod
leuluus) Jreday

*SU0Jj08uuocd

ON

4 S[BUIULB) SARA
‘Bupooysejgnon SPA  sef ey} uo Ajainoss (SPA

uejssy 4Byl Jequie ey o)
")yl Jeque soejdey SaJM YOB|q BY) a1y

ozy

LONEA
seb ay) uo [eujuus)

IH 84l 18 A aldys s|

|euiuus) Jreday
MmojjeA) punoib pue

= ON
24bg / ~ joejuo0o aay ybiy Yooiq

BOA sy ale ‘anen seb (SOA  [eujuue) jeisounsyy \ON

ay} 0} SUOJOBLUOD 8y} usemiaq
[BUILISY YOBYD AvZ aiey ey §|

= SOA =~

Zspuoass | }sed
uo Aejs ybi| Jequie
aJl} MO 9y} s90Q
SBA

&Uo awoa by Jaqure
auy ybyy ay} seoq

Form 43343320
Jan 2023

-57-



TROUBLESHOOTING GUIDE - TWO STAGE (CONTINUED)
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23.

0) REPLACING PARTS

AWARNING

ELECTRIC SHOCK & EXPLOSION HAZARD

Disconnect electrical power and gas supply before
servicing.

'
3
B N ‘/‘
\—*§ Failure to do so may result in death or serious injury.

Only use genuine SunStar replacement parts. Parts are available from the factory for replacement by a licensed
person. Refer to the Replacement Parts Guide in Section 25.0) for all replacement parts.

23.1) REMOVAL OF MAIN BURNER AND ELECTRODES

The main burner can be inspected without removing the burner housing from the heat exchanger tube.

ok bR

o

I
o o

@
T
o TR TP T

1/8” spark gap

Disconnect electrical supply and Remove cover 1.

Remove screw securing burner casting to the gas manifold.

Disconnect Spark lead and sensing wire.

Pull burner forward from the gas manifold and then out through the side of the box as shown.

Check that the spark gap is 1/8" between the electrode and the burner casting as shown. Spark electrode
should be clean and free from debris.

Flame sensor should be clean and free from debris.

Check ceramic on the spark electrode, for replacement into the box the spark electrode is the 4" terminal
which connects to the spark lead.

Check ceramic on flame sense electrode, for replacement into the box the flame sense electrode is the
3/16” terminal which connects to the violet wire. (in some models the terminal is ¥4" painted violet)
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23.2) REMOVING GAS VALVE AND MANIFOLD ASSEMBLY

/V|° ||

y Loosen screws from
Step1  Removeside | Step 2  manifold clamp and
access panel. burner assembly.

. <4 Remove (6) screws from
Cpon g sccos, ond e K e
. and manifold assembly
Step 3 wires from gas valve. Step 4 slightly counter-clockwise
and slide out from housing.

23.3) AIR SWITCH PRESSURE CHECK

Air Connector
Switch Tees
P1 CA b
N\ + . _
al |
———{—
P2 P2 —
—
Temporary 1/4” ID Silicone / Red Wire

plastic tubing for pressure . .
test. Digital or Inclined
Water Manometer Normally

scale 0-2"w.c. open “NO”

Orange Wire
& Black Wire
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Open hinged access panel.

Add tubing to connect the air switch tubing P1 + and P2 - with the connector tees and the probes P1+ and
P2+,

Connect plastic tubing of a digital or inclined water manometer with a 0-2” scale onto the connector tees.
Turn heater on and wait until blower motor is activated.

Observe air pressure from manometer. This should be higher than the set point indicated below for correct
operation.

Model Operating Pressure
SPS/U 40 0.98” W.C. Hot
SPS/U 50 0.98” W.C. Hot
SPS/U 60 0.98” W.C. Hot
SPS/U 75 0.70” W.C. Hot
SPS/U 100 0.80” W.C. Hot
SPS/U 125 0.39” W.C. Hot
SPS/U 150 0.39” W.C. Hot
SPS/U 175 0.39” W.C. Hot
SPS/U 200 0.39” W.C. Hot

All pressures are with the heater in operation for at least 15 minutes.

23.4) IGNITION SYSTEM CHECKS

TO CHECK FLAME SENSOR CIRCUIT.
Flame current is the current which passes through the flame from the sensor to ground. The minimum flame
current necessary to keep the system from lockout is 0.7 microamps.

a.
b.

Turn off heater at thermostat.

Connect a meter (dc microammeter scale) in series with the ground lead as shown in the diagram. Connect
the meter as follows:

e Connect the black (negative) meter lead to the electronic control FC- terminal.

e Connect the red (positive) meter lead to the electronic control FC+ terminal.

Restart the system and read the meter. The flame sensor current must be steady and measure at least 0.7
microamps.

