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IMPORTANT INFORMATION

Pride and workmanship go into every product to provide our customers with quality products. Itis possible, however,
that duringits lifetime a product may require service. Products should be serviced only by a qualified service technician
who is familiar with the safety procedures required in the repair and who is equipped with the proper tools, parts, testing
instruments and the appropriate service manual. REVIEW ALL SERVICE INFORMATION IN THE APPROPRIATE
SERVICE MANUAL BEFORE BEGINNING REPAIRS.

IMPORTANT NOTICES FOR CONSUMERS AND SERVICERS

ARECOGNIZE SAFETYSYMBOLS,WORDSANDLABELS

4\ WARNING

THIS UNIT SHOULD NOT BE CONNECTED TO, OR USED IN CONJUNCTION WITH, ANY DEVICES THAT ARE NOT DESIGN CERTIFIED FOR USE WITH THIS UNIT OR
HAVE NOT BEEN TESTED AND APPROVED BY GOODMAN. SERIOUS PROPERTY DAMAGE OR PERSONAL INJURY, REDUCED UNIT PERFORMANCE AND/OR
HAZARDOUS CONDITIONS MAY RESULT FROM THE USE OF DEVICES THAT HAVE NOT BEEN APPROVED OR CERTIFED BY GOODMAN.

&) WARNING
& VARNING

INSTALLATION AND REPAIR OF THIS UNIT SHOULD BE PERFORMED
ONLY BY INDIVIDUALS MEETING THE REQUIREMENTS OF AN ENTRY
LEVEL TECHNICIAN, AT A MINIMUM, AS SPECIFIED BY THE AIR To PREVENT THE RISK OF PROPERTY DAMAGE, PERSONAL INJURY, OR DEATH,
CONDITIONING, HEATING, AND REFRIGERATION INSTITUTE (AHRI). DO NOT STORE COMBUSTIBLE MATERIALS OR USE GASOLINE OR OTHER
ATTEMPTING TO INSTALL OR REPAIR THIS UNIT WITHOUT SUCH FLAMMABLE LIQUIDS OR VAPORS IN THE VICINITY OF THIS APPLIANCE.
BACKGROUND MAY RESULT IN PRODUCT DAMAGE, PERSONAL
INJURY, OR DEATH.

&\ WARNING

GOODMAN WILL NOT BE RESPONSIBLE FOR ANY INJURY OR PROPERTY DAMAGE ARISING FROM IMPROPER SERVICE OR SERVICE PROCEDURES.
IF YOU INSTALL OR PERFORM SERVICE ON THIS UNIT, YOU ASSUME RESPONSIBILITY FOR ANY PERSONAL INJURY OR PROPERTY DAMAGE WHICH
MAY RESULT. MANY JURISDICTIONS REQUIRE A LICENSE TO INSTALL OR SERVICE HEATING AND AIR CONDITIONING EQUIPMENT.

& ArRNiNG
HIGH VOLTAGE

DiscoNNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY

DAMAGE, PERSONAL INJURY OR DEATH.




IMPORTANT INFORMATION

&)\ WARNING Qe DANGER

PELIGRO

IF THE INFORMATION IN THESE INSTRUCTIONS IS NOT FOLLOWED
EXACTLY, AFIRE OREXPLOSION MAY RESULT CAUSING PROPERTY
DAMAGE, PERSONAL INJURY OR LOSS OF LIFE.

— DONOT STORE OR USE GASOLINE OR OTHER FLAMMABLE
VAPORS AND LIQUIDS INTHE VICINITY OF THIS ORANY OTHER

APPLIANCE.

— WHATTODO IF YOU SMELL GAS:
"DONOTTRYTOLIGHT ANY APPLIANCE. CARBON MONOXIDE POISONING HAZARD
*DONOT TOUCH ANY ELECTRICAL SWITCH; DO NOT USE ANY PHONE

Special Warning for Installation of Furnace or Air Handling Units in

IN YOUR BUILDING. Special Wa Install Furnace andiing Ur
tilit
« IMMEDIATELY CALL YOUR GAS SUPPLIER FROM A NEIGHBOR'S PHONE. nelosed Areas such as Larages, Uity Rooms orFarking Areas

FOLLOW THE GAS SUPPLIER’S INSTRUCTIONS.

