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FURNACE SPECIFICATIONS

FURNACE | BLOWER | TEMP CFM MAX DOWNFLOW

I?\JTP‘I'J'”} WIDTH | WHEEL | RISE HIGH | OUTLET M%TPOR ‘é’fxf SUB

A SIZE *F | @0.5'W.C. | TEMP. °F ' BASE
50,000 | 17-1/2 | 10X8 |30-60 | 1200 160 13 3" | 2802-5511
75000 | 17-1/2 | 10X8 |35-65 | 1200 165 1/3 4" | 2802-5511
75,000 21 10X10 |30-60 | 1600 160 1/2 4" | 28045511
100,000 | 21 | 10X10 |40-70 | 1600 170 1/2 4" | 2804—5511
100,000 | 24-1/2 |(2)10X6 | 35-65 | 2000 165 3/4 4" | 2805-5511
125,000 | 24-1/2 |(2)10X6 | 40-70 | 2000 170 3/4 5" | 2805-5511

* All models aré supplied with 3" vent connections. An installer supplied transition to 4” or 5" diameter must be used where necessary.

DOWNFLOW

FURNACE DIMENSIONS

A B C D E F G H J
17-1/2 | 16-1/2 | 20-3/8 20 16 14—-1/2 | 18-5/8 | 15-1/8 19
21 20 20-3/8 20 19-1/2 18 18-5/8 | 18-5/8 19
24-1/2 | 23-1/2 | 20—3/8 20 23 21-1/2 | 18-5/8 | 22-1/8 19

Figure 1 — Furnace Dimensions and Specifications
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PRE—INSTALLATION INSPECTION

Inspect the shipping container and furnace for
wny evidence of shipping damage.

if furnace damage is found, notify freight carrier
and file claim.

NOTE

Some models are equipped with a shipping
strap on the blower motor shaft which sup-
ports the blower motor during shipping. This
strap must be removed before the furnace is
operated for the first time. It can be removed
by removing the two fastening screws.

CODE COMPLIANCE

The furnace described in these instructions are
design certified by the American Gas Association
to bein compliance with the latest edition of Amer-
ican National Standard Z21.47. In Canada, these
furnaces are design certified by the Canadian Gas
Association to be in compliance with the latest
edition of CAN/CGA 2.3.

These furnaces are forced air type and may be
utilized for indoor installation in manufactured
suildings (modular only), or buildings con-
structed on site. These furnaces are not certified
for installation in mobile homes, trailers or recre-
ational vehicles.

The installer must conform to all state, local and
provincial building codes when installing these

appliances. In the absence of state, local or pro-
vincial codes, these furnaces and related equip-
ment must be installed in accordance with the lat-
est issue of the following:

NATIONAL FUEL GAS CODE - ANSI Z223.1
NATIONAL ELECTRICAL CODE, ANSI/NFPA 70.

Applicable codes take precedence over any rec-
ommendation made in these instructions.

In Canada, the installer must conform to the CAN/
CGA—-B149 Installation Codes, the Canadian
Electrical Code, Partl, CSA C22.1, local plumbing
or waste water codes, and other applicable local
codes.

INSTALLATION POSITION

This furnace may be installed in an upflow, down-
flow or horizontal position. Depending on the con-
figuration shipped from the factory, it may be nec-
essary to convert the furnace from downflow to
upflow or from upflow to downflow configuration.
Use conversion instructions starting on Page 3.

CONVERSION INFORMATION

This furnace may be shipped in either the upflow

“or the downflow configuration. To convert from

upflow to downflow or vice—versa it is necessary
only to exchange the top and bottom casing caps
andtorotate the vent blower 180 degrees. Use the
step by step instructions on next page.
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Figure 2 — Upflow/Horizontal
Configuration

Figure 3 — Downflow/Horizontal
Configuration

To Convert From Downflow to Upflow Configuration

1.
2.
3.

Lay the furnace on its back.
Remove the front door.

Remove the seven sheet metal screws thatare
used to fasten the top cap to the casing.
Remove the top cap and save the screws.

Remove the four sheet metal screws that are
used to fasten the bottom cap to the casing.
Remove the bottom cap and save the screws.

5. Unplug the vent blower wires.

6. Disconnect the pressure hose from the vent

blower.,

Remove the four machine screws that fasten
the vent blower to the vent pan and save the
screws. Leave the gasket in place on the pan.
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8. Remove the two extra machine screws in the
vent pan front and save the screws.

9. Rotate the vent blower and transition 180° so
that its outlet points to the outlet air end of the
furnaces as shown in Figure 2.

10.Line up the vent blower mounting holes with
the holes in the vent pan and screw it into
place. Use the same machine screws that held
the vent blower in place previously.

11.Install the two extra machine screws in the two
open holesinthe front ofthe vent pan (See Fig-
ure 2).

12.Plug in the vent motor wires.
13. Plug the pressure hose into the vent blower.



14.Remove the rectangular knock—out in the
center of the top cap (See Figure 4.)

15. Install the top cap at the same end of the fur-
nace as the vent blower, using the sheet metal
screws saved earlier (See Figure 2).

16. Install the bottom cap on the bottom of the fur-
nace using the sheet metal screws saved ear-
lier (See Figure 2).

17.The conversion is now complete. The furnace
may now be installed in the upflow position or
in the horizontal position on either side.

To Convert From Upfiow to Downflow Configuration

1. Lay the furnace on its back.
2. Remove the front door.

3. Remove the seven sheet metal screws thatare
used to fasten the top cap to the casing.
Remove the top cap and save the screws.

4. Remove the four sheet metal screws that are
used to fasten the bottom cap to the casing.
Remove the bottom cap and save the screws.

5. Unplug the vent blower wires.

6. Disconnect the pressure hose from the vent
blower.

7. Remove the four machine screws that fasten
the vent blower to the vent pan and save the
screws. Leave the gasket in place on the vent
pan.

d. Remove the two extra machine screws in the
vent pan front and save the screws.

9. Install the cast aluminum transition onthe vent
blower, using the three screws supplied on the
vent blower (See Figure 5).

10. Rotate the vent blower 180° so that its outlet
points toward the inlet air end of the furnace
(See Figure 3). : ‘

11.Line up the vent blower mounting holes with
the holes in the vent pan and screw it into
place. Use the same machine screws that held
the vent blower in place previously.

12. Install the two extra machine screws inthe two
open holesinthe front ofthe vent pan (See Fig-
ure 3).

13.Plug in the vent motor wires.
14.Plug the pressure hose into the vent blower.

15. Remove the round knock—out at the right side
of the top cap (See Figure 4).

~ 16.Install the top cap at the opposite end of fur-

nace from the vent blower, using the seven
sheet metal screws saved earlier (See Figure
3).

17.Install the bottom cap on the bottom of the fur-
nace using the sheet metal screws saved ear-
lier (See Figure 3).

18. The conversion is now complete. The furnace
may now be installed in the downflow position
or in the horizontal position on either side.
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Figure 5 — Vent Blower

FURNACE LOCATION

This furnace is design certified for installation as
an upflow, downflow furnace or horizontal furnace
on either side in an alcove, closet, basement, at-
tic, garage or utility room. ltis certified only for use
in ahome constructed on—site or amanufactured
home completed at the final site. This furnace is
not design certified to be installed outdoors, in a
mobile home, trailer or recreational vehicle.

The furnace should be located as close to the chim-
ney or vent as possible and as close to the center
of the warm air distribution system as possible.

When the furnace is installed in a residential ga-
rage it must be located and installed such that it
will be protected from damage by vehicles. The
furnace must be installed so that the burners are
a minimum of 18” above the floor.

Clearances to Combustible Materials

Proper clearances from the furnace to any com-
bustible materials must be maintained. These re-
quired minimum clearances are shown below and
on a label in the furnace.

MINIMUM CLEARANCES — UPFLOW

Fronmt: ................ 2 inches
Back: ................. 0 inches
Sides: ................ 0 inches
Top ... 1 inch

Single—wall Vent: ...... 6 inches

Floor ................. combustible
MINIMUM CLEARANCES — DOWNFLOW
Front: ........ e 2 inches

Back: ................. 0 inches

Sides: ................ 0 inches

Top ... 1inch

B-1Vent: ............. 1 inch
Single—wall Vent: ...... 6 inches

Floor ................. non—combustible

Forinstallation on combustible flooring only when
installed on the special combustible floor base
listed in the Specifications table on page 2.

MINIMUM CLEARANCES — HORIZONTAL

Front: ................ 2 inches
Back: ................. 0 inches
Ends: ................. 1inch

Top ..o 1inch
B-1Vent: ............. 1inch
Single—wall Vent: ...... 6 inches
Floor ................. Combustible

When the furnace is installed in the horizontal po-
sition, line contact is permissible. The line formed
by the intersection of the top and sides of the fur-
nace may be in contact with combustible material.