If the meter reads less than the minimum or if reading is unsteady:

o Make sure burner flame is capable of providing a good rectification signal.

o Make sure fasteners securing ighiter/sensor are tightened to assure correct positions. DO NOT relocate
igniter/sensor.

e Check for excessive (over 1000°F) temperature at ceramic insulator on flame sensor. Excessive
temperature can cause short to ground. DO NOT relocate igniter/sensor.

e Check for cracked ceramic insulator, which can cause short to ground, and replace sensor if necessary.

o Make sure that electrical connections are clean and tight. Replace damaged wire.

If the meter reads below “0” on the scale, meter leads are reversed. Disconnect power and reconnect meter

leads for proper polarity.

Remove microammeter. Return system to normal operation.
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IGNITION MODULE DIAGNOSTICS

Flame Fault

If at any time the main valve fails to close completely and maintains a flame, the full time flame sense circuit
will detect it and energize the combustion blower. Should the main valve later close completely removing the
flame signal, the combustion blower will power off following the post purge period.

Fault Conditions

MULTIPURPOSE METER

Error Mode LED Indication | Flame Sensor Current Check [E
Internal Control Failure Steady On e
Air Flow Fault 1 Flash
Gas valve failure (stuck open) 2 Flashes USE avp
Ignition Lockout 3 Flashes 5 SCALE
@ Fo- = BLACK (-
The LED located on the ignition module will flash ON st Fo+| i RERH)
for ¥ second, then OFF for ¥ second during a fault EV2 03— LED Display
condition. The pause between fault codes is 3 g‘u’ .
seconds. = o
(=_INC
=AY
(= |psw
(=_|(W)TH
—
Ignition Module (Fenwal)
24.0) INSTALLATION DATA
Date of # of Heaters in
Installation: System:
Serial
No.
N = Natural Gas
Model: SPS or SPU L = Propane Gas
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25.0)

REPLACEMENT PARTS GUIDE

BURNER BOX
Item No. Part No. Description Qty.
Fasteners
1 02295040 PHTCS #6-32 x 3/8" 3
la 02266010 Speed Clips (for air inlet plate) 2
2 02261030 HHTCS #8-32 x 3/8" (green coated) 1
3 02242050 PHTCS #8-32 x 3/8" 7
3b 02242070 PHTCS #8-32x 1/2” 2
4 02123170 RHMS #8-32 x 3/4" 2
5 02167010 Locknut 1/4-20 Keps 8
5a 02309000 Eyebolt 1/4-20 x 2” 1
6 02167040 Locknut #8-32 Keps 7
7 02212020 HWHSMS #8 x 1/2” “B” Point (typical all access panels) 45
8 02132020 Rivet 1/8” 32
Housing Components
9 44139050 Housing Assembly (painted) 1
9a 44140119 Valve Holder Plate (painted) 1
10 44140009 Access Panel - Top (painted) 1
11 44140040 Access Panel - Hinged (with module holes) 1
11a 44140041 Access Panel - Hinged 1
11b 02201080 Hinge 1-1/2” x 6” 2
12 44140057 Access Panel - LH burner end -with sight glass (painted) 1
13 44140099 Access Panel - RH burner end (painted) 1
14 4414006x Combustion Air Plate (see size requirements in Section 5.0) 1
Burner Components