Carbon monoxide producing devices (such as an automobile, space

I[F YOU CANNOT REACH YOUR GAS SUPPLIER, CALL THE FIRE )
heater, gas water heater, etc.) should not be operated in enclosed areas
DEPARTMENT. such as unventilated garages, utility rooms or parking areas because of
— INSTALLATION AND SERVICE MUST BE PERFORMED BY A QUALIFIED the danger of carbon monoxide (CO) poisoning resulting from the exhaust
emissions. If afurnace or air handler is installed in an enclosed area such

as a garage, utility room or parking area and a carbon monoxide producing
device is operated therein, there must be adequate, direct outside
ventilation.

INSTALLER, SERVICE AGENCY OR THE GAS SUPPLIER.

This ventilation is necessary to avoid the danger of CO poisoning which
can occur if a carbon monoxide producing device continues to operate in

A WARNING the enclosed area. Carbon monoxide emissions can be (re)circulated

throughout the structure if the furnace or air handler is operating in any
mode.

SHOULD OVERHEATING OCCUR OR THE GAS SUPPLY FAIL TO SHUT OFF,
TURN OFF THE MANUAL GAS SHUTOFF VALVE EXTERNAL TO THE
FURNACE BEFORE TURNING OFF THE ELECTRICAL SUPPLY. B10259-216

CO can cause serious illness including permanent brain damage or death.

To locate an authorized servicer, please consult your telephone book or the dealer from whom you purchased this
product. For further assistance, please contact:

CONSUMER INFORMATIONLINE CONSUMER INFORMATIONLINE
GOODMAN®BRAND PRODUCTS AMANA®BRAND PRODUCTS
TOLL FREE TOLL FREE
1-877-254-4729 (U.S. only) 1-877-254-4729 (U.S. only)
email us at: email us at:
customerservice@goodmanmfg.com hac.consumer.affairs@amanahvac.com
fax us at: (731) 856-1821 fax us at: (731) 856-1821

(Not a technical assistance line for dealers.) (Not a technical assistance line for dealers.)

Outside the U.S., call 1-713-861-2500.
(Not a technical assistance line for dealers.) Your telephone company will bill you for the call.



PRODUCT IDENTIFICATION

The model and manufacturing number are used for positive identification of component parts used in manufacturing.
Please use these numbers when requesting service or parts information.

G M \ N A A
G- Goodman A -Initial Release

B- 1stRevision

M - Upflow/Horizontal

C - Downflow/Horizontal A -Initial Release
B- 1stRevision

V - Variable Speed/ComfortNet
N - Natural Gas
X- Low NOx

M - Modulating

C- 2 Stage
A-14"
B-17.5"

97 - 97% AFUE c-21"

80 - 80% AFUE D-245"

40 - 40,000 3-1200CFM

60 - 60,000 4-1600CFM

80 - 80,000 5-2000CFM

100- 100,000

120- 120,000

A N A A
A- Amana A - Initial Release

B - 1st Revision

M - Upflow/Horizontal

C - Downflow/Horizontal
K- Dedicated Upflow

D - Dedicated Downflow

A - Initial Release
B - 1st Revision

N - Natural Gas
V - Variable Speed/ComfortNet X -Low NOx
E - High Efficiency
S -Single Speed
A-14"
B-17.5"
M - Modulating c-21"
C-2Stage D-245"
H - Convertible 2 Stage
S -Single Stage
3-1200CFM
4-1600 CFM
97 - 97% AFUE 5-2000CFM

80 - 80% AFUE

40 - 40,000
60 - 60,000
80 - 80,000
100- 100,000
120-120,000



PRODUCT IDENTIFICATION

MODEL#

GMVC8***AA

MFG.#

GMVC80704B*AA
GMVC80905C*AA
GMVC81155C*AA

DESCRIPTION

Goodman® Brand 80% communicating capable furnace, 33 3/8" tall, upflow / horizontal installation
positions, 2 stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially communicating ECM
motor. 120 volt silicon carbide hot surface ignition. Left or right gas pipe entry. Aluminized steel tubular
heat exchanger. "X" models are low NOx. Available cabinet widths are 17.5"and 21"

GMVC8**AB

GMVC80704B*AB
GMVC80905C*AB
GMVC81155C*AB

Goodman® Brand 80% communicating capable furnace, 33 3/8" tall, upflow / horizontal installation
positions, 2 stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially communicating ECM
motor. 120 volt silicon carbide hot surface ignition. Left or right gas pipe entry. "X" models are low NOXx.
Aluminized steel tubular heat exchanger. Available cabinet widths are 17.5"and 21". AB revision went
to a Honeywell gas valve

GMVC8***AA

GMVC80604B*AA
GMVC80805C*AA
GMVC81005C*AA

Goodman® Brand 80% communicating capable furnace, New model nomencalture, firing at 23,000
BTUH per burner, 33 3/8" tall, upflow / horizontal installation positions, 2 stage gas heat, supports 2
stage cooling, induced draft. 4 wire serially communicating ECM motor. 120 volt silicon carbide hot
surface ignition. Left orright gas pipe entry. "X" models are low NOx. Aluminized steel tubular heat
exchanger. Available cabinet widthsare 17.5"and 21".

