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/AWARNING )

This product can expose you to chemicals including
Lead and lead compounds, which are known to the
State of California to cause cancer and birth defects
or ather reproductive harm. For more information go,
to www.P65Warnings.ca.gov

/N\AVERTISSEMENT

Ce produit peut vous exposer a des agents
chimiques, y compris le plomb et les composés de
plomb, identifiés par I'Etat de Californie comme
pouvant causer le cancer et des malformations
congénitales ou autres troubles de I'appareil
reproducteur. Pour de plus amples informations,
priére de consulter www.P65Warnings.ca.gov

/\ ADVERTENCIA

Este producto puede exponerlo a quimicos que
incluyen plomo y compuestos de plomo,los cuales
son conccidos en el Estado de California como
causantes de cancer y defectos de nacimiento,

u ofros dafios reproductivos. Para mayor
informacion, visite www.P65Warnings.ca.gov
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Fig. | — Dimensional Drawing
Table 1 - Dimensions
A -] c D
Unit Size TOP AND BOTTOM oMM on | SHIPWT. LB,
e CABINETWIDTH | OUTLETWIDTH | BOTTOM FLUE INLET WIDTH (KG)
SIZE
COLLAR
36045A 14-3/16 (360) 12-9/16 (319) 9-5/16 (237) 12-11/16 (322) 4 (102) 108 (49)
220458 17-1/2 (445) T5-775 (403) T1-0/16 (294) 16 {406) 4{102) 131 (55)
3B6070A T4-3116 (360) 12-5/16 (319) 9-5/16 (237) 1211116 (322} 4(102) 114 (52)
360708 17-172 (445) 15-778 (403) 118716 (294) 16 (408} 4(102) 124 (56)
480708 $7-112 (445} 15-778 (403) T1-9176 (294) 16 (408} 40302) 127 (58)
48070C 21 {633) 19-378 (492) 13°5/16 (338) 19-1/2 (495) Z7102) 1395 (63)
420808 17-112 (445) 15-778 (403) 19-9/16 (294} 16 (406) 4 (102) 33 (60)
48090C 27 (533) 16-2/8 (492) 13-5/16 (338) 15-1/2 (495) 41162) 140.5 (64)
60090C 21(533) 19-3/8 (492) 13-5/16 (338) 19-1/2 (495) 4 (102) 147 {67)
8G110C 21 (533) 19-3/8 (492) 13-5/16 (338) 18-172 (495) 7(102j 150 (68)
601100 24-172 (629) 22-778 (581) 15-17116 (363) 23 (584) 4(102) 165 (75)
60135D 24-1/2 (622) 22-7/8 (581) 15-1/16 (383) 23 (584) 4 (102)' 187 (76)
601550 24-1/2 (622) 22-7/8 (581) 15-1/116 (383) 23 (584) 4 (102)* 171 (77)

135 and 153 size furnaces requires a 5 or 6-in, (127 or 152 nun) vent. Use a vent adapter between fumace and vent stack, Sce Installation Instructions for complete installation
requirements

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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SAFETY CONSIDERATIONS

FIRE, | RY, OR DEATH HAZARD
Failure to follow this warning could result in property damage, personal
injury, or death.

This furnace was manufactured to operate with natural gas, When fuel
supply is Liquid Propane (LP), this furnace must be converfed with a
factory approved LP conversion kit. See furnace raling plate for
approved conversion kit.

FIRE, EXPLOSION, ELECTRICAL SHOCK, AND
CARBON MONOXIDE POISONING HAZARD
Faiture to follow this warning could resulf in dangerous operation,
serious injury, death, or property damage.

Improper installation, adjustment, alteration, service, maintenance, or
use could cause carbon monoxide poisoning, explosion, fire, electrical
shock, or other conditions which may cause personal injury or property
damage. Consult a qualified service agency, local gas supplier, or your
distributor or branch for information or assistance. The qualified
service agency must use only [actory-authorized accessories and
replacement parts when installing and servicing this product.

FIRE, EXPLOSION, ELECTRICAL SHOCK, AND
CARBON MONOXIDE POISONING HAZARD
Failure to follow this warning could result in dangerous operation,
personal injury, death, or property damage.

Furnaces shall NOT be twinned (i.e. tandem or staged operation) unless
approved in factory technical specifications literature for the furnace. A
factory authorized, ficld-supplied Twinning Kit MUST be used.
Consult furnace pre-sale literature for specific models approved for
twinning and the correct twinning kit. Twinned (urnaces must be
installed on both a common supply AND a common refurn duct system
as shown in the Twinning Kit installation Instructions. Only iwo
furnaces can be twinned on a common supply and return duct system
using a factory authorized twinning kit.

FURNACE RELIABILITY HAZARD
Improper instalation or misapplication of frnace may require
excessive servicing or cause premature component failure,

Application of this furnace should be indoors with special attention
given to vent sizing and material, gas input rate, air temperature rise,
unit leveling, and unit sizing,

FIRE, INJURY, OR DEATH HAZARD
Failure to follow this warning could result in property damage, personal
injury, or death,

Do not bypass any of the safety controls in the furnace, including but
not limited to the main limit switch, rollout or burner thermal switch,
and pressure switch/pressure transducer.

PERSONAL INJURY AND PROPERTY DAMAGE
HAZARD

Failure to follow this warning could result in property damage, personal
injury, or death.

For continued performance, reliability, and safety, the only approved
accessories and replacement parts are those specified by the equipment
manufacturer. The use of non-manufacturer approved parts and
accessories could invalidate the equipment limited warranty and result
in fire risk, equipment malfunction, and failure. Please review
manufacturer's instructions and replacement part catalogs available
from your equipment supplier )

Improper installation, adjustment, alteration, service, maintenance, or
use can cause explosion, fire, efectrical shock, of other conditions which
may cause death, personal injury, or property damage. Consult a
qualified installer, service agency, or your distributor or branch for
information or assistance. The qualified installer or agency must use
factory-authorized kits or accessories when modifying this product.
Refer to the individual instructions packaged with the kits or accessories
when installing.

Follow all safety codes. Wear safety glasses, protective clothing, and
work gloves. Have a fire extinguisher available, Read these instructions
thoroughly and follow all warnings or cautions include in literature and
attached to the unit. Consuli local building codes, the current ediiions of
the current cdition of National Fuel Gas Code (NFGC) NFPA 54/ANSI
7223.1 and the current edition of National Electrical Code (NEC) NFPA
70.

Recognize safety information. This is the safety-alert symbol & When
you see this symbol on the unit and in instruciions or manuals, be alert to
the potential for personal injury.

Understand the signal words DANGER, WARNING, and CAUTION.
These words are used with the safety-alert symbol. DANGER identifies
the most serious hazards which will result in severe personal injury or
death. WARNING signifies hazards which could result in personal
injury or death. CAUTION is used to identify unsafe practices which
may result in minor personal injury or product and property damage.
NOTE is used to highlight suggestions which wifl result in enhanced
instaliation, reliability, or operation.

CUT HAZARD
Failure to follow this caution may result in personal injury.

Sheet metal parts may have sharp edges or burrs. Use care and wear|
appropriate protective clothing, safety glasses and gloves when
handling parts and servicing furnaces.

The following additional safety considerations should be followed for
gas furnaces:
I. Use only with type of gas approved for this furnace. Refer fo the

furnace rating plate.

Install this furnace only in a location and position as specified in the

“Location” scction of these instructions.

3. Provide adequate combustion and ventilation air to the furnace
space as specified in “Air for Combustion and Ventilation” section.

4. Combustion preducts must be discharged outdoors. Connect this
furnace to an approved vent system only, as specified in the
“Venting” section of these instructions.

38

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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b

11.
12.

Never test for gas leaks with an open flame. Use a commercially
available soap sclution made specifically for the detection of leaks
to check all connections, as specified in the “Gas Piping” section.
Albways install furnace to operate within the furnace’s intended
temperature-rise range with a duct system which has an external
static pressure within the allowable range, as specified in the
“Start-Up, Adjustments, and Safety Check™ section. See furnace
rating plate.

When a furnace is installed so that supply ducts carry air circulated
by the furnace to areas outside the space containing the furnace, the
return air shall also be handled by duct(s) sealed to the furnace
casing and terminating outside the space containing the furnace.
See “Air Ducts” section.

A gas-fired furnace for instatlation in a residential garage must be
installed as specified in the warning box in the “Location” section,
The furnace may be used for construction heat provided that the
furnace installation and operation complies with the first
CAUTION in the LOCATION scction of these instructions.

. These Muktipoise Gas-Fired Furnaces are CSA (formerly A.G.A.

and C.G.A). design-certified for use with natural and propane gases
(sec furnace rating plate) and for instalfation in alcoves, attics,
basements, closets, utility rooms, crawlspaces, and garages. The
furnace-is factory-shipped for use with natural gas. A CSA listed
accessory gas conversion kit is required to convert furnace for use
with propane gas.

See Fig. 2 for required clearances to combustible construction.

Maintain a 1-in. (23 mm) clearance from combustible materials to
supply air ductwork for a distance of 36 inches (914 mm)
horizontally from the furnace. See current edition of NFPA 90B or
local code for further requirements.

These furnaces SHALL NOT be installed directly on carpeting, tile,
or any other combustible material other than wood flooring. In
downflow installations, factory accessory floor base MUST be used
when instatled on combustible materials and wood flooring. Special
base is not required when this furnace is installed on manufaciurer’s
cased evaporator coils or when manufacturer’s evaporator coil
casing is used. See Fig. 2 for clearance to combustible construction
information.

INTRODUCTION

R
Improper adjustnent, al
malntenanca, er installation can cause
sarlous injury or death.

Read and follow Instructions and
procautions In Usar's Information Manual
provided with this furnace. Instatlation
and service must be performed by a
quaified service agency orthe gas
supplier.

1] equipped for usa with patural

INSTALLATI

MENEURE ICHES CLEARANCE TO COMEUSTI.E CONSTRUSTION
This fumaca Is approved for
UPFLOW, DOWNFLOW, and
HORIZONTAL instalfations.

This forced air fumace &

gas at altitudes 0 - 10,000 A
(0 - 2.050m),

An accessery kit, supplled by
the monufacturer, shall be used
to convert 16 propane gas use
or may be required for some
natural gas applications,

“This furnace is for indoor
instalfation in a buliding
g on site.

This furnaca may ba installed

Check antire gas zssembly for Joaks after
Jighting this applianca.

INSTALLATION

1. This fumaca must ba installed In
accordance with the manulaciurer's
instruetions and local eodes. In the
absence of ocal codos, follow the Nationa!
Fuel Gas Coda ANSI Z223.1 / NFPAS4
or CEAE-149. 4 Gas Instatialien Coda.

2, This furnace must be inslatied s thero aro
provisions for i and itali
gir. See manufaclurer's instaliation
Information previded with Lhis appliance.

QOPERATION |

This furnace i eguipped with mamial reset
limit switch(es] In bumer compartmant to
prolect against overheat conditions that
can resuli from Inadequate combustien air
supply or biecked vent conditions.

1. Do not bypass imit swiiches.

2. Y a limit opens, call a quallifiad

servicaman lo comeet the condition

as fired opplances.
s

on ficoring i alcove|
or tieset at minimum tearanco
as indicated by ihe dlagram
from combustible materfal,

This fumace may be used with
@ Type B-3 Vent and may be
venlod in commen with other

Verd Claaranca to combustibles:
For Single Val venis 6 inches (8 pol.
Fn-TypeB-1wm1hm{zpo}

MINIMUM, INCHES CLEARANCE TO
COMBUSTIBLE CONSTRUCTION

DOWNFLOW POSITIONS:

T Instatiation on non-combustitle floors eniy.
For installation on combustitte fieoring only when instatied on
a manufacturer approved spackal base kit or manufacturer
recommended coil assembly.

{3 18inches front dearance required for alcove,

* indicales supply or return sides whon furnace is in
1ha horizontal posilion. Line contact enly pannizsible
belwean lines formed by Interseclions of the Top and
two Sides of tho fumace jacket, and huilding joisls,

g

and reset Bkt switeh, L studs o framing. TERBA RVF
H + A220231
Fig. 2 — Clearances to Combustibles
AELGW
THE BLOWER (S
LOCATED BELOW THE
BUANER SECTION, AKD
CONDITIGNED AIR IS
DISCHRARGED UPWARD,
THE BUOWER 13 LOGATED rRow e i
TOTHE RIGHT OF THE
BURNER SEGTICH, AND r ’\,
AIR CONDITIONED AIRIS g
DISMGEDM
<b HCHTONTAL LEFY HORZGHTAL RCGHT E>
ARFLOW o
| DOWEFLON
THE BLOVWER IS THE BLOWER IS
LOGATED ABOVE THE. LOCATED TO THE LEFT
BURMER SECTION, AND OF THE BURNER SECTION,
SONDITIONED AR IS {} AND CONDITICHED AIR 1S
DISCHARGED DOWNWARD < aeviow DISCHARGED TO THE RIGHT.
. e . . . A02097
Fig. 3 — Multipoise Orientations
This 4-way multipoise Category 1 fan-assisted furnace is CSA

design-certified. A Category I fan-assisted furnace is an appliance
equipped with an integral mechanical means to either draw or force
praducts of combustion through the combustion chamber and/or heat
exchanger. The furnace is factory-shipped for use with natural gas.

This furnace is not approved for installation in mobile homes,
recreational vehicles, or outdoors. This furnace is designed for minimum
continuous return-air temperature of 60°F (16°C) db or intermittent
operation down to 55°F (13°C) db such as when used with a night
setback thermostat. Return-air temperature must not exceed 80°F (27°C)
db. Failure to follow these return-air temperature limits may affect
reliability of heat exchangers, motors, and controls (see Fig. 4).

For accessory installation details, refer to the applicable ‘instruction

literature.

NOTE: Remove all shipping brackets and materials before operating the

furnace.

WManufacturer reserves the right to change, at any time, specifications and designs without niotice and without obligations.
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N . A221115
Iig. 4 — Return Air Temperature

FIRE HAZARD

Failure to follow this warning could result in personal injury, death
and/or property damage.

Do not install the furnace on its back or hang furnace with control
compartment facing downward. Safety control operation will be
adversely affected. Never connect return-air ducts to the back of the
furnace (see Fig. 5).

A0Z054

Fig. 5 — Prohibit Installation on Back

FIRE HAZARD
Failurc to follow this warning could result in personal injury, death,
and/or property damage.

When the furnace is tnstatled in a residential garage, the burners and
ignition sources must be located at Ieast 18 inches above the floor. The
furnace must be located or protected fo avoid damage by vehicles.
When the furnace is installed in a public garage, airplane hangar, or
other building having a hazardous atmosphere, the furnace must be
installed in accordance with the NFGC (see Fig. 6).

1B-IN. {457.2 mm)
MINIMUM TO BURNERS

Fig. 6 — Installation in a Garage assem

CODES AND STANDARDS

Follow all national and local codes and standards in addition to these
instructions. The installation must comply with regulations of the
serving gas supplier, local building, heating, plumbing, and other codes.
In absence of local codes, the instaltation must comply with the national
codes listed below and all authorities having jurisdiction.

In the United States, Tollow all codes and standards Tor the following:

Safety

+ USA: Current edition of National Fuel Gas Code (NFGC) NFPA
S4/ANSI 72231 and the Installation Standards, Warm Air Heating
and Air Conditioning Systerns ANSI/NFPA 908,

General Installation

» Current edition of the NFGC and the NFPA 90B. For copies, coniact
the National Fire Protection Association Inc., Baiterymarch Park,
Quincy, MA 02269; (www.NFPA org) or for only the NFGC, contact
the American Gas Association, 400 N. Capitol Strect, N.W,,
Washington, DC 20001 {www.AGA org).

Combustion and Ventilation Air

+ Current edition of NFGC NFPAS54/ANSI Z223.1 Section 9.3, Air for
Combustion and Ventilation.

Duct Systems

« Alr Conditioning Contractors Association {ACCA) Manual D, Sheet
Metal and Air Condilioning Contractors National Association
(SMACNA), or American Sociely of Heating, Refrigeration, and Air
Conditioning Engincers (ASHRAE) 2005 Fundamentals Handbook
Chapter 35 or 2004 HVAC Systems and Equipment Handbook
Chapters 9 and 16.

A tical Lini i Fil Gl Duct

 Curreat edition of SMACNA and NFPA 90B as tested by UL Standard
181 for Chass [ Rigid Air Ducts.

Gas Piping an s Pipe Pressure Testin

= Current edition of NFGC NFPA54/ANSI Z223.1; chapters 3, 6, 7, and
8 and National Plumbing Codes.

Electrical Connections

« Current edition of National Electrical Code (NEC) NFPA 70.

Venting '

+ Current edition of NFGC NFPA 54 / ANSI Z223.1; Chapters 12 and
{3

ELECTROSTATIC DISCHARGE (ESD)
PRECAUTIONS PROCEDURE

1. Disconnect alf power to the furnace. Multiple disconnects maybe
required. DO NOT TOUCH THE CONTROL OR ANY WIRE
CONNECTED TO THE CONTROL PRIOR TO DISCHARGING
YOUR BODY'S ELECTROSTATIC CHARGE TO GROUND,

FURNACE RELIABILITY HAZARD
Improper installation or service of furnace may cause premature
furnace component failure.

Electrostatic discharge can affect electronic components. Follow the
Electrostatic Discharge Precautions Procedure listed below during
furnace installation and servicing to protect the furmace electronic
control. Precautions will prevent electrostatic  discharges from
personnel and hand tools which are held during the procedure. These
precautions will help to avoid exposing the control to efectrostatic
discharge by putting the furnace, the control, and the person at the same
electrostatic potential.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without ohligations,
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2. Firmly touch the clean, unpainted, metal surface of the furnace
chassis which is close to the control. Firmly touch the clean,
unpainted, metal surface of the furnace chassis which is close to the
control. Tools held in a person’s hand during grounding will be
satisfactorily discharged.

3. After touching the chassis, you may proceed to service the control
or connecting wires as leng as you do nothing to recharge your
hody with static electricity {for example; DO NOT move or shuffle
your feet, do not touch ungrounded objects, etc.).

4. If you touch ungrounded objects (and recharge your body with
static electricity), firmly touch a clean, unpainted metal surface of
the furnace again before touching control or wires.

5. Use this procedure for instalied and uninstalled (ungrounded)
furnaces.

6. Before removing a new control from its container, discharge your
body’s electrostatic charge to ground to protect the conirol from
damage. If the control is to be installed in a furnace, follow items |
through 4 before bringing the control or yoursell in contact with the
furnace. Put all used and new controls into containers before
touching ungrounded objects.

7. An ESD service kit (available from commercial sources) may also
be used to prevent ESD damage.

LOCATION
GENERAL

This multipoise furnace is shipped in packaged configuration. Some
assembly and modifications are required when used in any of the four
applications (see Fig. 3).

This furnace must:

* be installed so the electrical components are protected from water.

+ not be installed directly on any combustible material other than wood
flooring for upflow applications. Downflow installations require use
of a factory-approved floor base or coil assembly when installed on
combustible materials or wood flooring (refer to SAFETY
CONSIDERATIONS).

+ be located as close to the chimney or vent and attached fo an air
distribution system. Refer to Alr Ducts section.

* be provided ample space for servicing and cleaning. Always comply
with minimum fire protection clearances shown on the furnace
clearance 1o combustible label. .

The following types of furnace installations may require QUTDOOR

AlR for combustion due to chemical exposures:

» Commercial buildings

» Buildings with indoor pools

* Laundry rooms }

» Hobby or craft rooms, and

* Chemical storage arcas

If air is exposed to the following substances, it should not be used for

combustion air, and outdoor air may be required for combustion:

* Permanent wave solutions

* Chlorinated waxes and cleaners

= (Chlorine based swimming pool chemicals

» Water softening chemicals

+ De-icing salis or chemicals

+ Carbon tetrachloride

+ Halogen type refrigerants

» Cleaning solvents (such as perchloroethylene)

+ Printing inks, paint removers, varnishes, etc,

* Hydrochloric acid

+ Cements and glues

» Antistatic fabric softeners for clothes dryers

+ Masonry acid washing materials

All fuel-burning equipment must be supplied with air for fuel
combustion. Sufficient air must be provided to avoid negative pressure
in the equipment room or space. A positive seal must be made between
the furpace cabinet and the refurn-air duct to prevent pulling air from the
burner area and from draft safeguard opening,

LOCATION RELATIVE TO COOLING EQUIPMENT

The cooling coil must be installed parallel with, or on the downstream
side of the unit to avoid condensation in the heat exchangers. When
installed parallel with the furmmace, dampers or other flow control must
prevent chilled air from entering the furnace. If the dampers are
manually operated, they must be equipped with means to prevent
operation of either unit unless the damper is in the full-heat or full-cool
position.

PERSONAL INJURY AND/OR PROPERTY DAMAGE
HAZARD

Improper use or installation of this fumace may cause prematurc
furnace component failure.

This gas furnace may be used for heating buildings under construction
provided that:

- The fumace is permanently installed with all electrical wiring,
piping, venting and ducting installed according to these
installation instructions. A return air duct is provided, sealed to
the furnace casing, and terminated outside the space containing
the furnace. This prevents a negative pressure condition as
created by the circulating air blower, causing a flame roliout
and/or drawing combustion products into the structure.

- The furnace is controlled by a thermostat. It may not be “hot
wired” to provide heat continuously to the structure without
thermostatic control.

- Clean outside air is provided for combustion. This is 1o
minimize the corrosive effects of adhesives, sealers and other
consiruction materials. 1t also prevents the entrainment of
drywall dust into combustion air, which can cause fouling and
plugging of furnace components,

- The temperature of the return air to the furnace is maintained
between S5°F (13°C) and 80°F (27°C), with no evening sethack
ot shutdown. The use of the furnace while the structure is under
construction is deemed fo be intermittent operation per our
installation instructions.

- The air temperature rise is within the rated rise range on the
furnace rating plate, and the gas input rate has been set {o the
nameplate value.

- The filters used to clean the circulating air during the
construction process must be cither changed or thoroughly
cleaned prior to occupancy.

- The fumace, ductwork and filters are cleaned as necessary to
remove drywall dust and construction debris from all HVAC
system components after construction is completed.

- Verify proper furnace operating conditions including ignition,
gas input rate, air temperature rise, and venting according to
these instaliation instructions.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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CARBON MONOXIDE POISONING HAZARD
Failure to follow this warning could result in personal injury or death,
and unit component damage.

Corrosive or contaminated air may cause failure of parts containing flue
gas, which could leak into the living space. Air for combustion must not
be contaminated by halogen compounds, which include fluoride,
chloride, bromide, and iodide. These elements can corrode heat
exchangers and shorten furnace life. Air contaminants are found in
aerosol sprays, detergents, bleaches, cleaning solvents, salfs, air
fresheners, and other houschold products. Do not install furnace in a
corrosive or contaminated atmosphere. Make sure all combustion and
circulating air requircments are met, in addition to all local codes and
ordinances.

FURNACE CORROSION HAZARD
Failure to follow this caution may result in furnace damage.