IWARNING’

Do not install the furnace on its back. Doing so
1ld cause a fire, resulting in damage, injury
ur death,

Provide sufficient space around and in front of the
furnace for service and cleaning. Allow a mini-
mum of 24 inches from the front of the furnace for
service clearance. If the furnace is to be installed
in a close clearance closet, the door should be of
adequate size to allow for removal of the furnace
should it become necessary.

lWARNING‘

Failure to maintain proper clearances to com-
bustible materials can cause a fire, which could
result in damage, death or personal injury.

NOTICE

This furnace must be installed so the electrical
components are protected from water.

Installations on Combustible Flooring
This furnace may not be installed directly on com-
stible materials in the downflow position. it may
we installed directly on floors made of concrete or
other non—combustible materials. If it is neces-
sary to install the furnace in the downflow position
on a combustible floor, it is required that a com-
bustible sub—base be used. The part number of
the correct sub—base accessory is shown in the
specifications table on Page 2

COMBUSTION AND VENTILATION AIR

Provide ventilation and combustion air in accor-
dance with section 5.3, Air for Combustion and
Ventilaticn, of the NATIONAL FUEL GAS CODE,
ANSI Z223.1, or applicable provisions of the local
building codes. In Canada, refer to the latest edi-
tion of the CAN/CGA—-B149 Installation Code and
local codes for specifics.

IWARNING’

ADEQUATE VENTILATION AND COMBUS-
TION AIR MUST BE PROVIDED TO INSURE

ATISFACTORY AND SAFE OPERATION OF
THE FURNACE. AIR OPENINGS IN FRONT
PANEL AND TOP PANEL MUST NOT BE OB-
STRUCTED. FAILURE TO OBSERVE THIS

RECOMMENDATION COULD RESULT IN AS-
PHYXIATION.

DO NOT STORE OR USE HALOGEN EMITTING
SUBSTANCES IN THE VICINITY OF THIS AP-
PLIANCE. SUCH SUBSTANCES INCLUDE
CHLORINE BASED CLEANERS AND SWIM-
MING POOL CHEMICALS, WATER SOFTEN-
ING CHEMICALS, DE-ICING SALTS AND
CHEMICALS, CLEANING SOLVENTS SUCH
AS CARBON TETRACHLORIDE OR PERCHLO-
ROETHYLENE, HALOGEN TYPE REFRIGER-
ANTS, PRINTING INKS, PAINT AND PAINT RE-
MOVERS, VARNISHES, HYDROCHLORIC
ACID,CEMENTS AND GLUES, AND MASONRY
ACID WASHING MATERIALS. THE AIR USED
BY THE BURNER FOR COMBUSTION MUST
BE FREE OF HALOGENS TO AVOID POSSIBLE
CORROSION TO THE HEATING SURFACES
WHICH COULD RESULT IN ASPHYXIATION.

IMPORTANT NOTICE

This furnace is not to be used as a construction
heater to supply heat to an unfinished building
during the finishing phases of construction. This
practice exposes the furnace to abnormally low
return air temperatures which can cause conden-
sation in the furnace or vent leading to premature
failure. This practice also exposes the furnace to
an abnormally corrosive atmosphere from
sources such as paint, varnish and adhesives,
which can lead to premature heat exchanger or
ventfailure. The practice also allows foreign mate-
rials such as sawdust or sheet rock dust to enter
the furnace blower, burner, heat exchanger, mo-
tors, and vent system resulting in shorter life of the
furnace. Use of this furnace as a construction
heater will void the warranty.

Installations in a Confined Space

A confined space is defined as a space whose vol-
ume is less than 50 cubic feet per 1000 BTUH of
the total input ratings of all appliances installed in
the space. If the furnace is to be installed in a con-
fined space such as a small closet or room, provi-
sions must be made for supplying combustion
and ventilation air to the space surrounding the
furnace. (See Figure 6). This air must come from
the outside or from some larger area in the build-
ing which meets the requirements of an uncon-
fined space.



Two openings of equal area must be provided; one
starting within twelve inches of the ceiling and one
starting within twelve inches of the fioor of the con-
fined space. The upper opening must always be
above the top of the furnace casing. The lower
opening, if in the side wall, floor or door, shall be lo-
cated below the level of the burner in the furnace.

If all air is from inside building, the total free area
of each opening must be at least one square inch
for each 1,000 BTUH of furnace input but not less
than 100 square inches.

If all air is from outdoors, when communicating di-
rectly with the outdoors through vertical ducts, the
total free area of each opening must be at least
one square inch for each 4,000 BTUH of furnace
input, and when communicating directly with the
outdoors through horizontal ducts, the total free
area ofeach duct mustbe atleast one squareinch
for each 2,000 BTUH of furnace input.

When ducts are used, they must be of the same
cross—sectional area asthe free area of the open-
ings to which they connect. The minimum dimen-
sion of rectangular air ducts must not be less than
three inches.

Installations in an Unconfined Space

An unconfined space is defined as a space whose
volume is more than 50 cubic feet per 1000 BTUH
of the total input ratings of all appliances installed
in the space. In unconfined spaces in a building
of conventional frame, masonry, or metal con-
struction, infiltration is normally adequate to pro-
vide air for combustion and ventilation.

In buildings of tight construction, all air must be
obtained from outdoors or from spaces commu-
nicating freely with outdoors. A permanent open-
ing or openings having a total free area of not less
than one square inch for each 5000 BTUH of fur-
nace input must be provided.

If the furnace is to be installed in a commercial
building, a building with an indoor pool, a laundry
room, hobby or craft room, or chemical storage
area, all air must be broughtin from outside as de-
scribed above.

Further details on supplying outdoor air for com-
bustion may be obtained from Section 5.3.3 ofthe
National Fuel Gas Code ANSI Z223.1. In Canada,
refer to the latest edition of the CAN/CGA—B149
Installation Code and local codes for specifics.

IWARNING‘

WHEN THE FURNACE IS INSTALLED IN AM
ATTIC OR OTHER INSULATED SPACE, MAK
SURE THAT ALLINSULATION ISATLEAST 17
AWAY FROM FURNACE COMBUSTION Alk
OPENINGS. FAILURE TO DO THIS COULD
CAUSE ASPHYXIATION OR FIRE.

OPENING FOR
VENTILATION AIR 1

ESESESEE]

—

OPENING FOR
COMBUSTION AIR

Figure 6 — Air Openings

FURNACE SIZING AND DUCT SYSTEM
DESIGN

The duct system must be installed in confor-
mance with ASHRAE/NFPA 90, Standard for In-
stallation of Warm Air Heating and Air Systems
and other applicable local codes. Failure to ad-
here to proper duct system design standards can
reduce airflow, resulting in reduced system per-
formance and possible furnace damage.



Consideration should be given to the heating ca-
pacity required and also the air quantity (CFM) re-
quired if A/C is to be installed along with the fur-
nace or at some future time. These factors can be
determined by calculating the heat loss and heat
gain of the home or structure.

If these calculations are not performed and the
furnace is oversized, the following may result:

1. Short cycling of the furnace.

2. Wide temperature fluctuations from the ther-
mostat setting.

3. Reduced overall operating efficiency ofthe fur-
nace.

The supply and return duct system must be of
adequate size and designed such that the furnace
will operate within the designed air temperature
rise range and not exceed the maximum de-
signed static pressure. These values are listed
in the table below.

INPUT EXT. STATIC IN. W.C.
BTUH | MINIMUM | MAXIMUM
50,000 10 50
75.000 12 50
100,000 15 50
125,000 .20 50

Additional information, values and data neces-
sary for heat loss, heat gain and duct system de-
sign may be found in the ASHRAE HANDBOOK
OF FUNDAMENTALS or in other nationally recog-
nized publications recognized by municipal,
state, provincial and federal code authorities.

If possible, it is recommended that the supply air
duct attached to the furnace be provided with are-
movable access panel. The opening should be
accessible when the furnace is installed in service
and should be large enough that smoke or re-
flected light may be observed inside the casing to
indicate the presence of leaks in the heat ex-
changer. The cover panel for this opening should
be attached in such a manner as to prevent leaks.

A/C Usage Duct Systems

1. When assingle (common) duct system is used
one of the following methods shall be used:

a. A plenum type cooling coil must be
installed on the air discharge side, or

b. A blower—caoil type cooling coil must be in-
“stalled in parallel with and isolated from the
furnace, or

c. A self—contained A/C unit must be in paral-
lel with and isolated from the furnace.

IWARNING‘

DAMPERS MUST BE INSTALLED WHEN A
COIL—-BLOWER OR SELF—-CONTAINED UNIT
IS EMPLOYED TO PREVENT CONDITIONED
COOL AIR FROM COMING IN CONTACT WITH
THE HEAT EXCHANGER TO AVOID MOIS-
TURE CONDENSATION AND RUST OUT,
WHICH CAN ALLOW PRODUCTS OF COM-
BUSTION TO BE CIRCULATED INTO THE LIV-
ING AREA BY THE FURNACE BLOWER RE-
SULTING IN POSSIBLE ASPHYXIATION. IF
DAMPERS ARE MANUALLY OPERATED TYPE,
A MEANS MUST BE PROVIDED TO PREVENT
EITHER THE FURNACE OR A/C UNIT FROM
OPERATING UNLESS DAMPERS ARE IN FULL
HEAT OR COOL POSITION.

