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FOR YOUR SAFETY
If you smell gas:
1. Open windows.
2. Don't touch electrical switches.
3. Extinguish any open flame.

FOR YOUR SAFETY

The use and storage of gasoline or othe
flammable vapors and liquids in open
containers in the vicinity of this appliance is

4. Immediately call your gas supplier. hazardous.
WARNING: Gas-fired appliances are not
designed for use in hazardous atmospheres GENERAL

containing flammable vapors or combustible
dust, in atmospheres containing chlorinated
or halogenated hydrocarbons, or in appli-

cations with airborne silicone substances. Seg

Hazard Levels, Page 2.

WARNING: Improper installation, adjust-
ment, 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.

Installation should be done by a qualified agency in accordance
with the instructions in this manual and in compliance with all
codes and requirements of authorities having jurisdiction. The
instructions in this manual apply to the unit heater models shown
on the right.

Model Fuel Vent Air Delivery
FE Gas-Fired Power| Propeller Fan
Centrifugal Blower (heater
BE Gas-Fired Power|may be attached to
ductwork)
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HAZARD INTENSITY LEVELS
1. DANGER: Failure to comply will result in severe personal injury or death and/or property damage.
2. WARNING: Failure to comply could result in severe personal injury or death and/or property damage.

3. CAUTION: Failure to comply could result in minor personal injury and/or property damage.

1. Installation Codes 2. Warranty

The gas-fired unit heaters covered in this manual are design-certifieRefer to limited warranty information on the warranty card in the
by the American Gas Association and approved by the Canadian Ga®wner's Envelope".

Association for use with either natural or propane gas. The type of gas

for which your heater is equipped and the correct firing rate are show
on the rating plate attached to your unit. Electrical characteristics arg¢
shown on the motor nameplate and on the unit rating plate. WARRANTY: Warranty is void if......

These units must be installed in accordance with local building coded. a. Unit Heaters are used in atmospheres containing flammab
In the absence of local codes, in the United States, the unit must Qe vapors or atmospheres containing chlorinated or halogenate
installed in accordance with the National Fuel Gas Code (latest edit
tion). A Canadian installation must be in accordance with the CAN/
CGA B149.1 and B149.2 Installation Code for Gas Burning Appli-
ances and Equipment. These codes are available from CSA Informa-  the heater.
tion Services, 1-800-463-6727. Local authorities having jurisdiction| c. Unit is installed without proper clearances to combustible maf
should be consulted before installation to verify local codes and instal terials or located in a confined space without proper ventila
lation procedure requirements.

Clearances from the heater and vent to combustible construction d
material in storage must conform with the National Fuel Gas Code
ANSI Z223.1a (latest edition) pertaining to gas-burning devices, and
such material must not attain a temperature ovetF1b69 continued
operation of the heater.

Special Installations (Aircraft Hangars/
Garages)

Installations in aircraft hangars should be in accordance with ANSI/
NFPA No. 409 (latest edition), Standard for Aircraft Hangars; in pub-
lic garages in accordance with ANSI/NFPA No. 88A (latest edition),
Standard for Parking Structures; and for repair garages in accordance
with ANSI/NFPA No. 88B (latest edition), Standard for Repair Ga-
rages. ANSI/NFPA-88 (latest edition) specifies overhead heaters must
be installed at least eight feet above the floor. In Canada, installations
in aircraft hangars should be in accordance with the requirements of
the enforcing authorities, and in public garages in accordance with CAN/
CGA B149 codes.

ANSI/NFPA 409 (latest edition) specifies a clearance of ten feet to the
bottom of the heater from the highest surface of the top of the wing or
engine enclosure of whatever aircraft would be the highest to be housed
in the hangar, and a minimum clearance of eight feet from the floor in
other sections of aircraft hangars, such as the offices, and shops which
communicate with areas used for servicing or storage. The heaters must
be located so as to be protected from damage by aircraft or other ob-
jects such as cranes and movable scaffolding. In addition, the heaters
must be located so as to be accessible for servicing, adjustment, etc.

T

hydrocarbons or airborne silicone substances.
b. Wiring is not in accordance with the diagram furnished with

tion and air for combustion. (See Paragraphs 6 and 7.)
"d. Fan-type unit heater is connected to a duct system.

Thomas&Betts
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3. Dimensions
Fan-Type, Power-Vented Unit Heater

Suspension Points (2) or (4) 3/8-16 Electrical Supply Connection
Female Thread - See Note 1 c
2-1/4 (57) |- } v B H.oD
13/16‘*}' B {13118 E G_F.1 _‘ 314 (19) N\~ - Venter
(21) ! _ . (21) : | ) 0 Outlet
1 0 [ [ ! N ! N |
T | & 1
A [] =4 ):%
J 1-11I16(43)]_
L T
Optio_nal 1/8 “”'H |'7 J L= Gas Connection (not
Front Vertical 4-1/4 (108) gas supply line size)
Louvers D {
Right Side Rear
Dimensions (inches)
Size A B C D E F G H J K L M N
Nat | Pro
25 [29-25/32| 13-9/16 | 27-1/16 | 31-7/16 |5-27/32| 14-7/16 | 14-1/32 |4 | 10-9/32 [16]1/2]|1/2| 9-13/16 3
50 [29-25/32| 13-9/16 | 27-1/16 | 31-7/16 |5-27/32| 14-7/16 | 14-1/32 |4 | 10-9/32 |16]|1/2]|1/2| 9-13/16 3
75 [29-25/32| 15-9/16 | 27-1/16 | 31-7/16 |5-27/32| 14-7/16 | 14-1/32 |4 10-17/32 |16]1/2]|1/2| 10-7/16 3
100 | 29-25/32] 17-9/16 | 30-7/16 | 31-7/16 |5-27/32| 14-7/16 | 14-1/32 (4| 12-29/32 |16]|1/2|1/2| 10-7/16 3
125(29-25/32| 23-5/16 | 30-7/16 | 31-7/16 |5-27/32| 14-7/16 | 14-1/32 (5| 14-7/16 |16|1/2|1/2| 11-9/16 | 2-5/8
165 (39-15/16| 20-5/16 | 35-7/16 |35-15/16| 4-7/8 |19-15/32|15-23/32(5| 14-9/32 [24]1/2]1/2|11-11/16]4-19/32
200 | 39-15/16| 23-5/16 | 36-3/16 | 35-15/16| 4-7/8 |19-15/32|15-23/32|5| 14-13/32 |24(1/2]1/2]111-11/16(4-19/32
250 |39-15/16|28-13/16| 36-3/16 | 35-15/16| 4-7/8 |19-15/32|15-23/32|5| 12-11/32 |24(1/2]1/2]111-11/16(4-19/32
300 |39-15/16|28-13/16|36-11/16| 35-15/16| 4-7/8 |19-15/32|15-23/32|6| 12-11/32 |24(3/4]1/2]111-11/16(3-19/32
400 | 39-15/16| 37-1/16 | 37-5/16 | 35-15/16| 4-7/8 |19-15/32|15-23/32(6 13 2413/411/2|111-11/16] 3-19/32
Dimensions (mm)
Size A B C D E F G H J K L M N
Nat | Pro
25 756 344 687 799 148 367 356 102 261 406| 13|13 249 76
50 756 344 687 799 148 367 356 102 261 406| 13|13 249 76
75 756 395 687 799 148 367 356 102 267 406| 13|13 265 76
100 756 446 773 799 148 367 356 102 328 406| 13|13 265 76
125 756 592 773 799 148 367 356 127 367 406| 13|13 294 67
165| 1014 516 900 913 124 498 399 127 363 610113 | 13 297 117
200 756 592 919 913 124 498 399 127 366 610113 | 13 297 117
250 756 732 919 913 124 498 399 127 314 610113 | 13 297 117
300 756 732 932 913 124 498 399 152 314 610119 | 13 297 91
400 756 941 948 913 124 498 399 152 330 610119 | 13 297 91

Suspension Notes:Use Dimension "G" for two-point suspension and "E" and "F" for four-
point suspension. (Two-point suspension is standard; four-point is op-
tional. Four-point suspension is available either factory or field installed.)
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3. Dimensions (cont'd)
Blower-Type, Power-Vented Unit Heater

(4) Suspension Points
3/8-16 Female Thread

Electrical Supply

G

Connection _
N ‘ R c i B
e __‘y p . . \ Y i
" reen Bf e " iF F%‘)z((%%‘ P don (19) ( i & V(e)ﬁ?er
W ' E T ' — CABINET ' | ail 42_[ Outlet
R . _ i T  Locktion W W
+—. — [#4ue . ——— 1
e = +— P ‘L 8 ‘WD :
e ; oy 1 & Ik
' ' Optional 1 0 V :g s 7i,f ,J
—S— |:|Duct 1/8 (3)‘j' I . 1-11/16}1— J — L = Gas Connection
angeﬂ D ‘L4-1/4 (108) Optional (43) (not supply line size)
FRONT 251 ' Blower
. . RIGHT SIDE Cabinet REAR
- Optional Blower Cabinet -
Dimensions (inches)
Size A B C D E F® G H J K L
Hanger ®06 ®©O Nat Pro
25 129-25/32| 13-9/16 | 43-3/8 | 31-7/16 |5-27/32 14-7/16 | 61-3/8 4 10-9/32 16 1/2 1/2
50 29-25/32| 13-9/16 50 31-7/16 |5-27/32| 14-7/16 61-3/8 4 10-9/32 16 1/2 1/2
75 29-25/32| 15-9/16 50 31-7/16 |5-27/32| 14-7/16 61-3/8 4 10-17/32 16 1/2 1/2
100 |29-25/32| 17-9/16 50 31-7/16 |5-27/32| 14-7/16 | 61-3/8 4 | 12-29/32 16 1/2 1/2
125 |29-25/32| 23-5/16 | 47-1/2 | 31-7/16 |5-27/32| 14-7/16 [65-29/32| 5 14-7/16 16 1/2 1/2
165 |39-15/16| 20-5/16 61 35-15/16| 4-7/8 |[19-15/32| 76-1/8 5 14-9/32 24 1/2 1/2
200 |39-15/16| 23-5/16 | 66-1/2 |35-15/16| 4-7/8 |19-15/32| 76-1/8 5 | 14-13/32 24 1/2 1/2
250 |39-15/16|28-13/16| 66-1/2 |35-15/16| 4-7/8 |19-15/32| 76-1/8 5 | 12-11/32 24 1/2 1/2
300 |39-15/16|28-13/16| 66-1/2 |35-15/16| 4-7/8 |19-15/32| 76-1/8 6 12-11/32 24 3/4 1/2
400 |39-15/16| 37-1/16 | 66-1/2 |35-15/16| 4-7/8 [19-15/32| 76-1/8 6 13 24 3/4 1/2
Size M N P R S T U W ® X Y VA
® ® ® ® @ @ ® ® Hanger
25 3-23/32 | 20-15/16| 17-3/4 5-1/4 10-3/4 8-7/16 14-3/4 6-3/16 31-7/32 9-13/16 3
50 3-23/32 | 20-15/16| 17-3/4 5-1/4 10-3/4 | 8-7/16 14-3/4 6-3/16 31-7/32 9-13/16 3
75 2-23/32 | 20-15/16| 17-3/4 5-1/4 12-3/4 8-7/16 14-3/4 6-3/16 31-7/32 10-7/16 3
100 1-23/32 | 20-15/16| 17-3/4 5-1/4 14-3/4 8-7/16 14-3/4 6-3/16 31-7/32 10-7/16 3
125 | 1-11/32 | 20-15/16| 17-3/4 5-1/4 20-1/2 | 8-7/16 20-1/2 6-3/16 35-3/4 11-9/16 | 2-5/8
165 2-27/32 | 25-15/16| 25-1/4 7-1/4 17-1/2 | 11-7/16 20-1/2 7-15/16 36-11/16 11-11/16|4-19/32
200 1-11/32 | 25-15/16| 25-1/4 7-1/4 20-1/2 | 11-7/16 20-1/2 7-15/16 36-11/16 11-11/16|4-19/32
250 | 5-29/32 | 40-9/16 | 25-1/4 7-1/4 26 11-7/16 26 7-15/16 36-11/16 |[11-11/16|4-19/32
300 5-29/32 | 40-9/16 25-1/4 7-1/4 26 11-7/16 26 7-15/16 36-11/16 11-11/16|3-19/32
400 6-25/32 | 50-9/16 25-1/4 7-1/4 34-1/4 | 11-7/16 34-1/4 7-15/16 36-11/16 11-11/16|3-19/32
Dimensions (mm)
Size A B C D E F® G H J K L
Hanger| ©O® Qo Nat Pro
25 756 344 1102 799 148 367 1559 |[102 261 406 13 13
50 756 344 1270 799 148 367 1559 |102 261 406 13 13
75 756 395 1270 799 148 367 1559 |102 267 406 13 13
100 756 446 1270 799 148 367 1559 |102 328 406 13 13
125 756 592 1207 799 148 367 1674 |127 367 406 13 13
165 1014 516 1549 913 124 495 1934 |127 363 610 13 13
200 1014 592 1689 913 124 495 1934 |127 366 610 13 13
250 1014 732 1689 913 124 495 1934 |127 314 610 13 13
300 1014 732 1689 913 124 495 1934 |152 314 610 19 13
400 1014 914 1689 913 124 495 1934 |152 330 610 19 13
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Size M N P R S T U \W ® X Y Z
® ® 0] ® @ @ 0] ® Hanger
25 94 532 481 133 273 214 375 157 793 249 76
50 94 532 481 133 273 214 375 157 793 249 76
75 69 532 481 133 324 214 375 157 793 265 76
100 44 532 481 133 375 214 375 157 793 265 76
125 34 532 481 133 521 214 521 157 908 294 67
165 72 659 641 184 445 291 521 202 932 297 117
200 34 659 641 184 521 291 521 202 932 297 117
250 150 1030 641 184 660 291 660 202 932 297 117
300 150 1030 641 184 660 291 660 202 932 297 91
400 172 1284 641 184 870 291 870 202 932 297 91
®When equipped with optional blower cabinet. ®Use with 4-point suspension with blower cabinet.
0 @When equipped with optional duct flange. ®Contactor is standard on Models 300 and 400; optional on other
E ®D?mension includes a 3/4" flange on the rear of the blowersizes. _ _ _ _
o) cabinet. @Contactor location with optional three phase motors on Sizeg 50,
z @Use with 4-point suspension without blower cabinet. If 75, 100 and 125.
installing hanger kit Option CK19, suspension points ®Deduct 6-5/8" on Sizes 50, 75, and 100 when equipped with
change; see Paragraph 8. direct drive motor.
4- UnCFatlng and Pfeparatlon OMotor Shipping Plate -- Blower models that are equipped with motors