Air for combustion must not be contaminated by halogen compounds,
which include fluoride, chloride, bromide, and iodide. These elements
can corrode heat exchangers and shorten furnace life. Air contaminants
are found in aerosol sprays, detergents, bleaches, cleaning solvents,
salts, air fresheners, and other household products.

AIR FOR COMBUSTION AND VENTILATION

Provisions for adequate combustion, ventilation, and dilution air must be

provided in accordance with:

« U.S. installations: Scction 9.3 of the current edition of NFGC
NFPAS4/ANST 72231, Air for Combustion and Ventilation, and
applicable provisions of the local building codes.

CARBON MONOXIDE POISONING HAZARD
Failure to follow this warning could result in personal infury or death,
The operation of exhaust fans, kitchen ventilation fans, clothes dryers,
attic exhaust fans or fireplaces could create a NEGATIVE PRESSURE
CONDITION at the furnace. Make-up air MUST be provided for the
ventilation devices, in addition to that required by the furnace. Refer to
Carbon Monoxide Poisoning Hazard waining in venting section of
these instructions to determine if an adequate amount of make-up air is
available.

The requirements for combustion and ventilation air depend upon
whether or not the furnace is located in a space having a volume of at
least 50 cubic feet per 1,000 BTUL input rating for all gas appliances
instalied in the space.

*+ Spaces having less than 50 cubic feet per 1,000 BTUh require the
OQUTDOOR COMBUSTION AIR METHOD.

* Spaces having at feast 50 cubic feet per 1,000 BTUh may use the
INDOOR COMBUSTION AIR, STANDARD or KNOWN AIR
INFILTRATION METHOD.

r Combustion Air Meth
I. Provide the space with sufficient air for proper combustion,
ventilation, and dilution of {lue gases using permanent horizontal or
vertical duct(s) or opening(s) directly communicating with the
outdoars or spaces that freely communicale with the outdoors.

2. Fig. 7 illustrates how to provide TWO QUTDOOR OPENINGS,
one infet and one outlet combustion and ventilation air opening, to
the outdoors.

a. One opening MUST commence within 12-in, (300 mm) of the
ceiling and the second opening MUST commence within 12-in,
(300 mm) of the floor.

b. Size openings and ducts per Fig. 7 and Tablc 2.

¢. TWO HORIZONTAL DUCTS require | square inch of free area
per 2,000 BTUR (1,100 mm2/&W) of combined input for all gas
appliances in the space per Fig. 7 and Table 2.

d. TWQO OPENINGS OR VERTICAL DUCTS require | square
inch of frec arca per 4,000 BTUR (550 mm2/kW) for combined
input of all gas appliances in the space per Fig. 7 and Tubie 2.

3. ONE QUTDOOR OPENING requires:

a. | square inch of free area per 3,000 BTUR (734 mm2/kW) for
combined input of all gas appliances in the space per Table 2 and

b. Not less than the sum of the areas of all vent connectors in the

space.
1SQN,
e PER
BTUH®
(305mm) 12 MAX 12
180N, : _|_Max (05mm)
PER 2000 FEA
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4000
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DUCTS
i)
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: : }
CIRCULATING AIRDUCTS J
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UTDR0RS B
0317
*  Minimum dimensions of 3 in. (76 mmy}. AOSI74
NOTE: Use any of the following combinations of openinps: A&B, C&D, D&E, F&G

Fig. 7 — Air for Combustion, Ventilation, and Dilution for Qutdoors
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gc’ = ORWALL
°
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L 7
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. . . . . i . . A03175
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of 3 in. (76 mm).
*  Minimuem of 3 in. (76 mn), when type -Bl vent is used,
Fig. 8 — Air for Combustion, Ventilation, and Dilution from Indoors
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The opening shall commence within 12” {300 mm) of the ceiling.
Appliances in the space shall have clearances of at least 17 (25 mm)
from the sides and back and 6” (150 mm) from the front. The opening
shall directly communicate with the outdoors or shall communicate
through a vertical or horizontal duct to the outdoors or spaces {crawl or
attic) that freely communicate with the outdoors.

Indoor Combustion Air - NFPA & A
Standard and Known-Air-Infiltration Rat hods

Indoor air is permitted for combustion, ventilation, and dilution, if the
Standard or Known-Air-Infiltration Method is used.

Table 2 — Minimum Free Area Required for Each Combustion Air Opening or Duct to Outdeors

CARBON
Failure to follow this warning could result in death and/or personal
injury. )

Many homes require air to be supplied from outdoors for furnace
combustion, ventilation, and dilution of fue gases. The furnace
combustion air supply must be provided in accordance with this
instruction manual.

NOXIDE POISONING HAZARD

TWO HORIZONTAL DUCTS SINGLE DUCT OR OPENING TWO OPENINGS OR VERTICAL DUCTS
{1 5Q. IN./2,000 BTUH) {1 5Q. IN./3,000 BTUH) {1 5Q. IN./4,000 BTUH)
FURNACE (1,100 SQ. MM/KW) (734 SQ. MM/KW) {550 SQ. MN/KW)
INPUT (BTUH) Free Area of Round Duct Free Area of Round Duct Free Area of Round Duct
Opening and Duct Diameter Opening and Duct Diameter Opening and Duct Diameter
(sq. in. I sq. mim} (in.fmm)} {sd. In. f sq. mm) (in. / mmy} (sq. In. ! sq. mm) {fn.fmm)
24,000 22 (14193) 6 (152) 147 (0483) 5 (127) 11 (7087) 4 (102)
66,000 33 {21290) 7(178) 22 (14193) 6 (152) 16.5 (10645) 5 (127)
88,000 44 (28387) 8 (203) 29.3 (18903) 7 {i78) 22 (14193) 6 (152)
110,000 55 (35484) g (229) 36.7 (23677) 7 (178) 57.5 (17742) 6 (152)
132,000 66 (42581} 10 (254) 44 (28387) 8 (203) 33 (21290) 7(178)
154,000 77 (49677) 0 (254) 51.3 (33096) § (229) 38.5 (248309) 8 (203)
“ EXAMPLES: Determining Free Area
FURNACE WATER HEATER TOTAL INPUT
110,000 + 33,000 = (140,000 divided by 4,000} = 35.08q. In. for each two Vertical Ducts or Openings
66,000 + 40,800 = (106,000 divided by 3,000) = 353 Sq. In. for a Single Duct or Opening
88,000 + 30,000 = {118,000 divided by 2,000} =  59.0 Sq. In. for each of two Horizontal Ducts
Table 3 — Minimum Space Volumes for 100% Combustion, Ventilation, and Dilution from Indoors
OTHER THAN FAN-ASSISTED TOTAL FAN-ASSISTED TOTAL
ACH (1,000'S BTUH GAS INPUT RATE {1,000°S BTUH GAS INPUT RATE)
30 { 49 | 50 44 66 l 88 | 110 ] 132
Space Volume {#.%)
0.60 1,050 1,400 1,750 1,100 1,650 2,200 2,750 3,300
0.50 1,260 1,680 2,100 1,320 1,980 2,640 3,300 3,960
0.40 1,575 2,100 2,625 1,650 2475 3,300 4,125 4,950
0.30 2,100 2,800 3,500 2,200 3,300 4,400 5,500 6,600
0.20 3,150 4,200 5,250 3,300 4,950 6,600 8,250 ©,900
0.10 6,300 8,400 10,500 8,600 9,800 13,200 16,500 19,800
0.00 NP NP NP NP NP NP NP NP
*, Air Changes/Hour
Th ndard M d required volume for each appliance in the space and add the volumes

Use the Standard Method if:
1. The space has no less volume than 50 cubic feet per 1,000 BTUh of
the maximum input ratings for all gas appliances installed in the
space and

2. The air infiitration rate is not known to be less than 0.40 air changes
per hour (ACH).

Use the Known Air Infiltration Rate Method if the infiltration rate is

known to be:
1. Less than 0.40 ACH and
2. Equal to or greater than 0.10 ACH

Infiltration rates greater than 0.60 ACH shall not be used. The minimum
required volume of the space varies with the number of ACH and shall
be determined per Table 3 or Equations 1 and 2. Delermine the minimum

together to get the total minimum required volume for the space.

Table 3 - Minimum Space Volumes were determined by using the
following equations from the current edition of National Fuel Gas Code
ANSI Z223.1/NFPA 54:

1. For other than fan-assisted appliances,
hood-equipped water heater:

such as a draft

i aiher
1000 Btu/hr

2. For fan-assisted appliances such as this furnace:

= 153 | fan
1000 Btu/hr

= 2Afte

Volume oter~ ACH

A04002

Volume fan = ACH

A040603

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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If the following is applied to either equation:

» lother = combined input of all other than fan-assisted appliances in
BTUh/hr

» fan = combined input of all fan-assisted appliances in BTUb/hr
* ACH = air changes per hour (ACH shalt not exceed 0.60.)

The following requirements apply to the Standard Method and to the
Known Air Infiltration Rate Method.

1. Adjoining rooins can be considered part of a space if:
a. There are no closeable doors between rooms.
b. Combining spaces on same floor level. Each opening shall have

free area of at least 1 in.%/1,000 BTUA {2,000 mmZkW) of the
total input rating of all gas appliances in the space, but not less

than 100 in.2 (0.06 m?). One opening shalt commence within 12
{300 mm) of the ceiling and the second opening shall commence
within 12” (300 mm) of the floor. The minimum dimension of air
openings shall be at least 3 in. (80 mm) (see Fig. 8).

¢. Combining space on different floor levels. The volumes of
spaces on different floor levels shall be considered as
communicating spaces if connected by one or more permanent
openings in doors or floors having free area of at least 2
in.2/1,000 BTUR (4,400 mm%/kW) of total input rating of all gas
appliances.

2. An attic or crawlspace may be considered a space that freely
communicates with the outdoors provided there are adequate
permanent ventilation openings directly to outdoors having free

area of at least 1-in.2/4,000 BTUh of total input rating for all gas
appliances in the space.

3. In spaces that use the Indoor Combustion Air Method, infiltration
should be adequate to provide air for combustion, permanent
ventilation and dilution of flue gases. However, in buildings with
unusually tight construction, additional air MUST be provided
using the methods described in the Qutdoor Combustion Air
Method section.

4, Unusually tight construction is defined as construction with:

a. Walls and ceilings exposed to the outdoors have a continuous,
sealed vapor barrier. Openings are gasketed or sealed and

b. Doors and openable windows are weatherstripped and

c. Other openings are caulked or sealed. These include joints
around window and door frames, between sole plales and floors,
between wall-ceiling joints, between wall panels, at penetrations
for plumbing, efectrical and gas lines, etc.

I. Indoor openings shail comply with the Indoor Combustion Air
Method below and,

2. Outdoor openings shall be located as required in the Quidoor
Combustion Air Method mentioned previousiy and,

3. Outdoor openings shall be sized as follows:

a. Calculate the Ratio of all Indoor Space volume divided by
required volume for Indoor Combustion Alr Method below.

b. Qutdoor opening size reduction Factor is | minus the Ratio in a.
above.

¢. Minimum size of Outdoor openings shall be the size required in
Outdoor Combustion Air Method above multiplied by reduction
Factor in b. above. The minimum dimension of air openings shall
be not tess than 3 in. (80 mm).

INSTALLATION

Upflow Instaliation
Bottom Return Air Inlet
These furnaces are shipped with bottom closure pane! installed in bottom

return-air opening. Remove and discard this panel when botlom retum
air is used. To remove bottom closure panel, perform the following:
1. Tilt or raise fumace and remove two screws holding bottom filler
panel (see Fig. 9).
2. Rotate bottom {iller pane! downward to release holding tabs.
3. Remove bottom closure panel,
4. Reinstall bottom filler panet and screws.

Bottom Filtet Panck

Fig. 9 — Removing Bottom Closure Panel AT

Side Return Air Inlet

These furnaces are shipped with bottom closure panel installed in bottom
return-air opening. This panel MUST be in place when only side return
air is used.

NOTE: Side return-air openings can be used in UPFLOW and most
HORIZONTAL configurations. Do not use side return-air openings in
DOWNFLOW configuration.

Leveling Legs (If Desired)

In upflow position with side return inlet(s), leveling legs may be used
(sce Fig. 10). Install fietd-supplied, 5/16 x 1-1/2 in. (8 x 38 mm) (max)
corrosion-resistant machine bolts, washers and nuts.

5f gt
15\

(&mm} L

1 34
{d4drmmy)

(44mm) 1 34"

(damm) T ¥ Q

Fig. 10 — Leveling Legs AB9044

NOTE: Bottom closure must be used when leveling legs are used. It
may be necessary to remove and reinstall bottom closure panel to instalt
leveling legs. To remove bottom closure panel, see item 1. in Bofiom
Return Air Inlet section.
To install feveling legs:
1. Position furnace on its back. Locate and driil a hole in each bottom
corner of furnace (see Fig. [0).

2. For each leg, install nut on bolt and then install bolt and nut in hole.
{(Install flat washer if desired.)

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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3. Install another nut on other side of furnace base. (Install flat washer
if desired.)

4. Adjust outside nut to provide desired height, and tighten inside nut
to secure arrangement.

5. Reinstall bottom closure panel if removed.
Downflow Installation

EQUIPMENT OR PROPERTY DAMAGE
Failure to follow this caution could result in equipment or propérty
damage

When furnace is installed in a downflow application, make sure water
lines and other sources of water cannot drip or fail in such a way that

water can colicct on the blower motor, wiring, and fumace control
board.

NOTE: For downflow applications, this furnace is approved for use on
combustible flooring when any one of the following 3 accessories are
used:

» Manufacturer’s approved downflow combustible floor subbase

+ Manufacturer’s approved cased evaporator coil

+ Manufacturer’s approved evaporator coil casing

Determine application being instatled from Table 4.

Construct hole in floor (see Table 4 and Fig. 11).

Construct plenum to dimensions specified (see Table 4 and Fig. [1).

2w

If downflow subbase is used, install as shown in Fig 12. If
manufacturer’s cased evaporator coil or coil casing is used, install
as shown in see Fig. 13,

NOTE: It is required that the perforated supply-air duct flanges be
completely folded over or removed from furnace when installing the
furnace on a factory-supplied cased coil or coil box. To remove the
supply-air duct flange, use wide duet pliers or hand seamers to bend
flange back and forth until it breaks off. Be careful of sharp edges. Refer
1o Duct Flanges {Fig. 17) in the “Air Ducts” section.

T A

PLENUM
OPENING
B D

FLOOR
OPENING
G

Fig. 11 — Floor and Plenum Opening Dimensions

Bottom Return Air Inlet

These furnaces are shipped with bottom closure panel installed in bottom
return-air opening. Remove and discard this panel when bottom refurn
air is used. To remove bottom closure panet, perform the following:

I. Tilt or raise furnace and remove two screws holding bottom filler
panel (sce Fig. 9).

2. Rotate botiom filler panel downward to release holding tabs.

3. Remove bottom closure panel.

4. Reinstall bottom filler panel and screws

N N S

FURNAGE
{OR COIL CASING
WHEN USED)

——— COMBLUSTIBLE ———
FLOORING

i d
\— DOWNFLOW / g

SUBBASE
— SHEET METAL
PLENUM

AATUATS
225 3D

FLOOR
OPENING

Fig. 12 — Furnace, Plenum, and Subbase Installed oﬁgsﬁlzs

Combustible Floor

P e
FURNAE/\/T

APPROVED
COIL ASSEMBLY

OR
COIL BOX

/————- COMBUSTIBLE
FLOORING

SHEET METAL
PLENUM
FLOOR
QPENING

PRI
0 3P

Fig. 13 — Furnace, Plenum, and Coil Assembly or
Coil Box Installed on a Combustible Floor

5

ADB356
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Table 4 — Opening Dimensions - In. (mm)

FURNACE PLENUM OPENING FLOOR OPENING
CASING WIDTH APPLICATION A B ¢ b
Upflow Applications on Combustible or Noncombustible Flooring 12-11/18 21-5/18 13-5/16 22-1/4
{subbase not required) (322) (549) (338) {565)
Downflow Applications on Noncombustible Flaoring 12-9116 18 13-3/186 19-6/8
14-3/16 {subbase not required) (319) (483) (335) (498)
{360) Downfiow Applications on Combustible Flooring 11-13/18 19 13-7716 20-5/8
(subbase required) (284} (483) (341) {600)
Downflow Applications on Combustible Flooring with Cased Coit 12-5/16 19 13-5116 20
{subbase not required) (319) (483) {338) (508}
Upflow Applications on Combustible or Noncombustible Flooring 16 21-5/8 16-5/8 22-1/4
{subbase not required) {408) {549) (422) (565)
Downflow Applications on Noncombustible Flooring 15-7/8 19 18-1/2 19-5/8
17-112 {subbase not required) (403} (483) (419} (498)
(445) Downflow Applications on Combustible Flaoring 15-1/8 19° 16-3/4 20-5/8
{subbase required} (384) {483) {425) (8CD)
Downflow Applications on Combustible Fleoring with Cased Coil 15-1/2 19 16-1/2 20
(subbase not required) (394) (483) {419} (508)
Upflow Applications on Combustible or Noncombustible Flooring 19-172 21-5/8 20-1/8 22-1/4
(subbase not required) (495) (549) (5113 (5685)
Downflow Applications on Noncombustible Flooring 19-3/8 19 20 19-5/8
21 (subbase not required) {492) (483) {508) (498)
{533) Downflow Applications on Combustible Flooring 18-5/8 19 20-1/4 30-5/8
{subbase required) (473) (483) (514) {600)
Downflow Applications on Combustible Flooring with Cased Coil 19 19 20 20
{subhase not required) {483) (483) (508) {508)
Upflow Applications on Combustible or Noncombustible Flooring 23 21-1/8 23-5/8 22-114
{subbase not required) (534) (537) (600) (565)
Bownflow Applications on Noncombustible Flooring 22-7i8 19 23172 19-5/8
24-1/2 (sttbbase not required) (581) (483) (597} {498)
(622) Downflow Applications on Combustible flooring 22118 19 23374 20-5/8
{subbase required) {562) {483) {603) (600
Downflow Applications on Combustible Flooring with Cased Coil 22-112 19 23-1/2 20
(subbase not required} {572) (483) {597) {508)

from the lurnace sides, so that the strap attachment screws are not in
tension (are loaded in shear) for refiable support.
Platform Furnace Support

Construct working platform at location where all required furnace
clearances are met (see Fig. 2 and Fig, 14). For furnaces with 1-in. (25

FIRE, EXPLOSION, AND CARBON MONOXIDE
POISONING HAZARD

Failure to follow this warning could result in personal injury, death,]  mm) clearance requirement on side, set furnace on noncombustible
and/or property damage. blocks, bricks or angle iron. For craw! space installations, if the furnace
Do not install the furnace on its back or hang furnace with conirol is not suspended from the floor joists, the ground underncath fumace
compartment facing downward. Safety conirol operation will be must be level and the furnace set on blocks or bricks.

adversely affected. Never connect return-air ducts to the back of the
furnace.

LINE CONTACT ONLY PERMISSIBLE BETWEEN
UNES FORMED 8Y INTERSECTIONS QF
THE TOP AND TWO SIDES OF THE FURNACE
JAGKET AND BUILDING JOISTS,
STUDS, OR FRAMING

17 ¥ A51mm)OVERALL
4 %" {129mm} UNDER DOOK
17 [25mm) UNDER FURNACE

EXTEND QUT 12" (305mm)
FROM FACE OF DOOR

Horizontal Installation

The furnace can be instailed horizontally in an attic or crawl space on
either the left-hand (LH) or right-hand (RH) side. The furnace can be
hung from floor joists, raflers or {russes or insialled on a
non-combustible platform, blocks, bricks or pad.

Suspended Furnace Support.
The furnace may be supported under each end with threaded rod, angle { ; e
iron or metal plumber’s strap as shown (see Fig. 15 and Fig. 16). Sccure SO ars vhive =

angle iron o bottom of furnace as shown. Heavy-gauge sheet metal SEDIMENT oy

straps {plumber’s straps} may be used to suspend the furnace from each

bottom corner. To prevent screws from puliing out, use 2 #8 x 3/4-in. (19 Fig. 14 — Typical Attic Installation

mm) screws into the side and 2 #8 x 3/4-in. (19 mm) screws in the

bottom of the furnace casing for cach strap (see Fig. 15 and Fig. 16). If

the screws are attached to ONLY the furnace sides and not the boftom,
the straps must be vertical against the furnace sides and not pull away

- o

R = “WHEN LSED WITH

IO s AN RN USED
el hsECTChS

AlQ0164
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42 (Eemm) THREADED ROD
/ SREQ.

SECURE ANGLE

1RDNTO BOTTOM

QF FURNAGE WITH

3 #8 =Y (12mm] ECREWS.
TYPICAL FOR 2 SUPFORTS

£ {#0mm} MIN
g FOR DOGR REMOVAL

1 2ty SQUARE, 1141145178 PR320
AGLE IRDN OR UHHESTRUT MAY BE USED

) HEX NUTS, (2 WASHERS & (2) LOCK WASHERS
REQ. FER ACD

. . . 30
Fig. 15 — Horizontal Unit Suspension A

Roll-Qut Pr fion

Provide a minimum 17-3/4 in. x 22 in. (451 mm x 559 mm) piece of
sheet metal for flame roll-out protection in front of bumer area for
furnaces closer than 12 inches (305 mm) above the combustible deck or
suspended furnaces closer than 12 inches (305 mm) to joists. The sheet
metal MUST extend underpeath the furnace casing by 1 in. (25 mm)
with the door removed.

The bottom closure panel on furnaces of widths 17-1/2 in. (445 mm) and
larger may be used for flame roll-out protection when bottom of furnace
is used for return air connection. See Fig. 14 for proper orientation of
roll-out shield.

22 GAUGE GALVAMIZED
STRAPS (CAL

AR
m /OPENING

METHOD 2
USE [4) 48 x 34 (12 mm) SHEET
METAL SCREWS FOR EACH

FURNACE

STIAPS Rl DER
SECURE
(Q)IB)('SM (l! wen) SHEEI‘MEI’ALGMWS
SCREWS I AHDZSCHRENS

1
FOLD ALL !
FLANACE AND

|

AR OFENHG

Fig. 16 — Horizontal Suspension with Straps Aot

Botiom Return Air Inlet

These funaces are shipped with bottom closure panel instalied in bottom
return-air opening. Remove and discard this panel when bottom return
air is used. To remove bottom closure panel, perform the following:

1. Tilt or raise furnace and remove two screws holding bottom filler
panel (see Fig. 9).
2. Rotate bottom filler panet downward to release holding tabs.
3. Remove bottom closure panel,
4. Reinstall bottom filler panet and screws. Side Return Air Inlet
Side Return Air Inlet
These furnaces are shipped with bottom closure panel installed in bottom

return-air opening. This panel MUST be in place when side return air
inlet(s} is used without a bottom return air inlet.

Not all horizontal furnaces are approved for side retum air connections
(see Fig. 20).

FILTER ARRANGEMENT

CARBON MONOXIDE AND POISONING

HAZARD

Failure to follow this warning coutd resuit in personal injury, or death.
Never operate a furnace without a filter or with filter access door
removed.