2. If two duct systems are used as could be the
case with a coil-blower or a self—contained
A/C unit, the furnace and A/C unit should be
controlled by a single combination heating and
cooling thermostat which will prevent the fur-
nace and A/C unit from operating simuitane-

ously.
l CAUTION

If a separate heating and separate cooling
thermostat is used, a manually operated elec-
trical interlock switch must be installed to pre-
vent simultaneous operation of both systems
and avoid a possible hazardous condition due
to overheating of the conditioned space.

RETURN AIR AND FILTERS

Return Air Temperature
This furnace is designed to be operated in normal

- household temperatures. The continuous return

air temperature must not be below 60°F or above
85°F.

Return Air Connection — Upflow

The return air may be brought in through the
bottom of the furnace or through one or both
sides of the furnace casing. The furnace casing



may:be cut out so that side return air connections
may be used. The furnaceis supplied with flanges
on the top of the furnace to which the return air
duct may be fastened. The casing top is
embossed to indicate where to bend the flanges.
If a side return is to be used, cut out the side ofthe
casing 14" high by 16 1/4” wide using the lances
in the casing side as a guide. DO NOT CUT THE
OPENING LARGER THAN 14”x 16 1/4”. It is not
permissible to cut out the back of the furnace.

l WARNING'

WHEN SIDE RETURN AIRDUCTS AREUSEDA
SOLID METAL BLOCK-OFF PANEL MUST BE
USED TO BLOCK THE BOTTOM OPENING IN
THE FURNACE. FAILURE TO DO SO COULD
CAUSE FLUE GASES TO BEDRAWN INTO THE
LIVING SPACE, WHICH COULD RESULT IN
ASPHYXIATION.

The return air ducts to the furnace must have a
total cross sectional area of not less than two
square inches per 1000 BTUH of furnace input
rating for heating operation. If air conditioning is
to be installed with the furnace, or if it may be
added at a later time, larger return air ducts may
be required, depending on the capacity of the air
conditioner and the airflow required. For
applications requiring more than 1800 CFM, it will
be necessary to use the bottom return, both side
returns or one side plus the bottom return.

Return Air Connection — Downflow — The re-
turn air connection to the furnace must be
attached to the top of the furnace. It is not permis-
sible to cut out the side of the furnace casing for
side return ducts. The furnace is supplied with
flanges on the top of the furnace to which the
return air duct may be fastened. The casing top is
embossed to indicate where to bend the flanges.

The return air ducts to the furnace must have a to-
tal cross sectional area of not less than two square
inches per 1000 BTUH of furnace input rating for
heating operation. If air conditioning is to be
installed with the furnace, or if it may be added at
a later time, larger return air ducts may be
required, depending on the capacity of the air
conditioner and the airflow required. The return air
opening in the top of the furnace is large enough
for the largest capacity air conditioner for which
the furnace blower is rated.
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Return Air Connection — Horizontal — The re-
turn air duct must be connected to the inlet end of
the furnace. ltis not permissible to cut out the side
ofthe furnace casing for side returnducts. The fr

nace is supplied with flanges on both ends of the
furnace to which the supply and return air ducts
may be fastened. The casing is embossed on
both ends to indicate where to bend the flanges.

The return air ducts to the furnace must have a to-
tal cross sectional area of notless thantwo square
inches per 1000 BTUH of furnace input rating for
heating operation. If air conditioning is to be
installed with the furnace, or if it may be added at
a later time, larger return air ducts may be
required, depending on the capacity of the air
conditioner and the airflow required. Thereturn air
opening in the top of the furnace is large enough
for the largest capacity air conditioner for which
the furnace blower is rated.

IWARNING)

WHEN THE FURNACE IS INSTALLED SO THAT
SUPPLY DUCTS CARRY AIR CIRCULATED BY
THE FURNACE TO AREAS OUTSIDE TH"™
SPACE CONTAINING THE FURNACE, THER.
TURN AIR MUST ALSO BE HANDLED BY A
DUCT(S) SEALED TO THE FURNACE CASING
AND TERMINATING OUTSIDE THE SPACE
CONTAINING THE FURNACE. FAILURETO DO
SO CAN RESULT IN ASPHYXIATION.

FILTERS - Air filters must be used with this fur-
nace. Failure to do so will cause dirtto accumulate
on the furnace blower motor, blower wheel, heat
exchanger and air conditioning coil, resulting in
reduced system efficiency, erratic control per-
formance and possible equipment damage.

Air velocity must not exceed 300 feet per min-
ute through low velocity disposable filters. Air
velocity must not exceed 650 feet per minute
through high velocity cleanable permanent fil-
ters. Use of a filter that is too small will cause
static pressure in the duct system to be too
high, which will have an adverse effect on
heating and cooling operation.
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Figure 7 — Downflow Filters

Downflow — Filters must be mounted in a loca-
~tion where they are easily accessible for replace-
ment, either behind a central return air grille or in
a filter box mounted on top of the furnace as
shown in Figure 7. Afilter rack is supplied with the
furnace. The table lists the minimum filter sizes.

INPUT | Furnace Cleanable|Disposable
BTUH Width Filter Filter

50,000 | 17—-1/2 | 14x20 |(2)10x 20
75,000 | 17-1/2 | 14x20 [(2)14x 20
75,000 21 16x20 |(2)16x20
100,000| 21 16x20 |(2)16x20
100,000 24—-1/2 | 20x20 |(2)20x 20
125,000| 24—-1/2 | 20x20 | (2) 20x 20
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Figure 8 — Upflow Filters

Upflow — An appropriately sized permanent
cleanable or disposable filter shall be used. The
filter should be installed in a side return filter rack
or, if bottom return is to be used in a suitable filter
box under the furnace. Filters must be located
external to the furnace casing (See Figure 8).

Horizontal — An appropriately sized permanent
cleanable or disposable filter shall be used. The
filter should be installed behind a return grille or
other location with easy access for filter change.
Locating the filter in a crawl space, attic or other
inaccessible location will result in filters not being
changed as frequently as recommended.



GAS PIPING

l WARNING

Use only the type of gas for which the furnace
is equipped. Using the wrong gas could create
a hazard, resulting in damage, personal injury
or death.

Before installing gas piping, check with local code
authorities for requirements concerning gas pip-
ing.

In the absence of local codes, follow the recom-
mendations contained in NATIONAL FUEL GAS
CODE ANSI Z223.1 for gas piping materials, pipe
sizing, and the requirements for installation. In
Canada, refer to the latest edition of the CAN/
CGA—-B149 Installation Code and local codes for
specifics. Itisrecommended that a gas cock shut-
off valve be installed in the gas supply line outside
the casing where itis readily accessible, as close
to the furnace as is practicable, as shown in Fig-
ure 9 and 10.

An 1/8 in. NPT (plugged) pressure tap for test
gauge connection must be installed in the gas
supply line immediately upstream from the fur-
nace if local authorities do not allow use of th
pressure tap in the gas valve for this purpose.

Install a dirt leg at the bottom of any vertical riser
ordrop, as close to the furnace as possible, to col-
lect moisture and foreign material. Install a
ground joint union just ahead of the gas control
valve. A typical downflow arrangement is shown
in Figure 9. Atypical upflow arrangement is shown
in Figure 10.

When making the connection at the gas control
valve, use a wrench on the inlet side of the valve
to prevent any possible twisting of the valve body
which could cause damage and leaks. When
making up pipe joints use pipe thread compound
which is resistant to natural and LP (propane)
gases.

BLOWER DOOR

SWITCH \

T VENT
FURNACE g o T VENT PIPE
CONTROL N TRANSITION

. ol =,
VALVE
ROLL-OUT ___ | .
SWITCHES (] {

«——— GASPIPE

3” DIAMETER
|_—"" VENT PIPE

GAS SHUT-OFF

PRESSURE
SWITCH — || %

| o - €BIOF e/// SWITCH
HOT SURFACE &
IGNITOR = NN\ Pl
GAS VALVE —) = 7 N
o | 7 :‘/ DIRT LEG

————— VENT BLOWER

]

Figure 9 — Downflow Configuration
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Figure 10 — Upflow Configuration

Unless prohibited by local codes, it is permissible
to use a flexible corrugated metal gas connector
for the last section of gas piping connected to the
furnace gas valve. If a flexible connector is used,
it must be certified to be in compliance with ANSI
Standard Z21.24 or, in Canada, with Standard
CAN1-6.10.

Following installation of the piping, first ensure
that the gas control lever or knob on the gas valve
is in the off position and then pressurize the sys-
tem with gas. Thoroughly check the piping sys-

tem for leaks.
l CAUTION

During pressure testing of the gas supply pip-
ing system, observe the following to avoid fire,
explosion, asphyxiation, or damage to the ap-
. pliance.
~ a. If test pressure is less than or equal to 1/2

psig (3.48 kPa)(14” w.c.), isolate the furnace
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by closing its individual manual shutoff
valve.

b. If test pressure is greater than 1/2 psig (3.48
kPa)(14” w.c.), the furnace and its individual
shutoff valve must be disconnected from
the gas supply system.

l CAUTION !