This unit was test operated and inspected at the factory prior to crat- of 3/4 HP or less have a metal shipping plate attached between the
ing and was in operating condition. If the heater has incurred any motor and the blower housing. Remove and discard the shipping plate.
damage in shipment, file a claim with the transporting agency. Note: On units factory equipped with an optional belt guard, the belt
Check the rating plate for the gas specifications and electrical char- guard must be removed in order to reach the shipping plate.

acteristics of the heater to be sure that they are compatible with ths' U n|t Heater Location

gas and electric supplies at the installation site. Read this bookle
and become familiar with the installation requirements of your par- CAUTION: Avoid installing a unit heater in extremely

ticular heater. If you do not have knowledge of local requirements, .
check with the local gas company or any other local agencies whodra]cty areas. Extreme drafts can shorten the life of the

might have requirements concerning this installation. Before begin- heat exchanger and/or cause safety problems.

ning, make preparations for necessary supplies, tools, and manpowe¥or best results, the heater should be placed with certain rules in mind. In
Check to see if there are any field-installed options that need to bgeneral, a unit should be located from 8 to 12 feet above the floor. Units
assembled to the heater prior to installation. Each of the option packshould always be arranged to blow toward or along exposed wall sur-
ages includes a list of components and step-by-step instructions. F@sces, if possible. Where two or more units are installed in the same room,
a brief description of optional hanger kits, refer to Paragraph 8. For & general scheme of air circulation should be maintained for best results.
brief explanation of other frequently specified field-installed options, g,spended heaters are most effective when located as close to the work-
see Paragraphs 25-31. After becoming familiar with the instructions;p, ;3ne as possible, and this fact should be kept in mind when determin-
assemble and install the options that are required for your heater. s the mounting heights to be used. However, care should be exercised
If the heater was ordered with a vent cap shipped with the heatef, 3\id directing the discharged air directly on the room occupants.
(Option BT2), packaging depends on the size of the heater. Sizes 21§ rtitions, columns, counters, or other obstructions should be taken into

and 50 have the "?”t cap mounted on a sh|p_p|ng tbe that IS attach% nsideration when locating the unit heater so that a minimum quantity
to the venter housing. Remove the vent cap; remove and discard ti}) airflow will be deflected by such obstacles

shipping tube. Sizes 100, 165, 200, 250, 300 and 400 have the ve hen units are located in the center of the space to be heated, the air

cap attached directly to the venter housing. Size 125 is shipped wit . .
thepvent cap mountﬁd on the crate near ?he gas valve Rgfnove tI§gould be discharged toward the exposed walls. In large areas, units should

vent cap for field installation at the vent terminal. be located to discharge air along exposed walls with extra units provided

Unless the crate bottom has been removed for option installaltionto discharge air in toward the center of the area.

leave it attached until after the heater has been suspended. If th%t those points where infiltration of cold air is excessive, such as at en-

crate bottom has been removed. the bottom of the heater must BEANCE doors and shipping doors, it is desirable to locate the unit so that it
supported with plywood or appr,opriately placed boards. Without Will discharge directly toward the source of cold air from a distance of 15

adequate support, the bottom access panel could be damaged.  t© 20 feet. . .
To protect the unit during shipping, theower model has special Units should not be installed closer than 18 inches from any wall.
supports that must be removed before installation. Follow these in-CAUTION: Do not locate the heater where it may be

structions to remove: . -
exposed to water spray, rain or dripping water.
OBlower Support Legs -- Remove the two blower support legs and P pray pping

screws. 6. Clearances & Combustion Air

OMotor Shipping Block - Remove the wooden block located under . . .
the motor bracket. Find the two rubber pads shipped in the in-Units must be installed so that the following clearances are provided for

struction envelope. Place these pads on the ends of the mot&PMbustion air space, service and inspection, and for proper spacing from
bracket bolts. combustible construction.
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6_ C|earances and Combustion 1. Air from inside the building -- openings 1 square inch free area per

. . 1000 BTUH. Never less than 100 square inches free area for each open-
A|r (Cont d) ing. See (1) in Figure 1.
Model Required Clearances (inches and mm) 2. Air from outside through duct -- openings 1 square inch free area
Size Top Flue Sides Bottom Rear per 2000 BTUH. See (2) in Figure 1.
Collector 3. Air direct from outside -- openings 1 square inch free area per 4000
25-400| 6"(152) 6"(152)| 18"(457] 12"(305)* 24" (610)f* BTUH. See (3)in Figure 1.

*\When supolied with optional downturn nozzle. bottom clearance isNOTE: For further details on supplying combustion air to a confined
pp P ' space, see the National Fuel Gas Code ANSI Z223.1a (latest edition ).

42"(1067mm). For service purposes, on standard units, bottom clear-

ance exceeding minimum (12" or 305mm) is not required but mayg SUSpending the Heater

be desirable, Before suspending the heater, check the supporting structure to be used

** For servicing purposes only, rearust remain full open. ) ) . . . .
) i . ] . to verify that it has sufficient load-carrying capacity to support the weight
All fuel-burning equipment must be supplied with the air that enters

into the combustion process and is then vented to the outdoors. Sun’.’Ezf the unit. Net Weight (Ibs and kg)

cient air must enter the equipment location to replace that exhaust ‘Ti/lodel Size

through the heater vent system. In the past, the infiltration of outsido_l_ype 551 501 79 100 125 185 200 2E0 300 200
air assumed in heat loss calculations (one air change per hour) Wi 5o 76l 83l 93 101 13: T 17 2ho b de1
assumed to be sufficient. However, current construction methods utit an > = - A
lizing more insulation, vapor barriers, tighter fitting and gasketed door kg | 34| 38| 421 46] 60| 79 79 9p 193 1p7
and windows or weather-stripping, and mechanical exhaust fans ma;ﬁIOWer lbs | 97] 104 118 13 189 206 240 278 31 395
now require the introduction of outside air through wall openings or kg| 44| 47] 54 59| 82| 99 10p 136 137 19
ducts. NOTE: If the installation includes an optional stepdown transformer

The requirements for combustion and ventilation air depend uporkit (Option CF or CG), the stepdown transformer bracket is part of the

whether the unit is located in a confined or unconfined space. An "unheater suspension and must be installed prior to hanging the heater.

confined space” is defined as a space whose volume is not less than Egllow the instructions on the installation sheet included with the op-

cubic feet per 1000 BTUH of the installed appliatdeder all condi- tion kit.

tions, enough air must be provided to ensure there will not be a nega@ fan-type unit heater is equipped with standard two-point suspen-

tive pressure condition within the equipment room or space. For spesion. A 3/8-16 threaded hanger bracket assembly is located on each

cific requirements for confined space installation, see Paragraph 7. side of the heater. If a fan-type unit has been ordered with optional,
- factory-installed, four-point suspension (Option BJ6), it will have two

WARNING: These power-vented unitheaters are  ihreaded hanger brackets on each side.

designed to take combustion air from the space A blower-type heateris equipped with standard four-point suspen-

in which the unit is installed and are not designed  sion. Two 3/8-16 threaded hanger bracket assemblies are located on

for connection to outside combustion air intake each side of the unit. Each hanger bracket assembly is designed for
. . . . threaded rod attachment.

ducts. Connecting outside air ducts voids the

d ¥ h d . For both "standard" and "optional" suspension point dimensions, see
warranty and could cause hazardous operation. Dimension Tables in Paragraph 3. (Note: If installing Option CK19

See Hazard Levels, Page 2. hanger kit, suspension points change; see Figure 4B.)

. . . WARNING: Suspend the heater only from the
7. Combustion Air Requ.lrements threaded hanger brackets. Do not suspend from
for a Heater Located in a

the heater side panel.

Conflned Space When the heater is lifted for suspension, the bottom must be protected.
Do notinstall a unit in a confined space without providing wall open- If the wooden crate bottom has been removed, the bottom of the heater
ings leading to and from the space. Provide openings near the floowill have to be supported with plywood or other appropriately placed
and ceiling for ventilation and air for combustion as shown in Figurematerial. If the bottom is not supported, the bottom access panel could
1, depending on the combustion air source as noted in Items 1, 2, ariie damaged. Also, when lifting a blower unit, support the blower and

3 below the illustration. motor to prevent the unit from tipping.
Figure 1 - All blower models have legs that support the blower assembly during
Confined Space: A [ shipping. After
space whose volume is- ® é? m= @ = the unit is sus- 7

R ended, thesq Add nut to lock to inner panel.
less than 50 cubic feet Confined Space IF::egs should be NOTE: Do not lock to outer
_per 1000 BTuH of the d panel. This may prevent the
installed appllance ) m= g = removed. outer side panel frombeing
input rating . e _ Be sure that thd removeable for future service.

threaded hange

rods are locked
Add total BTUH of all appliances in the confined space and divide byto the heater as

figures below for square inch free area size of each (top and bottomghown in Figure
opening. 2.

Figure 2 -
Suspension
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WARNING: Unit must be level for proper 4) _Four-_Point Swivel _Connectors - Option CK_10 (See Figure_ 4A) _

. . . This option package is used on a heater that is already equipped with four-
operation. Do not place or add additional weight point suspension to adapt it for suspension from four 1", threaded, station-
to the suspended heater. See Hazard Levels, page ary pipes. The kit includes four swivel hanger connector assemblies and
2. four lock washers.

5) Special Four-Point Suspension with Nearly Equal Loading (applies

If an optional downturn air nozzle is used, the unit must be sus-

pended from four points to ensure level suspension. Two hange h_to blower modelst_only) ;jOptlondCfK19 ial licati h
brackets are included in the downturn option package and must. IS Suspension option IS designed for Special applications When a suspen-

be field-installed on fan-type units with standard two-point sus- sion system is needed that has nearly equal loading at all four suspension
pension. For additional information, refer to Paragraph 26 andpoints. Use this option in installations with spring isolation designed for
the instrluctions that are furnished V\;ith the option package seismic protection or when threaded rod hangers are longer than twelve

Whenblower-type units are equipped with aptional blower/ iSnches. . ints ch ith the additi th kit Option CK19:
filter cabinet, there are two suspension points on the blower cabi-F%iﬁgnféon points change wi € addition ot hanger kit Option , See

net hanger bar. Suspend a unit equipped with a blower/filter cabi-
net from four points, using the two heater hanger bracket assenf-Figure 4B - Suspension Dimensions (inches and mm) for
blies closest to the front of the heater and the two suspensiohModel BE Heater with Hanger Kit Option CK19

points on the blower/filter cabinet.

. . . . Size A B
If one of the optlpngl, field-installed .hanger kits has been order.eL 25.50] 1.7/8 (302)] 9.8 (232) A
for your heater, it will have been shipped separately. Each optior rvad 1 B | Lt
pac agt:el |r}0L: esi.a ist of components and complete, step-by-stefy 15.7/8 (403] 13-1/8 (333) A = Standard Suspension
assemply instructions. _ 125 | 21-5/8 (549] 18-7/8 (479) Points/Hanger Bars
Optional, Field-Installed Hanger Kits: 165 | 18-5/8 (473] 15-7/8 (403) B= Suspension points with
1) Four-Point Suspension (fan models only) - Option CK7 200 21-5/8 (549] 18-7/8 (479) Otion K18
This option kit is designed to convert a fan-type heater from stan{250 27-1/8 (689] 24-3/8 (618) |° Front View of Model BE with
dard two-point suspension to four-point suspension. The kit con{300 | 27-1/8 (689] 24-3/8 (618) Option cK19
tains two additional hanger brackets. 400 35-3/8 (897] 32-5/8 (829) L ]
2) Two-Point Swivel Connectors (fan models only) - Option N
CKS8 (See Figure 3.) — 17-38 ! 18-3/4 - '
- . o (441) (476)
The purpose of this option kit is to adapt the standard hange
bracket so that the heater can be suspended from 1", threade(d,
stationary pipe. The swivel connector screws "into" the threaded l
hanger bracket on the heater and "onto" the 1" threaded pipe used L 0 i
for hanging the heater. The kit includes two swivel hanger con-| ‘ ‘
nector assemblies and two lock washers. " ;‘;;{f,’l——”dé’é?z S
- Side View of Model BE with Option CK19

Figure 3 - Two- e ArF]

Point Suspension [ _ ‘ oW

with Swivel £

Connections
(fan models

only)

’ My - 9. Venting
q - These power-vented unit heaters are designed to operate safely and effi-

ciently with either a horizontal or vertical vent. (Horizontal vent run is rec-
ommended for maximum fuel savings.)

3) Four-Point with Swivel Connectors (fan-models only) - e - - -
Option CK9 (See Figure 4A) WARNING: Units installed in multiples require

This option package is designed to convert a fan-type heater fromindividual vent pipe runs and vent caps. Manifolding
standard two-point suspension to four-point suspension with of yvyent runs is not permitted due to possible

swivel connectors. By installing this kit the standard fan-type heater . . . .
can be hung from four 1", threaded, stationary pipes. The kit in- recirculation of combustion prOdUCtS into the

cludes two hanger bracket assemblies, four swivel hanger con-Puilding and possible back pressure effects on the

nector assemblies and four lock washers. combustion air proving switch.
Figure 4A - Four-Point Suspension with Swivel Specific Venting Requirements  (read all before
Connections (Applies to both fan . .
tall
and blower models) T installing)

Venter Outlet Size:

Model Size  Outlet Diameter
Aw 25-100 4" (102 mm)
125-250 5" (127 mm)
300-400 6" (152 mm)

ﬂ“" 1. Venter (Flue) Outlet
£l
="-f |
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9. Venting (cont'd)

Table 2: Optional Maximum Permissible Vent Lengths
(Requires an increase in vent pipe diameter.)