There are no provisions for an internal filter rack in these furnaces.
A field-supplied accessory external filter is required.

Refer to the instructions supplied with the external filter rack for
assembly and instaflation options.

AIR DUCTS

General Requirements

The duct system should be designed and sized according to accepted
national standards such as those published by: Air Conditioning
Contractors Association (ACCA), Sheet Metal and Air Conditioning
Contractors National Association (SMACNA) or American Society of
Heating, Refrigerating and Air Conditioning Engineers (ASHRAE) or
consult The Air Systems Design Guidelines reference tables available
from your local distributor. The duct system should be sized to handie
the required system design CFM at the design external static pressure.
The furnace airflow rates are provided in Table 9-AIR DELIVERY-CFM
(with filter).

When a fumace is installed so that the supply ducts carry air circulated
by the furnace to areas outside the space containing the furnace, the
return air shall also be handled by duct(s) sealed to the furnace casing
and terminating outside the space coniaining the furnace.

Secure ductwork with proper fasteners for type of ductwork used. Seal
supply- and return-duct connections to furnace with code approved tape
or duct sealer.

NOTE: Flexible connections should be used between ductwork and
furnace to prevent transmission of vibration. Ductwork passing through
unconditioned space should be insulated and sealed to enhance system
performance. When air conditioning is used, a vapor barricr is
recommended,

Maintain a 1-in. (25 mm) clearance from combustible materials to
supply air ductwork for a distance of 36 in. (914 mm) horizontally from
the furnace, See NFPA 90B or local code for further requirements.
Ductwork Acgustical Treatment.

NOTE: Metal duct systems that do not have a 90 degree elbow and 10
ft. {3 M) of main duct to the first branch take-off may require internal
acoustical lining, As an altemative, fibrous ductwork may be used if
constructed and installed in accordance with the latest edition of
SMACNA construction standard on fibrous glass ducts. Both acoustical
lining and fibrous ductwork shall comply with NFPA 90B as tested by
UL Standard 18] for Class 1 Rigid air ducts.

Supply Air Connections

For a fumnace not equipped with a cooling coil, the outlet duct shall be
provided with a removable access panel. This opening shall be
accessible when the furnace is installed and shall be of such a size that
the heat exchanger can be viewed for possible openings using light
assistance or a probe can be inserted for sampling the airstream, The
cover attachment shall prevent leaks.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Upflow and Horizontal Furnaces

Connect supply-air duct to flanges on furnace supply-air outlet. Bend
flange upward to 90° with wide duct pliers (see Fig. 17). The supply-air
duct must be connected to ONLY the furnace supply-outlet-air duct
flanges or air conditioning coil casing {when used). DO NOT cut main
furnace casing side to attach supply air duct, humidifier, or other
accessories. All accessories MUST be connected to duct external to
furnace main casing.

NOTE: For horizontal applications, the top-most flange may be bent
past 90 degrees to allow the evaporator coil to hang on the flange
temporarily while the remaining attachment and sealing of the coil are
performed.

Downflow Furnaces

Connect supply-air duct to supply-air outlet on furnace. Bend flange
inward past 90° with wide duct pliers {see Fig. 17). The supply-air duct
must be connected to ONLY the furnace supply outlet or air conditioning
coil casing (when used). When instatled on combustible material,
supply-air duct must be connected to ONLY the factory-approved
accessory subbase or a factory- approved air conditioning coil casing.
DO NOT cut main furnace casing to attach supply side air duct,
humidifier, or other accessories. All accessories MUST be connected to
duct external to furnace casing.

Return Air Conneciions

FIRE HAZARD
Failure to follow this warning could cause personal injury, death and/or

property damage.

Never connect refurn-air ducts to the back of the furnace. Follow
instructions below,

UPFLOW/
TORIBAN: DOWNFLOW
HORIZONTAL ROWNFLOW

ves ves
 ——— e
120\\ E; ves m\~ﬂ YES
MIN MM

Fig. 17 — Duct Flanges A190346

Downflow Furnaces

The return-air duct must be connected to return-air opening bottom inlet
(see Fig. 1). DONOT cut into casing sides (lefi or right). Side opening is
permitted for only upflow and most horizontal furnaces {see Fig. 18).
Bypass humidifier connections should be made at ductwork or coil
casing sides exterior to furnace.

Upflow Furnaces

The return-air duct must be connected to botlom, sides (lefl or right), ora
combination of bottom and side(s) of main {furnace casing (see Fig. 19
and Fig, 20). Bypass humidifier may be attached into unused return air
side of the furnace casing (see Fig. 19 and Fig. 20). Not all horizontal
furnaces are approved for side return air connections (see Fig. 20).

DOWNFLOW RETURN AIR CONFIGURATIONS ANE RESTRICTIONS

ARAOVUCORS  RETURNAR  FETGNAR  RETURNAR  AETURN AR

" COMECTION! CORNEGTIONZ CORECTIOND  COMSINATIONS
Y Gray oY GF 1,2, ANDD

TEA060, {2 AND s ) w0 =)
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Fig. 18 — Downflow Return Air Configurations and Restrictions

UPFLOW AETURN AR CONFIBURATIONS AND RESTRICTIONS
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Fig. 19 — Upflow Return Air Configurations and Restrictions -
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. . . ; . . AD2IG2
Fig. 20 — Horizontal Return Air Configurations and Restrictions -

GAS PIPING

Gas piping must be installed in accordance with national and local
codes. Refer to current edition of NFGC.
Installations must be made in accordance with all authorities having
jurisdiction. If possible, the gas supply line should be 2 separate line
running directly from meter to furnace.
NOTE: In the state of Massachusetts:
1. Gas supply connections MUST be performed by a licensed plumber
or gas fitter,
2. When flexible connectors are used, the maximum length shail not
exceed 36 inches (915 mm).
3. When {ever handle type manual equipment shutoff valves are used,
they shall be T-handle valves,
4. The use of copper tubing for gas piping is NOT approved by the
state of Massachusetts.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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FIRE OR EXPLOSION HAZARD

Failure to follow this warning could result in personal injury, death,
and/or property damage.

Never purge a gas line into a combustion chamber. Never test for gas
leaks with an open flame. Use a commerciatly available soap solution
made specifically for the detection of leaks to check all connections.

FIRE OR EXPLOSION HAZARD

Failure to follow this warning could result in personal injuriousness,
and/or property damage.

Use proper length of pipe to avoid stress on gas conirol assembly and a
gas leak,

FIRE OR EXPLOSION HAZARD

Failure to follow this waming could result in personal injury, death,
and/or property damage.

Gas valve inlet and/or infet pipe must remain capped until gas supply
line is permanently installed to protect the valve from moisture and
debris. Also, install a sediment trap in the gas supply piping at the inlet
to the gas vaive.

Refer to Table 5 for recommended gas pipe sizing. Risers must be used
to connect to furnace and to meter. Support all gas piping with
appropriate straps, hangers, etc. Use a minimum of § hanger every 6 ft.
(2 M). Joint compound {pipe dope) should be applied sparingly and only
to male threads of joints. Pipe dope must be resistant to the action of
propane gas.

Table 5 —~ Maximum Capacity of Pipe™

N?SébéAL gf:ﬁ%’:g; LENGTH OF PIPE - FT. (M)

s}fnig" tn. {mm) 10 20 30 40 50
T2 (13) [ 082z (16) | 17563y | 120 (37) | 67 30) | B2.28) | 73 (29
374 (19) | 0,624 (21) | 360 (110) | 250 (78) | 200 (81) | 170 (52} | 157 (46)
T(35) | 1,040 (27) | 580 (207) | 465 (142) | 375 (114) | 320 (68) | 585 (87)
7174 (32) | 1,380 (35y | 1400(427) | 650 (200) | 770 (235) |660(201) |5BO(177)
7173 (38) [ 1,610 (1) |2100(6A0) | 1460 (445) | 1160 (360) |996{301] | 800 (274}

* Cubic ft. of natural gas per hr for gas pressures of 0.5 psig (14-in. w.c) or lessand a
pressure drop of 0.5-in. w.c. (based on a 0.60 specific gravity pas). Ref: Chapter & curment
iti 54

FIRE OR EXPLOSION HAZARD
Failure to follow this warning could result in personal injury, death,
and/or property damage.

If local codes allow the use of a flexible gas appliance connector,
always use a new listed connector. Do not use a connector which has
previously served another gas appliance. Black iron pipe shall be
installed at the furnace gas conirol valve and extend a minimum of 2
in.(5! mm) outside the furnace.

FURNACE OVERHEAT HAZARD
Failure to follow this caution may result in property damage.

Connect gas pipe to gas valve using a backup wrench to avoid
damaging gas controls and burner misalignment.

An accessible manual equipment shutoff’ valve MUST be installed
external to furnace casing and within 6 fi. (2 M} of furnace, A 1/8-in. (3
mm) NPT plugged tapping, accessible for test gauge connection, MUST
be installed immediately upstream of gas supply connection to furnace
and downstream of manual equipment shutoff valve.

NOTE: The furnace gas controf valve inlet pressure tap connection is
suitable to use as test gauge connection providing test pressure DOES
NOT exceed maximum 0.5 psig (14-in. w.c.) stated on gas control valve
(see Fig. 21).

ADGESH

Fig. 21 — Gas Control Valve

Some installations require gas entry on right side of furnace (as viewed
in upflow.) (See Fig. 22).

TOP VIEW OF BURNER AND MANIFOLD ASSEMBLY

90° Elbow-—_,, 2 .
° | i To Gas
/‘ i Supply
2*(53mm) Nipple / o
Street Elbow
t Gas Valve
AQ8351

Fig. 22 — Burner and Manifold

Install a sediment trap in riser leading to furnace (see Fig. 23). Connect a
capped nipple into lower end of tee. Capped nipple should extend below
level of furnace gas controls. Place a ground joint union between furnace
gas control valve and exterior manual equipment gas shutoff valve.

A 1/8-in. (3 mm) NPT plugged tapping, accessible for test gauge
connection, MUST be installed immediately upstream of gas supply
connection to furnace and downstream of manual equipment shutoff
valve.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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GAS

SUPPLY
MANUAL
SHUTOFF

VALVE
(REQUIRED)

SEDIMENT

TRAP

|
UNION

1T
|11

AQ2035

Fig. 23 — Typical Gas Pipe Arrangement

Piping should be pressure and leak iested in accordance with NFGC in
the United States, local, and national plumbing and gas codes before the
furnace has been connected. After all connections have been made,
purge lines and check for leakage at furnace prior to operating lurnace.
If pressure exceeds 0.5 psig (14-in. w.c.), gas supply pipe must be
disconnected from furnace and capped before and during supply pipe
pressure test. If test pressure is equal to or less than .5 psig (14-in. w.c.),
turn off clectric shutoff switch located on furnace gas controf valve and
accessible manual equipment shutoff valve before and during supply
pipe pressure lest. After all connections have been made, purge lines and
check for leakage at furnace prior {0 operating furnace.

The gas supply pressure shall be within the maximum and minimum
infet supply pressures marked on the rating plate with the [urnace
burpers ON and OFF,

ELECTRICAL CONNECTIONS

See Fig. 24 for field wiring diagram showing typical field 115-V wiring.
Check all factory and field electrical connections for tightness,
Ficld-supplied wiring shall conform with the limitations of 63°F (35°C)
rise.

ELECTRICAL SHOCK, FIRE OR EXPLOSION HAZARD

Failure to follow safety warnings could result in dangerous operation,

serious injury, death or properly damage.

Improper servicing could result in dangerous operation, serious injury,

death or property damage.

- Before servicing, disconnect all electrical power fo furnace.

- When servicing controls, label all wires prior 1o disconnection,
Reconnect wires correctly.

- Verify proper operation after servicing,

- Always reinstall access doors after completing service and
maintenance.

ELECTRICAL SHOCK HAZARD

Failure to follow this warning could result in personal injury or death.
Blower access panel door switch opens 115-V power 1o control. No
component operation can occur. Do not bypass or close swilch with
panel removed. '

ELECTRICAL SHOCK AND FIRE HAZARD
Failure to follow this warning could result in personal injury, death, or
property damage.

The cabinet MUST have an uninterrupted or unbroken ground
according to current edition of NEC NFPA 70 or local codes to
minimize personal injury if an clectrical fault should occur. This may
consist of electrical wire, conduit approved for electrical ground or a
listed, grounded power cord (where permitied by local code) when
installed in accordance with existing electrical codes. Refer to the
power cord manufacturer’s ratings for proper wire gauge. Do not use
gas piping as an electrical ground.

FURNACE MAY NOT OPERATE
Failure to follow this caution may result in intermittent furnace
operation.

Furnace conirol must be grounded for proper operation or else control
will lock out. Control must remain grounded through green/yellow wire
routed to gas valve and manifold bracket screw,

115-V Wiring

Verify that the voltage, frequency, and phase correspond to that specified
on unit rating plate. Also, check o be sure that service provided by
utility is sufficient to handle load imposed by this equipment. Refer to
rating plate or Table 6 for equipment electrical specifications.

U.S. Installations: Make all elecirical connections in accordance with
National Electrical Code (NEC) NFPA 70 and any local codes or
ordinances that might apply.

Use a separate, fused branch electrical eircuit with a properly sized fuse
or circuit breaker for this furnace. See Table 6 for wire size and fuse
specifications. A readily accessible means of electrical disconnect must
be located within sight of the furnace.

NOTE: Proper polarity must be maintained for 115-V wiring. H polarity
is incorrect, control LED status indicator light will flash rapidly and
Status code ( 0 . 1} is displayed. The furnace will NOT operate.

-~ FIELD 244 WIRING

=rn FIELD 115, 208(230-, 480V WIAING
—— FAGTORY 24-Y WIRING

—— FACTORY 115V WIRING

FIVEWIRE
THREE-WIRE

HEATING-ONLY
BLOWER DOOR SWITCH --‘\
By B
\l _______ Uil
Tgm| | )
115-Y FELD- 3 ¥ ]
SUPPLIED I Ll = D)
PISGONNECT CONDENSING
L UK
WO
WIRE

Conngct YAeminalin fumaca as shewn for proper bitwer operation,
. Soma thermosats requive °C" tetminal connstfion as shown,

., it any of the original wire, a5 supplied, must bs teplaced, use

same bvoe of sauivalent wire,

Fig. 24 — Heating and Cooling Application Wiring Diagram with
1-Stage Thermostat

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Table 6 — Electrical Data

Volts- |0 ing Voltage™ Maxi ] . , Maximum Wire |Maximum Fuse
Unit Size Hertz- perﬁtmg - g_e _Range aﬁ’.ﬁ?t"m Unit | Minimum Wire : Lengtht or CKT BKR

Phase Maximum | Minimum Amps Ampagity Size AWG Ft. (M) Amps™
36045A 115-60-1 127 104 6.0 8.3 14 44 (13.6) 15
420458 115-60-1 127 104 7.9 10.7 14 34 (10.6) 15
36070A 115-60-1 127 104 6.0 8.3 14 44 (13.8) 15
36070B 115-60-1 127 104 59 8.2 14 45(13.8) 15
480708 115-60-1 127 104 10.4 13.8 14 26 (8.2) 15
48070C 115-60-1 127 104 104 13.8 14 25 (8.2) 15
420908 115-60-1 127 104 8.2 1.0 14 34 (i0.3) 15
48090C 115-60-1 127 104 82 11.0 14 34(10.3) 15
60090C 115-60-1 127 104 13.8 18.1 12 31(8.6) 20
60110C 115-60-1 127 104 14.4 18.6 12 30(2.4) 20
60110D 115-60-1 127 104 11.1 14.6 14 25(7.7) 15
B0135D 115-60-1 127 104 11.0 14.4 14 25 (7.8} 15
601550 115-60-1 127 104 107 14,1 14 26 (8.0) 15

Permissible limits of the voltage range at which the unit operates satisfactorily.

amps,

Unit ampacity = 125 percent of largest operating component’s full load amps plus 100 percent of all ather potential operating components’ (EAC, humidifier, etc,) full load

I. Length shown is as measured one way along wire path between unit and service panel for maximum 2 percent voltage drop.

** Time-delay type is recoramended.

FIRE HAZARD

Failure to follow this warning could resnlt in personal injury, death, or
property damage.

Do not connect aluminum wire between disconnect switch and furnace.
Use only copper wire (sec Fig. 25).

/_
ELECTRIC
DISGONNECT
SWITCH
COPPER
WIRE ONLY

Fig. 25 - Field-Supplied External Electrical Box on Furnace c‘i‘u‘s?’ﬁ”g
J-BOX RELOCATION

NOTE: If factory location of J-Box is acceptable, go 1o next section
(ELECTRICAL CONNECTION TO J-BOX).

NOTE: On 14-in. (356 mm) wide casing models, the J-Box shall not be
relocated to other side of furnace casing when the vent pipe is routed
within the casing,

1. Remove and save two screws holding J-Box.
NOTE: The j-Box cover need not be removed from the J-Box in order
o move the J-Box. Do NOT remove green ground screw inside J-Box
(see Fig. 26).

2. Cut wire tie on loop in furnace wires attached to J-box.

3. Move J-Box to desired location.

4. Fasten J-Box to casing with two screws removed in Step 1.

5

Route J-Box wires within furnace away from sharp edges, rotating
parts and hot surfaces.

,Alternate
, locatlon

u'/ﬂ(ﬁ

9

AN291

Fig. 26 — Relocating J-Box
Electrical Connection to J-Box

FIRE OR ELECTRICAL SHOCK HAZARD

Failure to follow this warning could result in personal injury, death, or
property damage.

High voltage field connections must be located in J-Box with furnace,
or in field supplied external disconnect mounted to furnace.

If field-supplied manual disconnect switch is to be mounted on furnace
casing side, select a location where a drill or fastener cannot damage
clectrical or gas components,

1. Refer to Fig. 27 when installing an electrical box.
2. Select and remove a hole knockout in the casing where the
electrical box is to be installed.
NOTE: Check that duct on side of furnace will not interfere with
installed electrical box.
3. Remove the desired electrical box hole knockout and position the
hole in the electrical box over the hole in the furnace casing,

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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4. Fasten the electrical box to casing by driving two field supplicd
screws from inside electrical box into casing steel.

aRoUND \; o
iyl
Ol
24

3
LHEVOLTAGE. \

Al90278
Fig. 27 — Field-Supplied Electrical Box on Furnace Casing

Remove and save two screws holding J-Box,

Pull furnace powcer wires out of [/2-in. (12 mm) diameter hole in
J-Box. Do not [oosen wires from strain-relief wire-tie on outside of
J-Box.

7. Route furnace power wires through holes in casing and electrical
box and into electrical box.

8. Pull field power wires into ¢lectrical box.

9. Remove cover from furnace J-Box.

10. Route field ground wire through holes in electrical box and casing,
and into furnace J-Box.

11. Reattach furnace J-Box to furnace casing with screws removed in
Step 4.

12, Sccure field ground wire to J-Box green ground screw.

13. Complete electrical box wiring and installation. Connect line
voltage leads (see Fig. 24). Use best practices (NEC in U.S. for
wire bushings, strain relief, etc.)

4. Reinstall cover to J-Box. Do not pinch wires between cover and
bracket.

Power Cord Installation in Furnace J-Box
NOTE: Power cords must be able to handle the electrical requirements
listed in Table 6. Refer to power cord manufacturer’s listings.

1. Remove cover from J-Box.

2. Route listed power cord through 7/8-in. (22 mm) diameter hole in
J-Box.

3. Secure power cord to J-Box bracket with a strain relief bushing or a
connector approved for the type of cord used.

4. Secure field ground wire to green ground screw on J-Box bracket.
5. Connect line voltage leads (see Fig. 24),

6. Reinstall cover to J-Box. Do not pinch wires between cover and
bracket.

BX Cable Instaliation in Furnace J-Box
. Remove cover from J-Box.
2. Route BX cable into 7/8-inch diameter hole in J-Box.

3. Secure BX cable to J-Box bracket with connectors approved for the
type of cable used.

4. Secure field ground wire to green ground screw on J-Box bracket.

5. Connect tine voltage leads (see Fig. 24).

6. Reinstall cover to J-Box. Do not pinch wires between cover and
bracket,

24-V Wiring
Make field 24-V connections at the 24-V terminal strip (see Fig. 20).
Connect teriminal Y for proper cooling operation {(see Fig. 28). Use only
AWG No. 18, color-coded, copper thermostat wire.
The 24-V circuit confains an automotive-type, 3-amp. fuse located on
the eontrol, Any direct shorts during installation, service, or maintenance
could cause this fuse to blow. I fuse replacement is required, use ONLY
a 3-amp. fuse of identical size.

ACCESSORIES

1. Electronic Air Cleaner (EAC)
Connect an accessory Electronic Air Cleaner (if used) using 1/4-in
female quick connect terminals to the two male |/4-in
quick-connect tenminals on the control board marked EAC-1 and
EAC-2. The terminats are rated for 115 VAC, 1.0 amps maximum
and are energized during blower motor operation (see Fig. 28).
2. Humidifier (HUM)
Connect an accessory 24 VAC, 0.5 amp, maximum humidifier (if
vsed) o the 1/4-in male quick-connect MUM terminal and
COM-24V screw terminal on the control beard thermostat strip.
The HUM terminal ts energized when the pressure switch closes
during a call for heat (see Fig. 28).
NOTE: DO NOT connect furnace control HUM terminal to HUM
(humidifier) terminal on humidity sensing thermostat, zone controtler or
similar device. See humidity sensing thenmostat, zone controller
thermostat, or controller manufaclurer’s instructions for proper
connection,
NOTE: For 24-V & 115-V EAC or Humidifier Accessory details, sec
Accessory instructions.
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Fig. 28 — Furnace Control A210192
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Single-Stage Fumnace with Single-Speed Air Conditioner

Fig. 29 — Thermostat Wiring Diagrams
Notes for thermostat wiring diagrams

t. Heat pump MUST have a high pressure switch for HYBRID
HEAT® dual fuel applications.

2. Refer to outdoor equipment Instatlation Instructions for additional
information and setup procedure.

3. If the heat pump date code is [SO1E or earlier, select the “ZONE”
position on the two speed heat pump control. Heat pumps with date
code 1601E and later do not have or require a “ZONE” selection.

4, OQutdoor Air Temperature Sensor must be attached in all HYBRID
HEAT® dual fuef applications.

5. Configure the thermostat for air conditioner, installations. Refer to
thermostat instructions.

6. Configure the thermostat for heat pump installations. Refer to
thermostat instructions.

7. Configure the thermostat for single-stage compressor installations.
Refer to thermostat instructions.

8. Configure the thermostat for HYBRID HEAT® dual fuel operation
instatlations. Refer to thermostat instructions.

9. NG connection should be made 1o the furnace HUM ferminal when
using a thermostat with a 24 volt humidifier output,

. When connecting humidifier with its own 115 VAC supply use
isolation relay between fumace and humidifier.

. If thermostat has internal control of heat pump balance point, DO
NOT SELECT the “FURNACE INTERFACE” or “BALANCE

POINT” option on the two-speed heat pump control board. Refer to
thermostat instructions.

12. Thermostat signals may vary. Consult thermostat installation

instructions for more information.