NEVER USE AN OPEN FLAME TO CHECK FOR
LEAKS. FIRE OR EXPLOSION COULD OCCUR.
SINCE SOME LEAK SOLUTIONS INCLUDING
SOAP AND WATER MAY CAUSE CORROSION
OR STRESS CRACKING, THE PIPING MUST
BE RINSED WITH WATER AFTER TESTING
UNLESS IT HAS BEEN DETERMINED THAT
THE LEAK SOLUTION IS NON—-CORROSIVE.

The maximum and minimum gas supply pressure
required at the inlet of the gas control valve is
shown on the unit rating plate. When the furnace
is in operation, the inlet pressure must be within
the limits shown.




VENTING (CATEGORY I)

This furnace is a fan—assisted Category | furnace
which operates with a non—positive vent static
pressure and has a flue loss of not less than 17
percent. It may be vented vertically using B—vent
(Category I) or it may be vented horizontally
through a side wall by using an approved acces-
sory power venter. For sidewall venting, follow the
instructions accompanying the power venter and
the additional instructions in the section on side-
wall venting beginning on page 16.

The vent installation shall be in accordance with
Part 7, Venting of Equipment, of the NATIONAL
FUEL GAS CODE, ANSI Z223.1, or applicable
provisions of the local building codes. In Canada,

for more information regarding vent design and

installation, refer to the latest edition of the CAN/
CGA-B149 Installation Code.

1. This furnace must be connected to a factory
built chimney or vent complying with a recog-
nized standard, or a masonry or concrete
chimney lined with alining material acceptable
to the authority having jurisdiction.

2. The vent material can be single wall or B—1
(type B vent with one inch clearance) for the first
five feet from the furnace. Beyond five feet it
must be B—1 or a permanent, lined chimney.

3. Maintain minimum six inch clearance to com-
bustible material for single wall vent and one
inch clearance for B—1 vent.

4. When using Listed B—1 vent materials and/or
a listed Manufactured chimney, they must be
installed in accordance with the manufactur-
er’s installation instructions and the terms of
the listing.

5. If horizontal vent pipe is required, it should be
as short as possible and pitch upward toward
the vertical riser or chimney inlet at least 1/4”
per foot to help insure proper venting.

6. Where two or more appliances are connected
to a common vent or flue, use the vent tables
in the venting booklet supplied with this fur-
nace to determine the proper vent connector
size.

7. DO NOT USE dampers or restrictors in vent
piping or flue.
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8. Vent pipe sections must be securely fastened
together and fastened tothe furnace fiue collar
using screws where required.

9. Joints in the vent pipe must be securely mac
and any horizontal run of the vent pipe must be
supported no less than one sunport every
three feet to prevent sagging.

10. This furnace may be common vented with a
water heater or other gas—fired naturally
vented appliance.

I CAUTION

THIS FURNACE MUST NOT BE CCHNECTED
INTO ANY PORTION OF A MECHANICAL
DRAFT SYSTEM OPERATING UNCER PCSI-
TIVE PRESSURE.

THIS FURNACE MUST NOT BE CONNECTED
TO A CHIMNEY FLUE SERVING A SEPARATE
APPLIANCE DESIGNED TO BURN SOLID
FUEL.

Vent System Sizing

Refer to the venting tables in the NATIONAL FUEL
GAS CODE, ANSI Z223.1 for details on proper siz-
ing ofthe vent system for this furnace. The furnac
is supplied with a three inch diameter vent con-
nection. Some models require four inch or five
inch diameter vent pipe. The specification table
on page 2 lists the proper size of vent connector
pipe for each model of furnace. If a vent pipe of
more than three inch diameter is required for the
furnace being installed, the installer must supply
a suitable transition.

Venting into an Existing Chimney

Whenever possible, B—1 metal pipe should be
used for venting. Where use of an existing chim-
ney is unavoidable, the following rules must be
followed: (1) The masonry chimney must be built
and installed in accordance with nationally recog-
nized building codes or standards and must be
lined with approved fire clay tile flu= liners or
other approved liner material that wil! resist cor-
rosion, softening, or cracking from fiue gases.
THIS FURNACE IS NOT TO BE VENTED INTO
AN UNLINED MASONRY CHIMNEY. {2) This fur-
nace may be vented into a fire clay tile lined m-
sonry chimney only ifasource of dilution airis pr.
vided, such as by common venting with a draft
hood equipped water heater. If no such source of
dilution air is available, Type B vent must be used.



The existing chimney may be used as a chase for
the Type B vent. (3) The chimney must extend at
least three feet above the highest point where it
passes through a roof of a building and at least
wo feet higher than any portion of the building
within a horizontal distance of ten feet. (4) The
chimney must extend at least five feet above the
highest equipment draft hood or flue collar.

inspection of Existing Chimney

1. Before connecting the vent connector to a
chimney, the chimney passageway must be
examined to ascertain that it is clear and free
of obstructions and must be cleaned if previ-
ously used for venting solid or liquid fuel—
burning appliances or fireplaces.

Cleanouts must be examined to determine
that they will remain tightly closed when notin
use.

3. When inspection reveals that an existing chim-
ney is not safe for this application, it must be re-
built to conform to nationally recognized stan-
dards, lined or relined with a suitable liner, or
replaced with a suitable vent or chimney.

Venting with Metal Pipe

Type B (double wall) vents must extend in a gener-
ally vertical direction with no offsets exceeding 45
degrees, exceptthatone horizontal run may be al-
lowed. Any angle greater than 45 degrees from
the vertical is considered horizontal. The total
horizontal run of a vent plus any horizontal vent
connector must not be greater than 75% of the
vertical height of the vent. A Type B vent must ter-
minate at least five feet in vertical height above the
highest connected equipment draft hood or flue
collar.

Vent Connection
The furnace is supplied with athree inch diameter
vent connection at the vent blower. For
installations where the vent passes in front of the
blower compartment (downflow and some
horizontal), a two foot long section of three inch
diameter single—wall vent pipe should be used to
extend the vent outside of the furnace casing. This
section of the vent pipe may be installer supplied,
or factory accessory part number 2802—-312P
may be used. If a transition to type B vent is to be
~done, the transition should be outside of the
furnace casing. If a transition to a larger size vent
pipe is required the transition should be outside
of the furnace casing.

N
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Vent Connector Sizing

A vent connector must be sized properly for the
equipment connected to it. The furnace is sup-
plied with a three inch diameter vent connection.
Some models require four inch or five inch diame-
ter vent pipe. The specification table on page two
lists the proper size of vent connector pipe for
each maodel of furnace. If a vent pipe of more than
three inch diameter is required for the furnace
being installed, the installer must supply a suit-
able transition. Use the vent tables in the
NATIONAL FUEL GAS CODE, ANSI Z223.1 to de-
termine the proper vent connector size.

The vent connector must be as short as possible
and the furnace should be located as close as
practicable to the chimney or vent.

The horizontal run of avent connector must not be
more than 75% of the height of the vertical portion
of the chimney or vent above the connector.

A vent connector must not pass through any ceil-
ing, floor, fire wall, or fire partition. A single—wall
metal pipe vent connector must not pass through
any interior wall.

Condensation

These furnaces are not intended to have conden-
“sation occur in the furnace or in the venting sys-
tem. Such condensation can cause corrosion and
premature failure of the vent system, leading to
possible asphyxiation. In most cases, condensa-
tion is a result of an oversized vent system. When
sizing the vent system for this furnace, the vent
pipe size should be kept to the minimum allow-
able according to the vent tables in the National
Fuel Gas Code. Where local experience indicates
that condensation may be a problem, the follow-
ing steps should be taken:

1. Usage of single—wall vent pipe should kept to
a minimum and should never be used in any
unheated space.

2. As noted above, all masonry chimneys must
be lined with the liner sized no larger than is
necessary for the capacity of the attached ap-
pliances.

3. Iflocal codes permit, the outside of metal vent
pipe may be insulated with a noncombustible
insulating material.



4. If necessary, the furnace circulating blower
may be set to a lower speed, which will raise
the flue temperature slightly. However, the
temperature rise across the furnace must not
exceed the maximum listed in the specifica-
tion table in these instructions and on the fur-
nace rating plate.

In certain conditions, condensation in a lined ma-
sonry chimney may be unavoidable. In such
cases, provisions must be made to drain off and
- dispose of condensate to avoid damage to the
- chimney.

Further Instructions

For more details on venting or other aspects of
gas appliance installation, consult the NATIONAL
FUEL GAS CODE, ANSI Z223.1. In Canada,
consult the CAN/CGA—B149 Installation Code. It
is highly recommended that all gas appliance
installers and servicemen have a copy of this
manual.