Venter QUtlet Af[taChmem R_equwements. . Vent Pipe Maximum Equivalent Straight
¢ |If the pipe used in the vent run is larger than the dlameterpf thg Model | Diameter | Vent Length* Length** - ft (m)
venter outlet (See Vent Length Table 2), make the transition ai "
the venter outlet. - " (mm) - ft (m) 90° Elbows | 45 Elbows
* A minimum of 12" of straight pipe is required at the venter 100 5 (127) 601t (18.3 m) 8'I(2'4 m) 4'0'| (1.2 m)
outlet (or transition fitting) before installing an elbow in the | 165 | 6" (152) 60 ft (18.3 m) 10(30m) 50 (1.5m)
vent system. An elbow should never be attached directly to thg_200 | 6" (152) 60 ft (18.3 m) 12°(37m} 6.0(1.8m)
venter. An elbow attached to the straight pipe can be in amyl_250 | 6" (152) 70 ft (21.3 m) 8(24m) 40 (12nm)
position at or above horizontal. See Figure 5. 300 | 7"(178) 70 ft (21.3 m) 13(40) | 65(20ny
400 [ 7" (178) 90 ft (27.4 m) 14' (4.3) 7.0' (2.1
Figure 5 - Alternate Vent *Note 1: If the system contains all vertical pipe or a combination of horizontal
Directions (vent in any and vertical vent pipe, the Maximum Permissible Vent Length shown in Tables 1
position above horizontal; and 2 may be increased one foot for each foot vertical rise up to a maximum
minimum of 12" of straight increase of 10 feet for model sizes 25 thru 100 and up to 20 feet for model sizes
pipe 125 thru 400.
required ** Reduce the maximum vent length by the amount indicateeaftinelbow.
before 4. Vent System Joints
an Vent system joints depend on the installation and the type of pipe being
elbow) used.
« If using single wall, 26-gauge or heavier galvanized pipe, secure slip-
fit connections using sheet metal screws or rivets. Seal pipe joints ei-
P ther with tape suitable for 530 (such as Option FA1, P/N 98266) or
high-temperature silicone sealant.
b « If using Category lll vent pipe, follow pipe manufacturer's instructions
for joining pipe sections. When attaching Category Il pipe to the ven-
2 Vent Pipe ter outlet or the vgnt cap, make secure, seale_d joint§ following a proce-
- vent Fipe dure that best suits the style of Category Il pipe being used.

If installed with a horizontal vent run, use either vent pipe approved,
for a Category Ill heater or appropriately sealed 26-gauge galva-
nized steel or equivalent single-wall pipe.

If at least half of the equivalent length of the vent system is verti-
cal, vent pipe approved for a Category | heater may be used. Single-

W,a” pipe or double-wall (Type B) vent pipe are suitable for use Instructions for attaching double-wall (Type B) vent pipe to the venter out-
with a Category | heater. _ _ _ let, a single-wall pipe run, or to the vent cap (use these instructions for di-
Use only one of the flue pipe diameters listed in the Vent Length|ther full length double-wall or terminal only):
Tables for the furnace size being installed. Hardware and Sealant Required: 3/4" long sheetmetal screws; and a tube pf RTV

2A. Vent Pipe Diameter Reduction 1) Look for the "flow" arrow on the vent pipe; attach according to the afrow.
’ ] ) _|Slide the pipe so that the venter outlet, the single-wall pipe, or the vent fap is
If at least half of the equivalent length of the vent system is verti-[inside the double-wall pipe.

If using double-wall (Type B) vent pipe (allowed only if 1/2 of the
equivalent vent length is vertical), follow pipe manufacturer's instruc-
tions for joining pipe sections. For joining double-wall pipe to the ven-
ter outlet collar, single-wall pipe, and/or the vent cap, follow the in-
structions below.

the

cal, the vent pipe diameter may be reduced one inch from the star
dard diameter listed in Vent Length Tablédhly single-wall pipe
is suitable for use when reducing the pipe diameter. A taper-typd

2) Drill a hole through the pipe into the outlet collar, the single-wall pipe, o
vent cap. (Hole should be slightly smaller than the sheet metal screw being
Using a 3/4" long sheet metal screw, attach the pipe. Do not overtighten. R

used.)
epeat,

reducer must be used. The maximum allowable vent length remain:‘dri“ing and inserting two additional screws evenly spaced°(apart) aroung
he pipe.

the same. If required, double wall pipe may be used at the termm{ ) Use RTV to seal any gaps. If there is an annular opening, run a large head of

end as ,Shown in Figure 6. (Use the equivalent length ,for e',bows 88TV in the opening. The bead of RTV must be large enough to seal the ogening,
shown in Vent Length Table 1 for the standard vent pipe diameter but it is not necessary to fill the full volume of the annular area.

All elbows used in the vent system must be considered.)
5. Vent System Support

3. Vent Length T ables , : . .
Support lateral runs every six feet, using a non-combustible material such

Table 1: Maximum Permissible Vent Lengths as strap steel or chain. Do not rely on the heater for support of either hori-
Vent Pipe|] Maximum Equivalent Straight zontal or vertical vent pipe
Model| Diameter| Vent Length* Length** - ft (m) 6. Condensation
- (mm) - ft (m) 90° Elbows | 45Elbows Single wall vent pipe exposed to cold air or run through unheated areas
25 | 4"(102) 30 ft (9.1 m) 35(@m)f 18(5n)  mustbeinsulated. Where extreme conditions are anticipated, install a means
50 | 4"(102) | 40ft(12.2m) 5 (1.5m)| 25(8n)  of condensate disposal.
75 | 4'(102) | 50ft(15.2m)| 7 (1m)| 35 (1.1) : .
100 | 4"(102) | 50t (15.2m 77 21m)| 35 @1 Zh Vent Terminal (Ptl)pe an_d v an fam. " hat is th
25 | 5°(127) 507 (152 m 5 (1.5 m) 5 (8m e vent systtehm mu?t e terminated with a suitable vent cap that is the
165 | 5'(127) | 50ft(162m) O (2.7m)| 45 (Lafg) Samesizeasineventrun . .
m ; ; Heaterdnstalled in Canada must be equippedvith the vent cap sup-
200 | 5'(127) | 50ft(15.2m 8 (24m)| 4.0 (121 : . 3 :
- : : plied as optional equipment by the heater manufacturer (Option CC1 or
250 | 5"(127) | 50ft(15.2m 10°(3.0m) 5 (1.5n) ; : ; 3 s
T g ; Option BT2). Heaterinstalled in the United Statesmust be equipped
300 | 6"(152) | 50ft(15.2m 11'"(34m] 55 (1.7 in) _ ,
m - - with the heater manufacturer's vent cap, a Type L Brefder-hauste?
400 | 6"(152) | 50ft(15.2m 15' (46 m) 7.5 (2.3 1) : ; ;
vent cap, or equivalent. Use of a vent cap supplied by the pipe manufac-
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turer is not permitted; the vent cap must be the type approved for useither single-wall or double-wall (Type B) vent pipe. If double-wall
with this heater. A different style vent cap could cause nuisance probpipe is used in the vent terminal with a single-wall vent run, follow the
lems or unsafe conditions. instructions in No. 4, Vent System Joints, to attach the vent cap and to
See the illustrations in Figures 6 and 7 for requirements of both verticonnect the double-wall pipe to the single-wall vent pipe run.

cal and horizontal vent termination. The vent terminal section may be

Figure 6 - Vertical Vent Terminals

SINGLE WALL VENT RUN SINGLE WALL VENT

RUN AND
AND SINGLE-WALL =l =
TERMINAL END ——t— DOUBLE-WALL
| TERMINAL END
g 2
Z 3 6'-0” MINIMUM
9 6'-0" MINIMUM 2
= VERTICAL FLUE EXTEN- 3 VERTICAL FLUE EXTEN-
a l SION TO BE & INCHES p ROOF FL. PIGHER THAN SNOW
] HIGHER THAN SNOW g ASHING DEPTH BUT NO LESS
Z ROOF FLASHING DEPTH BUT NO LESS > ROOF - PITCHED THAN 2 FEET ABOVE
Z | ROOF - PITCHED THAN 2 FEET ABOVE Z! FROM 0" TO 45° AN
o FROM 0" TO 45° ROOF.VERTICAL PIPEEX- 2 \
2 ;‘Ejrf{%g MUST BE IN- 3 7 . 7
: 5 220\ |7
(2 W/ : 1
E : - ‘:.“ 6" minimum Clearance thimble
3 Iérproved z required when flue
a L Th?ﬁ:;;::e ¢ l | I pipe extends through
Pt - -
Approved clearance thimble for ; ; combustible materials.
inale-wall vent pibe i ired Follow the instructions on page 8 Fqjiow the requirements
5':9 e;l‘"a ven pltpeéls rtiqu"eh to join single and double wall of the double-wall pipe
when Tlue pipe extends throug pipe and to seal the connection. manufacturer.
combustible materials.
Figure 7 - Horizontal Vent Terminals
SINGLE WALL VENT RUN AND SINGLE WALL VENT RUN AND

SINGLE-WALL TERMINAL END

ROOF OR BUILDING OVERHANG

7// 18" m:‘n':" //// min1i§n"um
e /  minimum

ey T :
e — e — |

DOUBLE-WALL TERMINAL END
ROOF OR BUILDING OVERHANG

6"

3'-0” MINIMUM
3'-0" MINIMUM

R ADJOINING BUILDING

‘-0 MINIMUM

|

PARAPET | OR ADJOINING BUILDING

PARAPET ‘ [s]

lem, relocate the vent or install a vertical ve

S | ‘
Approved WALL \
7 cf::;rance \ NOTE POSITION OF 7/ // NOTE POSITION OF
/77774 Thimble _ VENT CAP OPENINGS Clearance thimble required VENT CAP OPENINGS.
Pitch flue pipe down toward when flue pipe extends Pitch flue pipe down
. outlet 1/4™ per foot for through combustible toward outlet 1/4” pe
Approved clearance thimble condensate drainage. (NOTE: materials. Follow foot for condensate
for single-wall vent pipe is Applies to entire horizontal requirements of double-wall drainage. (NOTE: Ap|
required when flue pipe vent run.) pipe manufacturer. to entire horizontal v
extends through combustible F_oIIow the instructions on page 8 to join run.}
materials. single ar_ld double wall pipe and to seal the
connection.
Horlzonta_l Vent Terminal .Cle_arances: Structure Minimum Clearances for Vent Termination
The location of the termlna_ltlon of the ho '.', Location (all directions unless specified)
zonf[al vent system must be in accordance.\&grced air inlet within 10 ft (3.1m) 3 ft (0.9m) above
N‘?‘“.O”a' Fuel Gas Code .2223'1' Req'w ‘Combustion air inlet of another appliance 6 ft (1.8m)
minimum clearances. are listed on th? 95 00r, window, or gravity air inlet 4 ft (1.2m) horizontally
F_’roducts of combgstlo_n can cause d|scplc "Pany building opening) Zft (1.2m) below
t!on of some building fl_nlshes anq deteriofa- 37t (0.9m) above
tl_o_n of masonry matgrlals. Applying a cle lectric meter, gas meter * and relief equipnpent 4 ft (1.2m) horizontally
e et e eguiir 0w
materials. If discolorat)i/on is aﬂ esthetic pra gioining building or parapet 6 ft (1.8m)
' %ade (ground level) 7 ft (2.1m) above

0 not terminate the vent directly above a gas meter or service regulator.
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10 GaS Plplng and PFESSUI’GS A manual shut off valve with an 15"

for est gage conmection mustbe TGRS
WAR N I NG installed immediately upstream of SUPPLY
Th | n . d f . the gas supply connection to the t 8
is appliance is equipped for a maximum gas appliance. GAS
supply pressure of 1/2 pound, 8 ounces, or 14 GROUND cock

than 1/2 pound requires installation of an

-
! ]
N ]
_ . JOINT vl
inches water column. Supply pressure higher U"'°"; _4 13 FROM GAS
— 1 ' UPPLY

additional service regulator external to the unit. = sl Li=-—=

PRESSURE TESTING SUPPLY PIPING - TO NOTE:
Test Pressures Above 1/2 PBisconnect the heater and manual CONTROLS Connections
valve from the gas supply line which is to be tested. Cap or shown are
plug the supply line. . 6" TRAP —4 by instal-
Test Pressures Below 1/2 PBekfore testing, close the manual Figure 8 - Supply ter

valve on the heater. Piping Connection

All piping must be in accordance with requirements outlined in the
National Fuel Gas Code ANSI/Z223.1a (latest edition), published by .
the American Gas Association or CAN/CGA-B149.1 and B149.2, pub- WARNING: All components of a gas SUpply
lished by the Canadian Gas Association (See Paragraph 1). Gas supp§YSteém must be leak tested prior to placing

piping installation should conform with good practice and with local equipment in service. NEVER TEST FOR
codes. LEAKS WITH AN OPEN FLAME. Failure to

Unit heaters for natural gas are orificed for operation with gas having a ; s
heating value of 1000 (+ or - 50) BTUH per cubic ft. If the gas at the Comply could resultin personal Injury, property

installation does not meet this specification, consult the factory for d@mage or death.
proper orificing. Manifold or Orifice Pressure Settings

Pipe joint compounds (pipe dope) shall be resistant to the action of - \1ea5yring manifold gas pressure cannot be done until the heater is in
liquefied petroleum gas or any other chemical constituents of the  gneration. It is included in the steps of the "Check-Test-Start” proce-

gas being supplied. dure in Paragraph 24. The following warnings and instructions apply.
Install a ground joint union and manual shut-off valve upstream of the -
unit control system, as shown in Figure 8. The 1/8" plugged tapping inWARNlNG: Manifold gas pressure must never
the shut-off valve provides connection for supply line pressure testexceed 3.5" w.c. for natural gas and 10" w.c. for
gauge. The National Fuel Gas Code requires the installation of a trappropane gas.

with a minimum 3" drip leg. Local codes may require a minimum drip - - - .
leg longer than 3" (typically 6"). For Natural Gas: Manifold gas pressure is regulated by the combina-

. . . . . . . tion valve to 3.5" w.c. Inlet pressure to the valve must be a minimum of
Gas connection sizes are included in the Dimensional Tables in Parq%- P

- . . " w.c. or as noted on the rating plate and a maximum of 14" w.c.
graph 3. After all connections are made, disconnect the pilot supply a gp

the control valve and bleed the system of air. Reconnect the pilot lin€©OF Propane GasManifold gas pressure is regulated by the combina-
and leak-test all connections by brushing on a soap solution. tion valve to 10" w.c. Inlet pressure to the valve must be a minimum of

11" w.c. and a maximum of 14" w.c.