GMVC8***BA

GMVC80604B*BA
GMVC80805C*BA
GMVC81005C*BA

Goodman® Brand 80% communicating capable furnace, firing at 20,000 BTUH per burner, 33 3/8" tall,
upflow / horizontal installation positions, 2 stage gas heat, supports 2 stage cooling, induced draft. 4
wire serially communicating ECM motor. 120 volt silicon carbide hot surface ignition. Left orright gas
pipe entry. "X" models are low NOx. Aluminized steel tubular heat exchanger. Available cabinet widths
are 17.5"and 21"

GMVC8***BB

GMVC80604B*BB
GMVC80805C*BB
GMVC81005C*BB

Goodman® Brand 80% communicating capable furnace, firing at 20,000 BTUH per burner, 33 3/8" tall,
upflow / horizontal installation positions, 2 stage gas heat, supports 2 stage cooling, induced draft. 4
wire serially communicating ECM motor. 120 volt silicon carbide hot surface ignition. Left orright gas
pipe entry. "X" models are low NOx. Aluminized steel tubular heat exchanger. Available cabinet widths
are 17.5"and 21". BB revision went to 2nd generation communicating control board - PCBKF103

GMVC8***BC

GMVC80604B*BC
GMVC80805C*BC
GMVC81005C*BC

Goodman® Brand 80% communicating capable furnace, firing at 20,000 BTUH per burner, 33 3/8" tall,
upflow / horizontal installation positions, 2 stage gas heat, supports 2 stage cooling, induced draft. 4
wire serially communicating ECM motor. 120 volt silicon carbide hot surface ignition. Left orright gas
pipe entry. "X" models are low NOx. Aluminized steel tubular heat exchanger. Available cabinet widths
are 17.5"and 21". BC revision meets <2% cabinet low leakage.




PRODUCT IDENTIFICATION

MODEL#

AMVCE8***AA

MFG.#

AMVC80704BXAA
AMVC80905CXAA
AMVC81155CXAA

DESCRIPTION

Amana® Brand 80% communicating capable fumace, 33 3/8" tall, upflow / horizontal installation
positions, 2 stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially communicating ECM
motor. 120 volt silicon carbide hot surface ignition. Left or right gas pipe entry. Stainless steel tubular
heat exchanger. Low NOx. Available cabinet widths are 17.5"and 21"

AMVCS8**AB

AMVC80704BXAB
AMVC80905CXAB
AMVC81155CXAB

Amana® Brand 80% communicating capable furnace, 33 3/8" tall, upflow / horizontal installation positions, 2

stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially communicating ECM motor. 120 volt silicon

carbide hot surface ignition. Left or right gas pipe entry. Low NOx. Stainless steel tubular heat exchanger. Available
cabinet widths are 17.5"and 21". AB revision wentto a Honeywell gas valve

AMVCE8***AA

AMVC80604B*AA
AMVC80805C*AA
AMVC81005C*AA

Amana® Brand 80% communicating capable furnace, New model nomencalture, firing at 23,000 BTUH per
burner, 33 3/8" tall, upflow / horizontal installation positions, 2 stage gas heat, supports 2 stage cooling, induced

draft. 4 wire serially communicating ECM motor. 120 volt silicon carbide hot surface ignition. Left or right gas
pipe entry. "X" models are low NOx. Stainless steel tubular heat exchanger. Available cabinet widths are
17.5"and 21"

AMVC8**BA

AMVC80604B*BA
AMVC80805C*BA
AMVC81005C*BA

Amana’ Brand 80% communicating capable fumace, firing at 20,000 BTUH per burner, 33 3/8" tall, upflow /
horizontal installation positions, 2 stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially
communicating ECM motor. 120 wolt silicon carbide hot surface ignition. Left or right gas pipe entry. "X" models are
low NOx. Stainless steel tubular heat exchanger. Available cabinet widths are 17.5"and 21".