15 42700500 Burner, Investment Casting - Machined 1
16 44146090 Manifold Support Bracket (painted) 1
17 44146060 Manifold Support Clamp 1
17a 44146058 Manifold Extension Bracket (with set screw) 1
18 30703000 Blower Assembly 1
19 30632510 Spark Module - Fenwal-24V #35-615950-197 1
20 30702010 Flame Sensor #PSE-GF24 1
21 30702020 Electrode #PSE-GF25 1
21a 30743000 Terminal Block #EL-3008 1
22 30281000 Terminal Block #EK-204 1
22a 30738030 Terminal Bushing (3 x 1/4” tabs) 1
22b 30713000 Fuse Holder 1
22¢ 30202000 Fuse 1/4 x 1-1/4” (2 amp) 1
22d 30738020 Terminal Bushing (2 x 1/4” tabs) 1
23 30279000 Transformer 120v-24V 20VA 1
24 02175020 Strain Relief #SR-6P3-4 (ignition cable) 1
25 02175060 Strain Relief #SR-2M-1 (flame sensor wire) 1
26 30514020 Grommet .250ID #739 (air sensing tube) 1
26a 30512020 Split Bushing #2871 (misc. wiring, ignition cable, sensor wire) 2
27 30700040 Grommet, Pipe Sealing 1/2" #63595K34 1
28 30623010 Sight Glass #1295 1
29 42744079 Air Sensing Tube Asm. (straight) 1/4"od 1
30 42744069 Air Sensing Tube Asm. (90 deg bend) 1/4" 1
31 30635050 Cord Connector 1/2” #M4521 (Gray) 1
3la 30635049 Nut 12" #8463 (Black) 1
32 03988100 Plastic Vacuum Air Tube 10" (P2- to static pressure point) 1
33 03988100 Plastic Vacuum Air Tube 10" (P1+ to total pressure point) 1
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34 43563040 Supply Cord Set (SVT-1 18/3 x 72" long) - includes connector & nut 1
35 42709000 | Shield, Terminal Block 1
36 42395010 Gasket, Blower 1
37 03946010 Sealing Strip 1/8" x 3/8" wide (access panels) -not shown- Ft.
38 42752250 Air Inlet Screen 1
38a 30504040 Starting Collar (combustion air inlet) 1
39 30701240 Ignition Cable - Female (2) 1/4" QC x 24"Ig #PSE-GF23 -not shown- 1
40 44145060 Manifold Pipe - 6-1/4"Ig 1
40a 03333140 Pipe Nipple - 4"Ig 1
41a 44010370 Kit, Gas Valve - WR #36J23-203B1 Single Stage (natural gas) 1
41b 44010380 Kit, Gas Valve - WR #36J23-204B1 Single Stage (propane gas) 1
41c 44010390 Kit, Gas Valve - WR #36J58-201B1 Two Stage (natural gas) 1
41d 44010400 Kit, Gas Valve - WR #36J58-202B1 Two Stage (propane gas) 1
43 03259xxx Main Burner Orifice #7/16-27 (see size requirements in Section5.0) 1
44 42741150 Air Restrictor Plate 2-3/4" (earlier models only) 1
45 44151010 Burner Screen Sub-Assembly (200 BTU units only) 1
46 42398030 Monitoring Light - Amber (gas valve operation) - 2 each for Two Stage 1
47 42398150 Monitoring Light - Red (air switch operation) 1
48 30186250 | Air Switch (set point @ .93"WC, RED LABEL) SPS/SPU40, 50 & 60 1
48a 30186260 | Air Switch (set point @ .65"WC, BLUE LABEL) SPS/SPU75 1
48b 30186240 | Air Switch (set point @ .75"WC, PINK LABEL) SPS/SPU 100 1
48c 30186270 | Air Switch (set point @ .34”"WC, GREEN LABEL) SPS/SPU125,150,175 & 200 1
Labels/Manual
49 42848010 |Label, Nameplate - Single Stage 1
49a 42848120 |Label, Nameplate - Two Stage 1
50 42013010 |Label, Logo (SunStar) (Not Shown) 1
51 43344060 | Label, Clearances to Combustibles 1
52 42874020 |Label, Wire Connection Diagram - Single Stage 1
52a 42874030 |Label, Wire Connection Diagram - Two Stage 1
54 42875000 |Label, Warning (installation/configuration/chemical) 1
55 43269010 | Label, 24V Thermostat Connection - Single Stage 1
55a 43269060 | Label, 24V Thermostat Connection - Two Stage 1
56 43269020 | Label, TISS Connection 1
57 43269030 | Label, Eyebolt Suspension Warning 1
58 43269040 | Label, Gas Valve in “OFF” Position 1
59 43269050 | Label, Burner Warning (access panel must remain closed) 2
60 43344110 |Label, Flex Gas Connector 1
61 42785020 | Label, Ladder Wiring Connection - Single Stage 1
61a 42785010 |Label, Ladder Wiring Connection - Two Stage 1
62 42834000 |Label, 120V Caution 1
63 42922030 | Label, Sidewall Venting 1
64 43269070 | Label, Low/High Fire - Two Stage 1
64a 43343320 | Installation & Operation Manual (Not Shown) 1
Tube Integrity Safety Switch (TISS) Components
65 44175000 | Retainer clamp 1
66 30519020 | Spring 1
67 30736000 | Thimble 1
68 44176510 | TISS replacement assembly (does not include retainer clamp or spring) 1
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BODY COMPONENTS

itam Part No. Description

1 02266010 | Reflector Speed Clip

2 43980010 |Wire Hanger

3 42873000 |“U” Bolt Clamp, 4” OD Tube

3a | 02127110 |5/16-18 Hex Nut (2 per “U” Bolt)

43318000 |Tube Support/Hanger Bracket, 13”

43319050 |Reflector, 4'-11%4" long (5 section only; 1 per 5 ft. body section)

43320000 |End Reflector (optional)

43342000 | Corner Reflector Package (optional)

4

5

6 43319100 |Reflector, 9’-11%4" long (10’ section only; 1 per 10 ft. body section)
7

8

9

42921000 |Tube Flange Gasket

10* | 44028170 |10’ Tube Assembly Kit, 4” OD, ATC steel with one 6-hole flange (start tube)