Sizing a Gas Supply Line

Capacity of Piping
Cubic Feet per Hour based on 0.3" w.c. Pressure Drop
Sp ecific Gravity for Natural Gas -- 0.6 (Natural Gas -- 1000 BTU/Cubic Ft)
Specific Gravity for Propane Gas -- 1.6 (Propane Gas -- 2550 BTU/Cubic Ft)
Length Diameter of Pipe

of 1/2" 3/4" 1" 1-1/4" 1-1/2" 2"

Pipe | Natura|l Propanf Naturhl Propahe Natulral Prophne Nafural Propane Natural Prgpane I\I_atural Pfopane
20' 92 56 190 116 350 214 730 445 110 671 210[0 128
30" 73 45 152 93 285 174 590 360 890 543 165p 100y
40' 63 38 130 79 245 149 500 305 760 464 145p 885
50' 56 34 115 70 215 131 440 268 670 409 127p 775
60" 50 31 105 64 195 119 400 244 610 372 110p 674
70' 46 28 96 59 180 110 370 226 560 342 105p 641}
80" 43 26 90 55 170 104 350 214 530 323 99d 604
90’ 40 24 84 51 160 98 320 195 490 299 930 567
100" 38 23 79 48 150 92 305 186 460 281 87 531
125" 34 21 72 44 130 79 275 168 410 250 78( 476
150" 31 19 64 39 120 73 250 153 380 232 71d 433
175" 28 17 59 36 110 67 225 137 350 214 650 397
200" 26 16 55 34 100 61 210 128 320 195 610 372

Note: When sizing supply lines, consider possibilities of future expansion and increased requirements.
Refer to National Fuel Gas Code for additional information on line sizing.
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Before attempting to measure or adjust manifold gas pressure,
the inlet (supply) pressure must be within the specified range for

spring type gauge.

spring type gauge due to the difficulty of maintaining calibration of a

the gas being used both when the heater is in operation and o) Open the valve and operate the heater. Measure the gas pressure to the
standby. Incorrect inlet pressure could cause excessive manifold manifold. Normally adjustments should not be necessary to the factory

gas pressure immediately or at some future time.
Instructions to Check Manifold Pressure:

preset regulator.

If adjustment is necessary, set pressure to correct settings by turning the regu-
1) With the manual valve (on the combination valve) positioned lator screw IN (clockwise) to increase pressure. Turn regulator screw OUT
to prevent flow to the main burners, connect a manometer tolcounterclockwise) to decrease pressure.
the 1/8" pipe outlet pressure tap in the valve. NOTE: A ma- Consult the valve manufacturer's literature provided with the heater for more

nometer (fluid-filled gauge) is recommended rather than adetailed information.

11. Electrical Supply and Connections

All electrical wiring and connections, including electrical ground- - - -

ing MUST be made in accordance with the National Electric WARNI_NGS' Ona heater W'_th Figure 98B
Code ANSI/NFPA No. 70 (latest edition) or, in Canada, the Ca- & UNit disconnect switch (Option | equipped
nadian Electrical Code, Part I-C.S.A. Standard C22.1. In addi- Al-1), if the power is turned off | with unit-
tion, the installer should be aware of any local ordinances or gas gt the switch, the supply lead in gjounted .
company requirements that might apply. ; ; ; Isconnec
Check the rating plate on the heater for the supply voltage and Lhoexe|(e|§itn8?é Sg%p)ly Jg%c;lzg switch, on/
current requirements. A separate line voltage supply with fused g off toggle

disconnect switch should be run directly from the main electri- energized- If Ser\_/ice .iS to be
cal panel to the heater. All external wiring must be within ap- done in the supplyjunctlon box,

switch is
near access

proved conduit and have a minimum temperature rise®.60  turn off the power at the remote pi’in?l_tol
Conduit from the disconnect switch must be run so as not to disconnect switch. guec rnca

i i i pply
interfere with the service panels of the heater. if n ih | - nction
The electrical supply connects at the top back of the heater in the youlurno € power supply, Jbox

left corner (left when facing the back of the heater). A threaded_turn off the gas. o

hole is provided for a standard 1/2" electrical fitting. The operating sequence of the heater can Iy Ircuit

The wiring access panel is easily removed for field connections.found on the heater wiring diagram and is pubt reaker
Consult the wiring diagram supplied with your heater. Replace lished in Paragraph 24, Check Installation angiPutton for
the panel after the wiring connections are made. Start-Up.Typical wiring diagrams are on the | OPtion Al-1
If the heater has field-installed options that require electrical con-next four pages,showing standard single- unit-
nections, consult the instruction sheet and wiring diagram sup-stage heating with spark pilot with and with- mounted
plied in the option package. out lockout. (sj\lfsi(;gﬁned

A fan-type heater may be equipped with a built-in fused discon- CAUTION: If any of the original wire as
nect switch (Option Al-1). If the heater is equipped with a built- supplied with the appliance must be replaced, it must be replaced with
in disconnect switch, a two-position toggle (on/off) switch is wiring material having a temperature rating of at least 105C, except for

located near the electrical supply access panel (See Figures 9fimit control and sensor lead wires which must be 13C. See Hazard
and 9B). This switch may be used to disconnect the power when evels, page 2.

servicing the heater other than in the supply junction box.
Specific wiring diagrams that include standard and factory-in- 12 -cl;hermos_tat and ThermOStat
onnections

stalled options are included with the heater. Check the wiring
diagram to identify optional equipment. A thermostat is not standard equipment but is an installation requirement.
Use either an optional thermostat available with the heater or a field-supplied

heaters with optional
built-in disconnect
switch, have an on/off
switch located near

Remove
Access

Field Wiring _— thermostat. Install according to the thermostat manufacturer's instructions.
from Dlsconnept ¥ - Make sure that the heat anticipator setting on the thermostat is in accordance
in Conduit E with the amperage value noted on the Fiqure 10 -
/!.' wiring diagram of your heater. TWgO Screw
Threaded R Terminal Strip Connections - The | torminal
Hole for standard heater is equipped with a twor ~ 0o
Standard 1/2" screw terminal connector strip (See Fig o for
Fitting ure 10) for easy connection to the lo 24_50“
Note: Fan-type voltage controls (24V). When factory- Wiring
: installed options require two-stage

thermostat control, the heater ig Figure 11 -
equipped with a SP-ST relay and 4 o, Screw

four-screw terminal connector strip

Terminal

or thermostat option.
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the electrical supply Panel to (See Figure 11). Connector
access panel. m_ake If your heater requires field instal- Strip for 24-
connections lation of the four-screw terminal Volt Wiring
Figure 9A - Electrical strip and the relay, follow the in-
c : structions packaged with the rela -
onnections (Paragraph 12 continued on page 16.)




TYPICAL WIRING DIAGRAMS -- Pages 12 - 15

Field Control Wiring Length and Gauge CAUTION: If any of the original wire as supplied with
Total Wire Distance from  MinimumRecommendefl  the appliance must be replaced, it must be replaced with
Length Unit to Control Wire Gauge

wiring material having a temperature rating of at least

150°'(35.7 m) 75 (22.9 m) #18 gauge 105C, except for limit control and sensor lead wires
250'(762m) 125 (38.1m) #16 gauge which must be 156C. See Hazard Levels, page 2.
350" (106.7 m) 175' (53.3 m) #14 gauge

OPERATING SEQUENCE

SET THERMOSTAT AT LOWEST SETTING.

TURN ON MAIN_AND PLOT MANUAL GAS VALVES.

TURN ON POWER TO UNIT.

SET THERMOSTAT AT DESIRED SETTING.

THERMOSTAT CALLS FOR HEAT ENERGIZING THE VENTER MOTOR.

VENTER PRESSURE SWITCH CLOSES FIRING UNIT AT FULL RATE AFTER PILOT
PROVING SEQUENGE,

FAN %OTI\(I)TRROE SENSES HEAT EXCHANGER TEMPERATURE, ENERGIZING THE

AN M

IF THE FLAME IS EXTINGUISHED DURING MAIN BURNER OPERATION THE SAFETY SWITCH
CLOSES THE MAIN VALVE AND RECYCLES THE SPARK GAP. ON UNITS EQUIPPED

WITH THE G770NGC—4 LOCKOUT CONTROL, IF PILOT IS NOT ESTABLISHED WITHIN 120
SECONDS (APPROX.) UNIT LOCKS OUT AND THE UNIT MUST BE RESET BY
INTERRUPTING POWER TO CONTROL CIRCUIT (SEE LIGHTING INSTRUCTIONS).

Fan-Type, Power-Vented Model
with Intermittent Spark Pilot,
Single-Stage Heating,

Natural or Propane

.DO ~ o
s

NOTES
. THE FOLLOWING CONTROLS ARE FIELD INSTALLED OPTIONS:

. THE FOLLOWING CONTROLS ARE FACTORY INSTALLED OPTIONS:
S/W SWITCH

. DOTTED WIRING INSTALLED BY OTHERS.
. CAUTION:__IF ANY OF THE ORIGINAL WIRING AS SUPPLIED WITH THE APPLIANCE MUST BE
REPLACED \T MUST BE REPLACED WITH WIRING MATERIAL HAVING A TEMPERATURE

ATING OF A DEGREES C., EXCEPT FOR SENSOR LEAD AND
MIT WIRING WH\CH MUST BE 150 DEGREES C.

. USE #1 8 G W\RE EOR /-\EE W\R\NG EXCEPT FAN MOTOR CIRCUIT.

. LINE AND FAN M H WIRE SIZES SHOULD BE OF A SIZE TO PREVENT VOLTAGE

DROPS BEYOND 57 OE SUPPEY LINE VOLTAGE.
. ON 230V. UNITS THE CONTROL TRANSFORMER HAS 2 DUAL V(EET/—\GE PRIMARY.

= S~ o —

~

FOR 230V. UNITS USE BLACK AND YELLOW LEADS (CAP RED
! FOR 208Y. UNITS USE BIACK AND RED LEADS {CAP YELLOW
+ I ON 115V. UNITS THE CONTROL TRANSFORMER IS A SINGLE VOLTAGE PRIMARY.
FOR 115V. UNITS USE BLACK AND YELLOW LEADS.
8. SEE INSTALLATION INSTRUCTIONS FOR GREATER DETAIL.

FACTORY WIRING

HRNG cooe - — — FIELD WIRING
BROWN BR R OPTIONAL FACTORY WIRING
R & M T
GREEN - 6 ° CRIMP TERMINAL
BLUE - BL
PURPLE - PR
WHIE - W
115/1/60, 208/1/50 OR 230/1/50
G} (tha
N
VENTER RELAY VENTER WHOTOR =
s -
B B B B
7777 j dib j
< =
OPTIONAL FAN MOTOR
o e Q
Qi BK BK T BK BK fD
x|
FAN CONTROL =|
Q: BK BK
B R
R CONTROL
5 5 g TISTRIR
.a v
o EEL g GROUND TERMINAL
g 5§ VENTW col {TERVINAL STR)
- B L) R B — [ B
2 B = 3 1 O
# L T ]
¢ BR .
GRND.
- W SRR
R R
&> { 06786-5
. ROCIE -
é G770NGC-4
2y LockoUT ®
°Z 3 TR OR
Hoo IGNITION FLAME SENSING PV-M
ic CONTROLLER PROBE B
= B z= =
EE " PRESSURE 2 =
22 s iz B
£ dD { SWITCH CONTROL ONTOR Sc R B
g2 v v Y v v B == W 22
T T ® w0 o2
= U =g 5| 22
A\ A\ © = i
= L B E3
= W CHASSIS GRD. =

FE 25-400 OPT. AH2/AH3 WD #97302 REV 48
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Blower-Type, Power-Vented Model Sizes 25-100 with

Intermittent Spark Pilot,
Single-Stage Heating,
Natural or Propane

Direct Drive

W.R 1C30-339 THERMOSTAT W-S23-6 SUBBASE
SET ANTICIPATOR AT 0.8 AMPS

WIRING CODE
BLACK - BK
BROWN - BR

PURPLE - PR
WHITE - W

el FIELD WRING

et TERMINAL STRIP

et FACTORY WIRING

dn

VENTER CONTACTS
BK I BK

B

115/1/60
VENTER MOTOR

\HH ¢

BK

S/W RELAY
ONTACTS

()
THREE SPEED
BLOWER MOTOR

FAN CONTROL
BK BK

RBK (HIGH)

R
BR

s

CAPACITOR
BK JRRIER - Y

S

JSSSUUVIVIITY)
FOARRAST BR

CONTROL
TRANSFORMER

S

0]
e

9
il

Ay

s Sty
BK BK

o

RELAY COIL (TERMINAL STRIP)
PR BR BR

24v

]

CGROUND TERMINAL

BL

VENTER

O

\Y COIL
BR

o —een

PRESSURE
SWITCH

LIMIT

CONTROL
Y Y

AT A

BR

9,
BR

bk}
4

GRND,
W STRP

TROR
PV-IV

G67BG-5
RECYCLE
OR

G77ONGC-4
LocKouT
@
IGNITION FLAME SENSING
CONTROLLER PROBE

TU

MAIN

BK
I TROR

MAIN

BK BK

PILOT
ALTERNATE HONEYWELL

PILOT

IGNITOR

B D @\ — A%:f

@ BL
RN

WR. OR ROBERTSHAW
REDUNDANT GAS VALVE

Hﬁa

CHASSIS GRND.

BE 25-100 (DIRECT DRIVE) WD# 100565 REV#4

OPERATING SEQUENCE

SET THERMOSTAT AT LOWEST SETTING.
TURN ON MAIN AND PILOT MANUAL GAS VALVES,
TURN ON POWER TO UNIT,
SET THERMOSTAT AT DESRED SETTING.
. THERMOSTAT CALLS FOR HEAT ENERGIZING THE VENTER MOTOR.
6. VENTER PRESSURE SWITCH CLOSES FIRING UNIT AT FULL RATE AFTER PILOT
PROVING SEQUENCE,
7. FAN CONTROL SENSES HEAT EXCHANGER TEMPERATURE, ENERGIZING THE
BLOWER MOTCR.
8. IF THE FLAME IS EXTINGUISHED DURING MAIN BURNER OPERATION THE SAFETY SWITCH
CLOSES THE MAIN VALVE AND RECYCLES THE SPARK GAP. ON UNITS EQUIPPED
WITH THE G770NGC—4 LOCKOUT CONTROL, IF PILOT IS NOT ESTABLISHED WITHIN 120
SECONDS (APPROX.) UNIT LOCKS OUT AND THE UNIT MUST BE RESET BY
INTERRUPTING POWER TO CONTROL CIRCUIT (SEE LIGHTING INSTRUCTIONS).