AMVCS8***BB

AMVC80604B*BB
AMVC80805C*BB
AMVC81005C*BB

Amana® Brand 80% communicating capable furnace, firing at 20,000 BTUH per burner, 33 3/8" tall, upflow /
horizontal installation positions, 2 stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially

communicating ECM motor. 120 wolt silicon carbide hot surface ignition. Left or right gas pipe entry. "X" models are
low NOx. Stainless steel tubular heat exchanger. Available cabinet widths are 17.5"and 21". BB revision went to
2nd generation communicating control board - PCBKF103.

AMVC8***BC

AMVC80604B*BC
AMVC80805C*BC
AMVC81005C*BC

Amana® Brand 80% communicating capable furnace, firing at 20,000 BTUH per burner, 33 3/8" tall, upflow /
horizontal installation positions, 2 stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially

communicating ECM motor. 120 wolt silicon carbide hot surface ignition. Left or right gas pipe entry. "X" models are
low NOx. Stainless steel tubular heat exchanger. Available cabinet widths are 17.5"and 21". BC revision meets
<2% cabinet low leakage.




PRODUCT IDENTIFICATION

MODEL# MFG.# DESCRIPTION
ADVCB80703BXAA | Amana®Brand 80% communicating capable furnace, 33 3/8" tall, dedicated down flow installation, 2 stage gas
ADVCE**AA ADVC80905CXAA |heat, supports 2 stage cooling, induced draft. 4 wire serially communicating ECM motor. 120 volt silicon carbide hot
ADVC81155CXAA [surface ignition. Left or right gas pipe entry. Stainless steel tubular heat exchanger. Low NOx. Available cabinet
widths are 17.5"and 21"
ADVC80703BXAB Amana® Brand 80% communicating capable furnace, 33 3/8" tall, dedicated down flow stallation, 2 stage gas heat,
ADVCS™*AR ADVCB80905CXAB  |[supports 2 stage cooling, induced draft. 4 wire serially communicating ECM motor. 120 voltsilicon carbide hot surface
ADVC81155CXAB ignition. Left or right gas pipe entry. Low NOx. Stainless steel tubular heat exchanger. Available cabinet widths are 17.5"and
21". AB revision had shared data upgrade
ADVC80603B*AA Amana® Brand 80% communicating capable furnace, New model nomencalture, firing at 23,000 BTUH per burner, 33
ADVCS**AA ADVCB80805C*AA 3/8" tall, dedicated down flow installation, 2 stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially
ADVCB81005C*AA communicating ECM motor. 120 voltsilicon carbide hot surface ignition. Left or rightgas pipe entry."X" models are low NOx.
Stainless steel tubular heat exchanger. Available cabinet widths are 17.5"and 21".
ADVCB80603B*BA Amana®Brand 80% communicati ng capable furnace, firing at 20,000 BTUH per burner, 33 3/8" tall, dedicated
ADVCS8**BA ADVC80805C*BA down flow installation, 2 stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially communicating
ADVC81005C*BA ECM motor. 120 volt silicon carbide hot surface ignition. Left or right gas pipe entry. "X" models are low NOx.
Stainless steel tubular heat exchanger. Available cabinet widths are 17.5"and 21"
Amana® Brand 80% communicat ng capable furnace, firing at 20,000 BTUH per bumer, 33 3/8" tall, dedicated down
ADVC80603B*BB . . o . . S
flow installation, 2 stage gas heat, supports 2 stage cooling, induced draft. 4 wire serially communicating ECM motor. 120
ADVC80805C*BB " ) o5 i ) o ;
ADVC8**BB ADVC81005C*BR volt silicon carbide hot surface ignition. Left or right gas pipe entry. "X" models are low NOx. Stainless steel tubular heat
exchanger. Available cabinet widths are 17.5"and 21". BB revision went to 2nd generation commu nicating control board -
PCBKF103




PRODUCT IDENTIFICATION

MODEL #

AFE18-60A

MFG #

N/A

DESCRIPTION

Fossil Fuel Kit. The AFE18-60A control is designed for use where the indoor coil is located
above/downstream of a gas or fossil fuel furnace when used with a heat pump. It will
operate with single and two stage heat pumps and single and two stage furnaces. The
AFE18-60A control wi Il turn the heat pump unit off when the furnace is turned on. An anti-
short cycle feature initiates a 3 minute timed off delaywhen the compressor goes off.