VENTING

The furnace shall be connected to a listed factory buiit chimney or vent,
or a clay-tile lined masonry or concrete chimney. Venting into an unlined
masonry chimney or concrete chimney is prohibited.

When an existing Category 1 furnace is removed or replaced, the original
venting system may no longer be sized to properly vent the attached
appliances. An improperly sized Category I venting system could cause
the formation of condensate in the furnace and vent, leakage of
condensate and combustion products, and spillage of combustion
products into the living space.
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Single-Stage Fumace with Single-Speed Heat Pump
A200134
Vent system or vent connectors may need to be resized. Vent systems or
vent connectors, must be sized to approach minimum size as determined
using appropriate table found in the NFGC,

Generatl Veniing Requirements

Follow all safety codes for proper vent sizing and installation
requirements, including local building codes, the current edition of
National Fuel Gas Code ANSI Z223.1/NFPA 54 (NFGC), Parts 12 and
13, the local building codes, and furnace and vent manufacturers’
insiructions.

These furnaces are design-certified as Category 1 furnaces in accordance
with current edition of ANSI Z21.47/CSA 2.3 and opcrate with a
non-positive vent static pressure to minimize the potential for vent gas
leakage. Category 1 furnaces operate with a flue loss not less than 17
percent to minimize the potential for condensation in the venting system.
These fumaces are approved for common venting and multistory venting
with other fan assisted or draft hood equipped appliances in accordance
with the NFGC, the local building codes, and [furnace and vent
manufacturers’ instructions.

The following information and warming must be considered in addition
to the requirements defined in the NFGC.

1. ifa vent (common or dedicated) becomes blocked, the furnace wilk
be shut off by the draft safeguard switch located on the vent elbow.

2. Do not vent this Category | furnace into a single-wall dedicated or
common vent. The dedicated or common vent is considered to be
the vertical portion of the vent system that terminates outdoors.

3. Vent connectors serving Category [ furnaces shall not be connected
into any portion of a mechanical draft system operating under
positive pressure.

Do not vent this appliance with any solid fuel burning appliance.

5. Category 1 furnaces must be vented vertically or nearly vertically

unless equipped with a listed power venter.

6. Do not vent this appliance into an unlined masonry chimney. (Refer
to Chimney Inspection Chart, Fig. 30).

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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CHIMNEY INSPECTION CHART

For additional requirements refer to the Natlonal Fuel (3as Code NFPA 54/ANS! 2223.1 and ANSINFPA 211
Chimnegys, Fireplaces, Vants, and Solid Fusl Burning Appliances
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Fig. 30 — Chimney Inspection Chart A10133

Masonry Chimney Requirements

NOTE: These furnaces are CSA design-certified for use in exterior
tile-fined masonry chimneys with a factory accessory Chimney Adapter
Kit. Refer to the furnace rating plate for correct kit usage. The Chimney
Adapter Kits are for use with ONLY furnaces having a Chimney Adapter
Kit numbers marked on the furnace rating plate.

If a clay tile-lined masonry chimney is being used and it is exposed to
the outdoors below the roof line, relining might be required. Chimneys
shall conform to the Standard for Chimneys, Fireplaces, Vents, and Solid
Fuel Burning Appliances current edition of ANSI/NFPA 211 and must
be in good condition,

U.S.A.— Refer to Sections 13.1.8 and 13.2.20 of the current edition of
NFGC NFPAS4/ANS] Z223.1 or the authorily having jurisdiction to
determine whether relining is required. If relining is required, use a
properly sized listed metal liner, Type-B vent, or a listed alternative
venting design.

NOTE: Sec the current edition of NFPAS4/ANSI 72231, 13.1.8 and
13.2.20 regarding alternative venting design and the Exception, which
cover installations such as the Chimney Adapter Kits, which are listed
for use with these furnaces. See Product Data Sheet for accessory lsting.

CARBON MONOXIDE POISONING HAZARD

Failure to follow the sieps outlined below for each appiiance connected

to the venting system being placed into operation could result in carbon

monoxide poisoning or death.

The following steps shall be followed for each appliance connected to

the venting system being placed into operation, while all other

appliances connected to the venting system are not in operation:

- Seal any unused openings in venting system.

- Inspect the venting system for proper size and horizontal pitch,
as required in the current edition of National Fuel Gas Code,
ANSE Z223.1/NFPA 54 and these instructions. Determine that
there is no blockage or restriction, leakage, corrosion and other
deficiencies, which could cause an unsafe condition.

- As far as practical, close ali building doors and windows and all
doors between the space in which the appliance(s) connected to
the venting system are located and other spaces of the building,

- Close fireplace dampers.

- Turn on clothes dryers and any appliance not connected to the
venting system. Turn on any exhausi fans, such as range hoods
and bathroom exhausts, so they are operating at maximum
speed. Do not operate a summer exhaust fan.

- Follow the lighting instructions. Place the appliance being
inspected into operation. Adjust the thermostat so appliance is
operating continuousiy.

- Test for spillage from draft hood equipped appliances at the
draft hood reliel opening after 5 minutes of main burner
operation. Use the flame of a match or candle.

- I improper venting is observed during any of the above tests,
the venting system imust be corrected in accordance with the
current edition of National Fuel Gas Code, ANSI Z223.1/NFPA
54,

- - After it has been determined that each appliance connected (o
the venling system properly vents when tested as outlined
above, return doors, windows, exhaust fans, fireplace dampers
and any other gas-fired burning appliance to their previous
conditions of use.

The Chimney Adapter Kit is listed alternative venting system for these
furnaces. See the kit instructions for complete details,
This furnace is permitted to be vented into a clay tile-lined masonry
chimney that is exposed to the outdoors below the roof line, provided:

1. Veniconnector is Type-B double~-wall, and

2. This furnace is commaon vented with at least 1 drafi hood equipped
appliance, and
The combined appliance input rating is less than the maximum
capacity given in Table 7, and
The input rating of each space heating appliance is greater than the
minimum input rating given in Table 8 for the local 99% Winter
Design Temperature. Chimneys having internal areas greater than
38 square inches require furnace inpui ratings greater than the input
ratings of these furnaces. Sce footnote at bottom of Table 8, and
5. The authority having jurisdiction approves.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Exterior Masonry Chimney FAN + NAT Instaliations with Type-B
Double Wall Vent Connectors® NFPA & AGA

Table 7~ Combined Appliance Maximum Input Rating
in Thousands of BTUh per Hour

INTERNAL AREA OF CHIMNEY
VENT HEIGHT IN2 (M2}

FT. (M)

12 19 28 38

(7741) (12258) | (18064) | (24518)

5 (1.5 74 119 178 257
B(24) 80 130 193 779
16 (3.0 84 738 207 299
15 {4 5) NR 152 333 334
20 (6.0) NR NR 250 368
30 (9.1 NR NR NR 404

If all of these conditions cannot be met, an altemative venting design
shall be used, such as the listed chimney adapter kit with these furnaces,
which are listed for use with the kit, a listed chimney-lining system, or a
Type-B common vent.

Table 8 -- Minimum Allowable Input Rating of Space-Heating
Appliance in Thousands of BTUh per Hour

INTERNAL AREA OF CHIMNEY
VENT HEIGHT IN?. (MM2)
FT (WD) 12 19 28 38
(7741) | (12258) | (18064) | (24518)

{.ocal 99% Winter Design
Temperature: 17 to 26°F {-8 to -3°C)

6(1.8) 0 55 99 143
8 (24) ' 52 74 T4 154
10 (3.0 NR 50 125 169
15 4.6) NR NR 167 212
20 (6.1) NR NR 212 258
30 (0.1) NR NR NR 362

L ocal 99% Winter Design
Temperature: 5 to 16°F* (15 o -9°C)

6(1.8) NR 78 121 166
§(2.4) NR 94 135 182
10 (3.0) NR EEE) 149 168
5 (2.6) NR NR 193 247
20 (6.7) NR NR NR 293
30 (9.1) NR NR NR 377

Local 99% Winter Design
Temperature: ~10 to 4°F* (-23 to -16°C)

§01.8) NR NR 145 196
824 NR NR 159 213
16 (3.0) NR NR 175 231
5 (4.6 NR NR NR 783
20 (6.1 NR NR NR 333
30 0.1 NR NR NR NR

Local 98% Winter Design
Temperature: -11°F {-24°C)} or lower

Not recommended for any vent configuration.

*  The 99.6% heating db temperatures found in the 1997 or 2001 ASHRAE Fundamentals
Handbook, Climatic Design Information chapter, Table 1A {United States) or the 2005
ASHRAE Fundamentals handbook, Climasic Design Information chapter, and the
CD-ROM inciuded with the 2005 ASHRAE Fundamentals Elandbook.,

Inspections before the sale and at the time of installation will determine
the accepiability of the chimney or the need for repair and/or (reMining.
Refer ta the Fig. 30 to perform a chimney inspection. If the inspection of
a previously used tile-lined chimney:

a. Shows signs of vent gas condensation, the chimney should be
relined in accordance with local codes and the authority having
jurisdiction, The chimney should be relined with a listed metal
liner, Type-B vent, or a listed chimney adapter kit shail be used to
reduce condensation. If a condensate drain is required by local
code, refer to the current edition of NFGC NFPAS4/ANS]
7223.1, Section 12.10 for additional information on condensate
drains.

b. Indicates the chimney exceeds the maximum permissible size in
the tables, the chimney should be rebuilt or relined to conform to
the requirements of the equipment being installed and the
authority having jurisdiction.

A chimney without a clay tile liner, which is otherwise in good
condition, shall be rebuilt to conform to current edition of ANSI/NFPA
211 or be lined with a UL listed metal liner or UL listed Type-B vent.
Relining with a listed metal liner or Type-B vent is considered to be a
vent-in-a-chase.

If a metal liner or Type-B vent is used to line a chimney, no other
appliance shall be vented into the annular space between the chimney
and the metal liner.

Appliance Application Requirements

Appliance operation has a significant impact on the performance of the
venting system. 1f the appliances are sized, installed, adjusted, and
operated properly, the venting system and/or the appliances should not
suffer from condensation and corrosion. The venting system and all
appliances shall be installed in accordance with applicable listings,
standards, and codes.

The furnace should be sized fo provide 100 percent of the design heating
load requirement plus any margin that occurs because of furnace model
size capacity increments. IMeating load estimates can be made wsing
approved methods available from Air Conditioning Contractors of
America (Manual I); American Society of Heating, Refrigerating, and
Air-Conditioning Engineers; or other approved engineering methods.
Excessive oversizing of the furnace could cause the firnace and/or vent
to fail prematurely. When a metal vent or metal liner is used, the vent
must be in good condition and be installed in accordance with the vent
manufacturer’s instructions.

To prevent condensation in the furnace and vent system, the following
precautions must be observed:

i. The return-air temperature must be at least 60°F (16°C)db except
for brief periods of time during warm-up from setback at no lower
than 53°F (13°C) db or during initial start-up from a standby
condition.

2. Adjust the gas input rate per the installation insiructions. Low gas
input rate causes low vent gas temperatures, causing condensation
and corrosion in the furnace and/or venting system. Derating is
permitted only for altitudes above 2000 fl. (610 M).

3. Adjust the air temperature rise to the midpoint of the rise range or
sfightly above. Low air {emperature rise can cause low vent gas
temperature and potential for condensation problems.

4. Set the thermostat heat anticipator or cycle rate to reduce short
cycling.

BURN HAZARD

Failure to follow this caution may cause personal injury.

Hot vent pipe is within reach of small children when installed in
downflow position. See the following instruction.

Air for combustion must not be contaminated by halogen compounds
which include chlorides, fluorides, bromides, and iodides. These
compounds are found in many common home products such as

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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detergent, paint, glue, aerosol spray, bleach, cleaning solvent, salt, and
air freshener, and can cause corrosion of furnaces and vents. Avoid using
such products in the combustion-air supply. Furnace use during
construction of the building could cause the furmnace to be exposed to
halogen compounds, causing premature failure of the furnace or venting
system due ie corrosion.

Vent dampers on any appliance connected to the common vent can cause
condensation and comrosion in the venting system. Do not use vent
dampers on appliances common vented with this furnace.

Additional Venting Reguirements

A 47 (101 mm) round vent ¢lbow is supplied with the furnace. A 5-inch
{127 mm) or 6- inch (152 mm) vent connector may be required for some
model furnaces. A field-supplied 4-inch-to-3-inch (101 - 127 mm) or
4-inch-to-6-inch (101 « 152 mm) sheet metal increaser fitting is required
when 5-inch (127 mm} or 6-inch (152 mm) vent connector is used. See
FFig. 31 - Fig. 43 Venting Orientation for approved vent configurations.

NOTE: Vent connector length for connector sizing starfs at furnace vent
elbow. The 4-inch vent elbow is shipped for upflow configuration and
may be rotated for other positions. Remove the 3 screws that secure vent
elbow to furnace, rotate furnace vent elbow to position desired, reinstall
screws. The factory-supplied vent elbow does NOT count as part of the
number of vent connector elbows.

CUT HAZARD
Failure to follow this caution may result in personal injury.

Sheet metal parts may have sharp edges or burrs, Use care and wear
appropriate protective clothing, safety glasses and gloves when
handling parts and servicing furnaces.

The vent connector can exit the furnace through one of 5 locations on the
casing.

1. Attach the single wall vent connector to the furnace vent etbow, and
fasten the vent conneclor to the vent elbow with at least two
field-supplied, corrosion-resistant, sheet metal screws located 180°
apart.

NOTE: An accessory flue extension is available to extend from the
furnace elbow to outside the furnace casing. See Product Data Sheet for
accessory listing. If flue extension is used, fasten the flue extension to
the vent elbow with at least two field-supplied, corrosion-resistant, sheet
metal screws located 180° apart. Fasten the vent connector to the flue
extension with at least two field-supplied, corrosion resistant sheet metal
screws located 180° apart.

2. Vent the furnace with the appropriate connector (see Fig. 31 -

Fig. 43).
3. Determine the correct location of the knockout to be removed.

Use a hammer and screwdriver to strike a sharp blow between the
tie points and work the slug back and forth until the slug breaks
frec.
An accessory Vent Guard Kit is REQUIRED for downflow applications
where the vent exits through the lower portion of the furnace casing. See
Fig. 35 and Product Data Sheet for accessory listing. Refer to the Vent
Guard Kit Instructions for complete details.
The horizontal portion of the venting system shall slope upwards not less
than 1/4-in. per linear fi. (21 mm/M) from the furnace 10 the vent and
shall be rigidly supported every 5 ft. {2 M) or less with metal hangers or
straps to ensure there is no movement after installation.

Sidewall Venting

This furnace is not approved for direct sidewall horizontal venting,

Per section 12.4.3 of the current edition of NFPAS4/ANSI Z223.1, any
listed mechanical venter may be used, when approved by the authority
having jurisdiction.

Select the listed mechanical venter to match the BTUh input of the
furnace being vented. Follow all manufacturer’s installation
requirements for venting and termination included with the listed
mechanical venter.

Caution!! For the following applications, use the minimum vertical vent heights as specified below.
For all other applications, follow exclusively the National Fuel Gas Code.

MIN. VENT NHN. VERTICAL VENT

FURNACE VENT ORIENTATION FURNACE INPUT DIAMETER HEIGHT

B ORIENTATION (BTUH/HR) IN, (mm)" ET. (wpyt
Downflow Vent elbow left, then up Fig. 35 154,000 132,000 110,000 5(127) 12 (3.6)
Horizontai Left Vent elbow right, then up Fig. 43 154,000 132,000 5(127) 7 (2.1)
Horizontal Left Vent Eibow up Fig. 41 154,000 132,000 5(127) 7(2.1)
Horizontal Left Vent elbow right Fig. 40 154,000 5({127) 7(2.1)
Downflow vent elbow up then left Fig. 31 110,000 5(127) 10 {3.0)
Downfiow Vent elbow up, then right Fig. 38 110,000 5 (127) 10 (3.0}

*.din, (102 mm) inside casing or vent guard
T, Including 4 in, (02 mm} vent section(s)

NOTE: All vent configurations must also meet Nationaf Fuel Gas Code venting requirements NFGC

Manufacturer reserves the right to change, at any time, specifications and designs without nofice and without obligations.
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SEE NQTES: 1,2,456,789

gﬁﬁs@;’;ﬁ& igﬁﬁg.s.?.ﬁ.s on tha pago following thesa figures
these figures . . . N AD3207
A03210 Fig. 35 — Downflow Application-Vent Elbow Left then Up
Fig. 31 — Downflow Application-VYent Elbow Up then Left i
LT
.
1 1 -
SEE NOTES: 1,2,4,7.8,9 on the page
Tollowlng these fgures
. . . AD3213
Fig. 36 — Horizontal Left Application-Vent Elbow Left
O

SEE NOTES: 1,234,7.8.9

an tho pages foliowing

thess figures

. . . . A03209
Fig. 32 — Upflow Application-Vent Elbaw Right = =
O
SEE NOTES: 1,2,4,7,89
en the page following
BEE NOTES: 1,2,4,5,7.89 these figures
A02068 . .- AD3Z08
Fig. 37 — Upflow Application-Vent Elbow Up

Fig. 33 — Horizontal Right Application-Vent Elbow Left

S R

) L

SEE NOTES: 1,24,57,82

on te paga followin:
these gu!;es 4 SEE NOTES:!,2,3,4,5,7,8,9
on the page following
A03211 these figures.

Fig. 34 — Downflow Application-Vent Elbow Up

e}

Fig. 38 - Downflow Application-Vent Elbow Up then Rightmm

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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SEE NOTES: 1,2,4,7.8,9 on the page
lolissving Lhese figums

Fig. 39 - Horizontal Right Application-Vent Elbow Right """

SEE NOTES: 1,2,4,6.7,8,5 on tho page
following thess figures

Fig. 40 — Horizontal Left Application-Vent Elbow Right **"*

7

SEE NOTES: 1,2,4,5.7.8,8 on the page
following these figures

. . . A03215
Fig. 41 - Horizontal Left Application-Vent Elbow Up
{3 !
|
. O
_ AL
SEE NOTES: 1,2,4,5,7,8,9 on the page
following these figures
A03219

Fig, 42 — Horizontal Right Application-Vent Elhow Left then Up

SEE NOTES: 1,2,4,5,7.6,9 on the page
following (hese figures
AD3214

Fig. 43 — Horizontal Left Application-Vent Elbow Right then Up

Venting notes for Fig. 31 - Fig. 43
1.

For common vent, vent connector sizing and vent material: United
States-use the NFGC.

Immediately increase to S5-inch ([27 mm) or 6-inch (152 mm) vent
connector ouwtside furnace casing when S-inch (127 mm) vent
connector is required, refer to Note | above,

Side outlet vent for upflow and downflow installations must use
Type B vent immediately after exiting the furnace, except when
factory-authorized, Downflow Vent Guard Kit, is used in the
downflow position. See Product Data Sheet for accessory listing.

Type-B vent where required, refer to Note 1 above.

Four-inch single-wall (26 ga. min.) vent must be used inside
furnace casing and when the Downflow Vent Guard Kit is used
external to the furnace. See Product Data Shect for accessory
listing,

Factory-authorized accessory Downflow Vent Guard Kit required
in downflow installations with lower vent configuration, See
Product Data Sheet for accessory listing.

Chimney Adapter Kit may be required for exterior masonry
chimney applications. Refer to Chimney Adapter Kit for sizing and
complete application details. See Product Data Sheet for accessory
listing.

Secure vent connector to furnace elbow with (2) corrosion-resistant
sheet metal serews, spaced approximately 180° apart.

Secure all other single wall vent connector joints with (3) corrosion
resistant screws spaced approximately [20° apart, Secure Type-B
vent  connectors  per vent  connector  manufacturer’s
recommendations.

Manufacturer reserves the right fo change, at any time, specifications and designs without notice and without obligations.
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AIR DELIVERY - CFM

Table 9 — Air Delivery - CFM (with filter)*

. E i ic P in. w.c.
Unit Size Airflow Setting Default Setting xt:l:la Static res::re (in. w.c
L . _;E_C.on_stant-?ﬁj ; o
Heating
36045A
Cooling _
420458
Coolin
wConstantFan::
36070A
_Cooling_

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Table 9 — Air Delivery - CFM (with filter)”* (Continued)

Unit Size

Airflow Setting Default Setting

External Static Pressure (in. w.c.

0.4

360708

sConstantian:i

172205

o5 [ 06 | o7 [ o8

275

a0

F2T0

400

335

i]4B5

305 |10

505

445

eB0

620

565

laeres

sEe205048

725

675

845

800

G900

= BB5 10

950

810

TeeE T

950 [ 9

1060

1020

A5

080 [

Cogling

1190

1160

48070B

sGonstant:kan:

' Cbo!ing' '

48070C

T GonstantFan w590

Heating

_Cooling_

1535

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Table 9 ~ Air Delivery - CFM (with filter)* {Continued)

External Static Pressure (in. w.c.

Unit Size Airflow Setting Default Setting ti
420908
Coolin
ConstantFan
48090C
“Coolin
GonstantEan
60030C

#1920

2105 | 2050

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Table 9 — Air Delivery - CFM (with filter)* (Centinued)

Unit Size

Airflow Setting

Default Setting

External Static Pressure {in. w.c.

60110C

i ':ConstanFFran

0.5

0.6

0.7

i 240

515

425

345

iieabi

TEG0

4T

675

595

Tees|

ARy

955

885

010704

1005

1185

1115

©|oof~| o[t sl e3[pods

131040

250 [

1430

1370

#1550

214908

1615

1560

Heating ) -

1815

1790

1740

Ho10”

2020

1975

[2135 ]

2080140

2310

2255

601100

‘-:-;:Consia‘nt.Ean_;..--zf-:'--' it

52150

335

540

755

| BT 0| HT

990

410855

1190

4295 |1

1390

B0

1605

CdiiEn Heating S

“l7700.

1735

H1815:00

Coofing. =

1905

60135D

oaGonstantFans oo ST

BE

i 290 .'_:__'.

395

600

830

950 [

1030

S50

1245

340 .

1425

SiHeating sl i

525 L.

. Cboling —

Manufacturer reserves the right fo change, at any time, specifications and designs without notice and without obligations.
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Table 9 — Air Delivery - CFM (with filter)* (Continued)

e External Static Pressure (in. w.c.
Unit Size Airflow Setting Default Setting o4 X (
gnstantkan; o
60155D
Heating
Cooling
NOTE:

1.A filser is required for cach retum-air inlet, Airflow performance included 3/4-in, (19 mm) washable filter media such as contained in a factory - authorized accessory filter rack. See
accessory list. To determine airflow performance without this filter, assume an additional 0.1 in, w.c, available external static pressure.

2. Adjust the blower airflow setting as nccessary for the proper air temperatere rise for each installation.

3.AirMlows over 1800 CFM require bottom retum, two-side returs, or bottomn and side return. A minimum filter size of 20™ x 257 (508 x 635 mm) is required.