N

NOTES
. THE FOLLOWING CONTROLS ARE FIELD INSTALLED OPTIONS:

THERMOSTAT
THE FOLLOWING CONTROLS ARE FACTORY INSTALLED OPTIONS:
S/W SWITCH AND S/W RELAY
DOTTED WIRING INSTALLED BY OTHERS,
CAUTION: IF ANY OF THE ORIGINAL WIRING AS SUPPLIED WITH THE APPLIANCE MUST BE
REPLACED, IT MUST BE REPLACED WITH WIRING MATERIAL HAVING A TEMPERATURE
RATING OF AT LEAST 105 DEGREES C., EXCEPT FOR SENSOR LEAD AND
LIMIT WIRING WHICH MUST BE 150 DEGREES C,
USE f/14 GA WIRE FOR BLOWER MOTOR CIRCUIT WIRING ON UNIT.
USE 18 GA WIRE FOR ALL WIRING EXCEPT BLOWER MOTOR CIRCUIT,
LINE AND BLOWER MOTOR BRANCH WIRE SIZES SHOULD BE OF A SIZE TO PREVENT VOLTAGE
DROPS BEYOND 5% OF SUPPLY LINE VOLTAGE.
THREE SPEED MOTOR CONNECTIONS ARE AS FOLLOWS:
B 100-75 USE BLACK MOTOR LEAD, CAP BLUE AND RED, OR USE BLUE MOTOR LEAD,
CAP BLACK AND RED, OR USE RED MOTOR LEAD, CAP BLACK AND BLUE
mw@%m/mw\/mwozoam LEAD, CAP BLUE AND RED, OR USE BLUE MOTOR LEAD, CAP
B 25 USE BLUE MOTOR LEAD, CAP BLACK AND RED, OR USE BLUE MOTOR LEAD, CAP
BLACK AND RED
SEE INSTALLATION INSTRUCTIONS FOR GREATER DETALL.

FACTORY WIRING
FIELD WRING
OPTIONAL FACTORY WIRING

REDUNDANT GAS VALVE

WIRE NUT

° FIELD WIRING

Use
*Blue

Red ¢
*Black

Blue

Black and White
*Blue and White
Red and White

*Black and White

Blue and White
Red and White

Speed
*Medium

Low

*High

Medium
High

*Medium

Low
*High

Medium
Low

Model Size

25

50

75

100

*Factory-wired speed
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Blower-Type, Power-Vented Model Sizes 50-250 with Intermittent Spark Pilot, Single-Stage Heating,

; optional on Sizes 50-

125-250

1zes

tandard on S

Belt drive is s

Natural or Propane, Belt Drive (NOTE

0

115/1/60, 208/1/60 OR 230/1/60

OPERATING SEQUENCE

SET THERMOSTAT AT LOWEST SETTING.
3. TURN ON POWER TO UN

1.
Nif 2. TURN ON MAIN AND PLOT MANUAL GAS VALVES.

4. SET THERMOSTAT AT DESIRED SETTING,

GRD 5. THERMOSTAT CALLS FOR HEAT ENERGIZING THE VENTER MOTOR.

6. VENTER PRESSURE SWITCH CLOSES FIRING UNIT AT FULL RATE AFTER PILOT
PROVING SEQUENCE.

7. FAN CONTROL SENSES HEAT EXCHANGER TEMPERATURE, ENERGIZING THE
BLONER MOTOR.

8. IF THE FLAME IS EXTINGUISHED DURING MAIN BURNER OPERATION THE SAFETY SWITCH
CLOSES THE MAIN VALVE AND RECYCLES THE SPARK GAP. ON UNITS EQUIPPED
WITH THE G770NGC~4 LOCKOUT CONTROL, IF PILOT IS NOT ESTABLISHED WITHIN 120
SECONDS (APPROX.) UNIT LOCKS OUT AND THE UNIT MUST BE RESET BY
INTERRUPTING POWER TO CONTROL CIRCUIT (SEE LIGHTING INSTRUCTIONS).

NOTES

THE FOLLOWING CONTROLS ARE FIELD INSTALLED OPTIONS:

THERMOSTAT

THE FOLLOWING CONTROLS ARE FACTORY INSTALLED OPTIONS:

S/W SWITCH AND S/W RELAY

DOTTED WIRING INSTALLED BY OTHERS,

CAUTION: _IF ANY OF THE ORIGINAL WIRING AS SUPPLIED WITH THE APPLIANCE MUST BE
REPLACED, IT MUST BE REPLACED WITH WIRING MATERIAL HAVING A TEMPERATURE
RATING OF AT LEAST 105 DEGREES C., EXCEPT FOR SENSOR LEAD AND
LIMIT WIRING WHICH MUST BE 150 DEGREES €,

USE 14 GA WIRE FOR BLOWER MOTOR CIRCUIT WIRING ON UNIT.

USE 18 GA WIRE FOR ALL WIRING EXCEPT BLOWER MOTOR CIRCUIT.

LINE AND BLOWER MOTOR BRANCH WIRE SIZES SHOULD BE OF A SIZE TO PREVENT VOLTAGE

DROPS BEYOND 5% OF SUPPLY LINE VOLTAGE,

ON 208/230V, UNITS THE CONTROL TRANSFORMER HAS A DUAL VOLTAGE PRIMARY.

FOR 230V. UNITS USE BLACK AND YELLOW LEADS (CAP RED).

FOR 208V. UNITS USE BLACK AND RED LEADS (CAP YELLOW).

ON_ 118V, UNITS THE CONTROL TRANSFORMER IS SINGLE VOLTAGE PRIMARY,

FOR 115V. UNITS US BLACK AND YELLOW LEADS.

9. SEE INSTALLATION INSTRUCTIONS FOR GREATER DETAIL.

Bl

o ~ew

FACTORY WIRING
FIELD WIRING
OPTIONAL FACTORY WIRING

ALTERNATE HONEYWELL
REDUNDANT GAS VALVE

(i (&)
=
VENTER NOTOR
VENTER CONTACTS
B BK B B
7 7
WRING CODE § b
BLACK - BK .
R o “ S/ RELAY BLOVER NOTOR
ORANCE - 0 CONTACTS ®
YELLOW - Y X | B BK BK " =
GREEN - G 703
BLUE - Bl
PURPLE - PR
WHIE - W =
FAN CONTROL =
= B o2 B
B o UNEvOUT Y L
CONTROL
° 2 ISaaan g TRANSFORIER
A
s/
H GROUND TERMINAL
D Ui %v . L (TERMINAL STRP)
B B BR
e 2
s £ 2 S O
= z
S w S VENTER BELAY COIL BR BR
=R BL BR i
3 1
BR
! 3
e ®
< ROR
PV
G6786-5
y RECYCLE =
2 R E
8 G77ONGC-4 BK_ | R
g LOCKOUT
o ) BK BK W
H
H= GNITON FLANE SENSING _
=5 CONTROLLER PROBE 2 5
Za [ S | c— g2
22 PRESSURE M g2 g
== (i ¢ ¢ SHTCH ¢ ¢ CONTROL 5 GNTOR I i
== a
e QP\ L * 0 © © e e
5] U =8
& &
g 0N 0N ® x
as
= R CHASSIS CRND.

BE 50-250 (BELT DRIVE)

WD# 100566

REV #4

%v WIRE NUT

° FIELD WIRING
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Blower-Type, Power-Vented Model Sizes 165-400 with Intermittent Spark Pilot, Single-stage

is

Motor contactor

Heating, Natural or Propane, Belt Drive, Motor Contactor (NOTE

Izes.

| on other s

optiona

standard on Sizes 300 and 400

W.R 1€30-339 THERMOSTAT W-523-6 SUBBASE
SET ANTICIPATOR AT 0.8 AMPS

WIRING CODE

WHITE - W

—cett——————— FIELD WIRING

TERMINAL STRIP

115/1/60, 208/1/60 OR 230/1/60
STANDARD VOLTAGE ON BE 400 1S 230/1/60

OPERATING SEQUENCE

o il
() o) 1. SET THERMOSTAT AT LOWEST SETTING,
- @ 2, TURN ON WAIN AND PLOT WANUAL GKS VALVES.
VENTER MOTOR VENTER MOTOR = 3. TURN ON POWER TO UNIT,
CONTACTS = 4, SCTTHERMOSTAT AT DESRED SETIIG,
B o o o G0 > THERVOSIAT CALLS FOR HEAT ENERGIZNG THE VENTER MOTOR,
6. VENTER PRESSURE SWITCH CLOSES FIRING UNIT AT FULL RATE AFTER PILOT
2 4 PROVING SEQUENCE,
7. FAN CONTROL SENSES HEAT EXCHANGER TEMPERATURE, ENERGIZING THE
BLONER WOTOR.
8. IF THE FLANE IS EXTNGUSHED DURING MAN BURNER QPERATION THE SAFETY SWITCH
BLOWER WOTOR BLOWER MOTOR BLONER MOTOR CLOSES THE NAN VALVE AND RECYCLES THE SPARK GAP, ON LTS EQUIPPED
CONTACTOR CONTACTS CONTACTOR CONTACTS WITH THE GT7ONGC~4 LOCKOUT CONTROL, F PILOT 1S NOT ESTABLISHED WTHI 120
. B u 1 B W W1 T SECONDS (APPROY.) UNIT LOCKS OUT AND THE UINIT WUST BE RESET BY
& SR BLOVER NOIR INTERRUPTING POWER 10 CONTROL CRCUIT (SEE LIGHTING INSTRUCTIONS),
CONTACTS CONTACIQR COIL
BK BK Y Y W
2 7
% FAN CONTROL =
Tk BK e B
B o LNEVO Y L
CONTROL NOTES
R R 18282201 gr TRANSFORVER 1. THE FOLLOWING CONTROLS ARE FIELD INSTALLED DPTIONS:
o e THERMOSTAT
w 2. THE FOLLONNG CONTROLS ARE FACTORY INSTALLED QPTIONS:
/W SHICH AND /W RELAY
3, DOTTED WRING INSTALLED BY OTHERS,
S/ CROUD TERMNL 4. CAUTION:_F ANY GF THE ORIGIAL WIRIG A5 SUPPLIED WITH THE APPLIANCE MUST BE
SR RELAY COL s REPLACED, IT NUST BE REPLACED WTH WIRING WATERIAL HAVING A TEWPERATURE
0 ® ( ) RATING OF AT LEAST 105 DECREES C., EXCEPT FOR SENSOR LEAD AND
- & % ® LIAT WRING WHICH WUST BE 150 DECREES C
g 5. USE f14 GA WRE FOR BLOWER NOTOR CIRCUT WRING ON UNIT.
= 3 I O 6. USE /18 GA WIRE FOR ALL WRING EXCEPT BLOVER MOTOR CRCUIT.
- o ® 7. LINE AND BLONER MOTOR BRANCH WRE SIZES SHOLLD BE OF A SIZE 10 PREVENT VOLTAGE
S VENTER RELAY COIL DROPS BEYOND 5% OF SUPPLY LINE VOLTACE,
3 o o 8. ON 208/250V. UNITS THE CONTROL TRANSFORNER HAS A DUAL VOLTACE PRMERY.
= FOR 230V. UNITS USE BLACK AND YELLOW LEADS (CEP RED).
5 ' FOR 208V, UNITS USE BLACK AND RED LEADS w% YELLOW).
ON_115V. UNITS THE CONTROL TRANSFORER IS SNGLE VOLTAGE PRIARY.
® FOR' 115V, UNITS USE BLACK AND VELLOW LEADS.
9, SEE INSTALLATION INSTRUCTONS FOR GREATER DETAL,
B
R
GRND. B B
W STRP
®
RO
P
06780-5
RECYCLE =
Or =
GT7ONGC—4 = LA /1Y B
LOCKOUT & w |E g2
O] i W == FACTORY WRING
IoNTION FLANE SENSING 22
CONTROLLER PROBE e gl =2 — — —  FELDWRIG
=z all=<
O—A—— o= EE e OPTIONAL FACTORY WIRNG
PRESSURE N g2 g g3
SHHTCH 53|82 " R || B8
Y Y Y y Oy IGTOR S RPY || ™
vﬁq|o‘® O ~wa! o2 WRE T
=g
0 ;1 6 ° FELD WIRNG

ﬂr// CHASSIS GRND.

BE 165-400 (BELT DRIVE)-AN2 WD# 100567 REV #4
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12. Thermostat Connections (cont'd)

There are some unigue wiring requirements with the installation of the optional controls (relay and two-stage). Figuraté® thaeswviring of the

relay and the connections required for optional thermostat control.

NOTE: FAN CONTROL

208/3/60,
575/3/60

CONTROL

TERMINAL STRIP

TERMINAL STRIP

L1 SP-ST RELAY
(HOT) REZNOR P/N 98118 ginésrklNE VOLTAGE
A% KIT WIRE : @ 2) @ @
FACTORY  |on remaun P RUB[ 3 1 1 6RoM ® @ @ D D
ON TERMINAL D= e =] TO GND TERMINAL T
STRIP ON TERMINAL T I ! I T T
BLACK 2 || BLACK _ STRIP OR GROUND [ o
| SIDE OF TWO [ [
STAGE RELAY | | | | |
WIRE RELAY CONTACT COIL (BROWN) 1 —
IN PARALLEL WITH @ @ @ @ @
e FAN CONTROL 7O FAN OR BLOKER
%
BLACK BLACK gfgﬂga<:t¢8:) oR THERMOSTAT W.R. #1C30-341 THERMOSTAT ~ H. #T874F1130
TE SUBBASE W.R. #W-523-6 SUBBASE H. #Q674G1005
115/1/60, 208/1/60, 230/1/60, CONTACTOR (YELLOW)
230/3/60 UNIT FAN

OPT #BF2 OR #CL17

OPT #BF3 OR #CL19

D6 KIT WIRE

NOTE: FAN CONTROL

TERMINAL STRIP

_TERMINAL STRIP

SP-ST RELAY
REZNOR P/N 98118

FACTORY

TO 6 TERMINAL
ON TERMINAL [=

STRIP
BLACK 2

IS IN LOW VOLTAGE
bt EEEE)
PURPLE| 3 1

e NV ] TO GND TERMINAL T T T i J ' f
ON TERMINAL
STRIP OR GROUND
SIDE OF TWO
STAGE RELAY
]

4 ACK

| |
I
WIRE RELAY CONTACT

IN PARALLEL WITH

FAN CONTROL
BLACK BLACK

COIL (BROWN)

TERMINAL
STRIP

TO BLOWER

YELLOW = Tor THERMOSTAT M. #T874F1130 THERMOSTAT  H. #T874F1130
UNIT FAN SUBBASE H. #QS74C1009 SUBBASE H. #Q674C1009
CONTACTOR
CONTROL
460/3/60 OPT #BF7 OR #CL18 OPT #BF6 OR #CL20

Figure 12 - Wiring Diagrams for Optional Controls

Multiple Heater Control - These unit heaters are not designed for multiple unit connection to one thermostat. If youataqoie ttean one unit
be controlled by a single thermostat, it will be necessary to use relays in the circuit. Options CL31 and CL32 providsstry pacts and
instructions for multiple heater control. For more information on these options, see Paragraph 30.