Replacement of Existing Furnace on Common
Vent System

When this furnace isinstalled as a replacement for
an old furnace which is common vented with a
water heater or other gas appliance, and the new
furnace is no longer connected to the common
venting system, the common vent system may be
too large for the appliances remaining on the vent
system after the old furnace is removed. To test for
an oversized vent system, the following steps
shall be followed with each appliance remaining
connected to the common venting system placed
in operation, while the other appliances remaining
connected to the common venting system are not
in operation: ‘

1. Seal any unused openings in the common
venting system.

Visually inspect the venting system for proper
size and horizontal pitch and determine that
there is no blockage or restriction, leakage,
corrosion or other deficiencies which could
cause an unsafe condition.

3. Insofar as is practical, close all building doors
and windows and all doors between the space
in which the appliances remaining connected
to the common venting system are located
and other spaces of the building. Turn on
clothes dryers and any appliance not con-
nected to the common venting system.
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Turn on any exhaust fans, such as range
hoods and bathroom exhausts, so they will
operate at maximum speed. Do not operate a
summer exhaust fan. Close fireplace damp-
ers. ‘

Follow the lighting instructions. Place the appli-
ance being inspected in operation. Adjust ther-
mostat so appliance will operate continuously.

5. Testforspillage atthe draft hood relief opening
after five minutes of main burner operation.
Use the flame of a match or candle, or smoke
from a cigarette, cigar, or pipe.

After it has been determined that each appli-
ance remaining connected to the common
venting system properly vents when tested as
outlined above, return doors, windows, ex-
haust fans, fireplace dampers, and any other
gas—burning appliance to their previous con-
dition of use.

7. fimproper venting is observed during any of
the above tests, the common venting system
must be corrected. Any changesto the venting
system must be in accordance with the NA-
TIONAL FUEL GAS CODE, ANSI Z223.1. In
Canada, any changes to the venting systen
must be in accordance with the latest edition
of the CAN/CGA—-B149 Installation Codes
and applicable local codes.|fany portion ofthe
common venting system must be resized, it
should be resized to approach the minimum
size as determined using the appropriate ta-
bles in Appendix G in the National Fuel Gas
Code, ANSI Z223.1 or in Canada, the latest
edition of the CAN/CGA—-B149 Installation
Code.

SIDEWALL VENTING

For applications where vertical Category | venting
is not possible, the only recommended method of
sidewall venting is through the use of an accesso-
ry power venter. Only power venters approved by
a nationally recognized approval agency may be
used. Approved power venters are Tjernlund
Models GPAK—~JT or GPAK-1T and Field Con-
trols Models PVG—2 or SWG—4HD. For installa-
tion details, follow the installation instructior
supplied with the power venter.



IWARNING

When sidewall venting these furnaces with a
wwer venter, it is required that a barometric
uraft damper be installed in the vent near the
furnace. Failure to do so could cause a malfunc-
tion of the furnace resulting in asphyxiation.

NOTE

It is recommended that a post—purge timer be
used. This is a device that keeps the power venter
in operation for a short period at the end of each
burner cycle in order to clear out all flue gases
from the vent. Manufacturers of power venters
also can supply post—purge timers.

ELECTRICAL WIRING

All internal wiring has been made at the factory.
Field wiring requires only the connection of line
voltage supply wiring and low voltage thermostat
wiring.

Service wiring and control wiring may be brought
into the furnace through either side using the
holes provided.

afer to the unit rating plate and specification ta-
vies found in these instructions for applicable
electrical characteristics and requirements. A
complete wiring diagram is supplied on page 20.

Service wiring

Field wiring connections should be made inside
the furnace casing and a suitable strain relief
should be used at the point the wires exit the fur-
nace casing. In order for the electrical controls in
the furnace to operate properly, correct electrical
polarity must be observed. If the furnace does not
work on initial strt—up and the diagnostic light on
the furnace control flashes six times, the polarity
is reversed. Field wiring of the unit should con-
form to local codes or in the absence of local
codes with the National Electrical Code ANSI/
NFPA 70. In Canada, field wiring of the unit should
conform to local codes or in the absence of local
codes with the Canadian Electrical Code, Part |,
CSA C22.1.

A separate fused circuit from the main electrical
'nel should serve only the furnace.

Electrical Grounding
The furnace casing must have an uninterrupted
electrical ground in accordance with the National
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Electrical Code ANSI/NFPA 70 or, in Canada, with
the Canadian Electrical Code, Part |, CSA C22.1.
DO NOT use gas piping as an electrical ground.

Control Wiring

The thermostat should be installed in accordance
with the manufacturer’s instructions, furnished
with the thermostat, and make connections to the
unit as shown on the unit wiring diagram. ltis rec-
ommended that size 18 AWG wire be used.

Heat Anticipator

Ifthe wall thermostat has an adjustable heat antic-
ipator, the setting should be .48 amps. If any ac-
cessories are to be connected to the furnace, the
heat anticipator setting may change. Use a suit-
able ammeter to measure the actual anticipator
current.

Accessories

A humidifier or electronic air cleaner may be used
with this furnace. All accessories should be wired
according to the manufacturer’s instructions.

The furnace control board has a terminal marked
EAC which may be used to power an electronic air
cleaner accessory. This terminal is energized with
115 volts whenever the furnace circulating air
blower is operating in either heating or cooling
speed.

The furnace control board has a terminal marked
HUM which may be used to power an humidifier
accessory. This terminal is energized with 115
volts whenever the wall thermostat calls for heat.

Make sure that the total load on the furnace
transformer does not exceed 40 VA, including
gas valve, furnace relays, accessories, and air
conditioner loads.

Do not attempt to wire an electronic air cleaner
into the furnace blower relay. Damage to the fur-
nace blower motor may result.

Twinning

When two furnaces are installed using the same
duct system, it is very important that the two fur-
nace circulating air blowers operate simultaneous-
ly. If one blower starts before the second blower, the
duct system will become pressurized with air and
the second blower will be made to turn backwards.
During heating operation, this will cause overheat-
ing of the second furnace, possibly causing an un-
safe condition and damage to the furnace. If twin-
ning of two furnaces is desired, it is necessary to
use the accessory twinning kit that is designed for



- use with these furnaces. The accesory twinning kit
is available from your distributor.

Blower Motor Speed Selection

These furnaces are equipped with blowers which
have multi—speed direct drive motors.

The blower speed selected is dependent upon
the design and static pressure loss of the duct
system. The duct system external static pressure
includes the combined total of the supply and re-
turn ducts and any plenum type air conditioning
coil if used.

The furnace must be adjusted to operate at or be-
low the maximum external static (in. W.C.) and
within the air temperature rise range as shown on
the unit rating plate and in the specification table.

Dependent upon the conditions in a particular in-
stallation, the blower speeds may need to be
changed to give the proper operation on cooling
or heating. The table above shows the proper
blower speed to use for cooling operation.

l DANGER '

SHOCK HAZARD - BE SURE ELECTRICAL
POWER TO FURNACE IS TURNED OFF BE-
FORE CHANGING MOTOR SPEEDS.

Motor Terminal Identification
Four—speed motors

White — Common

Black — High

Blue — Medium High

Yellow — Medium Low

Red — Low

Three—speed motors
White — Common

Black — High
Blue — Medium
Red - Low

These leads should be connected in the control
box to either the heating terminal or the cooling
terminal, depending on the airflow desired. The
unused motor speed lead(s) should be con-
nectedto the terminals marked PARK on the blow-
er control board in the furnace control box.

MOTOR SPEED TAP SELECTION FOR COOLING
FURNACE| BLOWER COOLING SYSTEM CAPACITY, BTUH i
INPUT | WHEEL | 18,000 | 24,000 | 30,000 | 36,000 | 42,000 | 48,000 | 60,000
50,000 10X8 Low Med. High
75,000 10X 8 Low Med. High
75,000 | 10X 10 Low |Med.Low |Med. High| High
100,000 | 10X 10 Low |Med.Low [Med. High| High
100,000 | (2) 10X 6 Low Med. Low|Med.High| High*
125,000 | (2) 10X 6 Low |Med. Low|Med.High| High*

*Upflow applications requiring more than 1800 CFM must use bottom return, both side returns or one side return plus the bottom return.

Blower Timings
The electronic furnace control supplied on this
furnace controls the blower delay timings.

The heating on delay, from when the gas valve
opens to when the circulating blower comes on,
is fixed at 30 seconds and is not adjustable.

The heating off delay, from when the gas valve
closes to when the circulating blower shuts off, is
factory set at 180 seconds. This timing may be ad-
justed to 60, 90, 120 or 180 seconds on the elec-
tronic furnace control. The furnace control has four
pins and a small jumper plug which is used to ad-
just the blower off delay. (See Figure 11).
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Put jumper plug
across pins for
desired blower
delay time (90
seconds shown)

60

150

Figure 11. Blower Timing Change



Diagnostics

The electronic furnace control supplied on this

furnace is equipped with a diagnostic light which

flashes when there is a service problem with the
‘rnace. The number of times the light flashes

indicates the location of the problem, as listed

below:

Steady off — Normal operation

One flash — False flame sense — Check for stuck
open gas valve.