CTKO1AA

CTKO1AA

Communicating Thermostat Kit- Digitally communicating touchscreen thermostat, a
necessarypartofanycommunicating system. Designed for use with compatible Air
Handlers or Furnaces and outdoor split AC or Heat Pump units. This thermostat supports
up to three stages of of heat, two stages of cooling, dual fuel applications,
dehumidification, filter maintenance reminders, outdoor temperarture display and
advanced menus including diagnostics. The CTKO1AAkitincludes a communicating
touchscreen thermostat and sub base, 230V-24V 40va transformer, terminal blocks(2), wi
re jumpers, mounting screws, installation manual and homeowner guide.

CTKO1BA

CTKO1BA

Communicating Thermostat Kit-Digitally communicating touchscreen thermostat, a
necessarypartofanycommunicating system. Designed for use with compatible Air
Handlers or Furnaces and outdoor split AC or Heat Pump units. This thermostat supports
up to three stages of heat, two stages of cooling, dual fuel applications, dehumidification,
filter maintenance reminders, outdoor temperature display and advanced menus
including diagnostics. The CTKO1BA kitincludes a communicating touchscreen
thermostat and sub base, terminal blocks(2), installation manual and homeowner guide.

CTKO2**

CTKO2**

Communicating Thermostat Kit- Digitally communicating thermostat, a necessary part of
any communicating system. Designed for use with compatible Air Handlers or Furnaces
and outdoor split AC or Heat Pump units. The CTK02** thermostat features a full color
high definition display, advanced programming options including humidification control &
heat and cool maximum temperature settings, a USB plug allowing dealers the ability to
insert preprogrammed operating parameters and dealer information by use of an online
data entry system.

CTKO3AA

CTKO3AA

Communicating Thermostat Kit- Digitally communicating touchscreen thermostat from
Honeywell. Designed for use with compatible Air Handlers or Furnaces and outdoor split
AC or Heat Pump units. The CTKO3AA thermostat features full color high definition
display and can be used with RedLINK wireless accessories.

CTKO3AB

CTKO3AB

Communicating Thermostat Kit- Digitally communicating touchscreen thermostat from
Honeywell. Designed for use with compatible Amana ® Brand or Goodman ® Brand Air
Handlers or Furnaces and outdoor split AC or Heat Pump units. The CTKO3AB
thermostat Features full color high definition display and can be used with RedLink
wireless accessories and added capability to control the HUM IN - HUM OUT relay on the
PCBKF103 and PCBKF104 control board.




PRODUCT IDENTIFICATION

MODEL #

DEHUM1

MFG # |

P1227801F

DESCRIPTION

Dehumidistat. Wall mounted, 24 volt humidity control available as a Dehumidistat used to
reduce the airflow in the air conditioning mode to lower the humidity in an occupied home. This
control features a moisture-sensitive nylon element and also provides positive On-Off settings
for manual operation. The controlis a normally closed switch that opens on humidity rise
causing the blower to switch to a lower speedto control the humidity within the structure.

EFRO1

External Filter Rack Kit. For use with upflow gas furnace models. This kit is intended to provide

P1221001
P1221002F

a location, external to the furnace casing, for installation of a permanent filter. The rack is
mounted over the ind oor air blower compartment area of either side panel, and provide filter
retention as well as location for attaching return air ductwork.

HAO02

High Altitude Kit. The kit is designed to convert 80% gas furnace models at higher altitudes.

P1129112F

This kit is required when installing these furnaces above their maximum rated altitude. This kit
contains #43-49, 55-58 gas orfices. The orfices in the kit have been selected as a result of
testing with the American Gas Association. they will provide appropriate derating at the altitude
listedin the High Altitude Charts as shown in the installation instructions of the kit.

MODEL # | MFG # | DESCRIPTION

LPLPO3

LP Gas Low Pressure Kit.For use with furnaces converted to LP gas. This kit includes harness

NA

adaptors to work with White-Rod gers single & two stage gas valves, Honeywell single and two-
stage gas valves, as well as modulating gas valves.

LPM-06

LP Conversion Kit. For use with 2-stage models using a White-Rodgers 36G54 2-stage gas

NA

valve kit or a Honeywell VR9205 2-stage gas valve kit. Includes regulator springs, #55 orifices,
instructions and lable to show the furnace has been converted to L.P.