13. Fan Motor

Fan motors are equipped with thermal overload protection of the auto-
matic reset type. Should the motor refuse to run, it may be because pf
improper current characteristics. Make certain that the correct voltage
is available at the motor.

NOTE: If the unit is equipped with an optional totally enclosed motor,

the horsepower may be larger than the standard motor. Refer to the _. 3y

motor nameplate to verify horsepower. Flg_ure_ 13- ‘
Adjusting Belt

14. Blower Motor Tension

Blower ModelSizes 25-10@re standardly equipped with a direct drive
motor; an optional belt drive motor is available on Sizes 50-100. Blower
Model Sizes 125-40Bave an adjustable belt drive motor.

As part of the Check/Test/Start (Paragraph 24), check the belt for propdP0tor and sealed. No change should be made to starter set unless the
tension. Proper belt tension is important to the long life of the belt and’figinal motor is replaced.

motor. A loose belt will cause wear and slippage. Too much tensiortarters are supplied from the factory for manual reset operation. If an
will cause excessive motor and blower bearing wear. Adjust the belpverload condition is experienced, the condition must be corrected,
tension by turning the adjusting screw on the motor base until the bef@nd the starter must be manually reset.

can be depressed 1/2-3/4". (See Figure 13.) After correct tension isfter the installation is complete including all ductwork, the amp draw
achieved, re-tighten the locknut on the adjusting screw. of the motor should be checked with an amp meter to verify that the
Most blower motors are equipped with thermal overload protection ofmotor amp rating on the motor nameplate is not being exceeded. Amps
the automatic reset type. If a motor is not equipped with thermal overmay be adjusted downward by reducing blower speed for by increas-
load protection, the unit will be equipped with a starter. The adjustabldéng the duct system static pressure. The temperature rise must be within
setting on the starter will be factory set to match the amp draw of théhe range specified on the unit rating plate.
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15. Blower Speed Adjustment speed, increasing the outlet temperaturgurn the adjustable half

) ) ) of the pulley outward. One turn of the pulley will change the speed
The blower speed may be adjusted to achieve the desired outlet tem- g_1g0.

perature, as long as the adjustment is within the temperature rise an5d Tigh h he fi . fth I haft
the static pressure limits shown on the heater rating platset drive - Tighten the set screw on the flat portion of the pulley shat.

motors are factory set as indicated in the chart beBsit drive mo- 6. Replace the belt and adjust the belt tension. Adjust tension by turn-
tors are factory set at the mid-point between maximum and minimum  ing the adjusting screw on the motor base until the belt can be de-
blower speeds. pressed 1/2-3/4". (See Figure 13.) Re-tighten the lock nut on the

If the duct resistance is low, the blower may deliver too high an air ~ adjusting screw.

volume; or if the heater is operated without ductwork, it may deliver 7. Turn on the gas and electric. Light the heater following the instruc-
sufficient excess air to overload the motor, causing the overload pro- tions on the lighting instruction plate.

tector to cycle the motor. Reducing the blower speed will correct thes®. Check the motor amps with an amp meter. The maximum motor
conditions. If ductwork is added to an installation, it may be necessary amp rating on the motor nameplate must not be exceeded.

to increase the blower speed. Decreasing blower speed will increas - .
outlet temperature; increasing blower speed will decrease outlet temeAUTION' An external duct system static

perature. pressure not within the limits shown on the rating
Blower Model Sizes 25-100 with Direct plate or improper adjustment of the motor pulley
Drive or belt may overload the motor.

Direct drive blower motors have multi-speed taps for speed adjust- .
ment. If your installation requires an adjustment of the blower speed1 0. Blower Rotation

the motor may be re-wired to an alternate tap by following these in-£ach blower housing is marked for proper rotation. Rotation may be

structions. changed on single-phase motors by re-wiring in the motor terminal
1. Turn off the gas and the electric power. box. Three-phase motors may be reversed by interchanging two wires
2. Remove the left (left when facing the back of the unit) outer side@n the 3-phase supply connections.

panel of the heater to reveal the wiring connections. 17 Fan Contr()l

3. Consult the wiring diagram on the heater and follow the below char& A fan control provides the following:

; . . L)
to choose the wire for the desired adjustment. The asterisk(*) indi (a) Delay of fan or blower operation to prevent the discharge of
cates the factory-wired speed.

cold air.
Model Size| Speed Use these Two Motor Wires (b) Fan or blower operation as long as the unit is hot.
25 *Medium *Blue and White 2. The fan control provides additional safety by keeping the fan or
- blower in operation in the event that the gas valve fails to close
Low Red and White hen the th . isfied
— “Black and Whit when the thermostat is satisfied.
50 ngh Black an e 3. To be sure that the fan or blower can continue to operate, the power
Medium Blue and White supply to the heatélUST NOT be interrupted except when ser-
High Black and White vicing the unit.
75 *Medium *Blue and White 4. If the customer wants the heater off at night, the gas valve circuit
Low Red and White SHOULD BE OPENED by a single pole SW|tch_ W|red_|n series
- - with the thermostat. Some thermostats are provided with this fea-
*High *Black and White ture
100 Medium Blue and White Multiple units controlled from a single thermostat are shut off in the
Low Red and White same manner. For proper operation, be sure the fan control wiring
is observed.

4. Cutthe crimped cap from the end of the wire that you intend to us

and strip the insulation. WARNING: If you turn off the power supply,

5. Disconnect the factory-wired connection and re-wire, using the turn off the gas. See Hazard Levels, page 2.
newly stripped wire.

) ] ) NOTE: Low ambient temperatures (less thasFnay cause false

6. Putawire nut on the end of the blower motor wire that was disconzycling of the fan/blower. To prevent this, a time delay relay can be
nected. added to the unit (available with single-stage gas valve only) to acti-

7. Replace the heater side panel and turn on the gas and the electrigate the fan/blower electrically independent of the heat exchanger or

. . . the room temperature. The low ambient fan control relay can be fac-
Blower Model Sizes 50-400 with Belt Drive tory installed; Option BF8 will appear on the heater wiring diagram.

The belt drive on these units is equipped with an adjustable pulleyOr, the relay can be field installed; order Option CQ3 (P/N 112779).
which permits adjustment of the blower speed. Follow these instrucThis relay is in addition to the fan contiithe fan control is a safety

tions to adjust the blower speed. device and should never be removed from the heater circuit.
1. Turn off the gas and the electric power. .-
2. Loosen belt tension and remove the belt. 18 lelt ContrOI

i All models are equipped with an automatic, non-adjustable reset limit
- Loosen the set screw on the side of the pulley away from the motogonro| that acts to interrupt the electric supply to the redundant main
. Toincrease the blower speed, decreasing outlet temperatytarn operating valve in case of motor failure or lack of airflow due to re-
the adjustable half of the pulley inwafTh decrease the blower  strictions at the inlet or outlet.

A W
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19. Combustion Air Proving is imposed on that metal probe which is electrically isolated from

. ground. When the pilot flame impinges on the flame sensing probe,
SW|tCh the flame acts as a conduction path to ground. The pilot flame recti-

The combustion air proving switch is a pressure sensitive switch thafies and completes the DC circuit. The ignition controller acknowl-

monitors air pressure to ensure that proper combustion air flow is availedges the flame and energizes the main gas valve.)

able. The switch is a single pole - normally open - device which close

when a decreasing pressure is sensed in the outlet duct of the flue 922 BurnerS

collection box. These unit heaters have individually formed steel burners with accu-

On start-up when the heater is cold, the sensing pressure is at the mdéately die-formed ports to give controlled flame stability without lift-
negative level, and as the heater and flue system warm up, the sensiii§) or flashback with either natural or propane gas. The burners are
pressure becomes less negative. After the system has reached equillghtweight and factory mounted in an assembly which permits them
rium (about 20 minutes), the sensing pressure levels off. to be removed as a unit for inspection or service.

If a restriction or excessive flue length or turns cause the sensing pre?:g' Burner AII’ Adjustment

sure to become less than the switch setpoint, the pressure switch wi ; i . ) )
function to shut off the main burners. The main burners will remain offAll Sizes of these unit heaters that are equipped with standard alumi-

until the system has cooled and/or the flue system resistance is reducdZ€d burners are designed to operate without burner air shutters when

The Table on the right lists the approximate water column negative predt/€led with either natural or propane gas. However, Sizes 165 through
sure readings and switch setpoints for sea level operating conditions. 400 €auipped with optional stainless steel burners (Option AD2) re-
quire air shutters (Option AE1) when used with propane gas (Option

Model  Start-Up Equilibrium  Set Point ~ Set Point AAZ,)' ) ) o .
Size Cold "OFE" "ON" Optional air shutters, either factory or field installed, are available for
55400  -1.0" we. 0.60" We. 047" We  -064we any size mpdel for use where unusual conditions cause excess pri-
mary aeration.

: . : : Before making any adjustments to the air shutters, allow the heater to
DANGER: Safe operation of this unit requires operate for about fifteen minutes. The air shutter adjustment screws

proper venting flow. NEVER bypass combustion can be reached by opening the bottom panel. (Remove the two screws
’ located at the rear of the bottom panel and allow the panel to hinge

al.l’ proving switch or attgmpt to operate the unit down from the front.) The adjustment screws for the air shutters are
without the venter running and the proper flow visible at the rear of the burner rack . See Figure 14.

in the vent system. Hazardous conditions could When making the adjustment, close the air shutters no more than is

result. See Hazard Levels page 2 necessary to eliminate the problem condition.

- - - Observe the flame for yellow-tipping. A limited amount of yellow-
20 GaS Va|ve tipping is permissible for liquefied petroleum gases. Other fuels should
' not display any yellow-tipping.
Main operating valve is powered by the 24-volt control circuit through p yanyy PPINg . .
thermostat and safety controls. The main control valve is of the dia:rwo ad_justment screws are used (Se.e Figure 1 4. Ro_tatlng the screws
phragm type with magnetic pilot servo bleed operators, providing regu_cloclkwll(se_ closes t_he shutters,hredLrJ]cmg the_ primary alrhsupp_ly. C°“’?'
lated gas flow preset at the factory. The valve body also incorporates {grelockwise rotation opens the shutters, increasing the primary air

magnetic valve providing pilot gas control for the electronic ignitor sys- Supply. The two adjustment SCrews should_ be r_otated alternately to
tem and redundant or dual valve safety shutoff function. open or close the shutters. Attempting to gain adjustment by not alter-

- - - - nating between the two screws may cause the shutters to bind.
WARNING: The operating vglve is the prime After proper adjustment has been completed, eliminating the problem
safety shutoff. All gas supply lines must be free of  condition, close the bottom panel and replace the retaining screws.

dirt or scale before connecting the unit to ensure  [Figure 14 - Air Shutter Adjustment Screws — Alternate
positive closure. See Hazard Levels, page 2. Turning Screws When Adjusting Shutter

21. Pilot and Ignition System =

These unit heaters are equipped with a spark ignited intermittent safefy
pilot system that shuts off the pilot gas flow between heat cycles. Ir
addition, propane units are equipped with a spark pilot system that int
corporates a lockout device that stops the gas flow to the pilot if thq
pilot fails to light in 120 seconds. The spark pilot with 100% lockout
requires manual reset by interruption of the thermostat circuit. Propanp
units require the lockout; natural gas units may be equipped with either
standard spark pilot or spark pilot with lockout (Option AH3). Refer to
the wiring diagram with your heater for pilot system identification and
proper wiring.

The ignition controller in the spark pilot system provides the high volt-
age spark to ignite the pilot gas and also acts as the flame safety devic DANGER: Failure to install and/or adjust air

After ignition of the pilot gas, the control electronically senses the pilot - . -
flame. (A separate solid metal probe in the pilot burner assembly i¢ shutters accordlng to directions could cause

employed for the flame sensing function. A low voltage electrical signal property damage, personal injury, and or death.
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24. Check Installation and Start-Up

Check the installation prior to start-up: 5. Thermostat calls for heat, energizing the venter motor.
O Check suspension. Unit must be secure and level. 6. Venter pressure switch closes, firing the unit, after pilot prov-

O Blower Model - Check to be sure that all shipping supports g Sequence.
have been removed. Rubber feet must be on the motor brackét Fan control senses heat exchanger temperature, energizing
bolts. See Paragraph 4. the fan or blower motor.

O Check clearances from combustibles. Requirements are showh If the flame is extinguished during the main burner opera-
in Paragraph 6. tion, the safety switch closes the main valve and recycles the
O Check vent system to be sure that it is installed according to SPark gap. _ o o
the instructions in Paragraph 9. On units equipped with lockout device, if the pilot is not es-

O Check piping for leaks and proper gas line pressure. Bleed tablished within 120 seconds, the unit locks out and must be

gas lines of trapped air. See paragraph 10 reset by interrupting power to the control circuit. (See light-

. - , ing instructions on the heater.)
O Check electrical wiring. Be sure all wire gauges are as rec- heck i llati f )
ommended. A service disconnect switch should be used.C eck Installation after start-up:

Verify that fusing or circuit breakers are adequate for the loadH With the unit in operation, measure manifold gas pressure.
use. Manifold pressure for natural gas should be 3.5" w.c. and

O Check that any field-installed options have been included in 10" w.c. for.propane gas. Se(.e Paragraph 10.
the installation. O Turn the unit off and on, pausing two minutes between each
cycle. Observe for smooth ignition.