4.For upflow applications, air entering from one side into both the side of the furnace and a return air base counts as a side and bottom return

5..The -- entry indicates unstable operating, conditions

. Table 10 — Airflow Seftings

Default Airflow Settings* Designated Airflow Settings

Unit Size Heating Cooling Heating Constant Fan
36045A 8 18 (4-12) {1-7)
420458 [ 18 (4-12) (1-7}
36070A 15 18 {9-16} (-7}
36070B 15 18 (11-17) (1-8}
48070B 12 18 (7-13) {1-4)
48070C 10 18 (6-14) (1-8)
42090B 12 18 (7-16) (1-9}
48090C 13 18 (8-18} {1-6}
60090C 1 17 (7-14) {1-9)
60110C 12 16 (8-15) {1-9)
80110D 15 18 (8-17) (1-8)
601350 15 18 {12-18) (1-7}
601550 16 18 {13-17) (1-2)

*. Setting #1 i5 the default setting for Constant Fan

FURNACE CONTROL PROGRAMMING
AND NAVIGATION

On-Board Control Method

ELECTRICALSHOCK HAZARD
Failure to follow this warning could result in personal injury, or death.
Blower access door swilch removes 115-V power to control. No
component operation can occur unless switch is closed. Caution must
be taken when manually closing this switch for service purposes.

Do not tape or permanently allow the door switch to be bypassed.
Temporarily depress the door switch with one hand while accessing the

service buttons with your other hand. Do not touch uninsulated
electrical components.

This furnace model is e¢quipped with an on-board 3-digit LCD display
with pushbutton navigation for the adjustment of operating parameters,
diagnostics, and service. The control board must be powered to use the
display and pushbuttons. Upon startup, the control will alternate
displaying the Model Program Number (Pri) and Software Version
(uEr). The control board has been programmed at the factory with a
Meodel Program Number specific to the furnace product number. The
correct Model Program Number is shown on the furnace rating plate.

The system’s status is displayed after startup or afier no contro] buttons
have been pressed for 60 seconds. Status Code LED will also be
illuminated or blinking when displaying the system status. The codes

which indicate the current operating mode of the system as shown in
Table 13.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Table 1T — System Status Display Codes

Display Operating Mode Notes
= |dle/Standby Mode No active demands
HE Heating Mode Gas Heating active
L Cooling Mode Cooling or Heat Pump active
HPd Heat Pump Defrost Mode | Gas Heating cycle active during Heat Pump Defrost cycle
LFn Continuous Fan Mode Continuous Fan active
bLr Secondary Unit Operating | Only used when control is the secondary furnace of a twinned furnace system and primary
Blower furnace is active
it Active Status Code See Fig. 45 or Furnace Service Label for codes
Table 12 — Main Menu Options
Display Menu [tem Use
Faults code menu stores the 7 fatest faults in memory. If no faults, None (non) wili be
FLE Last 7 faults that occurred |displayed. To clear fauit history, scroll to Clear (CL+) and press MENU/SELECT. See Fig. 45
or Furnace Service Label for codes.
. . Heating Airflow Setting. Adjust higher to lower Temp. Rise; lower fo increase Temp. Rise. See
HE Heating blower speed Start-Up Procedures. See Fig. 44 for allowable selections and Table ¢ for airflows.
i Cooling and Heat Pump | Cocling Airflow Setting. See Fig. 44 for allowable selections and Table 9 for airflows. Refer to
== blower speed cooling or heat pump equipment data for required airflow setfings.
£Fn Constant Fan blower speed [Constant Fan Airflow Setting. See Fig. 44 for aliowable selections and Table 9 for airflows.
Hod Heat OFF Deiay Vaiue ShOW.n in seconds. Short‘er delays may leave unused heat in ducts. Longer delays may
blow cold air at the end of heating demands.
Cod Cool OFF Delay Value shown in seconds. Shorter delays may leave unused energy in furnace coil. L.onger
delays may re-evaporate condensate.
dr Direction Adjusts display orientation 180 degrees between up flow (LIFF) and down flow {dnF).
Ern Twinin Primary (Pr «) or Secondary (5£L) furnace selection. Adjust only if furnace is used in a
v twinned furnace systemn. Use of accessory kit required. See kit instructions.
Bo NOT program the control board with a Medel Program Number different than what is
nF Program # and Software  |specified an the rating plate. Alternates displaying the saved Model Program Number (Fr{5)
and Software Version {wfr).
Ce Component Test Use to validate components are funcfioning as infended. See Component Self-Test
ponen insfructions in the Start-Up Procedures section.
rSE Reset Reset settings to Factory Default by selecting Yes (JE5).

The Main Menu provides access 1o operating parameters of the furnace
control including airfllows as well as other diagnostics. See Iig, 28 for
the location of the pushbuttons. Scroll through Main Menu by pressing
MENU/SELECT button. Press NEXT/OPTION to display the current
selting of the parameter {value will flash). Additional presses will scroll
through setling options. Press MENU/SELECT button to save a new
setting and return to the Main Menu. The display will flash three times to
confirm a new setting selection has been saved. Fig. 44 shows the flow
of the menu and settings. Table {2 provides additional information on
parameter adjustment and applicability.

NFC and Supported App Method

This furnace control board is also equipped with NFC (Near Field
Communication) technology which allows the adjustment of operating
parameters, diagnostics, and service via a field-supplied mobile device
with NFC capability and supported mobile app. Remove 115-V power
from the furnace control board to use this method. See Fig, 28 for the
location of the NFC antenna. Additional instructions and help may be
available through the supported mobile app.

Scan the mobile app QR Code on page | of this manual for more
information and a link to download the mobile app.
Control Board Replacement
If the control board must be replaced, the new board must be
programmed with the correct Model Program Number before the furnace
will operate. Do NOT program the control board with a Model Program
Number different than what is specified on the rating plate. The control
may be programmed by either of these approved methods:

1. Use the supported mobile app to flash the model program onto the

board using Near Field Communication (NFC). Scan the QR code

on page | of this manual for more information and a link to
download the mobile app.

2. Use the correct Super Plug (available from distributor / replacement
component) for the control board to copy the correct model
program onto the new board.

Further details and instructions for these programming methods are
provided with the replacement control board.

FURNACE OVERHEATING HAZARD
Failure to follow this caution could result in reduced furnace life,

Do NOT program the control board with a Model Program Number
different than what is specified on the rating plate. Parameter options
will not match design values.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Main Menu Flow Chart
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START-UP, ADJUSTMENT, AND SAFETY
CHECK

GENERAL

FIRE HAZARD

Failure to follow this warning could result in personal injury, death
and/or property damage.

This furnace is cquipped with manual reset limit swiiches in the gas
control area. The switches open and shut ofT power to the gas valve ifa
flame rollout or overheating condition occurs in the gas controf arca.
DO NOT bypass the switches. Correct inadequate combustion air
supply problem before resetting the switches.

1. Maintain 115-V wiring and ground. Improper polarity will result in
rapid flashing control diagnostic light and Status code { 10 . 1) is
displayed. The furnace will NOT operate.

2. Make thermostat wire connections at the 24-V terminal block on
the furnace control. Failure to make proper connections will result
in improper operation {see Fig. 24).

3. Gas supply pressure to the furnace must be greater than 4.5-in. w.c.
(0.16 psig) but not exceed 14-in, w.c. (0.5 psig).

Check all manual-reset swilches for continuity.

5. Install blower compartment door. Door must be in place to operate

furnace.

6. Replace outer door,

CUT HAZARD
Failure to follow this caution may result in personal injury.

Sheet metal parts may have sharp edges or burrs. Use care and wear
appropriate protective clothing, safety glasses and gloves when
handling parts and servicing furnaces.

-Up Procedur

FIRE AND EXPLOSION HAZARD

Failure to follow this warning could cause personal injury, death and/or
property damage.

Never test for gas leaks with an open flame. Use a commercially
available scap solution made specifically for the detection of leaks to
check all connections.

1. Purge gas lines after all connections have been made.
2. Check gas lines for leaks.

ELECTRICAL SHOCK HAZARD

Failure to foliow this warning could result in personal injury, or death,
Blower access door switch opens 115-V power to control. No
component operation can occur unless switch is closed. Caution must
be taken. Do not touch uninsulated electrical components when
manually closing this switch. for service purposes.

3. To Begin Component Self-Test
- & Remove thermostal wire connected to R terminal on control to
ensure no thermostat demands are present.
b. Temporarily depress blower door switch to power the control
board.

SHOCK HAZARD
Failure to follow this caution could result in personal injury.

Do not tape or permanently allow the door switch to be bypassed.
Temporarily depress the door switch with one hand whiie accessing the
service butlons with vour other hand. Do not touch uninsulated
clectrical components.

c. To initiate the component Lest sequence, the control must be in
{ i) mode. no thermostat demands (W, Y, G). Select
component test (L£) from menu select buttons to start the
component test sequence. Once initiated the furnace control will
perform the test sequence as shown in Table 13. Once complete,
connect thermostat wire to R terminal on control board and
re-install blower door.

4. Operate furnace per instruction on door.

5. Verify furnace shut down by lowering thermostat setting below
room temperature,

6. Verify furnace restarts by raising thermostat setting above room
femperature.

Table 13 — Test Sequence

Display Operating Mode Function

ESE Test Confirms start of Component Test mode.

Pur Purge induecer ON for 10 seconds before next stage. Inducer remains ON for test duration.

HS Hot Surface igniter Mot Surface Igniter ON for 15 secends, then OFF.

Fr Fan Blower ON at 50% torque for 10 seconds, then OFF.
All component OFF except for Inducer for 10 seconds. Display returns to «dL. If a

End End Test thermostat input is detected or fault condition activates during the test sequence, control
will abort and display End for 6 seconds.
Displayed if component test is nof able start. Check for thermestat inputs or faults, and

Err Error system stafus is Idle ( «dL).

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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WIRING DIAGRAM
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Fig. 46 —~ Wiring Diagram
Adjustments

Furnace gas input rate on rating plate is for installations at altitudes up to
2000 fi. (610 M). Furnace input rate must be within +/-2 percent of T

furnace rating plate input. FURNACE DAMAGE HAZARD

: : B : : : : e Failure to follow this caution may result in reduced furnace life.

DO NOT redrill orifices. Improper drilling (burrs, out-of-round holes,
efc.) can cause excessive burner noise and misdirection of burner
flames. This can result in flame impingement of heat exchangers,
causing failures (see Fig. 47).

FIRE HAZARD
Failure to follow this wamning could result in injury, death andfor

property damage.

DO NOT bottom out gas valve regulator adjusting screw. This can
result in unregulated manifold pressure and result in excess overfire and
heat exchanger failures.

1. Determine the correct gas input rate.
The input rating for altitudes above 2,000 ft. (610 M) must be
reduced by 4 percent for cach 1,000 ft. (305 M) above sea level, For
installations below 2000 ft. (610 M), refer to the unit rating plate.
For installations above 2000 ft. (610 M), multiply the input on the
rating plate by the de-rate multiplier in Table 14 for the correct
input rate.

BURNER
ORIFICE

A93059

Fig. 47 - Orifice Hole

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Table 14 — Altitude Derate Multiplier for U.S.A.

PERCENT DERATE
A('l;qﬁuﬂ;E OF MULTIPLIER

DERATE FACTOR
0=2000 (6-670) 5 700
2001-3600 (610:974) =12 0.90
30014000 (614-1219) 596 5.86
2007-5000 [1215-1524) 1620 0.82
5001-6000 (1524-1623) 50-04 0.78
0017000 (1639-2734) 5455 574
7001-6000 (2134-2435) 78-33 070
5001-5000 (2438-2743) T 0.66
8007—10,000 (2743-3045) 3640 062

*. Derate multiplier factors are based on midpeint altitude for altitede range
2. Determine the correct orifice and manifold pressure adjustment,
There are two different orifice and manifold adjustment tables, All
madels in all positions, except Low NOx models in downflow or
horizontal positions, use Table 16 (22,000 BTUh/Burner).
Low NOx models in the downflow or horizontal positions must use
Table 17 (21,000 BTURBurner). See input lsted on rating plate.
a. Obtain average yearly gas heat value (at instatled altitude) from
local gas supplier.
b. Obtain average yearly gas specific gravity from local gas
supplier.
¢. Find instatlation altitude in Table 16 or Table 17.
d. Find closest natural gas heat value and specific gravity in
Table 16 or Table 7.
¢. Follow heat value and specific gravity lines to point of
intersection to find orifice size and manifold pressure settings for
proper operation.
{. Check and verify burner orifice size in furnace. NEVER
ASSUME ORIFICE SIZE. ALWAYS CHECK AND VERIFY.
NOTE: If orifice hole appears damaged or it is suspected to have been
redrilled, check orifice hole with a numbered drill bit of correct size.
Never redrill an orifice. A burr-free and squarely aligned orifice hole is
essential for proper flame characteristics.
2. Replace orifice with correct size ifrequired by Table 14,
Table 16, Table 17 and Table 15. Use only factory-supplied
orifices. See EXAMPLE 1.

EXAMPLE 1: (0 to 2000 ft. (0 to 610 M) altitude)
For 22,000 BTUh per burner apptication use Table 16.
Heating value = 1000 BTUh/cu ft.

Specific gravity =0.62

Therefore: Orifice No. 43*

Manifold pressure: 3.7-in. w.c.

*Furnace is shipped with No. 43 orifices.
In this example all main burner orifices are the correct

size and do not need to be changed to obtain proper input rate.

3. Adjust manifold pressure to obtain correct input rate.

a. Turn gas valve ON/OFF switch to OFF.

b. Remove manifold pressure tap plug from gas valve (see Iig. 21).

c. Connect a water column manometer or similar device to
manifold pressure tap.

d. Turn gas valve ON/OT'F switch to ON.

e. Manually close blower door switch.

f. Set thermostat to call for heat.

g. Remove regulator seal cap and turn regulator adjusting screw
counterclockwise (out) 1o decrease input rate of clockwise (in) to
increase input rate.

NOTE: DO NOT set manifold pressure less than 3.2-in. w.c. or more
than 3.8-in. w.c. for natural gas at sea level. If manifold pressure is

outside this range, change main burner orifices. Refer to Table 14,
Table 16, Table 17 and Table 15.

h. Install regulator seal cap.

i. Leave manometer or similar device connected and proceed to
Step 4.

4. Verify natural gas input rate by clecking meter.
NOTE: Gas valve regulator adjustment cap must be in place for proper
input to be clocked.

a. Turn off afl other gas appliances and pitots served by the meter.

b. Run fumace for 3 minutes in heating operation.

c¢. Mcasure time (in sec) for gas meter to complete | revolution and
note reading, The 2 or 3 cubic feet dial provides a more accurate
measurement of gas {low.

d. Refer to Table 16 for cubic fi. of gas per hr.

e. Multiply gas rate (cu ft./hr) by heating value (BTUh/cu ft.) to
obtain input.

f. If clocked rate docs not match required input from Step 1,
increase manifold pressure to increasc input or decrease manifold
pressure to decrease input. Repeat steps b through ¢ until correct
input is achieved. Reinstall regulator seal cap on gas valve.

Manufacturer reserves the right to change, at any time, specifications and designs without nofice and without obligations.
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Table 15 — Gas Rate (Cu ¥t./Hr.)

Table 16 — Orifice Size* and Manifold Pressure (in. w.c.) for Gas

Input Rate
SIZE OF TEST SIZE OF TEST P
SECONDS SECONDS
FOR 1 DIAL FOR 1 DIAL §TABULATED DATA BASED ON 72,000 BTUH PER BURKEK, UERATED 471000 FT [3U3M) ASOVE BEA LEVEL)
- ECIFIC
REVOLUTION |1Cu|2Cu |5Cu | peyoryTion | Cu |2Cu |5Cu e Il e Tt S D - ™)
Ft. | Ft. | FL Ft. | F&. | Ft. ] AT ALTITUDE [ Office | Marfod | Onfice | Maniold | Ofiica | Maaifold | Ociica | Mantoid
10 360 | 720 [1800 50 72 | 144 | 360 A (e e D S e T
42 33 ¥ 3. a2 3. 42 37
11 357 | 655 | 1636 51 71 141 | 355 . ms e = RN e A
12 300 | 600 1500 59 69 | 138 | 346 < o IR I I R I
W &3 1 43 . 43 N 43
13 277 | 655 {1385 53 68 | 136 | 340 3 1023 s | aa |« 24 PO Y P a8
14 257 | 514 |1286 54 67 | 133 | 333 s A I Bl S S R D
15 240 | 480 11200 55 65 | 131 | 327 o e
16 355 | 450 {1125 56 B4 | 129 | 321 = @ sz @ | a3 g o g4 o
7 212 [ 424 (1059 57 63 | 126 | 316 T T I A D I N I
18 200 | 400 | 1000 58 62 | 124 | 310 3| oo | o SR I B N I I I
19 180 | 379 | 947 59 61 | 122 | 305 pd ptll IR B S ol S Bl B
20 180 | 380 | 900 50 80 | 120 | 300 um. & L A | SRS S -
71 171 | 343 | 857 62 58 | 116 | 290 3001 w3 T w { w | 2| s2 | @ | a3
(915] 25 43 34 43 k% 43 2. 32
b7 164 | 327 | B8 64 56 | 112 | 281 3 W | m (sl |s om|sw s ow
23 157 | 313 | 763 56 54 | 109 | 275 1w e A B ‘ SO B B B B
24 150 300 750 68 53 106 255 {1219) 925 43 Fd L 28 43 23 42 30
550 43 2.6 43 ' 27 43 2.8 43 2.8
25 144 1288 | 720 70 51 [ 103 [ 257 - N AR R KL
A0 775 a4 43 5 43 36 43 a8
26 138 | 277 | 692 72 50 1100 | 250 < 12209 800 a 32 4 | 33 2 34 o 35
37 133 | 267 | 667 74 48 |97 | 243 21w o | & | 28 | & @ 2 | 4| a0 | @ | a
28 1297 257 [ 643 76 47 | 95 237 aszey w0 (s | s | s oze | @ o3 | e
29 124 | 248 | 621 78 46 | 82 | 231 aas IV ST S T AT
30 120 | 240 | 600 80 45 | 90 | 295 5005 750 o o | al 33 | #a i a4 | & | 38
37 16 | 232 [ 581 82 44 | 88 [ 220 3 " wo o | o2e | & o2 | wm | sl e |
2 |75 225 63| ek | 45 |8 24| || we | m |8l n |8 EiS|E|E]E
33 109 | 218 | 545 86 42 84 200 {1829) 75 43 2.3 4 | 24 43 25 43 l 26
940 43 2.2 43 2.3 43 2.3 41 | 2.4
34 106 | 212 | 529 88 41 | 82 | 205 &5 @ aa | & a5 | e a6 | @ 87
6001 7o 43 ER | 43 33 43 34 43 3.5
35 103 | 206 | 514 90 40 80 ; 200 y {30 725 4 28 4 38 e 24 & 22
3 100 | 200 | 500 gz 39 | 78 | 196 Z] me || ze |w|oa | @l e 2
57 o7 [Ts|4m| o 3 |76 % molom sl slEsl a5l
38 95 | 189 | 474 o6 38 | 75 | 188 s | o & oza | s | a2 J o | aa | | 24
ALCGIRD
39 92 1 85 462 98 37 74 ‘i 84 {TABULATEDR DATA BASED DX 22.000 BTUH PER BURNER, DERATED A%S1000 FF [205M) ABOVE SEA LEVEL)
40 90 1 80 450 1 00 36 72 1 80 ALTITUDE AYG, GAS BPECIFIS GRAVITY CF NATURAL GAS
RAHGE HEAT YALUE 0.58 .60 .62 0,64
41 88 | 176 | 439 102 35 71 178 AT ALTITUDE | Orfice | Mardfold | Orffic | Menifold | Orffica | Maniold | Orifice | Manitold
1t {m} {Btufou i Mo. | Prossure | Wo. | Prossure | Mo, | Pressure | No. | Pressum
42 86 {172 7 429 104 35 69 | 173 550 3] 5| ® 32 a3 34 3 ETS
43 84 | 167 | 419 1086 34 | 68 | 170 | e s p R ol I S N Il B
Y] 82 | 164 | 409 108 33 [ 67 | 167 30w o pll BRI Bl A B i
45 80 | 160 | 400 110 33 | 65 | 164 bl ms A R R DS
46 78 | 157 | 31 112 32 | 64 | 161 £25 2O - YO Y T O B 'Y 4z |22
a7 76 | 153 | 363 18 31 1762 | 158 2001 | wm oz |l oz | w | oz | wl 5
48 75 |50 | 375 120 30 | 80 | 150 b “’:”” . el B et ulel e
= © e y y
W [75 T s M- A P R
(114_32 775 48 386 48 3.7 43 2.0 43 2.1
£001 [3] 43 27 43 28 43 29 43 3.0
(aT44) 628 43 25 43 28 a3 28 43 27
§ ‘e 650 43 23 43 24 43 24 43 2.5
o 675 43 21 43 22 4] 23 43 23
10000 o 48 37 43 2_,0 43 21 43 22
{3045) TE 48 3.5 £8 a8 4_8 3.7 43 20
* Qrifice numbars shown inBOLD ane fectory-lnsialed.
AIDISOA
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Table 17 — Orifice Size” And Manifold Pressure {in. w.c.) for Gas Adjust Temperature Rise
Input Rate