SBT17
SBT21

Dow nflow Subbas e. For use with 80% dedicated downflow furnace models. These kits are

NA

available for the following furnace widths: 17.5" wide (SBT17), 21" wide (SBT21)




ACCESSORIES

EXTERNAL FILTER RACK KIT
(EFRO1)

SLOTS IN FILTER
CLEAR SCREWS

ON UNIT

BLOWER DECK
SCREWS

UNIT SIDE
PANEL o

x

FRONT
OF UNIT

FILTER RACK ASSEMBLY
(FACE FILTER OPENING
TOWARDS FRONT
OF UNIT)

\

BASE
OF UNIT

RETURN AIR
CUTOUT AREA

LOWER EDGE
SCREW

EFRO1 EXTERNAL FILTER RACK KIT

Used on Models

80% Upflow Model Furnaces

10



ACCESSORIES

Goodman®& Amana® Brand Model Furnace Accessories
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OPERATING INSTRUCTIONS

- FOR YOUR SAFETY READ BEFORE OPERATING -

. [ %

A. This appliance does not have a pilot. It
is equipped with an ignition device which

If you do not follow these instructions exactly,
a fire or explosion may result causing property
damage, personal injury or loss of life.

automatically lights the burners. Do not

try to light the burners by hand.

B. BEFORE OPERATING smell around

the appliance area for gas. Be sure to
smell next to the floor because some gas

is heavier than air and will settle on the

floor.

WHAT TO DO IF YOU SMELL GAS

- Do not try to light any appliance.

- Do not touch any electric switch;
do not use any telephone in your
building.

- Immediately call your supplier
from a neighbor's phone. Follow
the gas suppliers instructions.

1. STOP! Read the safety information
above on this label.

2. Set the thermostat to lowest setting.

3. Turn off all electric power to the
appliance.

4. This appliance is equipped with an
automatic ignition system which
automatically lights the burners. Do not
try to light the burners by hand.

5. Remove control access panel.

6. Move the gas control switch or knob
to "OFF".

GAS CONTROL
SWITCH SHOWN
IN "ON" POSITION

2. Turn off all electric power to the
appliance if service is to be performed.

3. Remove control access panel.

- If you cannot reach your gas supplier,
call the fire department.

C. Use only your hand to move the gas
control switch or knob. Never use
tools. If the gas control switch or knob
will not operate, don't try to repair it,
call a qualified service technician.
Force or attempted repair may result in
a fire or explosion.

D. Do not use this appliance if any part

has been under water. Inmediately call
a qualified service technician to inspect
the appliance and to replace any part of
the control system and any gas control

which has been under water.

B orerATING INSTRUCTIONS [

7. Wait five (5) minutes to clear out any
gas. If you then smell gas, STOP!
Follow "B" in the safety information
above on this label. If you don't smell
gas, go to the next step.

8. Move the gas control switch or knob
to "ON".
9. Replace control access panel.

10. Turn on all electric power to the
appliance.

11. Set the thermostat to the desired
setting.

12. If the appliance will not operate,
follow the instructions "To Turn Off Gas
To Appliance" and call your service
technician or gas supplier.

B 0 TurN oFF cas To APPLIANCE [

1. Set the thermostat to its lowest setting.

4. Move the gas control switch or knob
to "OFF". Do not force.

5. Replace control access panel.

WARNING: Improper
installation, adjustment,
alteration, service or
maintenance can
cause injury or
property damage.
Refer to the user's
information manual
provided with this
furnace. For assistance
or additional information
consult a qualified
installer, service agency
or the gas supplier.

This furnace must be
installed in accordance
with the manufacturers
instructions and local
codes. In the absence
of local codes, follow
the National Fuel Gas

Code, ANSI Z223.1.

For indoor installation.

PGB & PGJ
For outdoor
installation only.

WARNING: If not
installed, operated
and maintained in
accordance with the
manufacturer's
instructions, this
product could expose
you to substances
in fuel combustion
which can cause
death or serious
illness and which
are known to the
State of California to
cause cancer, birth
defects or other
reproductive harm.
This product contains
fiberglass insulation.
Fiberglass insulation
contains a chemical
known by the State of
California to cause
cancer.

FOR YOUR SAFETY Do not store or use gasoline or
other flammable vapors and liquids in the vicinity of this

or any other appliance.

0140F00001P
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OPERATING INSTRUCTIONS

CONSIGNES DE SECURITE - LIRE
AVANT D'ALLUMER L'APPAREIL

AVERTISSEMENT: Le non-respect des instructions qui suivent peut
entrainer un risque d'incendie ou d'explosion causant des dommages,
des blessures ou la mort.