O Blower Model - Check belt tension. See Paragraph 14. .
O Blower Model - Check motor amps with an amp meter. The

Start-Up -- Typical Operating Sequence: maximum amp rating on the motor nameplate must not be

1. Setthermostat at lowest setting. exceeded.

2. Turn on main and pilot manual gas valves. O Place 'Owner's Envelope" containing Limited Warranty Card,

3. Turn on the power to the unit. this booklet, and any optional information in an accessible

4. Set the thermostat to desired setting. location near the heater. Follow the instructions on the enve-
lope.

DANGER: The gas burner in this gas-fired equipment is designed and equipped to provide safe
and economically controlledcomplete combustion. Howeverif the installation does not permit
the burner to receive the proper supply of combustion air, complete combustion may not occur.
The result isincomplete combustion which produces carbon monoxide, a poisonous gas that car
cause deathSafe operation of indirect-fired gas burning equipment equires a poperly operating
vent system which vents all flue ppducts to the outside atmospher. FAILURE TO PROVIDE
PROPER VENTING WILL RESULT IN A HEALTH HAZARD WHICH COULD CAUSE
SERIOUS PERSONAL INJURY OR DEATH.

Always comply with the combustion air requirements in the installation codes and in Paragraphs
6 and 7. Combustion air at the burner should be regulated only by manufacturer-provided
equipment. NEVER RESTRICT OR OTHERWISE ALTER THE SUPPLY OF COMBUSTION
AIR TO ANY HEATER. Indoor units installed in a confined space must be supplied with air for
combustion as required by Code and in Paragraph 7 of this heater installation manual. MAINTAIN
THE VENT SYSTEM IN STRUCTURALLY SOUND AND PROPERLY OPERATING
CONDITION.
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OPTIONAL EQUIPMENT

This section contains a brief description of the more frequently specified field-installed options. All option packagesangilete assembly

and installation instructions.

25. Optional Vertical Louvers -
Option CD1

The purpose of the addition of optional vertical louvers is to in-
crease the air pattern spread. The vertical louver assembly is dg
signed to be field assembled and installed. Refer to the instruction
packaged with Option CD1 for a list of components and step-by-
step installation instructions (Do not add optional vertical louvers to
a fan-type heater with downturn nozzle Option CD3. See Paragrap
26.)

CAUTION: To avoid getting burned, adjust
louvers prior to heater operation. If louvers
need re-adjusting after start-up, wear

protective gloves. .
Sizes "A" Range of
Figure 15 - SHEET METAL SCREY Air Deflection
. TOP MEMBER
Optional rop raont oave | 25-125( 16-1/2" (419mm 500
I\_/g[jt\'/‘;arls A 165-40 23-1/2" (597mm 500
e e

VERTICAL LOUVER
{R{GHT SIDE)

BOTTOM FRONT PANEL

26. Optional Downturn Air Nozzles
- Options CD2, CD3, CD4, & CD5

- OUTLET NOZZLE OPT. CD2 AND CD4
=

D>

Sizes "A" Range of

X Air Deflection
25-125 9" (229mm 7565°
165-400| 13" (330mn) 255

ﬂ “pr

OUTLET NOZZLE OPT. CD3 AND CD5

Figure 16 - Optional
Downturn Nozzles

Unit heaters may be specified with optional downturn air nozzles to direct

the discharge tempered air. The nozzles are shipped separately for field
assembly and installation. The horizontal louvers are removed from the
heater and re-installed into the outlet of the downturn nozzle.

The addition of a downturn nozzle requires four-point heater suspension.
Two hanger brackets are included with downturn nozzle options and must
be added to fan-type heaters with standard two-point suspension. Suspen-
sion point dimensions are found in Dimension Charts in Paragraph 3. On
fan-type heaters, do not install Option CD5 or use vertical louvers with
Option CD3.

27. Optional Duct Flange - Option CD9 (Blower Models only)

Blower-type unit heaters may be connected to ductwork. The duct flange option is designed to adapt

the heater outlet (supply side) for connection to ductwork.
Ductwork connection sizes are shown in the chart below.

Follow the installation instructions included with the option package.

Model BE Duct Connection Sizes (inches and mm) with Optional Duct Flange

Size 25-50 75 100 125 165 | 200 250-300  40(

Height 15-7/8 | 15-7/8| 15-7/8] 15-7/4 23-7/ 23-1/8 23-7/8 23-1/8
403 403 403 403 606 606 606 606

Width 10-3/4 | 12-3/4| 14-3/4 20-1/2 17-1/2 20-1/2 26 34-1/4
273 324 375 521 445 521 660 870
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28. Optional Polytube Adapter - Options CD6, CD8, and CD11

(Blower Models only)

The polytube adapter option is designed to adapt this blow
type heater for use with polytube ductwork. The use

polytubes for air distribution is common in greenhouse app
cations and some industrial applications. A polytube distrib
tion system delivers warm air to a specific area, reducing

need for complete area heating. The polytube adapter is ay
able in three installation designs making it adaptable to m3
applications and building structures.

ef-igure 17 - Polytube Adapter

pf . !
ji./llustration shows Option

,-CD8, Polytube Adapter
hdor Floor-Mounted
sieater. Options CD6 and
nD11 are for Suspended
eaters.

WARNINGS: This adapter is to be used
only on units equipped with a blower. At
no time should the free area in the polytubsg
be less than the listed minimum. Failure tg
comply with these warnings could result
in severe personal injury, death and/or e |
property damage.
The following chart shows specification information covering the use of polytubes with these blower-type unit heaters.
CFM at] Polytubg Minimum Free Suggested Hole Sizes and Locations
Size| .25" | Diametel Area (square Holes Length of Polytube
ESP | (inches) Inches) 50Ft [ 75Ft| 100Ft] 125F{ 150 A
Number | 37paird 75 paifs 75 paifs
75 925 18 110 Diameter| 1-1/2" 1" 1"
Spacing 16" 12" 16"
Number | 50 pair$ 50 paifs 100 pars 94 pdirs
100| 1235 18 145 Diameter| 1-1/2"| 1-1/2" 1" 1"
Spacing 12" 18" 12" 16"
Number | 40 pair$ 60 paifs 60 paifs 125 pgirs
125| 1540 18 185 Diameter| 1-7/8" 1-1/2"[ 1-1/2" 1"
Spacing 15" 15" 20" 12"
Number | 40 pairg 60 paifs 60 paifs 125 pgirs
130| 1600 24 190 Diameter| 1-7/8"| 1-1/2"[ 1-1/2" 1"
Spacing 15" 15" 20" 12"
Number | 50 pair§ 50 paifs 75 paifs 75 pdirs 75 ppirs
165| 2035 24 240 Diameter| 1-7/8"| 1-7/8" 1-1/2" 1-1/2" 1-1/2"
Spacing 12" 18" 16" 20" 24"
Number | 42 pair$ 42 paifs 60 paifs 60 pdirs 100 gairs
200( 2465 24 300 Diameter| 2-1/4"| 2-1/4"[ 1-7/8" 1-7/8" 1-1/2"
Spacing 14" 21" 20" 25" 18"
Number | 40 pair§ 60 paifs 60 paifs 60 pdirs 60 ppirs
250] 3085 24 360 Diameter| 2-1/2" 2" 2" 2" 2"
Spacing 15" 15" 20" 25" 30"
Number | 75 pair§ 75 paifs 75 paifs 75 pdirs 75 ppirs
300] 3700 24 425 Diameter 2" 2" 2" 2" 2"
Spacing 9" 12" 16" 20" 24"
Number | 60 pairg 60 paifs 60 paifs 100 pgirs 100 pairs
400 4935 24 550 Diameter| 2-1/2"| 2-1/2" 2-1/2" 1-7/8" 1-7/8"
Spacing 10" 15" 20" 15" 18"
The polytube adapter option package does not include polytubing[—conversion Table (Diameter 0 Area)
Polytubing can be obtained from a supply distributor such as FOH pigmeter of the Hole Area of the Holé
Products, Inc., P. O. Box E, 1505 Racine Street, Delevan, WI (inches) (sq in)
53115; ACME Engineering Co., P.O. Box 978, Muskogee, OK 12 291
74402; or any local greenhouse supply distributor. Some local 51/ 398
code authorities require the polytube material to be a listed mate
. . A 2 3.14
rial. Consult code authority having jurisdiction and the polytube 1778 576
supplier to determine the appropriate polytube material and rec 112 1-76
ommended methods of suspension. T 0.785
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29. Optional Guards - 30. Optional Multiple Heater Control -
Options CD10 & CD12 Options CL31 & CL32

(Blower Models Only) The multiple heater control options are designed to permit the control of up to six

. . : heaters (one master and five slave units) with a single thermostat or a time clock
These guard options are designed to provide complete pro-

. . ; and single/multiple thermostats.
tection from the rotating drive and/or blower components. ) ) . . o
Option CD12 is designed for use with Sizes 25-100 with For maximum safety, the multiple control is one in the low voltage circuit. These

standard direct drive motor. This kit includes only the blower multiple heater control options may not be used with two-stage gas valves.

inlet guard.

Option CD10 is designed for use on Sizes 50-400 with a
belt driven motor and includes both the belt guard and the|
blower inlet guard.

Figure 19 - Multiple Heater Control Wiring with Options CL31
and/or CL32

Figure 18 - Optional Guards

Optional
Belt
Guard
Installed

Optional
Blower Inlet
Guard
lnSta”ed FIFID WIRING HAVING A MINIMUM TEMPERATURE RATING OF AT LEAST 105 DEGREES C.
SHALL BE USED, SUPPLY CIRCUIT WIRING SHALL WHAYE A MINIMUM SIZE OF 18 AWG,.
NOTE #1{t ON STANDING PILOT MODELS, ATTACH.TO BROWN WIRE ON GAS VALVE.
- —— —  FIELD SUPPLIED NIRING
31. Optional Blower/Filter Cabinet - Model Fiter | Replacement PIN
Options CW1, CW2, or CW3 size | Qty|  size [ 1" Filter] 2" Fiter
(Blower MOdeIS Only) 25-125 1 20 x 20 101604 101621
. . R . . | 165-200 1 16 x 25 101609 101622
The blower/filter cabinet option is available for all sizes. The blower/filter cabi 1 20 x 25 1016100 101623

pt
able for use with either 1" or 2" filters and may be connected to a return air d 01250'300 2 16 x 20 101607 101620
(includes 3/4" duct flange). Option CW1 does not include filters; CW2 includes 2 20x 20 101608 101621
1" permanent aluminum filters; and CW3 includes 2" permanent aluminu 400 2 16 x 25 101609 101622
filters. 2 20 x 25 101610 101623

netis shipped separately for field assembly and installation. The cabinetis adJ

Figure 20 - Optional Field-Installed Blower/Filter Cabinet

Blower Cabinet with
Filters (Option CW2
or CW3) -- side panel
removed to illustrate
interior of cabinet

Blower Cabinet
without Filters
(Option CW1)
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SERVICE AND MAINTENANCE visible. Do the

following:
(a) Disconnect the

WARNING: If you turn off the power supply, pilot tubing from the
turn off the gas. See Hazard Levels, page 2. pilot burner.

(b) Disconnect the
flame sensing wire

This unit will operate with a minimum of maintenance. To ensure long - '
life and satisfactory performance, a heater that is operated under no"d high tension

mal conditions should be inspected and cleaned at the start of eadfPark) lead  from Pilot glame i cr ;
heating season. If the heater is operating in an area where an unusd8f ignition control- Tubing ensor Lea
amount of dust or soot or other impurities are present in the air, morée Figure 22 - Spark Pilot Location

frequent maintenance is recommended.

The following procedures should be carried out at least annually (See o )
Paragraphs 32-41 for specific instructions.): 7A. Heaters manufactured beginning 8/9XSerial No. Date Code

1. Clean all dirt and grease from the primary and secondary combus- AQH) - The burner rack is indexed as illustrated in Figure 23. While
tion air openings. supporting the burner rack, remove the screws (two or three) that

2. Fan Models- Clean the fan blade, fan guard, and motor. hold the burner rack support. (For screw location, refer to Figure

3. Blower Models- Clean the blower, the belt guard, the inlet guard, ~ 23:) Remove the burner rack support allowing the burner rack as-
and motor of all dirt and grease. Check the blower belt for tension ~ S€Mbly to swing down (See Figure 24).
and wear. Replace a worn belt that may fail before the next sche
uled maintenance check. Burner Rack Support

. Clean the heat exchanger both internally and externally. with Indexing —— mARmassosssea——

. Check the pilot burner and main burners for scale, dust, or lint ac}
cumulation. Clean as needed.

6. Check the vent system for soundness. Replace any parts that do 11

appear sound.
7. Check the wiring for any damaged wire. Replace damaged wiring

[S20 3

N

Burner Rack

o . Support on units
(See Paragraph 11 for replacement wiring requirements.) \SCI'EWS manufactured
prior to 8/91 was
NOTE: Use only factory-authorized replacement parts. not indexed

Figure 23 - Burner Rack Support and Retaining Screws

7B.Heaters manufactured prior to 8/91(Serial No. Date Code AQH)
32 Burner RaCk Removal Loosenthe sheet metal screws (two or three) located at the front of
These unit heaters have a convenient bottom access panel. The pilot is the burner rack assembly. See Figures 23. These screws retain the
attainable with the bottom panel open. With the access panel removed, burner rack support. While supporting the burner rack assembly,
the burner rack assembly will hinge down for removal. Use the follow- ~ slide the burner rack support and remove it from the screws, allow-

ing step-by-step instructions for removal of the bottom access panel ing the burner rack assembly to swing down (See Figure 24).
and the complete burner rack assembly. 8. To Remove the Burner Rack- With the burner rack assembly

. "hanging" down, lift up on the rear and slide the assembly up and
Iqstructlons for Burner Rack Removal (See out of the manifold support brackets.
Figures 21-24.)

1. Shut the gas supply off ahead of the combination valve.

2. Turn off electric supply.

3. Remove the two sheet metal screws located at the rear of the bot- |
tom panel.

4, Allow bottom
panel to hinge
down from the
front.

5. Push in one of

Figure 24 -
Burner Rack

Pilot

the two spring- Push Location Hinged Down
loaded hinge pins| hi
located at the e
pin to
front of the bot- ARAN
tom panel (in- EHASEN
side), and com-
pletely remove panel
the bottom

panel.

6. The bottom of [ Figure 21- Bottom Access Panel Ope
the pilot is now

=
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32 Burner Rack Remova| (cont‘d) moval, Paragraph 32. The pilot can be removed to check the wiring,

the spark gap, or to remove the orifice for cleaning. When the pilot is
re-installed, be sure to include the pilot hole cover plate.