5. -Set temperature rise. The fumace must operate within the
temperature rise ranges specified on the furnace rating plate. Do not

|TAHULATED DATA GASED ON 21,000 BTUH PER HURNER, DERATED 470100 FT (J05M} ABOVE SEA LEVEL}

ALTITUDE AVG.GAS SPECIIC GRAVITY OF NATURAL GAS exceed temperature rise range specified on umit rating plate.
RANGE HEAT VALUE 0.58 0.80 0.62 .64 . . 1 R
AT ALTITUDE | Onfica | Meniicld | Onfica | Maniold | Orfice | Manifold | Orfica | Manfoia Determine the temperature rise as follows:
1 [m) [Blweu ) No. | Prossure | Mo, | Prassum | No. | Prossum | Ne. | Pressuro |
00 a2 32 42 a3 42 34 42 35
[ 925 43 37 @l oas 42 32 | 4 33
] a50 A3 3.5 43 .6 43 37 43 33
978 43 3.3 42 14 43 a5 43 3.7
4 to 1000 44 | T3] 41 1 a3 4 3.4 F1 35
3 1025 4 24 |4 as 4 52 a3 33 FURNACE DAMAGE HAZARD
2000 1050 S T S O I A O Failure to follow this caution may result in:
(610} 1075 45 a8 44 : 3.2 Ll 3.3 44 34 . . .\
110 s g 38 N s o oy | es | 32 | s i 33 - Overheating the heat exchangers or condensing flue gascs in
800 43 EX) 42t Az 42 3.3 42 3.4 .
825 a5 | ot e | 4 aa | e ] a2 heat exchanger areas not designed for condensate.
85 43 13 4 s 43 18 43 kv - .
7001 (811} w75 aa | sz | 4 aa | s | 4 | a | s - Shortened furnace life
3 to %00 @ | e | & m a | 2 | &l a3 _
2 1 2000 o1y 025 “ 21 o 28 " 30 a 2 - Component damage.
850 43 27 Io2e 43 . 43 29 . 1. oo . .
b o G B ; S I B T oo B Temperature rise must be within limits specified on furnace rating plate.
1000 43 2.4 43 {25 43 2.6 43 27 . il : . . oot : .
= = e = = - il Recommended operation is at midpoint ef rise range or slightly above.
3001 ead 43 33 43 a4 41 35 43 7
915) 825 42 31 4 ! a2 43 3.3 4 34 . . . [ " : .
4 . - m ] oze | o ss | &l owm | om | sz NOTE: Blower access door musi be installed whfm taking temperature
CR i po B ot R Dol Bl ool Bt rise reading, Leaving blower access door off will result in incorrect
{1219) - o 26 | m [ 26 | 40 | 27 | 4 | 2 temperature measurements.
950 43 2.4 A3 2.4 43 2.5 43 2.8 H ’
- e TR E r——— = = T a. Place ll?ermometers in return and supply ducts as f;lose to furnace
4001 5 av | oar | el a2 | a3 s o as possible. Be sure thermometers do not see radiant heat from
(1220 800 4 28 43 20 i 5 3z h I diant h i o di
é o 825 3 27 e 28 a 28 & 10 eal exchangers. Radiant heat aflects temperature rise readings.
= 850 4 28 &3 27 4 23 43 28 H 1 bt H ¥ 1k i -
w020 o ol IR B B B B sl o This practice is partscuia‘rly nmporl-ant with straight run-ducts.
11524 300 4 23 4 24 a3 | 28 4 28 b. When thermometer readings stabilize, subtract return-air
925 m‘a 2.2 43 2.2 43 23 43 2.4 - f ] [ t t d f . =
T eE] = Y T ey LYY temperature from supply-air temperature to defermine air
so01 50 a 29 4 30 s | oaa 4 2 temperature rise.
[1525) 75 43 7 42 28 43 2.3 43 3.0
p o o po I o B ol IO ol B NOTE: If the temperature rise is outside this range, first check:
= 43 25 25 43 28 . . .
000 850 4 22 4 23 4 24 4 25 (1.} Gas input for heating operation.
{1828} 875 43 21 43 22 43 23 43 23 . . H H
o P I I I Y (2.) Derate for altitude if applicable. . o '
i 45 | 81 | & [ 3z | 4@ | 53 | 4 | 34 (3.) Return and supply ducts for excessive restrictions causing
60 700 43 29 &3 ! 3.0 43 s 43 32 . y «
(1830) 125 s 27 " 28 o s P 25 static pressures greater than 0.50-in. w.e,
! ta 50 4 25 43 26 4 ar 43 24 ; ;
= T 43 23 43 24 43 2.5 43 239
T000 ang 43 22 43 2.3 4 23 43 2.4
(2133) 825 43 21 43 21 43 2.2 43 23 i
250 48 . A7 43 2.0 43 2.1 43 . 21
AlD1B] ELECTRICAL SHOCK HAZARD
[TABULATED DALA BASEL UN 23,000 HiUH PEX BURNER, DEKA TED 451000 1 (SU3M) ABOVE SEA LEVEL) T - - M H " : H..
P et e A Failure to follow this warning could result in personal injury or death,
RANGE HEAT VALUE 0.58 L.60 [17] 064 Blower access door switch opens 113-V power lo control. No
AT ALTITUDE | Odfics | Manlield | Odfico | Manifold | Oriflen \‘ Manifold | Onflea | Maniiold . . . .
ft{m) Buleur) { Mo | Possue| Mo ! Prossue | Mo | pressum | ho. - Prossu | component operation can occur unless switch is closed. Caution must
850 43 29 A3 a0 43 a1 41 33 5 1 i 3
201 pod pil By ol o ol P b be taken when manually closing this switch.
4 {2134) 700 4 25 43 2.5 43 2.4 43 27
725 43 3 43 2.4 43 25 43 .5 H 3 . n Tl H H
i e s el ol al Blel Btel = c. Adjust air temperature rise by adjusting blower speed. Increase
8000 5 o | 26 | @ | 2 9 | 22 | &l a2 blower speed to reduce temperature rise. Decrease blower speed
(2438) 800 L] a6 43 a7 41 24 43 ;21 r .
825 23 . as 5 s 5 ar {o increase temperature rise
625 2T 43 7 43 24 43 9 | 4 %
st o S I B N B d. Turn thermostat down below room temperature and remove
<] e 875 23 4 24 4 24 £ 25 blower access door.
g to i R o A S IS Bl e. Refer to the FURNACE CONTROL PROGRAMMING AND
725 it | 4 20 145 | 24 4 22
9000 750 35 | 48| s | o4 | a7 f 43 g 20 NAVIGATION section of this manual for instructions on
tZw) 775 3.8 A8 3.4 48 3.5 45 3.6 . -
i S0 R A B Y B BT T BT Y adjusting the blower speed.
“ ‘*:“‘ - potl Il I I I I f. Repeat steps a through e until temperature rise is within range on
g ° 675 as [Ta T EET | an | 24 | e | 2 rating plate.
10004 700 kX 3.5 48 36 48 37 - . A .
gy | s bwags] a7 ] a8 | 8 | a4 | a8 | 35 g. When correct input rate and temperature rise is achieved, turn
* Grifces RuMRers st (BOLD aro faciory-naislicd. gas valve ON/OFF switch to OFF.
AT0181A ; o .

FIRE HAZARD

Failure to follow this warning could result in personal injury, death,
and/or property damage.
Reinstall manifold pressure tap plug in gas valve to prevent gas leak.

h. Remove manometer or similar device from gas valve.
i. Reinstall manifold pressure tap plug in gas vaive.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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FURNACE OVERHEATING HAZARD

Failure to follow this caution may result in reduced furnace life.
Recheck temperature rise. It must be within limits specified on the

rating plate. Recommended operation is at the mid-peint of rise range
or slightly above.

6. Adjust heating blower-OFF delay. The blower-OFF delay has four

adjustable settings from 90 sec to 180 sec. Refer to the FURNACE

CONTROL PROGRAMMING AND NAVIGATION section of

this manual for instructions.

Factory off delay setiing is 120 sec.

Set airflow CFM for cooling. See Table 9-Air Delivery-CFM {with

filter).

8. Adjust cooling blower-OFF delay. Refer to the FURNACE
CONTROL PROGRAMMING AND NAVIGATION scction of
this manual for instructions.

Check Safety Controls

The flame sensor, gas valve, and pressure switch were all checked in the
Start-up procedure section as part of normal operation.

1. Check Main Limit Switch(es)
This control shuts off combustion control system and energizes
air-circulating blower motor, if furnace overheats. By using this
method to check limit control, i can be established that limit is
functioning properly and will operate if there is a restricied duct
system or motor failure. If limit control does not function during
this test, cause must be determined and corrected.

a. Run furnace for at least 5 minutes.

b. Gradually btock off return air with a piece of cardboard or sheet

metal until the limit trips.

¢. Unblock retumn air to permit normal circulation,

d. Bumers will re-light when furnace cools down.

Check draft safeguard switch.

The purpose of this control is to cause the safe shutdown of the

furnace during certain blocked vent conditions.

a. Verify vent pipe is cool to the touch.

b. Disconnect power to furnace and remove vent connector from

furnace vent elbow.

c. Restore power 1o furnace and set room thermostat above room
temperature.

. After normal start-up, allow furnace to operate for 2 minutes,
then block vent elbow in furnace 80 percent of vent area with a
piece of flat sheet metal.

e. Fumace should cycle off within 2 minutes. If gas does not shut
off within 2 minutes, determine reason draft safeguard switch did
not function properly and correct condition.

f. Remove blockage from furnace vent elbow.

2. Switch will auto-reset when it cools.

h. Re-install vent connector.

NOTE: Should switch remain open longer than 3 minutes, furnace

control board will lockout the furnace for 3 hours. To reset furnace

control board, turn thermostat below room temperature or from HEAT to

OFF and turn 115-V power OFF, then back ON.

3. Check Pressure Switch

This control proves operation of the draft inducer blower.

a. Turn off F15-V power to furnace.

b. Disconnect inducer motor lead wires from wire harness.

¢. Tumn on 115-V power to furnace.

d. Set thermostat to “call for heat” and wait | minute. When
pressure switch is functioning properly, hot surface igniter
should NOT glow and control diagnostic light flashes a status

code (3 ! . §. If hot surface igniter glows when inducer motor is
disconnected, shut down furnace immediately.

e. Determine reason pressure switch did not function properly and
correct condition.

f. Turn off 115-V power to fumnace.

g. Reconnect inducer motor wires, replace outer door, and turn on
115-V power,
h. Blower will run for 90 sec before beginning the call for heat
again,
i. Furnace should ignite normally.
Checklist

« Put away tools and instruments. Clean up debris.

+ Check Input/Qutput gas pressure

« Check heat rise per application static pressure

= Cooling CFM per application static pressure

» Verify that blower-OFF delay time is selected as desired.

* Verify that blower and burner aceess doors are properly installed.
« Cycle test furnace with room thermostat.

 Check operation of accessories per manufaciurer’s instructions.

+ Review User's Guide with owner.

+ Attach Jiterature packet to furnace.

SERVICE AND MAINTENANCE PROCEDURES

Untrained personnel can perform basic maintenance functions such as
cleaning and replacing air filters. All other operations must be performed
by irained service personnel. A qualified service person should inspect
the furnace once a year.

FIRE, INJURY, OR DEATH HAZARD
Failure to follow this waming could result in personal injury, death
and/or property damage.

The ability to property perform maintenance on this equipment requires
certain knowledge, mechanical skills, tools, and equipment. If you do
not possess these, do not attempt to perform any maintenance on this
equipment other than those procedures recommended in the User’s
Manual.

ELECTRICAL SHOCK, FIRE OR EXPLOSION HAZARD
Failure to follow this wamning coutd result in personal injury or death.

Before installing, modifying, or servicing systeni, main electrical
disconnect switch must be in the OFF position and instalt a lockout tag.
There may be more than one disconnect switch. Lock out and tag

switch with a suitable warning label.
servicing.

Verify proper operation after

ELECTRICAL OPERATION HAZARD

Failure to follow this caution may result in improper furnace operation
or failure of furnace.

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

GENERAL

These Instructions are written as if the furnace is installed in an upflow
application. An upflow furnace application is where the blower is
located below the combustion and controls section of the furnace, and

Manufacturer reserves the right to change, at any ime, specifications and designs without notice and without obligations.
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conditioned air is discharged upward. Since this furnace can be installed
in any of the 4 positions (see Fig. 3), you must revise your orientation to
component location accordingly.

ELECTRICAL CONTROLS AND WIRING

The electrical ground and polarity for 115-V wiring must be properly

maintained. Refer to Fig. 24 for field wiring information and to Fig. 46
for furnace wiring information.

ELECTRICAL OPERATION HAZARD
Failure to foltow this warning could result in personal injury or death.
There may be more than one elecirical supply to the furnace. Check
accessories and cooling unit for additional electrical supplies that must
be shut off during furnace servicing. Lock out and tag switch with a
suitable warning label.

NOTE: If the polarity is not correct, the STATUS LED on the control
will flash rapidly and Status code (10 . t) is displayed. Fhis will prevent
the furnace from heating. The control system also requires an carth
ground for proper operation of the control and flame-sensing electrode.
The 24-V circuit contains an automotive-type, 3-amp. fuse located on
the control (see Tig. 28). Any shorts of the 24-V wiring during
installation, service, or maintenance will cause this fuse to blow. If fuse
replacement is required, use ONLY a 3-amp. fuse. The control LED wili
display status code (24 . {) when fuse needs to be replaced.

Proper instrumentation is required to service electrical controls. The
control in this furnace is equipped with a Status Code LED
{Light-Emitting Diode) and Major/Minor 3 digit codes to aid in
installation, servicing, and troubleshooting. Status codes can be viewed
at the sight glass in blower access door. The furnace control LED is
either ON continuously, rapid flashing, or a code composed of 2 digits.
The major status code is displayed on the LED indicator through the
door with the fiest digit being the number of short flashes and the second
digit being the number of long flashes. The major status code is
displayed in the first 2 digits of the display. The minor status code is
displayed in the third digit.

For an explanation of status codes, refer to service label focated on
blower access door, or Fig. 45 and the troubleshooting guide by scanning
the QR code or see Mig. 31 for a brief Troubleshooting Guide.

Refrieving Stored Fauit Codes

The stored status code will not be crased from the control memory, if
115V or 24-V power is interrupted. See the Service Label Fig. 45 for
more information.

1. Toretrieve the last 7 fault codes, proceed with the following:

NOTE: NO thermostat signal may be present at control, and all
blower-OFF delays must be completed.

a. Leave 115-V power to furnace turned on.

b. Remove outer access door.

<. Remove the inner blower door.

d. Depress blower door swiich to energize the controf board

SHOCK HAZARD
Failure to follow this caution could resuit in personal injury,

Do not tape or permanently allow the door switch to be bypassed.
Temporarily press the door switch with one hand while accessing the
service buttons with your other hand. Do not touch uninsulated
electrical components.

¢. Press menu/select button until (FLE) is displayed.

f. Press Next/Option button to cycle through the fault history.
Faults remain in memory for 72 hours of powered operation after
the fast fault occurs. Faults may be manually cleared by selecting
(CLr) with the menu/select button,

CARE AND MAINTENANCE

FIRE OR EXPLOSION HAZARD

Failure to follow this warning could result in personal injury, death
and/or property damage.

Never store anything on, near, or in contact with the furnace, such as:

1. Spray or aerosol cans, rags, brooms, dust mops, vacuum
cleaners, or other cleaning tools.

2. Soap powders, bleaches, waxes or other cleaning compounds,
plastic or plastic containers, gasoline, kerosene, cigarette lighter
fluid, dry cleaning fluids, or other volatile fluids.

3. . Paint thinners and other painting compounds, paper bags, or
other paper products.

For continuing high performance and to minimize possible equipment
faiture, periodic maintenance must be performed on this equipment,
Consult your local dealer about proper frequency of maintenance and the
availability of a maintenance contract.

ELECTRICAL SHOCK AND FIRE HAZARD
Failure to follow this wamning could result in personal injury, death or
property damage.

Turn off the gas and electrical supplies to the unit and install leckout tag
before performing any maintenance or service. Follow the operating
instructions on the label attached to the furnace.

CARBON MONOXIDE POISONING AND FIRE
HAZARD

Failure to follow this warning could result in personal injury, death
and/or property damage.

Never operate unit without a filter or with filter aceess door removed.

CUT HAZARD

Failure to follow this caution may result in personal injury.

Sheet metal parts may have sharp edges or burrs. Use care and wear
appropriate protective clothing, safety glasses and gloves when
handling parts and servicing furnaces.

The minimum maintenance on this furnace is as follows:

1. Check and clean/repiace air filter cach month or more frequently if
required, Replace if torn. :

2. Check blower motor and wheel for cleanliness each heating and
cooling season. Clean as necessary.

3. Check electrical connections for tightness and conirols for proper
operation each heating scason. Service as necessary,

4. Inspect burner compariment before each heating scasen for rust,

corrosion, sool or excessive dust. IF necessary, have furnace and
burner serviced by a qualified service agency.
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5. Inspect the vent pipe/vent system before each heating season for
rust, corrosion, water leakage, sagging pipes or broken fittings.
Have vent pipes/vent system serviced by a qualified service agency.

6. Inspect any accessories attached to the furnace such as a humidifier
or electronic air cleaner, Perform any service or maintenance to the
accessories as recommended in the accessory instructions.

Cleani i/or Replacing Air Filt
The air filter arrangement will vary depending on the application, The
filter is exterior to the furnace casing,

NOTE: If the filter has an airflow direction arrow, the arrow must point
towards the blower.

To clean or replace filters, proceed as follows:

ELECTRICAL SHOCK, FIRE OR EXPLOSION HAZARD
Failure to follow this warning could result in personal injury or death,
or property damage.

Before installing, modifying, or servicing system, main electrical
disconnect switch must be in the OFF position and instatl a lockout tag.
There may be more than one disconnect switch. Lock out and tag
switch with a suitable warning label. Verify proper operation after
servicing. Always reinstall access doors after completing service and
maintenance.

1. Turn off electrical supply to furnace before removing filier access
door.

2. Remove filter cabinet door.
Slide filter out of cabinet.
If equipped with permanent, washable 3/4-in. (19 mmy) filter, clean
filter by spraying cold tap water through filter in opposite direction
of airflow. Rinse filter and let dry. Oiling or coating of the filter is
not recommended. See Table 18 for size information.

5. If equipped with factory-specified disposable media filter, replace
only with media filter having the same part number and size. For
expandable replacement media, refer to the instructions included
with the replacement media.

6. Slide filter into cabinet.
Replace filter cabinet door.
8. Turn on electrical supply to fimace.
Table 18 — Filter Size Information (In. / mm)

Biower Motor and Wheel Maintenance

ELECTRICAL SHOCK HAZARD

Failure to follow this warning could result in personal injury or death.
Blower access door switch opens 115-V power to control. No
component operation can occur uniess switch is closed. Caution must
be taken when manually closing this switch for service purposes.

FURNACE FH.TER SIZE {in./ mm)
CASING FILTER
WIDTH Side Return Bottom Return TYPE'
In. {mm)
14-1/2 16 x25x 34 14 x 25 x 3/4 Washable
(368) (406 x 635 x 19) | (356 x 635 x 19)
17-1/2 16 X 25 X 3/4 16 X 25 X 3/4 Washable
(445) (406 x 635 x 19) {406 x 635 x 19)
21 16 x 25 x3/4 20X 25X 3/4 Washable
{533} (408 x 635 x 19) (508 x 635 x 19)
24 16 x 25 x 3/4 24 X 25X 3f4 Washable
(610) (406 x B35x 19) {610 x 635 x19)

*. Recommended

NOTE: The blower wheel should not be dropped or bent as balance will
be affected. The following steps should be performed by a gualified
Service agency.

To ensure long life and high efficiency, clean accumulated dirt and
grease from blower wheel and motor annually.

The inducer and blower motors are pre-lubricated and require no
additional lubrication. These motors can be identified by the absence of
oil ports on each end of the motor. The following steps should be
performed by a qualified service agency.
Clean blower motor and wheel as follows:

1. Tum off electrical supply to turnace.

2. Remove outer door.

3. For downflow or horizontal furnaces having vent pipes within the
furnace that pass in front of the blower access door:
a. Psconnect vent connector from furnace vent elbow.
b. Disconnect and remove short picce of vent pipe from within
furnace.

4. Remove two screws from blower access door and remove blower
access door,

5. All factory wires can be lefl connected, but field thermostat
connections may need to be disconnected depending on their fength
and routing,

NOTE: The blower wheel should not be dropped or bent as balance will
be affected.

6. Remove two screws holding blower assembly to blower deck and
slide blower assembly out of furnace,

7. Clean blower whee! and motor using a vacuum with soft brush
attachment. Blower whee! blades may be cleaned with a small paint
or flux brush. Do not remove or disturb balance weights {(clips) on
blower wheel blades.

8. Vacuum any loose dust from blower housing, wheel and motor.

9. If a greasy residue is present on blower wheel, remove wheel from
the blower housing and wash it with an appropriate degreaser.
NOTE: Before disassembly, mark blower motor, and blower housing so
motor and each arm is positioned al the same location during

reassembly.
To remove wheel:-
a. Disconnect power choke wires (if ised) and ground wire
attached to blower housing.
b. Remove screws securing cutoff plate and remove cutoff plate
from housing.
c. Loosen set screw holding blower wheel on motor shaft (166+/-20
in.-lb. when reassembling),
d. Remove bolts holding motor to blower housing and slide motor
out of wheel (40+/-10 in.-lb. when reassembling).
e. Remove blower wheel from housing.
f. Clean wheel and housing.

10. Reassemble motor and blower by reversing steps 9f through 1la,

finishing with 9a. Be sure to reattach ground wire to the blower
housing.
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1. Verify that blower wheel is centered in blower houéing and set
screw contacts the flat portion of the motor shaft. Loosen set screw
on blower wheel and reposition if necessary.

12. Spin the blower wheel by hand to verify that the wheel does net rub
on the housing,

13. Reinstall blower assembly in furnace.

14. Reinstall two screws securing blower assembly to blower deck.

15. Refer to furnace wiring diagram, and connect thermostat leads if
previously disconnected.

16. To check blower for proper rotation:
a. Turn on electrical supply.

ELECTRICAL SHOCK HAZARD
Failure to follow this warning could result in personal injury, or death.
Blower access door switch opens 115-V power {o furnace control. No
component operation can occur unless switch is closed. Exercise
caution to avoid electrical shock from exposed clectrical components
when manually closing this switch for service purposes.

b. Manually close blower access door switch.

NOTE: If thermostat terminals are jumpered at the time blower access
door switch is closed, blower will run for 90 sec before beginning a
heating or cooling cycle.
¢. Perform component self-test as shown on page 31 or at the
bottom of the SERVICE label {Fig. 45) which also located on the
front of blower access door.
d. Verify blower is rotating in the correct direction.

17. If furnace is operating properly, RELEASE BLLOWER ACCESS
DOOR SWITCH. Remove any jumpers or reconnect any
disconnected thermostat leads. Replace blower access door.

18. Downflow or horizontal furnaces with vent pipe through furnace
only:

a. Instal] and connect short piece of vent pipe inside furnace to
existing vent.
b. Conneet vent connector (o vent elbow,
19. Reinstall outer door.

20. Cycle firnace through one complete heating and cooling cycle.
Verify the furnace temperature rise as shown in “Adjustments™
Section. Adjust temperature rise as shown in “Adjusiments”
Section. If owtdoor temperature is below 70°F, (21°C) turn off
circuit breaker to outdoor unit before running furnace in the cooling
cycle. Turn outdoor circuit breaker on afler completing cooling
cycle.

Cleaning Heat Exchanger

The following steps shoutd be performed by a qualified service agency:
NOTE: If the heat exchangers get a heavy accurmulation of soot and
carbon, they should be replaced rather than trying to clean them
thoroughly. A heavy build-up of sool and carbon indicates that a
problem exists which needs to be correcied, such as improper adjustment
of manifold pressure, insufficient or poor quality combustion air,
incorrect size or damaged manifold orifice(s), improper gas, or a
restricted heat exchanger. Action must be taken to correct the problem.
If it becomes necessary to clean the heat exchangers because of dust or
corrosion, proceed as follows:

1. Turn QFF gas and electrical power to furnace.

2. Remove outer access door.

3. Disconnect vent connector from furnace vent elbow,
4

For dewnflow or horizontal furnace having an internal veni pipe,
remove internal vent pipe within the casing,

5. Disconnect wires to the following components. Mark wires to aid in
reconnection of (be careful when disconnecting wires from
switches because damage may occur):

a. Draft safeguard switch.

b. Inducer motor. 4

c. Pressure swilch(es).

d. Limit over-temperatare switch.
e. (as valve,

f. Hot surface igniter.

g. Flame-sensing electrode.

h. Flame rollout switches.

6. Remove screws that fasten the collector box assembly to the cell
panel. Be careful not to damage the collector box. Inducer assembly
and efbow need not be removed from collector box.