A. Cet appareil comporte pas de veilleuse. Il est muni d'un mécanisme qui allume
automatiquement le briileur. N'allumez paz le brlleur manuellement.

B. Sentir tout autour de I'appariel AVANT D'ALLUMER afin de deceler toute fuite de gaz.
Assurez-vous de sentir tout pres du plancher car certains gaz sont plus lourds que l'air
et se déposeront sur le plancher.

SI VOUS SENTEZ UNE ODEUR DE GAZ:

Ne tentez d'allumer aucun appariel.
Ne touchez pas aux interrupteurs électriques; n'utiliser aucun téléphone
dans I'édifice ou vous vous trouvez.

- Appelez immédiatement votre fournisseur de gaz en utilisant le teléephone
d'un voisin et suivez les instructions du fournisseur.
Appelez les pompiers si vous ne parvenez pas a rejoindre votre fournisseur
de gaz.

C. N'utiliser que votre main pour pousser ou tourner le commande du gaz. N'utilisez
jamais d'outils. Si vous ne parvenez pas a pousser ou a tourner la commande, ne tentez
pas de la réparer; appelez un réparateur qualifi€. Forcer la commande ou essayer de la
reparer peut entrainer un risque d'incendie ou d'explosion.

D. N'utilisez pas cet appareil si I'une de ses parties a été dans I'eau. Si cela se produit,
demandez immédiatement a un réparateur qualifi€ d'inspecter I'appareil et de remplacer
toute piece du systeme de controle et toute commande de gaz ayant été dans I'eau.

0140F00002P

_ INSTRUCTIONS DE SERVICE _

1. UN INSTANT! Lisez d'abord les consignes

de sécurité ci-dessus.

Réglez le thermostat a son point le plus bas.

Coupez l'alimentation électrique de I'appareil.

Cet appareil est muni d'un mécanisme qui

allume automatiquement le bruleur. Ne tentez

pas d'allumer le brileur manuellement.

Retirez le panneau d'acces de la commande.

Mettez la commande de gaz a la position

ARRET ("OFF").

7. Attendez cing (5) minutes afin de permettre a
tout gaz présent d'étre évacué. Si vous sentez
une odeur de gaz a ce moment, ARRETEZ! et
suivez les consignes de sécurité données au
paragraphe B ci-dessus. Si vous ne sentez pas
de gaz, passez a I'étape suivante.

8. Mettez la commande de gaz a la position
MARCHE ("ON").

9. Remettez la panneau d'acces de la commande

en place.

Rétablissez I'alimenation électrique de I'appareil.

Réglez le thermostat a le température désirée.

Si l'appareil ne fonctionne pas, suivez les

instructions intituleés "Arrét du gaz" et appelez un

réparateur qualifie ou votre fournisseur de gaz.

I RRET DU GAZ ]

Réglez le thermostat a son point le plus bas.

Coupez l'alimentation électrique de I'appareil si vous devez effectuer un entretien.
Retirez le panneau d'acces de la commande.

Mettez la commande de gaz a la position ARRET ("OFF").

Remettez le panneau d'acces de la commande en place.

pON

oo

Commande de
gaz en position
"MARCHE"

10.
11.
12.

apwNdE
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OPERATING INSTRUCTIONS

- FOR YOUR SAFETY
READ BEFORE OPERATING

_ EN MARCHELIRE

LIRE AVANT DE METTRE

WARNTING :1fyou do not follow these instructions
exactly,a fire or explosion may result causing property
damage, personal injury or loss of life.

AVERTISSEMENT: Quiconque ne respecte pas a

Ia lettre les instructions dans le presént manuel
risque de déclencher un incendie ou une explosion

A.This appliance does not have a pilot. It is equipped
with an ignition device which automatically lights
the burner. Do ot try o light the bumer by hand.

B.BEFORE OPERATING smellallaround the appliance
area for gas. Be sure to smell next to the floor
because some gas is heavier than air and wil
settle on the floor.

WHATTO DO IF YOU SMELL GAS
o Do not try to light any appliance.
o Do not touch any electric switch;
do not use any phone in your building.
o|mmediately call your gas supplier from a neighbar's
phene. Follow the gas supplier's instructions.
o ff you cannot reach your gas supplier,
call the fire department.