Two flashes — Pressure switch stuck closed.
Check for shorted wires, bad pressure switch.

Three flashes — Pressure switch failed to close
— Check vent blower, pressure switch, vent block-
age, disconnected pressure hose.

Four flashes — Limit switch open — Check for
open limit switch, loose connections in limit cir-
cuit.

Five flashes — Rollout switch open — Check for
open rollout switches, loose connections in.rol-
lout switch circuit.

Six flashes — Reversed line voltage polarity —
Check incomng power wiring for proper polarity.

Seven flashes — One hour pressure switch lock-
out — Pressure switch has cycled four times in a
single call for heat — Check for vent blockage,
loose connections in pressure switch circuit.

Eight flashes — One hour ignition lockout —
Burner failed to light in three tries — Check gas
flow, gas pressure, gas valve operation, flame
sensor.

Nine flashes — One hour ignition lockout — Five
recycles in a single call for heat. Check gas flow,
gas pressure, gas valve operation, flame sensor.

Steady on — Gas valve energized with no call for
heat from thermostat, or, control failure.
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PRE—-OPERATIONAL CHECKS

l DANGER l

SHOCK HAZARD - BE SURE ELECTRICAL
POWER TO FURNACE IS TURNED OFF BE-
FORE PERFORMING THE PRE-OPERA-
TIONAL CHECKS.

1. Be sure that the furnace is equipped for the
type of gas being supplied to the furnace. See
unit rating plate. If LP (propane) gas is to be
used, make sure that the furnace has been
properly converted.

2. Manually spin circulating air blower wheel to
ensure that it turns freely and does not strike
the blower housing.

3. Wasthe gas piping tested and/or purged of air
then checked for leaks? See instructions for
gas piping. Even the smallest leak must
be eliminated before attempting to light the
furnace.

SEQUENCE OF OPERATION

These furnaces are equipped with an electric hot
surface burner ignition system. In response to a
call for heat by the room thermostat, the burners
are lighted by a hot glowing ignitor at the begin-
ning of each operation cycle. The burners will con-
tinue to operate until the thermostat is satisfied at
which time all burner flame is extinguished. Dur-
ing the off cycle no gas is consumed. With the
room thermostat set below room temperature,
and with the electrical power and gas supply to
the furnace on, the normal sequence of operation
is as follows:

1. When the room temperature falls below the
setting of the room thermostat, the thermostat
energizes the furnace control board.

2. When the furnace control board is activated,
the vent blower is turned on. A circuit is also
made through the normally open pressure
switch contacts.

3. As the vent blower increases in speed, the
contacts of the pressure switch will close and
complete the electrical circuit to the ignitor.

4. During the next 30 seconds, the vent blower
will bring fresh air into the heat exchanger and
the ignitor will begin to glow. At the end of this
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period, the gas valve will open and the burners
will light.

5. After the burners light, a separate sensor acts
as a flame probe to check for the presencec
flame. As long as flame is present, the system
will monitor it and hold the gas valve open.

6. If the burners fail to light within 6—8 seconds
after the gas valve opens, the gas valve will
close and the ignitor will be turned off. After a
short pause, the system will recycle and try
again forignition. If the burners fail to light after
three tries, the ignition system will lock out.
The system will remain in lock—out mode until
one hour has passed, or until the room ther-
mostat is cycled off then back on. The furnace
will then try for ignition again.

7. The lapsed time from the moment the room
thermostat closes to when the burners light
may be 30—40 seconds. This delay is caused
by the time required for the vent blower to
come to full speed, the time required for the ig-
nitor to heat up and the time required for fresh
air to be brought into the heat exchanger.

8. About thirty seconds after the burners have
lighted, the fan switch will close and the fu
nace air circulation blower will run.

9. When room thermostat is satisfied the circuit
to the furnace control board is broken. The cir-
cuit to the gas valve is broken and the burners
are extinguished. The vent blower will con-
tinue to run for a few seconds. Then the fur-
nace control board will keep the circulating
blower running for a period of time to allow ad-
ditional heat to be drawn from the heat ex-
changer.

FURNACE OPERATION
FOR YOUR SAFETY READ BEFORE OPERATING

lWARNINGl

IF YOU DO NOT FOLLOW THESE INSTRUC-
TIONS EXACTLY, A FIRE OR EXPLOSION MAY
RESULT CAUSING PROPERTY DAMAGE,
PERSONAL INJURY OR LOSS OF LIFE.

1. THIS APPLIANCE DOES NOT HAVE A PILO\.
IT IS EQUIPPED WITH AN IGNITION DEVICE
WHICH AUTOMATICALLY LIGHTS THE




BURNERS. DO NOT TRY TO LIGHT THE
BURNERS BY HAND.

2. BEFORE OPERATING SMELL ALL AROUND

- THE APPLIANCE AREA FOR GAS. BE SURE
TO SMELL NEXT TO THE FLOOR BECAUSE
SOME GAS IS HEAVIER THAN AIR AND WILL
SETTLE ON THE FLOOR.

WHAT TO DO IF YOU SMELL GAS:

e Do not try to light any appliance.

e Do not touch any electric switch; do not use
"~ any phone in your building.

e [Immediately call your gas supplier from a
neighbor’s phone. Follow the gas supplier’s
instructions.

e |f you cannot reach your gas supplier, call
the fire department.

3. USE ONLY YOUR HAND TO MOVE THE GAS
CONTROL LEVER OR KNOB. NEVER USE
TOOLS. IF THE LEVER OR KNOB WILL NOT
MOVE BY HAND, DON'T TRY TO REPAIR IT,
CALL A QUALIFIED SERVICE TECHNICIAN.
FORCE OR ATTEMPTED REPAIR MAY RE-
SULT IN A FIRE OR EXPLOSION.

4. DO NOT USE THIS APPLIANCE IF ANY PART
HAS BEEN UNDER WATER. IMMEDIATELY
CALL A QUALIFIED SERVICE TECHNICIAN
TO INSPECT THE APPLIANCE AND TO RE-
PLACE ANY PART OF THE CONTROL SYS-
TEM AND ANY GAS CONTROL WHICH HAS
BEEN UNDER WATER.

Operating Instructions

1. STOP! Read the safety information listed
above. \

2. Set the thermostat to the lowest setting, or
OFF.

3. Turn off all electric power to the furnace.

4. This appliance does not have a pilot. It is
equipped with an ignition device which auto-
matically lights the burners. Do not try to light
the burners by hand.

5. Remove front door panel.

6. Move gas valve control lever or switch to
"OFF”. See Figure 13 or 14,

7. Waitfive (5) minutesto clear outany gas. Then

smell for gas, including near the floor. If you -

smell gas, STOP! Follow ”"2” in the safety infor-

21

mation above. If you don’t smell gas, go to the
next step.:

8. Move gas control lever or switch to "ON”.
9. Replace front door panel.

10.Turn on all electric power to the furnace.
11. Set thermostat to desired setting.

GAS CONTROL SWITCH l

Figure 13. WHITE—RODGERS Gas Valve

REGULATOR

MANUAL GAS
K ADJUSTMENT

COCK LEVER

Figure 14. ROBERTSHAW Gas Valve

Gas Shutoff

This furnace is equipped with a gas shutoff lever
or switch on the gas valve which can be used to
prevent gas from flowing to the furnace. Figure 13
or 14 shows the location of the shutoff lever or
switch. To turn off gas to the furnace, move the le-
ver or switch to the "OFF” position.

The furnace installation should also have a manu-
al shutoff valve in the gas piping to the furnace,



similartowhatis shownin Figure 15. Toturn offthe
gas to the furnace, use a wrench and turn the
knob or lever so that it is pointing 90 degrees from
the gas pipe, as shown in Figure 15.

:‘él)—'_! | O+

OFF ON

OFF ON

Figure 15 — Manual Gas Shutoff Valve

INSTALLATION CHECKS
Checking Gas Input Rate

l WARNING

Natural gas heating values can vary widely. It
is the responsibility of the installer to make
sure that the input rate to the furnace as in-
stalled does not exceed the nameplate rating
of the furnace. Failure to do so can cause heat
exchanger failure, resulting in injury or death.

The maximum BTUH input capacity for each
model is shown on the furnace rating plate and in
the specification table. This input must not be ex-
ceeded.

The input shown may be used in geographic ar-
eas where the elevation is from 0 to 2000 feet. The
BTU input depends on the calorific heating value
ofthe gas, orifice size, and manifold pressure. Ori-
fice sizes are based on gas values of 1050 BTU/
cu. ft. for natural gas and 2500 BTU/cu.it. for LP
(propane) gas. The orifice sizes supplied with the
furnace should provide satisfactory input capacity
for installations in most areas, except at high alti-
tude.