7. Disconnect gas line from gas manifold.

8. Remove the 5 screws that alfach the burner assembly to the cell
panel. The gas vaive and individual burners need not be removed
from support assembly. Remove NOx baffles if installed.

NOTE: Be very careful when removing burner assembly to avoid
breaking igniter. See T'ig. 48 and Fig. 49 for correct igniter location,

f

1-7/8
=8 (47.6 mm)

A05026

Fig. 48 ~ Igniter Position-Top View

9/327 .
7 Amm

Fig. 49 ~ lgniter Position-Side View Aoses

NOTE: The matetials needed in item 9 can usually be purchased at local
hardware stores.

9. Using a field-provided 25-caliber rifle cleaning brush; a 36-in. (914
mim) long, 1/4” (6 mm} diameter sieel spring cable; and a variable
speed, reversible electric drill; and a vacoum cleaner, clean cells as
follows:

a. Remove metal screw fitting from wire brush to allow insertion
into cable.

b. Insert the twisted wire end of brush into end of spring cable, and
crimp tight with crimping tool or erimp by striking with
batl-peen hammer. TIGHTNESS IS VERY IMPORTANT.

(1.) Attach variable-speed, reversible drill to the end of spring
cable (end opposite brush).

(2.} Insert brush end of cable into the outlet opening of cell and
slowly rotate with drill. DO NOT force cable. Gradually
insert cable into upper pass of cell (see Fig. 50).

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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Fig. 50 — Cleaning Heat Exchanger Cell

(3.) Work cable in and out of cell 3 or 4 limes to obtain
sufficient cleaning. DO NOT pull cable with great force.
Reverse drill and gradually work cable out.

(4.) Insert brush end of cable in burner inlet opening of eell, and
proceed to clean 2 lower passes of cell in same manner as
upper pass.

(5.) Repeat foregoing procedures until each cell in furnace has
heen cleaned.

{6.) Using vacuum cleaner, remove residue from each cell.

(7.} Using vacuum cieaner with soft brush attachment, clean
burner assembly.

(8.) Clean flame sensor with fine steel wool.

(9.} Install NOx baffles (if removed).

(10.)Reinstall burner assembly. Center burners in cell openings.

10. Remove old sealant from cell panel and collector box flange.

11. Spray releasing agent on the heat exchanger cell panel where
collector box assembly contacts cell panel.

12. Apply new sealant to flange of collector box and attach to ccll panel
using existing screws, making sure all screws are secure.

13. Reconnect wires to the following components. (Use connection
diagram on wiring label, if wires were not marked for reconnection
locations.):

a. Draft safeguard switch.

b. Inducer motor.

c. Pressure switch(es).

d. Limit over-temperature switch.
e. Gas valve.

f. Hot surface igniter,

g. Flame-sensing electrode.

h. Flame rollout switches.

i. Install NOx baffies (if removed).

14. Reinstall internal vent pipe, if applicable.

15. Reinstall vent connector on furnace vent elbow. Securely fasten
vent comnector to vent elbow with 2 fieldsupplied,
corrosion-resistant, sheet metal screws located 180° apart.

16. Replace blower access door only, if' it was removed,

17. Set thermostat above room temperature and check furnace for
proper operation.

18. Verify blower airflow and speed changes between heating and
cooling,.

FIRE OR EXPLOSION HAZARD

Failure to follow this warning could result in personal injury, death
and/or property damage.

Never purge a gas line into a combustion chamber. Never test for gas
leaks with an open flame. Use a commercially available soap solution
made specifically for the detection of leaks to check all connections.

19. Check for gas leaks.

20. Replace outer access door.

SEQUENCE OF OPERATION

NOTE: Furnace control must be grounded for proper operation or
control wili lock out. Control is grounded through green/yellow wire
routed to gas valve and manifold bracket screw.
Using the schematic diagram, follow the sequence of operation through
the different modes. Read and follow the wiring diagram very carcfully. -
NOTE: If a power interruption occurs during a call for heat (W), the
control will start a 90-sec blower-only ON period two seconds after
power is restored, if the thermostat is still calling for gas heating. The
amber LED light will flash code 12 and display will show ( i€ . 1) during
the 90-sec period, after which the LED will be ON continuous, as long as
no faults are detected. After the 90-sec period, the furnace will respond
to the thermostat normally.
The blower door must be installed for power to be conducted through the
blower door interlock switch ILK to the furnace control CPU,
transformer TRAN, inducer motor IDM, blower motor BLWM,
hot-surface igniter HSI, and gas valve GV.

I. Heating

The wall thermostat “calls for heat,” closing the R-to-W circuit.

The furnace control performs a seff-check, verifies the pressure

switch contacts PRS are open, and starts the inducer motor [DM.

a. Inducer Prepurge Period — As the inducer motor IDM comes
up to speed, the pressure switch contacts PRS close, 24 VAC
power is supplied for a field installed humidifier at the [TUM
terminal and the control begins a §5-sec prepurge period.

b. Igniter Warm-Up - At the end of the prepurge period, the
Hot-Surface igniter HSI is cnergized for a 17-second igniter
warm-up period.

c. Trial-for-Ignition Sequence - When the igniter warm-up period
is completed, the main gas valve relay contacts GVR close to
energize the gas valve GV, the gas valve opens, The gas valve
GV permits gas flow to the burners where it is ignited by the
HSI. Five seconds after the GVR closes, a 2-second flame
proving period begins. The HSJ igniter wiil remain energized
until the flame is sensed or until the 2-second flame proving
period begins.

d. Flame-Proving — When the burner flame is proved at the
flame-proving sensor electrode FSE, the furnace control CPU
begins the blower-ON delay period and continues to hold the gas
vatve GV open. If the burner flame is not proved within two
seconds, the control CPU will close the gas valve GV, and the
control CPU will repeat the ignition sequence for up to three
more Trials-For-1gnition before going to Ignition-Lockout,
Lockout will be reset automatically after three hours or by
momentarily interrupting 115 vac power to the firnace, or by
interrupting 24 vac power at SEC1 or SEC2 to the furnace
control CPU (not at W, G, R, ete.) If flame is proved when flame
should not be present, the furnace control CPU will lock cut of
Gas-Heating mode and operate the inducer motor IDM until
flame is no longer proved.

¢. Blower-ON Delay — If the burner flame is proven, the blower
motor is turned on at HEAT speed 25 sec after the gas valve GV
is energized.

Simultaneously, the electronic air cleaner terminal EAC-1 is
energized and remains energized as long as the blower motor
BLWM is energized.

f. Heat-OFF Delay —~ When the thermostat is satisfied, the R-to-W
circuit is opened, de-energizing the gas valve GV, stopping gas
flow to the bumers, and de-energizing the 24-V humidifier
terminal 24VAC HUM. The inducer motor IDM will remain ON
for a 5-second post-purge period. Then turn off the inducer motor
and HUM (115-V) humidifier terminal. The blower motor

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.

40



PG8OMSA/FGBOMSLA,; Installation, Start—-Up, Operating and Service and Maintenance Instructions

BLWM and air cleaner terminal EAC 1 will remain energized for
90, 120, 150, or 180 seconds (depending on the HEAT-OFF delay
selection). The furnace control CPU is factory-set for a
120-second Heat-Off Delay.

2. Cooling Mode
{(See Fig. 29 for thermostat connections.) The thermostat closes the
R-to-Y circuits. The R-to-Y circuit starts the outdoor unit, and the
R-to-Y circuits start the furnace blower motor BLWM on COOL
speed. The electronic air cleaner terminal EAC-1 is encrgized with
t15 vac when the blower motor BLWM is operating, When the
thermostat is satisfied, the R-to-Y circuits are opened. The outdoor
unit will stop, and the furnace blower motor BLWM will continue
operating on the COOL, speed for an additionat 5, 30, or 90 seconds
(depending on the cooling blower-OFF delay sclection). The
furnace CPU is factory set for a 90 second cooling blower-OFF
delay (see Fig. 28).

3. Continuous Fan Mode
When the R-to-G circuit is closed by the thermostat, the blower
motor BLWM will operate at the continuous-blower speed selected,

~ Terminal EAC-1 is energized as long as the biower motor BLWM is

ON.
During a call for heat, the blower BLWM will stop during igniter
warm-up (17 sec), ignition, and blower-ON delay (25 sec), allowing
the furnace heat exchangers to heat up more quickly, then restarts at
the end of the blower-ON delay period at HEAT speed.
When the thenmostat “cails for cooling”, the blower motor BLWM
will continue to operate at COOL speed. When the thermostat is
satisfied, the blower motor BLWM will continue to operate on
COOL speed based on the cooling blower-OFF defay setting before
reverting back to continuous fan speed.
When the R-t0-G circuit is opened, the blower motor BLWM will
continue operating for an additional 5 see, if no other function
requires blower motor BLWM operation,

4, Heat Pump
When instalted with a heat pump, the furnace control automatically
changes the timing sequence to avoid long blower off times during
demand defrost cycles. When the R-to-W-and-Y or
R-to-W-and-Y-and-G circuits are energized the furnace control
CPU will continue to tum on the blower motor BLWM at HEAT
speed, and begin a heating cycle. The blower motor BLWM will
remain on until the end of the prepurge period, then shut off for 24
sec then come back on at HEAT speed, When the W input signal
disappears, the furnace control begins a normal inducer post-purge
period and the blower switches to COOL speed after a 3 sec delay.
If the R-to-W-and-Y-and-G signals disappear at the same time, the
blower motor BLWM will remain on for the selected blower- OFF
delay period. If the R-to-W-and-Y signals disappear, leaving the G
signal, the blower motor BLWM will continue running the blower
motor at CONTINUQUS FAN speed after the selected heating
blower-OFT delay period is completed.

- Wiring Diagram

Fig. 46 shows a schematic for the furnace wiring diagram.

Troubleshooting

Refer to the service label (see Fig. 45). The Troubleshooting Guide (see
Fig. 51) can be a useful tool in isolating furnace operation problems.
Beginning with the word “Start,” answer cach question and follow the
appropriate arrow fo the next item. The Guide will help to identify the
problem or failed component. After replacing any component, verify
correct operation sequence.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
41



PGBOMSA/FPGBOMSLA: Installation, Start-Up, Operating and Service and Maintenance Instructions

TROUBLESHOOTING
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Fig. 51 — Troubleshooting Guide
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GAS FURNACE CHECKLIST

Installation Date:

Equipment

Model Serial #
Furnace
Thermostat
Humidifier
tndoor Coil
Outdoor Unit
Furnace Location Installed altitude
Furhace Orientation: Upflow ____ Downflow ____MHorizontal Right ____ Horizontal Eeft
Gas Adjustment
LOCAL GAS HEAT CONTENT {btu/cu. ft.) SPECIFIC GRAVITY Jcu. ft.

(contact your local gas utility-not required for propane)

INLET SUPPLY PRESSURE** in.w.c ORIFICE #
MANIFOLD PRESSURE: High fire in.w.e Low fire in. w.c.

**Supply pressure should be checked with furnace and all other gas appliances running -

FIRING RATE: (cLoCKED METER FOR NAT. GAS - assure only furnace is running}
Firing rate = heat content (btu/cu. ft.) X size &f the dial (cu. ft/rev) X # of rev. per 60 sec {rev/sec) X 3600 (sec/hr}

Example- {2050 btu/cu. ft.) X (0.5 cu. £ ./rev.) X {2 revs./60sec) X (3600 sec/hr)= 63,000 btu/hr
OR use the “Gas Rate” chuart in the startup and adiustment section of the installation munual

HIGH HEAT btu/hr LOW HEAT btu/hr
LEAVING AIR TEMPERATURE {F} high _ (Flow
RETURN AIR TEMPERATURE (F} high (F} low
TEMPERATURE RISE {F) high {F} low

Temperature rise is equal to the supply air temp minus the return air temp @ steady state operation.
The supply temperature should be measured away from the line of sight of the Heat Exchanger

+90 % VENTING SYSTEM

Pipe Dia # of Elbows, Total Length ft.
Termination Type: {circle one) Concentric 2 pipe (std)

Termination Locat on: (circle one) Roof Sidewall

MID-EFFICIENCY VENTING SYSTEM

METAL: (zircle one) B vent Chimney Liner
Vent Dia Total Ht. ft. Vent Conn. Dia Conn. Length f. # of Elbows
Connector Type:  Single Wall B Vent Connector Rise Above Furnace .

Fig. 52 ~ Gas Furnace Checklist

A220915

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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PGBOMSA/PGBOMSLA: Instailation, Start-Up, Operating and Service and Maintenance Instructions

PARTS REPLACEMENT INFORMATION GUIDE

Casing Grou Control Grou
Outer deor and Blower door Manifold
Top filler plate Orifice
Bottom filler plate Flame sensor
Bottom enclosure Hot surface igniter
Gas valve
Electrical Group Manual reset limit switches
Control bracket Burner assembly and Burner support assembly
Junction bex
Limit switch(es) _ Heat Exchanger Group
Circuit board Heat exchanger celt
Super plug Cell panel
Door switch Low NOx baffle (California models only)
Transformer
Wiring harness 115-V Inducer Group
Wiring harness 24.V Inducer motor and [nducer wheel
Pressure switch
Blower Group Housing assembly
Blower cutoff Vent elbow assembly
Blower motor and Blower housing : Draft safeguard switch

Blower wheel
Grommet and Power choke (where used) )
TO OBTAIN INFORMATION ON PARTS: Consult your installing dealer or a licensed Heating and Air Conditioning company of your choice:

CAC/BDP
a division of Carrier Corporation
7310 West Morris Street
Indianapolis, IN 46231 U.S.A.

Have available the model number, series number, and serial number located on the unit rating plate to ensure correct replacement part.

MODEL NOMENCLATURE
COOLING HEATING
MODEL CAPACITY CAPACITY WIDTH SERIES VARIATIONS
PGBOMSAA 36 070 A A A

FIRE, EXPLOSION, ELECTRICAL SHOCK AND CARBON MONOXIDE POISONING HAZARD

Failure to follow this warning could result in dangerous operation, personal injury, death or property damage.

Improper installation, adjustment, alteration, service, or maintenance can cause personal injury, property damage, or death. Consult a qualified
installer, service agency, or your local gas supplier for information or assistance. The qualified installer or service agency must use only
factory-authorized replacement parts, kits, or accessories when modifying this product.

© 2023 Carrier. All rights reserved., Edition Date: 06/23 Catalog No: IM-PGSOMSAA-01 REV B
A Proud Member of the Carrier Family Replaces: IM-PGSUMSAA-0! REV A

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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WARRANTY CONDITIONS:

1.

4,
5.
6

7.

To obtain a ten-year warranty the product must be properly registered atwww.cac-bdp-all.com within ninety {90} days of original
installation. In jurisdictions where warranty benefits conditioned on registration are prohibited by law, registration is not required and the
warranty period will bg 10 years.

Where a product is installed in a newly constructed home, the date of installation is the date the homeowner purchased the home from the
builder.

If the date of original installation cannot be verified, then the warranty period begins ninety (90} days from the date of product manufacture
(as indicated hy the model and serial number), Proof of purchase may be required at time of service.

Product muzsst be instalied properly and by a licensed HVAC technician.

The warranty applies only to products remaining in their original installation location.

Installation, use, care, and maintenance must be normal and in accordance with instructions contained in the Installation [nstructions,
Owner's Manual and Company's service information.

Defective parts must be returned to the distributor through a registered servicing dealer for credit.

LIMITATIONS OF WARRANTIES: ALL IMPLIED WARRANTIES AND/OR CONDITIONS (INCLUDING IMPLIED WARRANTIES OR
CONDITIONS OF MERCHANTABHITY AND FITNESS FOR A PARTICULAR USE OR PURPOSE) ARE LIMITED TO THE DURATION OF THIS

LIMITED WARRANTY. SOME STATES OR PROVINCES DO NOT ALLOW LIMITATIONS ON HOW LONG AN IMPLIED WARRANTY OR

CONDITION LASTS, SO THE ABOVE MAY NOT APPLY TO YOU. THE EXPRESS WARRANTIES MADE IN THiS WARRANTY ARE

EXCLUSIVE AND MAY NOT BE ALTERED ENLARGED, OR CHANGED BY ANY DISTRIBUTOR. DEALER. OR OTHER PERSON

WHATSOEVER.

THIS WARRANTY DOES NOT COVER:

1.

2.
3.
4,

oSwe

11,
12.

0.

Labor or other costs incurred for diagnosing, repairing, removing, installing, shipping, servicing or handling of either defective parts, or
replacement parts, ar new units.

Any product not installed pursuant to applicable regional efficiency standards issued by the Department of Energy.

Any product purchased over the Internat.

Normal maintenance as outlined in the installation and servicing instructions or Owner's Manual, including filter cleaning and/or
replacement and htbrication.

Failure, damage or repairs due to faulty instalfation, misapplication, abuse, improper servicing, unauthorized alteration or improper
operation.

Failure to start or damages due to voltage conditions, blown fuses, open circuit breakers, or the inadequacy, unavailability, or interruption of
electrical, Internet service provider, or mobile device carrier service or your home network.

Failure or damage due to fioods, winds, fires, lightning, accidents, carrosive environments (rust, etc) or other conditions beyond the control
of Company.

Parts not supplied or designated by Company, or damages resulting from their use.

Products installed outside the U.S.A. or Canada.

Electricity or fuel costs, or increases in electricity or fuel costs from any reason whatsoever, including additional or unusual use of
supplemental electric heat.

Any cost to replace, refill or dispose of refrigerant, including the cost of refrigerant.

ANY SPECIAL, INDIRECT OR_CONSEQUENTIAL PROPERTY OR COMMERCIAL DAMAGE OF ANY NATURE WHATSOEVER.
Some states or provinces do not allow the exclusion of incidental or consequential damages, so the above limitation may not apply to you.

This Warranty gives you specific legal rights, and you may also have other rights which vary from state to state or province to province.

39004PA004 03/2020




Limited Warranty for Non-Condensing Gas Furnace

FOR WARRANTY SERVICE OR REPAIR:
Contact the installer. You may find their name on the product or in your Owner's Packet,
For additional help, contact: CAC\BDP, Consumer Relations, Phone 1-888-695-1488.

PROBUCT REGISTRATION: Register your product online at www.cac-bdn-all. com Retain this document for your records.

Model No. Unit Serial No.
Date of Installaticn installed by
Name of Owner Address of Installation

CAC\BDP (hereinafter “Company”) warrants this product against failure due to defect in material or workmanship under normal use and maintenance
as foliows. Warranty periods begin on the date of original installation. If a part fails due to defect within the warranty period, Company will either
provide only & new or remanufactured part to reptace the failed defective part without charge for the part. Alternatively, and at its option, the Company
will provide a credit in the amount of the then factory selling price for a new equivalent part toward the retail purchase price of a new Company product.
Except as otherwise stated herein, those are Company's exclusive obligations under this warranty for a product failure, This limited warranty is subject
to all provisions, conditions, limitations and exclusions listed below and on the reverse {if any) of this document.

RESIDENTIAL APPLICATIONS

This warranty is to the original purchasing owner and subseguent owners only to the extent as stated in the Warranty Conditions and below. Except as
otherwise stated, if the product is properly registered within 90 days after original instaliation {see Warranty Conditions below for
registration instructions), then the warranty period will be ten {10} years from the date of installation. Otherwise the warranty period is five
{5) years frem the date of installation. Additionally, the warranty period on the heat exchanger is twenty (20) years,

BRI i Limnited Warranty: (Years)
Oridinal Gwner s iStibséguent Owne

) Parts. | 10* {or 5)
MNon-Condensing Gas Furnace Fieat Exchanger 20

OTHER APPLICATIONS
The warranty period is twenty (20) years on the heat exchanger and one (1) year on all other parts. The warraniy is to the original owner only and is
not available to subsequent owners

LEGAL REMEDIES: The owner maust notify the Company in writing, by cerlified or registered letter to CAC\BDP, Warranty Claims, P.O. Box 4808,
Syracuse, New York 13221, of any defect or complaint with the product, stating the defect or complaint and a specific request for repair, replacement,
or other correction of the product under warranty, mailed at least thirty (30} days before pursuing any legal rights or remedies.

39004PADO4 03/2020




NON-CONDENSING, 80% AFUE GAS FURNACE: OWNER'S MANUAL

NOTE TO EQUIPMENT OWNER:

For your convenience, please record the model and serial numbers of your new equipment in the spaces
provided. This information, along with the installation data and dealer contact information will be helpful
should your system require maintenance or service.

INSTALLATION INFORMATION:

DEALERSHIP CONTACT INFORMATION:

FURNACE

Model # Date Installed
Serial #

AIR CONDITIONER OR HEAT PUMP Company Name
Model # Address

Serial #

INDOOR COIL {(Furnace Coil or Fan Coil) Phona Number
Model # Technician Name
Serial #

NOTE TO INSTALLER:

This manual must be left with the equipment owner.

MAINTENANCE CHECKLIST

In addition to the type of routine maintenance you might be willing to perform; your furnace should be inspected regularly by a properly trained
service technician. '

A200102

You should work with your dealer or service technician to assure your inspection includes the following at a minimum,
This {ist may not include all maintenance items, and inspection interval times may vary depending on operational conditions of the furnace.

DESCRIPTION

INSPECTION INTERVAL

Monthiy

Semi-Annually Annually

Furnace specific, external items:

Clean or replace air filters.

Inspect cabinet for signs of damage.

Inspect and clean door louvers if needed.

inspect electrical disconnect for proper function. Repair or replace as necesgsary.

Inspect external wiring for damage.

KR PX

Inspect gas supply line and manual shut-off for leaks.

Ensure there is no debris or clufter that could interfere with operation of furnace

Furnace specific, internal items:

Inspect and clean blower assembly (includes blower housing, blower wheel and motor).

inspect gas valve and check for proper manifeld gas pressure Adjust as needed.

Inspect ignition system and safety controls. Clean and adjust as needed.

Inspect control box, associated controls, wiring and connections.

Check combustion blower housing for lint and debris and clean as necessary.

Inspect burner assembly - clean as needed.

Inspect heat exchanger - clean as needed,

nspect flue system-check for proper attachment to the furnace, any dislocated sections,
and for signs of corrosion. Replace if necessary.

Clean out condensate trap and refill with water

Measure combustion byproducts with calibrated analyzer to ensure byproducts are within
acceptable range

O e A B B B g Bd

System:

Inspect airflow system (ductwork)-check for leaks and repair as needed.

Inspect evaporator coil, drain pan and condensate drain lines as applicable. Clean as
needed.

© 2022 Carrier, All rights reserved. Edition Date: 03/22

Catalog No: 80GSERN-P-030M

A Carrier Company
Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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NON-CONDENSING, B0% AFUE GAS FURNACE: OWNER'S MANUAL

COMBUSTION AREA AND VENT SYSTEM

ELECTRICAL OPERATION HAZARD

Failure to follow this warning could result in personal injury or death.
For proper and safe operation the furnace needs air for combustion and
ventilation. Do not block or obstruet air openings on the furnace, air
opening to the area in which the furnace is installed, and the space
around the fumace,

UNIT OPERATION HAZARD
Failure to follow this caution may result in personal injury.