10a**| 44028030 |10’ Tube Assembly Kit, 4” OD, ALC steel with one 12-radial hole flange (start tube)

11 | 44028100 |10’ Tube Assembly Kit, 4” OD, HRS steel without flanges (extension tube & exhaust tube)

11a | 44028060 |10’ Tube Assembly Kit, 4” OD, ALC steel without flanges (extension tube & exhaust tube)

12 | 44028120 |5 Tube Assembly Kit, 4” OD, HRS steel without flanges (extension tube & exhaust tube)

12a | 44028010 |5 Tube Assembly Kit, 4” OD, ALC steel without flanges (extension tube & exhaust tube)

13 | 43208010 |4” 0.D. Elbow Package

14 | 02189020 |#10 x ¥2” Self-Drilling Screw

15 | 30462980 |4” OD Tube Compression Coupling w/bolts

16 | 43208020 |4” OD U-Bend (Required for SPU Only)

17 | 43488000 |U-Bend Reflector (SPU Option) IALC = Heat Treated, Aluminized Steel
18 | 30504500 |Flue Adapter Collar HRS = Hot Rolled Steel
19 | 44152240 |Turbulator (See Section 5.0) for quantities) [ATC = Heat Treated, Alumi-Therm Steel

*  Required on 40ft, 50ft, 60ft and 70ft systems for mounting of burner box.
** Required on 10ft, 20ft and 30ft systems for mounting of burner box.

17

10,10a,11,11

10 FT
BODY COMPONENTS

Note:

1) Screws, Nuts and Washers are standard hardware items and can be purchased at any local hardware store.
2) Please order by PART NUMBER - not by Item Number.

3) Replacement Part Prices are available when ordering.

4) Please refer to complete Model Number when ordering.

ALL ILLUSTRATIONS ARE INTENDED TO GIVE THE GENERAL IMPRESSION OF UNITS ONLY. OTHER COMBINATIONS OF 5 FT.
AND 10 FT. SECTIONS, AND ONES WITH OR WITHOUT THE ELBOW PACKAGE ARE POSSIBLE. PLEASE CONSULT WITH YOUR
SUNSTAR SALES REPRESENTATIVE. WE RESERVE THE RIGHT TO ALTER ANY SPECIFICATION WITHOUT NOTICE.
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26.0) WARNINGS CARD

Copies of this card may be ordered at no charge under part no. 43344980 for installation near the heater.

O

Infrared Gas Heaters

Read the Installation and Operating Instructions thoroughly before installation, operation or
service.

INSTALLER: Write the clearance distance for the highest BTU model in the building in the blank
spaces below using permanent ink. The clearances to combustible materials are based on each
individual heater model number. Locate the heater model number on the nameplate affixed to the
heater. The clearances to combustibles distances can be located adjacent to the nameplate or in the
Installation & Operating (I & O) Instructions.l & O’s can also be located on www.sunstarheaters.com.

Maintain Clearances to Combustibles to
FIRE HAZARD Prevent the Risk of Fire.

Combustible material must be ,
located outside the clearance Clearance to combustibles must be
distance listed from heater. maintained at all times in order to prevent
the ignition of combustible materials. In
locations used for the storage of
combustible materials signs must be
posted to specify the maximum
permissible stacking height to maintain
. . . the required clearances from the heater
Failure to follow these instructions | {5 the combustibles. Signs must either be
can result in death, injury or posted adjacent to the heater’s
property damage. thermostats or in the absence of such
thermostats, in a conspicuous location.

Some objects will catch fire or
explode when placed close to
heater.

Maintain the following clearances:
to the side, above
and below the heater
from combustible materials.

IF YOU SMELL GAS: |FOR YOUR SAFETY |

1 DO NOT try to light any appliance.

1 DO NOT touch any electrical switch; DO NOT use any telephone in your building.

I IMMEDIATELY call your gas supplier from a neighbor's telephone. Follow the gas supplier's
instructions. If you cannot reach your gas supplier, call the fire department.

Installation Code and Annual Inspections:

Installation and Service of SunStar equipment must be performed by a qualified contractor and conform with all
requirements set forth in the SunStar Installation and Operating Instructions and any National and Local codes pertaining
to the installation, service and operation of the equipment. Annual inspection is recommended prior to the heating season
to ensure proper operation of the heating equipment.

SUNSTAR HEATING PRODUCTS, INC. 43344980
Post Office Box 36271 (28236) * 1700 Parker Drive (28208) * Charlotte, North Carolina August 2021 rev B
O Phone (704) 372-3486 * Fax (704) 332-5843 www.sunstarheaters.com * email: info@sunstarheaters.com O

) [=]
Scan warranty QR code on the right to .
reaister vour product.
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