High Altitude Adjustment

In areas above 2000 feet elevation, the furnace
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BTU input must be reduced 4% for each 1000 feet
of elevation above sea level. For minor input ad-
justments, it is permissible to adjust the manifold
pressure at the gas valve pressure regulator. D~
not adjust the manifold pressure more than 4.3

w.c. from the specified regulator settings (3.5” for
natural gas and 10” for LP (propane) gas). In
many cases, adjusting the gas valve manifold
pressure may not be enough toreduce the gasin-
put enough for high altitudes. In such cases, the
gas orifices must be changed to a smaller size.
The chart below shows the proper gas orifice to
use at various altitudes for either natural or LP
(propane) gas.

High Altitude Gas Orifices
Altitude above sea level in feet

0- 2000—- 4500— | 8000—- | 9000-
2000 | 4500 8000 9000 10000

Natural | #42 | #43 |#44 |#45 |#46
Gas 093 | .089|.086 |.c82 |.081

LP #54 | #55 |#55 |#56 |#56
Gas 055 | .052 | .052 |.046 |.046

IWARNING

NEVERATTEMPT TO MODIFY THIS FURNACE
— FIRE, EXPLOSION, OR ASPHYXIATION MAY
RESULT. If malfunction is apparent, contact a
qualified service agency and/or gas utility for
assistance.

How to Determine Gas Input Rate
Where gas is metered, the input rate may be de-
termined by the following method:

Contactthe gas supplier, public utility company or
LP (propane) gas distributor to obtain the calorific
gas value of the gas being used. When checking
the gas input rate, any other gas burning appli-
ances connected to the same meter shouid be
completely off. The furnace should be allowed to
operate for five minutes before attempting to
check the gas input rate.

To check flow rate, oBserve the one cubic foot dial
on the gas meter and determine the number of
seconds required for the dial hand to complet-
one revolution (seconds to flow one cubic foot,

To determine the numbﬂi‘a,r of seconds per cubic

foot that is necessary to achieve the correct input
L S



rate, use the following formula: GAS VALUE X
3600 — DESIRED INPUT = SECONDS
NEEDED

-Example: 1000 BTU gas, furnace input 100,000
3TUH

Seconds for one cubic foot = 1000 X 3600 =
100,000 = 36 seconds.

When clocking the meter, if the one cubic foot dial

makes acomplete revolutionin less time thanwas:

calculated that it should, the furnace is overfired
and should be derated. Ifittakes more time for the
meter to make one revolution than was calcu-
lated, the furnace is underfired.

The orifice size must be changed to correct an
overfired or underfired condition. If it is deter-
mined that different orifices are needed, please
contact your distributor for assistance in selecting
the correct replacement.

Minor Input Adjustment

The input may be adjusted slightly by adjusting
the pressure in the gas valve in order to change
manifold pressure.

To adjust pressure regulator, remove cover screw
.(seelocation on Figure 13 or 14) on valve. Turn ad-
.usting screw counter—clockwise to decrease
pressure, turn clockwise to increase pressure. IN
NO CASE SHOULD THE FINAL MANIFOLD
PRESSURE VARY MORE THAN =+ .3” W.C.
FROM THE SPECIFIED REGULATOR PRES-
SURE SETTINGS (3.5” FOR NATURAL GAS AND
10” FOR LP (PROPANE GAS).

Measuring Air Temperature Rise

For proper furnace operation, the air temperature
rise must be within the range shown on the fur-
nace rating plate.

l CAUTION l

Operating the furnace outside of the proper air
temperature rise range may cause poor heat-
ing performance and shorter heat exchanger
life.

1. Place thermometer in the supply air plenum
about two feet from the furnace outlet. If an air
conditioning coil is installed, the thermometer
should be placed downstream of the coil. The
thermometer tip should be as near as possible
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to the center of the plenum for proper mea-
surement.

2. Placethermometerinreturn air ductabout two
feet from furnace, with the tip of the thermome-
ter as near as possible to the center of the
duct.

3. Setthermostat to highest temperature setting
and allow furnace to run for at least five min-
utes before checking temperatures.

4. Calculate air temperature rise by subtracting
supply air temperature from the return air tem-
perature.

5. If temperature rise is not within the range
shown on the furnace rating plate, the blower
speed may need to be changed.

6. If the blower speed is changed, recheck the
temperature rise by repeating steps 1 through
4 above.

7. Ifthe airtemperaturerise is not within the prop-
er range even after changing blower speeds,
check ductwork design with a qualified heat-
ing engineer. It may be necessary to re—size
the ductwork.

Balance the System — The air distribution sys-
tem should be balanced, using in—line duct
dampers if employed, to provide for satisfactory
air delivery room to room. Itis recommended that
dampers in registers not be used for balancing
the system.



SERVICE INSTRUCTIONS

l CAUTION

Label all wires prior to disconnection when
servicing controls. Wiring errors can cause
improper and dangerous operation.

VERIFY PROPER OPERATION AFTER SERV-
ICING.

Motor Lubrication — The circulating air blower
motor and vent blower are permanently lubri-
cated and do not require periodic lubrication.

Burner Cleaning — The burners used in this fur-
nace are specially designed to be non-linting
and should not reguire periodic cleaning. In the
event that cleaning does become necessary, use
the suction hose of a suitable vacuum cleaner to
remove dirt and lint. Be careful notto damage the
ignitor or sensor rod during cleaning.

Flue Gas Passageways — Periodic cleaning of
the heat exchanger and flue gas passageways is
not necessary and is not recommended under
normal circumstances.

REPLACEMENT PARTS

Should it be necessary to replace any component
parts, these may be obtained through an autho-
rized dealer, whois experienced and canbe of as-
sistance, or information on the nearest Distributor
may be obtained directly from the company
shown on the furnace rating plate.
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' CAUTION

Only genuine authorized replacement parts
should be used. Substitute parts should notk
used as they may not be the same in opera-
tional and safety characteristics.

Following major service or replacement of func-
tional partsitis recommended that the furnace be
operated in the various modes to insure that per-
formance is normal and control components are
functioning properly.

The parts listed below are only those that are func-
tional parts and those that might require replace-
ment. The parts listed are by part name (descrip-
tion) only and CODE reference NUMBER. The
CODE number is used to determine the location
of the part in the generalized, pictorial illustration
provided (See Figure 16).

WHEN ORDERING PARTS — ORDER BY NAME
AND DESCRIPTION. DO NOT ORDER BY CODE
NUMBER. ALSO WHEN ORDERING PARTS
please provide:

1. Complete furnace Model Number and Serial
Number. These may be found on the ratin-
plate located behind the front panel (door) «
the furnace.

2. Type of gas being used.

3. Is furnace being used in conjunction with air
conditioning or heat pump?
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Burner Assembly
(83—Section Model shown)

©NO O ON

Figure 16. Repair Parts View (Downflow configuration shown)

REPAIR PARTS LIST

Door Panel 9. lIgnitor 17. Capacitor

Blower Door 10. Transformer 18. Blower Wheel

Heat Exchanger 11. Furnace Control 19. Blower Motor

Vent Blower 12. Pressure Switch 20. Sensor Rod

Limit Switch 13. Gas Vaive 21, Blower Motor Clamp

Rollout Switch 14. Ignitor Bracket 22. Rubber Motor Mounts
Top Shield 15, Gas Orifice 23. Transition

Burners 16. Door Switch 24 Rollout Switch Bracket

Gasket Package
Wire Harness
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GAS-FIRED FURNACES

4-POSITION
50-125 MBH INPUT
80 AFUE |

MODELS: PAUP - UPFLOW/HORIZONTAL
(May be field converted to downflow)

PADP - DOWNFLOW/HORIZONTAL
(May be field converted to upflow)

PN

ArrROVED
®

EFFICIENCY
RATING
CERTIFIED

ama

650.66-TG1F (796)

DESCRIPTION

These compact units (31-1/2" high) employ induced combus-
tion, reliable electronic ignition and high heat transfer heat
exchangers. The units are factory shipped as upflow/horizon-
tal or downflow/horizontal units, and may be converted for any
application in the field.

These fumaces are designed for residential installation in a
basement, closet, alcove, attic, recreation room or garage and
are ideal for commercial applications. All units are factory
assembled, wired and tested to assure safe dependable and

* economical installation and operation. ‘

These units are Category | listed and may be common vented
with another gas appliance as allowed by the National Fuel Gas

WARRANTY

20-year limited warranty on the heat exchanger.

1-year limited parts warranty.

FEATURES

¢ Dedicated units are easily applied in upflowhorizon-
tal or downflow/horizontal installation with no conver-
sion necessary, or may be field converted

e 100% shut off main gas valve for added safety

¢ Rollout safety control

e Low unit amp requirement for easy application
- e High quality inducer motor for quiet operation

e 40 VA control transformer

e Easy to connect power and control wiring

o Efficiency ratings of 80 AFUE

¢ Cooling blower relay supplied for easy installation of
add-on cooling

‘

e Multi-speed PSC, direct-drive blower motors to
match cooling requirements

o Adjustable fan-off settings to eliminate "cold-blow"

¢ Compact 31-1/2-in height allows installation in smalll
space confines

¢ All models are propane convertible

* Prepainted exterior provides attractive,durable finish

FOR DISTRIBUTION USE ONLY - NOT TO BE USED AT POINT OF RETAIL SALE



650.66-TG1F

DIMENSIONS DOWNFLOW UPFLOW

All dimensions are ininches |-
and are approximate..