Failure to follow this warning could result in personal injury or death.
For proper and safe operation the furnace needs air for combustion and
ventilation. Do not block or obstruct air openings on the furnace, air
opening to the area in which the furnace is installed, and the space
around the furnace.

Inspect the combustion area and vent system before each heating season.
An accumulation of dirt, soot, or rust can mean a loss of efficiency and
improper performance. Buildups on the main burners can cause faulty
firing. This “delayed ignition” is characterized by an aiarmingly loud
sound.
NOTE: If your furnace makes a loud noise when the main burners are
ignited, shut down the furnace and call your servicing dealer. Use your
flashlight and follow these steps for inspecting the combustion area and
vent system of your furnace:
1. Turn off electrical supply to the furnace and remove the access door
(see Fig. 6 and Fig. 7).
2. Carefully inspect the gas burner for dirt, rust, or scale. Inspect the
elbow, flue connection area, and the vent pipe for rust.

. . Ag2330
Fig. 20 — Burner Flame

CARBON MONOXIDE POISONING HAZARD

Failure to follow this warning could result in personal injury or death.
If dirt, rust, soot, or scale accumulations are found, call your dealer. Do
not operate your furnace.

3. Inspect the vent pipe for a sag, holes, or a disconnection, A
horizontal vent pipe must slope upward away from furnace. If rusty
joints or seams, or signs of water leakages are found, call your
dealer for service.

CARBON MONOIDE POISONING HAZARD
Failure to follow this warning could result in personal injury or death.

If holes are found or if the vent pipe is obstructed or is not connected,
toxic fumes can escape into your home. DO NOT OPERATE YOUR
FURNACE. Call your dealer for service.

4, Restore clectrical power to the furnace (see Fig. 11).

5. Start the furnace and observe its operation. H possible, watch the
burner flames, Are they burning bright blue? If not or if you suspect
some other malfunction, call your servicing dealer.

6. Repiace the access door (see Fig. 10).

BEFORE YOU REQUEST A “SERVICE CALL”

Before you call for service, check for several easily solved problems:

= Check for sufficient airflow. Check the air filter for dirt. Check for
blocked retum-air or supply-air grilles. Be sure they are open and
unobstructed. If this isn’t the cause of the problem, call your servicing
dealer. If your furnace isn’t operating at all, check the following list
for easily solved problems:

= Is your thermostat set above room temperature? Is the HEAT mode
selected?

» Is the electrical power supply switch on? Is the blower access door
firmly in place? Are any fuses blown? (There is a fuse on the furnace
control.) Has a circuit breaker tripped?

+ Is the manual shut-off valve in the gas supply pipe leading to the
furnace open? Does the lever point in the same direction that the pipe
runs (open)? Or is it at a right angle to the pipe (closed)?

NOTE: Before proceeding with the next checks, turn off the electrical

power supply to the furnace. Remove access door.

« Is the switch on the gas valve turned to the ON position? If this or the
preceding check shows an interruption in the gas supply, make sure
the gas has not been shut off for safety reasons. If nothing else seems
to be wrong, follow the start-up procedures found on pages 3 and 4 of
this booklet.

UNIT OPERATION HAZARD
Failure to follow this caution may result in personal injury.

If for some reason the vent is blocked, the draft safeguard switch will
shut off the furnace. (See Page 2 for switch location.) The switch will
automatically reset after the fumace cools off. If the furnace fails to
operate, contact a qualified service agency.

« Check the manual reset limit switches located on the ends of the
burner enclosure (see Fig. | and Fig 2). If the furnace has
experienced a high-temperature condition due to inadequate
combustion air, these switches will shut off the furnace. Reset the
switches by pushing the buiton on the switch. If the switch trips a
second time, turn off the furnace and call for service.

+ If your furnace still fails to operate, call your servicing dealer for
troubleshooting and repairs. Tell your dealer the model and serial
numbers for your furnace. (You should have them recorded on page 7
of this booklet.) By knowing exactly which furnace you have, the
dealer may be able to offer suggestions over the phone or save
vatuable time through knowledgeable preparation for the service call.

In addition to the type of routine maintenance you might be willing to
perform, your furnace should be inspected regularly by a properly
trained service technician. You should work with your dealer or service
technician to assure your inspection includes the following at a
minimum.

Manufacturer reserves the right to change, at any time, specifieations and designs without nofice and without obligations.



NON-CONDENSING, 80% AFUE GAS FURNACE: QWNER'S MANUAL

Representative drawing only, some model may vary.

ADG150
Fig. 14 — Removing Side Filter Cabinet Door
|
3
=
Representative drawing only, some model may vary.
A06191

Fig. 15 — Removing Bottom Filter Cabinet Door

5. Slide air filler out of filter cabinet. Keep dirty side up (if disty) to
avoid spilling dirt (see Fig. 16 and Fig. 17).

Representative drawing only, some model may vary.

Fig. 16 — Slide Side Filter Qut of Furnace

A00227

Representative drawing only, sorte model may vary.
ADD228
Fig. 1'7 - Slide Bottom Filter Out of Furnace

6. Inspect the filter. If torn, replace it.

NOTE: if a washable fiiter has been replaced with:

4. Factory specified disposable media filter — Do not clean. If
dirty, replace only with media filter having the same part number
and size. Install with airflow direction arrow pointing towards
blower (some models may vary).

b. Electronic Air Cleaner (EAC) — Refer to EAC Owner’s Manual
for maintenance information {(some models may vary).

c. Factory specified disposable filter, do not clean. Replace it with a
new filter of same size.

d. Wash filter (if dirty) in sink, bathtub, or outside with a garden
hose. Always use cold tap water. A mild liquid detergent may be
used if necessary. Spray water through [ilter in the opposite
direction of airflow. Allow filter to dry.

7. Reinstall clean air filter.

8. Replace filter cabinet door (see Fig. 18 and Fig. 19).
9. Turn on electrical supply to furnace (see Fig. 1),

Representative drawing only, some model may vary.

) . i . AC6192
Fig. 18 — Replace Side Filter Cabinet Door
@ e
Representative drawing only, some model may vary.
ADG193

Fig. 19 — Replace Bottom Filter Cabinet Door
NOTE: If side return ducts are used, two filters may be required in some
models. The procedure listed above may be used to remove side filters.
Filters may be field modified by cutting filter material and support rods
(3) in fikters. Alternatc sizes and additional filters may be ordered from

your dealer.

PERSONAL INJURY HAZARD
Failure to follow this caution may result in personal injury.
Use care when cutting support rods in filters (o protect against flying
pieces and sharp rod ends. Wear safety glasses, gloves, and appropriate
protective clothing.
FILTER QUANITITY AND
SIZE"
FURNACE SIDE BOTIOM FILTER TYPE!
RETURN RETURN
IN(MIN) IN(MM)
(6 x25 {1y 14x25
14-1/2 (368) (406 x 635) (356 x 635) Washable
i MY 6x25 | (1) T6%25
17-172 (445) (406 x 635) (406 x 635) Washable
ATT6%x3 | (1Y20x 75 »
21(533) (406 x 635) | (508 x 635) Washable
(Y TEx25 | (1) 24%25
24(610) (406 x 635) | (610 x 635) Washable

*_ Some furnaces may have 2 filters
t. Recommended

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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NON-CONDENSING, 80% AFUE GAS FURNACE: OWNER'S MANUAL

ACG1LED
Fig. 12 — Open Valve

11, Set the room thermostat to a temperature slightly above the room
temperature. This will automatically signal the furnace to start. The
inducer motor will start and the hot surface igniter will energize.
When hot, the igniter will have an orange glow.

12. Afiter about 17 seconds, the gas valve permils gas to flow to the
main bumers where it is ignited. Hot {lames begin o warm the
furnace’s heat exchanger. After a time delay of approximately
25-45 seconds the furnace blower is switched on.

NOTE: If the main burners fail to ignite, the furnace control system will
go through three more ignition cycles. Then if burners fail to ignite, the
system will lockout. If lockout oceurs or the blower does not come on,
shut down your furnace and call your dealer for service.

13. Set your thermostat to the temperature thai satisfies your comfort

requirements.

SUGGESTION: Setting the thermostai back a few degrees—and
compensating for the difference with warmer clothing—can make a big
difference in your fuel consumption on extremely cold days. The few
degrees at the top of your thermostat “comfort level” are the most costly
degrees to obtain, :
When the room temperature drops below the temperature seiccted on the
thermostat, the furnace will switch on automatically. When the room
temperature reaches the setting selected on the thermostat, the furnace
will be automatically switched off.
Continuous Fan Operation - Some thermostats have a “FAN” switch
with 2 selections: AUTO and ON. When thermostat is set.on AUTO, the
furnace blower cycles on and off, controlled by the thermostat. In ON
position, the furnace blower runs continuously except for a 42-62 sec
delay at the “cafl for heat.” Continuous fan keeps the temperature level
in your home more evenly balanced. It also continuocusly filters the
indoor air.

SHUTTING DOWN YOUR FURNACE
Should you ever suspect a malfunction in your furnace, you will need to
turn the furmnace off. The following procedures must be followed:

I. Set your room thermostat to the lowest temperature setting (see
Fig. 4).
Close the external manual gas valve (see Fig. 5).
Turn off electrical supply to the furnace (see Fig. 6).
Remove outer furnace door (see Fig. 7).
Turn the switch on the gas control to the OFF position (sce Fig. 8).
Replace the outer furnace door (see Fig, 10).

If the furnace is being shut down because of a malfunction, call
your dealer as soon as possible.

PERFORMING ROUTINE MAINTENANCE

With proper maintenance and care, your furnace will operate
economically and dependably. Instructions for basic maintenance are
found on this and the following pages. However, before beginning
maintenance, follow these safety precautions:

A A

ELECTRICAL SHOCK HAZARD
Failure to follow this warning could result in personal injury or death.
Turn off electrical power supply to your furnace before removing the
access doors to service or perform maintenance.

CUT HAZARD

Failure to follow this caution may result in personal injury.

Although special care has been taken to minimize sharp edges, be
extremely careful when handling parts or reaching into the furnace.
Wear safety glasses, gloves, and appropriate prolective clothing,

FILTERING OUT TROUBLE

NIT PERFORMANCE HAZARD
Failure to follow this caution may result in product damage.
Never operate your furnace without a filter in place. Doing so may
damage the furnace blower motor. An accumulation of dust and lint on
internal parts of your furnace can cause a loss of ¢fficiency.

A dirty filter will cause excessive stress on the furnace, heat exchanger,
and blower motor and can cause it to overheat and automatically shut
down. The furnace filter should be checked every 4 weeks and cleaned
or replaced if necessary.

If installed with factory specified disposable media filer, check or

replace filter before each heating and cooling season. Replace disposable
media filter at least twice a ycar.

If your furnace filter needs replacing, be sure to use the same size and
type of filter that was originally specified.

The air filter for the furnace may be located in a filter cabinet/rack
attached to the side or bottom of the furace. If air filter has been
installed in another location, contact your dealer for instructions. To
inspect, clean and/or replace the air filter(s), follow these steps:

1. Turn off the electrical supply to the furnace (see Fig. 13).

ON

oF

A92185

Fig. 13 — Turn Off Electrical Supply
2. Remove filter cabinet door/rack.
3. Remove filter cabinet door (see Fig. 14 and Fig. 15).
4. It may be necessary to rtemove | thumbscrew.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.



NON-CONDENSING, 80% AFUE GAS FURNACE: OWNER'S MANUAL

?fﬁ@ OR

AU6188 h

Fig. 5 — Close Valve ; —_—
3. Turn OFF electrical supply to the furnace (see Fig. 6). Fig. 8 — Control Switch to OFF
6. Afier waiting 5 minutes, if you still smell gas, STOP! Foliow the
. safety information on the cover of this manual. If you do not smell
@N gas, go to the next step,
7. Tum the control switch to ON (sce Fig, 9).

Q

F:-Eiﬂ
@F 0$ oR

T~

AIE3
Fig. 6 ~ Turn Off Electrical Supply Fig. 9 — Control Switch to ON

4. Remove the outer door by leosening the thumbscrew and pulling
the door forward (see Fig. 7).

A02267

8. Replace the outer door and tighten the thumbscrew (sce Fig. 10).

e w1 . o
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I

AZD0T17 A200118
Representalive drawing, some models may vary in appearance. Representative drawing, some models may vary in appearance.
Fig. 7— Remove Furnace Door Fig. 10 — Furnace Dooer Replaced
5. Turn the control switch on the gas control Lo the OFF position and 9. Turn ON the electrical supply to the furnace (see Fig, 11).

wait 5 minutes (see Fig. 8). Then smell for gas, including near the
floor. If you smell gas, STOP! Follow “B” on furnace label, If you
don’t smell gas, go to next step. O

OFF

A92359
Fig. 11 — Turn On Electrical Supply

10. Open the external manual gas valve (see Fig. 12).

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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NON-CONDENSING, 80% AFUE GAS FURNACE: OWNER'S MANUAL
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FIRE OR EXPLOSION HAZARD

Failure to follow warnings could result in personal injury, death, or
property damage.

Keep insulation clear of furnace and maintain clearances shown on unit
clearance label.

SAFETY CONSIDERATIONS

Installing and servicing heating equipnmient can be hazardous due to gas
and electrical components. Only trained and qualified personnel should
install, repair, or service heating equipment.

Untrained personnel can perform basic maintenance functions such as
cleaning or replacing air filters. All other operations must be performed
by trained service personnel. Observe safety precautions in this manual,
on tags, and on labels attached to the furnace, and other safety
precautions that may apply.

Recognize safety information. This is the safety-alert symbol /A\. When
you see this symbol on the furnace and in instructions or manuals, be
alert to the potential for personal injury.

Understand the signal words DANGER, WARNING, and CAUTION.
These words are used with the safety-alert symbol. DANGER identifies
the most serious hazards which will result in severe personal injury or
death. WARNING signifies hazards which could result in personal
injury or death. CAUTION is used to identify unsafe practices. which
would result in minor personal injury or product and property damage.
NOTE is used to highlight suggestions which will result in enhanced
installation, refiability or operation.

BEFORE STARTING YOUR FURNACE

Examine the fumace installation to determine that:

1. All flue gas carrying areas external to the furnace (i.e. chimney,
vent connector) are clear and free of obstructions.

2. The vent connector is in place, slopes upward and is physically
sound without holes or excessive corrosion.

3. The return-air duct connection(s) is physically sound, is sealed to
the furmace casing, and terminates outside the space containing the
furnace.

4. The physical support of the furnace is sound without sagging
cracks, gaps, etc. around the base,

5. There are no obvious signs of deterioration of the furnace.

STARTING YOUR FURNACE

Your furnace uses an automatic, hot surface ignition system to light the
burners each time the thermostat signals the furnace 1o start.
Follow these important safeguards:

*+ Never attempt to manually light the burners with a match or other
source of flame.

A92319

Fig. 3 — Do Not Light Burner with Match

+ Read and follow the operating instructions on inside of main furnace
door, especially the item that reads as follows:
“Wait 5 minutes to clear out any gas. Then smell for gas, including
near the floor. If you smell gas, STOP! Follow “B” in the safety
information above on this furnace label. If you don’t smell gas, go to
the next step.”

= 1f a suspected malfunction occurs with your gas control system, such
as the burners do not light when they should, refer to the shutdown
procedures on inside of main furnace door, or in the “Shutting Down
Your Furnace” section and call your dealer as soon as possible.

» Should the gas supply fail to shut off or if overheating occurs, shut off
the gas valve to the furnace before shutting off the electrical supply.

FIRE AND EXPLOSION HAZARD

Failure to follow this warning could result in personal injury, death or
property damage.

Should the gas supply fail to shut off or if overheating occurs, shut off
the gas valve to the furnace BEFORE shutting off the electrical supply
and install lockout tag.

+ CHECK AIR FILTER: Before attempting to start vour furnace, be
sure the furnace filter is clean and in place (see “Performing Routine
Maintenance™ section in this manual. Do not run the fiurnace without
a filter in place. Then proceed as follows:

STEPS FOR STARTING YOUR FURNACE

1. Set your room thermostat to the lowest temperature sefting (see
Fig. 4).

AD9564
Fig. 4 - Lowest Temperature Setting

2. Close the external manual gas valve (see Fig. 5).

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations,
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NON-CONDENSING, 80% AFUE GAS FURNACE: OWNER'S MANUAL,

WELCOME TO TODAY’S GENERATION OF
COMFORT

Congratulations! Your new gas furnace is a sound investment which will
reward you and your family with years of warm memories winter after
winter.

Not only is your new furnacc encrgy efficient, it is also extremely
reliable. Spend just a few minutes with this booklet to learn about the
operation of your new furnace-and the small amount of maintenance it
takes 1o keep it operating at peak efficiency. Years went into the
development of your new furnace. Take a fittle time now to assure its
most efficient operation for years to come,

IMPORTANT FACTS (DO’S AND DON'TS)

« DO: READ AND UNDERSTAND THIS MANUAL.

+ DO: Have your furnace and vent system inspected annually by a
qualified service technician.

+ DO Inspect your filter monthly and clean or replace when needed.

+ DO: Provide adequate airflow to the fumace for efficient combustion
and safe ventilation.

» DO: Keep your furnace free and clear of insulating material (some
materials may be combustible. Examine the furnace arca when the
furnace is installed or when insulation is added.

= DO NOT: Enclose your furnace in an airtight room or seal it behind
solid doors,

+ DO NOT: Keep combustible materials, gasoline, and other flammable
liquids or vapors around your furnace.

« DO NOT: Cover your furnace in any manner.

« DO NOT: Store anything {(including trash or debris) near your furnace.

« DO NGT: In any way block or restrict airflow around your furnace.

» DO NOT: In any way block or restrict airflow to your supply air and
return air grills.

+ DO NOT: Use your furnace room as a broom closet or a place to siore
any kind of chemical or cleaner.

+ DO NOT: Conlaninate the air used for combustion of your furnace
with any kind of chemical or fumes. This could also cause heat
exchangers, metal vent systems or components to deteriorate,

NOTE: These chemicals or fumes are present in many products around

the home, such as: water softener salts, any type of houschold cleaning

product, any type of laundry produet; adhesives, paints, varnishes, paint
strippers, waxes and plastics, etc.

During remodeling be sure the combustion air is fresh and

uncontaminated. If these compounds are burned in your furnace, the heat

exchangers and metal vent system may deteriorate,

NOTE: The qualified installer or agency must use only

factory-authorized replacement parts, kits, and accessorics when

modifying this product.

This furnace contains safety devices which must be manuvally reset. If

the furnace is left unattended for an extended peried of time, have it

checked periodicalfy for proper operation. This precaution will prevent
prablems associated with no heat, such as frozen water pipes, ek (see

“Before You Request a Service Call” section in this manual.)

FURNACE COMPONENTS

Furnace shown in upflow position, may be used in downflow or
horizontal orientation or applications. Vent Elbow may be turned 1o a
different position, depending on type of installation.
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Fig. 1 — 80% AFUE Single Stage Furnace Components
INGUCER MOTOR VENT

ASBEMBLY 1 T ELBOW
(] =hi B o B u_.__ MASH LIMIT SWITCH
PRAESSURE i ; {BEMIND GAS VALVE)
SWITCHES ) i
GLOGKED VENT
| " SWATCH
FLUE GOLLEGTER |
BOX ot _(-z o N FLAME
GAS VALVE a ! senson
[ - 2
' — b
o =
MANUAL RESE - - GAS MANIFOLD
QBT SWITCHES 1
worseneace _|_, o5 3
“GriTon ] T
Vife GAS BURNER
| st IS
BLOWER DOOR - -
Bl = =] iﬂ
-
FURNACE GONTROL
BORRO ] - BLOWER AND:
, ps ' L R MGTOR
2= Tl -
cy CAPACITORY
Lyl Eﬁa ‘ga FOWER GHOKE
Qﬂ F ‘ j
4 )
AATING PLATE NOT SHOWN
(LOCATED ON BLOWER DOOR)
AlL0260

Fig. 2 — 80% AFUE Two-Stage Furnace Components

FIRE OR EXPLOSION HAZARD
Failure to follow this warning could result in injury, death, or property

damage.
Do not keep combustible materials, gasoline, and other flammable
liquids or vapors around your furnace.

Manufacturer reserves the right to change, at any time, specifications and designs without notice and without obligations.
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OWNER’S MANUAL

NOTE: Read the entire instruction manual before starting the
installation.

Our products are designed, tested and built in accordance with
Department of Energy (DOE) standardized procedures; however, actual
operating results and efficiencies may vary based on manufacturing and
supplier tolerances, equipment configuration, operating conditions and
installation practices.

NOTE TO INSTALLER: This manual must be left with the equipment
user,

USER: Please read all instructions in the manual and retain afl
manuals for future reference.

AZ00116

Representative drawing, some models may vary in appearance.

Use of the AHRI Cenlified TM Mark indicates
a manufacturer's particlpation in theprogram.
For verification of certification for individuat
products, ga to www.ahridirectory.org .

150 9661
Quality

AZ00183

FIRE OR EXPLOSION HAZARD
Failure to follow safety wamings exactly could result in serious injury,
death, or properly damage.
Do not store or use gasoline or other flammable vapors and liquids in
the vicinity of this or any other appliance.
WHAT TO DO IF YOU SMELL GAS
- Do not try to light any appliance.
- Do not touch any electrical switch; do not use any phone in your
building.
- Leave the building immediately.
- Dmmediately call your gas supplier from a neighbor’s phone.
Follow the gas supplier’s instructions.
- If you cannot reach your gas supplier, call the fire depariment,
Installation and service must be performed by a qualified installer,
service agency or the gas supplier.

CARBON MONOXIDE POISONING HAZARD

Failure to follow this waming could result in personal injury andfor
death.

Carbon Monoxide {CQ) is a colorless, odorless, and tasteless poisonous
gas that can be fatal when inhaled. Follow all installation, maintenance,
and service instructions. See additional information below regarding
the installation of a CO Alarm.

Most states in the USA and jurisdictions in Canada have laws that
require the use of Carbon Monoxide (CO) alarms with fuel buming
products. Examples of fuel burning products are furnaces, boilers, space
heaters, generators, water heaters, stoves/ranges, clothes dryers,
fireplaces, incinerators, automobiles, and other intemal combustion
engines, Even if there are no laws in your jurisdiction requiring a CO
Alarm, it's highly recommended that whenever any firel burning product
is used in or around the home or business that the dwelling be equipped
with a CO Alarm(s). The Consumer Product Safety Commission
recommends the use of CO Alarm(s). The CO Alarm(s) must be
installed, operated, and maintained according to the CO Alarm
manufacturer’s instructions. For more information about Carbon
Monoxide, focal laws, or to purchase a CQ Alarm online, please visit the
following website. https:/fwww.kidde.com

ELECTRICAL OPERATION HAZARD
Failure to follow this warning could result in personal injury, death, or
property damage.

Do not use this furnace if any part has been under water. A
flood-damaged furnace is extremely dangerous. Attempts o use the
furnace can result in fire or explosion. A qualified service agency
should be contacted to inspect the fumace and to replace all gas
controls, control system parts, electrical parts that have been wel or the
furnace if deemed necessary. '