Figure 25

Burner Orifices

Pilot Hole
Cover
Plate

N

Burner Assembly Support Brackets

Figure 26 - . .

Burner Rack Figure 28 - Pilot Removal

Completely

Removed Spark gap must be maintained to .100". (See Figure 29.)
Figure 29 - . 100 SPARK GAP
Pilot Burner /—
Spark Gap

9. To remove the individual burners
a. Remove the flash car-
ryover (one screw pe
burner). Figure 27 - Individual Burners Y
b. With the burner rack flame is short and/ol Fi_gure 30 -
upside down, remove yellow, check the pi Pilot
the sheet metal screwf lot orifice for block-| Assembly
(located at the rear

) age caused by lint gr
that retain the burner dust accumulation.
holddown.

c. Lift the rear of the Remove the pilot ori

burner upward slightly fice and clean with ai

and pull back, remov- plreSSLtjr:e' Ch?.Ck aln
ing the individual clean the aeration siq

In the event the pilo|

FLAME ROD

ORIFICE

[=X

—
z
g
S

in the pilot burner. PiLOT TUBING
burners. o P '
d. To replace individual burners, reverse the above procedure. [p
10. To replace the burner rack assemblyand the bottom panel, re-
verse the above procedure (Steps 1-8). CAUTION: Due to high voltage on pilot spark

Individual burners may be cleaned using air pressure. Use an air nozzlgyire and pilot electrode, do not touch wher

to blow out scale and dust accumulation from the burner ports. Alter energized. See Hazard Levels, page 2
nately, blow through burner ports and venturi.

Theignition controller of the intermittent electronic ignition pilot sys-
CAUTION: Eye protection is recommended. tem is visibly located on the back of the heater. (See Figure 31.) Do not
attempt to disassemble the ignition controller. There are no field re-
Use a fine wire to dislodge any stubborn particles. Do not use anythinglaceable components in the control enclosure. However, each heating
that might change the port size. season the lead wires should be checked for insulation deterioration
When any service is completed, be careful to reassemble correctly tand good connections.

ensure that no unsafe conditions are created. When re-lighting, alwayBroper operation of the electronic spark ignition system requires a
follow the lighting instructions on the heater. minimum flame signal of .2 microamps as measured by a

33. Pilot and Ignition System microampmeter.

For further information and check out procedure on the intermittent

The pilot can be serviced by opening the bottom access panel of thgiectronic ignition pilot system, refer to the manufacturer's control op-
heater. Follow the first four steps of instructions for Burner Rack Re-grating instructions supplied with the heater.
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Figure 31 T
- Ignition =50
Controller

Location

Ignition
Controller

L
for Spark ///
Pilot

34. Burner Orifices

CAUTION: Eye protection is recommended.

36. Heat Exchanger

The outside of the heat exchanger can be cleaned from the front of the
heater with an air hose and/or a brush. Remove all accumulated dust
and grease deposits.

The inner surfaces of the heat exchanger can be reached for cleaning
with the burner rack removed. (See Paragraph 32.) Cleaning can be
done with a long furnace brush or a heavy wire to which steel wool has
been attached. Brush up and down inside each heat exchanger tube
until all foreign material is removed. A flashlight is helpful in examin-

ing the upper section of the tube.

37. Fan or Blower

Remove dirt and grease from the motor.

On fan model units, remove dirt and grease from the fan guard and
blades. Use care when cleaning the fan blades to prevent causing mis-

Heaters are shipped with orifices of proper size and type for gas angjignment or imbalance. Check that the hub of the fan blades is secure
altitude specified on the order. When ordering replacement orificesq the shaft.

give BTUH content, specific gravity of gas, and altitude, as well as

model and serial number of the heater.

Main Burner Orifices (sea lewel)
Model Natural Gas Propane Gas
Size ;22 O;,";':\:Ie Qty | Drill Size O;";',fle Qty
25 51 | 39650 2 60 95936 2
50 47 | 84853] 3| 1.2MM| 63003 3
75 45 | 38678] 4| 1.3MM| 64676 4
100 44 | 11833 5 55 1183( 5
125 44 | 11833 6 55 1183( 6
165 35 | 11831 5| 1.65MM 96344 5
200 35 | 11831 6| 1.65MM 96344 6
250 35 | 11831 8| 1.65MM 96344 8
300 35 | 11831 9| 1.65MM 96344 9
400 35 | 118311 12 1.65MM 96344 12
P”.O.t Natural - P/N 10303#t  Propane - P/N 98695
Orifice
WARNING: Do not use this table for gas conversion
Additional parts are required; contact your Reznor
Distributor.

35. Flash Carryover

See Figure 32. The burner carryover system receives its gas supplyProper Position /\
from the main burner ports. Check the carryover assembly and also tHeof the Fan ‘

main burner ports for cleanliness. Clean with air pressure.

Flash
Carryover

Figure 32 -

Burner
Rack Flash
Carryover

On blower models;emove the grease and dirt from the blower hous-
ing and check the belt for wear and proper tension (See Paragraph 14.)

Lubricate if the motor has oil cups or grease fittings. The motor sup-
plied as standard has lifetime lubrication and sleeve bearings.

On blower models, check current draw to motor rating plate.

Fan Models:Follow these instructions for replacement of the fan guard,
fan motor or fan blades.

1. If the heater is installed, turn off the gas and disconnect the electric
power.

2. Remove the left outer side panel (left when facing the rear of the
unit). Disconnect the fan motor wires.

3. Depending on the date that the heater was manufactured, it will have
either a lower-half fan guard only, two-piece full fan guard, or a one-
piece full fan guard. If the unit has a two piece fan guard, remove the
tension mounted upper half fan guard and the four screws that hold the
lower half. If the unit has a one-piece fan guard, remove all of the
screws that retain the fan guard. Remove the assembled parts (the fan
guard, the motor and the fan blade).

4. Disassemble and replace whatever parts are needed and reassemble
using whatever part(s) are being replaced and the original parts. If the
fan guard is being replaced, ififisportant that the same hardware be

used for attaching the motor to the fan guard as was used with the
original guard. These screws are especially made to cut through the
coating on the fan guard to provide adequate grounding for the motor.

i Fan
Figure 33 - “”\ ' Motor

——3

Blade on the

Motor Shaft j i %—A ——4\ Fan Hub
Be sure the fan | Model Set Screw “A” Hub to
blade is in proper Size | Torque In-Lbs Motor
position on the 25 80 + or - 10 1-1/4" (32mm)
shaft. Positionthe |50 | g0+ or- 10 3/8"(20mm)
f;” as shown in == 71577" 10 1/8" (3mm)

igure 33 accord-
ing to the chart on 100-12 120 + or - 1Q 2-1/2" (64mm
the right. 165-40Q 150 + or - 1d 2-1/2" (64mm
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37. Fan (cont'd) 38. Venter Motor

Position the assembly on the heater. Attach the fan guard at the centBemove dirt and grease from the motor housing. Power venter motor
mounts. (MPORTANT : If replacing the fan guard, use the screws is permanently lubricated.

that held the original fan guard. These specially designed screws wilirhe vent relay controls the venter motor. If the relay contacts fail to
cut through the coating on the fan guard to provide a ground for the fag|ose the venter motor will not run. If the relay contacts fail to open,
motor.) the venter motor will not shut off, preventing the combustion air pres-
Rotate the fan blade to check for adequate clearance. If adjustment s&re switch from opening.

required, loosen the mounting screws, re-position the fan guard, ang .

tighten the screws. Rotate the fan blade and re-check for adequate cle 9 Operatlng GaS Valve

ance. Repeat this procedure until the assembly is positioned properlithe gas valve requires no field maintenance except careful removal of
5. If necessary, drill the required upper and lower fan guard mountingxternal dirt accumulation and checking of wiring connections. Instruc-
holes. Attach the fan guard at all upper and lower mounting pointgions for testing pressure settings are in Paragraph 10.

using either the screws removed or field-installed sheet metal screws.

6. Reconnect the fan motor wires and replace the outer side panel. CAUTION: The Operating valve is the prime
7. Restore power to the heater and turn on the gas. Light, following the safety shutoff. All gas supply lines must be free
instructions on the lighting instruction plate. Check for proper opera- of dirt or scalé before Connecting to the unit
tion. .

to ensure positive closure. See Hazard Levels
page 2.

40. Fan and Limit Controls

If it is determined that the fan or limit control needs replacing, use only factory-authorized replacement parts thabhedefategigir heater.
Instructions for replacing fan or limit control:

1. Turn off the electric power and shut off the gas supply.
2. Remove the outer left side panel (left when facing the back of the unit). Remove the access panel. (See Figure 34.)
3. Remove defective controls and install new controls in the same mounting holes. Use only factory-authorized replacement parts.
4. Replace access panel and side panel.
5. Turn on the electric power and the gas supply.
6. Relight following the lighting instructions on the heater.
Figure 34 -
Access to
Controls
Limit
Control
Fan
Control
Remove
Control
Access
Panel

41. Vent System

Check the vent system at least once a year. Inspection should include all
joints, seams, and the vent cap. Replace any defective parts.
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42. Troubleshooting

TROUBLE PROBABLE CAUSE REMEDY
Venter motor will [1. No power to unit. 1. Turn on power, check supply fuses, or circuit breaker. If unit is equipped W
not start unit-mounted disconnect switch, check circuit breaker (See Paragraph 11).

2. No 24 volt power to venter relay.
3. Venter relay defective.
4. Defective motor or capacitor.

th

. Turn up thermostat; check control transformer output.
. Replace relay.
. Replace motor or capacitor.

Pilot will not light
(spark ignition
system)

L. Manual valve not open.
2. Airin gas line.
3.Dirt in pilot orifice.
4. Gas pressure too high or too low.
5. Kinked pilot tubing.
6. Pilot valve does not open.
7. No spark:
a) Loose wire connections
b) Transformer failure.
c) Incorrect spark gap.
d) Spark cable shorted to ground.
e) Spark electrode shorted to ground.
f) Drafts affecting pilot.

g) lgnition control not grounded.
h) Faulty ignition controller.

8. Optional lockout device interrupting contr
circuit by above causes.
9. Faulty combustion air proving switch.

. Open manual valve.

. Bleed gas line.

Remove and clean with compressed air or solvent (do not ream).
. Adjust supply pressure. (See Paragraph 10).

. Replace tubing.

.If 24 volt available at valve, replace valve.

~NOoO OO WNRIA~AODN

a) Be certain all wires connections are solid.

b) Be certain 24 volts is available.

¢) Maintain spark gap at .100".

d) Replace worn or grounded spark cable.

e) Replace pilot if ceramic spark electrode is cracked or grounded.

f) Make sure all panels are in place and tightly secured to prevent drafts at

g) Make certain ignition control is grounded to furnace chassis

h) If 24 volt is available to ignition controller and all other causes have beer]
eliminated, replace ignition control.

8. Reset lockout by interrupting control at thermostat.

9. Replace combustion air proving switch.

Pilot lights, main
valve will not open
(Spark Ignition
system)

1.Manual valve not open.
2.Main valve not operating.
a) Defective valve.

b) Loose wire connections.
3. Ignition control does not power main valv
a) Loose wire connections.

b) Flame sensor grounded. (Pilot lights - spaillb) Be certain flame sensor lead is not grounded or insulation or ceramic is nd

continues)
c) Gas pressure incorrect.

d) Cracked ceramic at sensor.
e) Faulty ignition controller.

1. Open manual valve.

2.

a) If 24 volt is measured at valve connections and valve remains closed, rep
valve.

b) Check and tighten all wiring connections.

ES.

a) Check and tighten all wiring connections.

ace

cracked. Replace as required.

c) Set supply pressure at 5" w.c. to 14" w.c. for natural gas and 11" w.c. to 1
w.c. for propane gas.

d) Replace sensor.

e) See Paragraph 33. If all checks indicate no other cause, replace ignition
controller. DO NOT ATTEMPT TO REPAIR IGNITION CONTROLLER.
THIS DEVICE HAS NO FIELD REPLACEABLE PARTS.

o

No heat (Heater

1.Incorrect manifold pressure or orifices.

1. Check manifold pressure (See Paragraph 10).

(See motor cuts out

Operating) 2. Cycling on limit control. 2. Check air throughput (See Paragraph 15).
3. Improper thermostat location or adjustme[8. See thermostat manufacturer's instructions.
Cold air delivered [1.Fan control improperly wired 1. Connect as per wiring diagram.
On Start-up 2. Defective fan control. 2. Replace fan control.
During Operation |3. Incorrect manifold pressure. 3. Check manifold line pressure (See Paragraph 10).
Motor will notrun L. Circuit open. 1. Check wiring and connections. .
2. Fan control inoperative. 2. Replace fan control.
3. Defective motor or capacitor. 3. Replace motor or capacitor.
Motor turns on 1. Fan control improperly wired. 1. Connect as per wiring diagram.
and off while 2.Defective fan control. 2. Replace fan control.
burner is operating |3. Poor contact between fan control and hedB. Check for bent mounting or loose mounting screws.

exchanger tube. Surface contact is required.

on overload 4.Motor overload device cycling on and off. |4. Check motor load against motor rating plate. Replace motor if needed.
below) 5.Low ambient temperature (less thar’Bp |5. Install fan delay relay kit (See Paragraph 17.)
causing false cycling.
Fan motor cuts 1.Low or high voltage supply . 1. Correct electric supply.
out on overload 2.Defective motor. 2. Replace motor.
3. Poor air flow. 3. Clean motor, fan and fan guard.
4. Defective bearing or lubrication. 4. Lubricate bearings or replace motor.
Blower motor 1.Improper motor pulley and/or adjustment. |1. See instructions in Paragraph 14.
cuts out on 2. Improper static pressure in the duct systen®. Adjust duct system dampers.
overload 3.Low voltage. 3. Check power supply.
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FOR SERVICE OR REPAIR, FOLLOW THESE STEPS IN ORDER:

FIRST: Contact the installer.

Name

Address

Phone

SECOND: Contact the nearest distributor (See telephone Yellow Pages.)

THIRD: Contact: REZNOR/Thomas & Betts Corporation
150 McKinley Avenue
Mercer, PA 16137
Phone: (724) 662-4400

Model No.

Unit Serial No.

Date of Installation

Thomas&Betts

©1999 Thomas & Betts Corporation, All rights reserved. Printed in the U.S.A.

Trademark Note: Rezno? is registered in the United States and other countries. All other trade-
marks are the property of their respective organizations.
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