Model A B C D E F G H J K (Vent)
PAUP/DP-LD12N050 |  17-1/2 16-1/2° 20-3/8 20 16 14-172 18-5/8 15-1/8 19 3
PAUP/DP-LD12N075 | 17-1/2 16-1/2 20-3/8 20 16 14-12 | 185/8 15-1/8 19 4"
PAUP/DP-LD16N075 21 20 20-3/8 20 19-1/2 18 18-5/8 18-5/8 19 4"
PAUP/DP-LD16N100 21 20 20-3/8 20 19-1/2 18 18-5/8 18-5/8 19 4*
PAUP/DP-LD20ON100 | 24-1/2 23-1/2 20-3/8 20 23 21-12 18-5/8 | 22-1/8 19 4"
PAUP/DP-LD20N125 | 24-1/2 23-1/2 20-3/8 20 23 21-12 18-5/8 | 22-1/8 19 5"

All models are supplied with 3" vent connections. An installer supplied 4" or 5" transition must be used where necessary.

RATINGS & PHYSICAL/ELECTRICAL DATA

HEAT Max. Blower Total Max. Min. Wire
CAP. | OUTPUT . Air Temp | Outlet : Unit Over- Size
Model INPUT MBH AFUE Rise°F | Temp. | HP Size Amps Current (AWG)
MBH F Breaker @75Ft.
- One Way
PAUP/DP-LD12N050| 50 40 80 30-60 160 1/3 10x8 6.7 15 14
PAUP/DP-LD12N0O75| 75 60 80 . 35-65 165 1/3 10x8 6.7 15 14
PAU P/DP-LD16N075 75 60 80 30-60 160 12 10x 10 85 15 14
PAUP/DP-LD16N100| 100 80 80 40-70 170 1/2 10x 10 8.5 15 14
PAUP/DP-LD20N100 100 80 80 35-65 165 3/4 (2) 10x6 10.3 15 14
PAUP/DP-LD20N125| 125 100 80 40-70 170 3/4 (2)10x6 10.3 15 14

NOTES: 1. AFUE numbers are determined in accordance with DOE test procedures for isolated combustion air.
2. All models are supplied with 3" vent connections. An installer supplied transition to 4" or 5" must be used where necessary.

For altitudes above 2,000 ft., reduce capacity 4% for each 1,000 ft. above sea level.

Wire size based on copper conductors, 60° C, 3% voltage drop.
Continuous return air temperature must not be below 55°F.
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BLOWER PERFORMANCE
DOWNFLOW / HORIZONTAL APPLICATIONS

650.66-TG1F

EXTERNAL STATIC PRESSURE, INCHES W.C.‘

MODEL SPEED
TAP 010 020 0,30 040 1 050 0,60 0790 0.80
PADP-LD12N HIGH 1445 1343 1328 1248 1165 1063 950 819
DP-LD12N050
PADP-LD12N075 MED 1186 1164 1136 1084 1010 930 835 719
LOW 934 934 913 884 835 771 684 583
HIGH 1839 1759 1684 1613 1513 1397 1270 1110
PADP-LD16N075
PADP-LD16N100 MED-HI 1610 1561 1447 1428 1360 1256 1147 1016
MED-LOW 1416 1395 1360 1307 1242 - 1162 1050 930
LOW 1213 1223 1178 1178 1131 . 1060 984 875
P HIGH 1894 1871 1841 1779 1702 1636 1544 1424
PADP-LD20N100
PADP-LD20N125 MED-HI 1513 1548 1556 1533 . 1498 1429 1315 1256
MED-LOW 1287 1292 1301 1301 1274 1218 1149 1087
LOW 1066 1076 1086 1086 1075 1047 998 921
Airffow is expressed in standard cubic¢ feet per minute.
Motor voltage at 115V
UPFLOW, SINGLE SIDE RETURN APPLICATIONS
MODEL SPEED EXTERNAL STATIC PRESSURE, INCHES W.C.
TAP 010 0.20 030 | 040 0,50 0,60 070 0,80
HIGH 1338 1309 1267 1220 1144 1070 987 892
PAUP-LD12N050 i
PAUP-LD12N075 MED 1106 1092 1081 1048 999 938 874 790
LOW 863 860 859 845 804 764 718 651
HIGH 1701 1654 1619 1569 1495 1424 1333 1229
PAUP-LD16N075
PAUP-LD16N100 MED-HI 1524 1509 1468 1419 1350 1268 1176 1053
MED-LOW 1306 1300 1279 1260 1216 1156 1075 963
LOW 1107 1132 1136 1111 1081 1024 963 871
HIGH 2020 1927 1816 1733 1602 1491 1343 1201
PAUP-LD20N100
PAUP-LD20N125 MED-H! 1650 1586 1450 1361 1347 1307 1208 995
MED-LOW 1440 1428 1368 1310 1226 1144 1041 919
LOW 1321 1308 1266 1224 1165 1069 963 866
Airtfow is expressed in standard cubic feet per minute.
Motor voltage at 115V
UPFLOW, BOTTOM OR TWO SIDE RETURN, & HORIZONTAL END RETURN APPLICATIONS
MODEL SPEED EXTERNAL STATIC PRESSURE, INCHES W.C.
TAP 010 020 030 0.40 050 0.60 070 .80
HIGH 1407 1367 1315 1279 1211 1138 1053 961
PAUP-LD12N050 .
PAUP-LD12NO75 MED 1141 1130 1092 1059 1009 945 876 782
LOW 885 894 881 863 811 782 719 649
HIGH 1776 1736 1717 1664 1608 1536 1445 1347
PAUP-LD16N075
PAUP-LD16N100 MED-HI 1588 1558 1515 1459 1403 1298 1203 1082
MED-LOW 1357 1357 1335 1317 1266 1193 1099 990
LOW 1151 1146 1124 1102 1052 969 879 860
HIGH 2414 2328 2228 2124 2013 1873 1734 1568
PAUP-LD20N100
PAUP-LD20N125 MED-HI 1742 1727 1694 1653 1597 1517 1383 1263
MED-LOW 1626 1591 1555 1540 1487 1400 1299 1179
LOW 1454 1462 1460 1455 1332 1332 1225 1098

Airffow is expressed in standard cubic feet per minute.
Motor voltage at 115V
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FILTER SIZE/ADD-ON COOLING

UPFLOW/ HORZ. FILTER SIZE 'ADD-ON COOLING APPROX. OPER.
MODELS SIDE' BOTTOM TONS CFM @ 5 ESP? WEIGHT
PAUP-LD12N050 25x 16 24x 15 2,25, 3 1200 12
PAUP-LD12N075 25x16 24x15 2,2-%,3 1200 118
PAUP-LD16N075 25x16 24x 18 215.3.3V5 4 1600 129
PAUP-LD16N100 25x16 24x18 215,3,3-V5, 4 1600 135
PAUP-LD20N100 2)25x16 24 x21 3,3%.4,5 2000 149
PAUP-LD20N125 (2)25x 16 24 x21 3,345 2000 155

" Side filters must be external to the cabinet.
2 EsP (External Static Pressure) .5" W.C. is at furnace outlet ahead of cooling coil.
NOTES: e Filters may be provided as an accessory or field supplied. High velocity type must be used.
- o Air flows above 1800 CFM require either return from two sides or one side plus bottom.

DOWNFLOW/HORZ.| _ FILTER SIZE ADD-ON COOLING APPROX. OPER.
MODELS TONS CFM @ 5 ESP? WEIGHT
PADP-LD12N050 @) 10x 20 2,2-15,3 1200 12
PADP-LD12N075 2) 14x20 2,2-%, 3 1200 118
PADP-LD16NO75 2) 16x20 215,33V, 4 1600 _ 129
PADP-LD16N100 (2) 16x20 2Y5,3,3V5, 4 1600 135
PADP-LD20N100 (2)20x 20 3,3, 4,5 2000 149
PADP-LD20N125 (2)20x 20 3,3, 4,5 2000 155

1 ESP (External Static Pressure) .5" W.C. is at furnace outlet ahead of cooling coil.
NOTES: | Filter rack is supplied with fumace..

ACCESSORIES

Propane Conversion Kit (Standard) - INP0364

This accessory conversion kit may be used to convert natural
gas units for propane (LP) operation at altitudes 0-2,000 ft..
Conversion must be made by qualified distributor or dealer
personnel.

Propane Conversion Kit (High Altitude) ~ 1INP0365

This accessory conversion kit may be used to convert natural
gas units for propane (LP) operation at altitudes from 2,000 to
8,000 ft.. Conversion must be made by qualified distributor or

dealer personnel.
Combustible Floor Base
This accessory is used for downflow applications on combustible
surfaces.
17-1/2" Cabinets 1FB0318
21" Cabinets 1FB0319

24-1/2" Cabinets  1FB0320.
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