C. Use only your hand to push in or turn the gas control lever.
Never use tools. If the lever will not push in or tum by
hand, dont try fo repair it, call a qualified senvice
technician. Force or atiempted repair may result in a fire
or explosion.

D. Do not use this appliance if any part has been underwater.
Immediately call a qualified service technician to inspect
the appliance and to replace any part of the control
system and any gas control which has been underwater.

entrainant des dommages matériels, des lesions
corporelles ou la perte de vies humaines.

A.Cet apparei ne comporte pas de veilleuse. |/ est
muni d'un dispositif d'allumage qui alume
automatiqusment le brileur. Ne pas tenter
d'allumer le brileur manuellement.

B. AVANT DE LE FAIRE FONCTIONNER,
renler tout autour de lappariel pour decéler
une odeur de gaz. Renifler prés du plancher, car
certains gaz sont plus lourds que I'air et
peuvent s'accumuler au niveau du sol.

QUE FAIRE S'IL' Y A UNE ODEUR DE GAZ
o Ne pas tenter d'allumer d'appareils.
o Ne toucher & aucun interrupteur; ne pas vous servir
des téléphones dans le batiment,
o Appelez immédiatement votre fournisseur de gaz depuis
un voisin. Suivez les instructions du fournisseur de gaz
© Sivous ne pouvez rejoindre le foumisseur de gaz,
appelez le service des incendies.»
C. Ne pousser ou tourner la manetie d'admission du gaz
qua l2 main. Ne jamais emploer d'oufil a cefte fin.
Silamanette reste coincée, ne tenter pas de la
Téparer; appelez un technicien qualifié. Quiconque
tente de forcer la manette ou de la réparer peut
provoguer une explosion ou un incendie.»

D. Ne pas se servir de cet apparell sl a été plongé dans
[eau, méme partiellement. Faire inspecter appareil
par un technicien qualifié et remplacer foutr partie du
systéme de contrdle et toute commande qui ont &t ™
plongées dans [eau.»

[ OPERATING INSTRUCTIONS

1. STOP# Read the safety infrmation above on
this label.

2. Set the thermostat to lowest setting.

3.Tum off all electric power to the appliance.

4. This appliance is equipped with an ignition
device which automatically lights the burner.

Do notfry to light the bumer by hand.

5. Push the gas control lever o "OFF" Posttion.
Do not force.

6. Wait five (5) minutes to clear out any ges. Then
smell for gas, induding near the floor. If you
then smell gas, STOP! Follow "B"
inthe safety. information above
on this label if you don't smell
0as, go to next step.

7. Push gas control lever GAS
INLET
to HON",
8. Replace access panel. *
9. Tum on all electric ARRIVEE
povier to the appliance. DU GAZ

10. Set thermostat to desired setting.
11. If the appliance will not operate,
follow the instructions "To Turn
0ff Gas To Appliance” and call your
service fechnician or gas company.

I /5 £ NARCHE

1. ARRETEZ Lisez les instructions de sécurité dans la

~ section supérieure de celie éliquelte.

2. Réglerle thermostat & la température la plus basse.

3. Couper I'alimentation électrique de I'appareil.

4. Cetappareil menager efant dote d'un systeme
dallumage automatique, ne pas essayer &
allumer le brileur manuellement,

5. Pausse le levier du contrOle du gaza "OFF/ ARRET"
position.

6. Attendre cing (5) minutes pour laisser echapper tout le
gaz. Renifler tout autour de 'appareil, y compris prés du
plancher, pour déceler une odeur de gaz. Si clestle cas,

ROBINET A GAZ  ARRETEZ, Passer a letape B des instructions de securite
MANUEL, EN POS  sur la portion superieure de cetle etiquette.
"ON/MARCHE" Siln'y a pas d'odeur de gaz, passer a l'etape stivante.

1. Pousse le levier du contrdle du gaza "ON/MARCHE"

position.

8. Remetire en place le panneau d'accés.

9. Mettre I'appareil sous tension.
10. Régler le thermostat & la température désirée.
11. Silappareil ne se met pas en marche, suivre les

I 70 TURN OFF GAS TO APPLIANCE

1. Set the thermostat to lowest setting.

2. Turn off all electric power to the appliance

if service is o be performed.
3. Push the gas control leverfo "OFF" Position.

Do not force.

4. Replace control access panel.

MANUAL GAS Instructions intitulées Comment couper I'admission
LEVER SHOWN de gaz de l'appareil et appeler un technicien
IN "ON" POS qualfié ou le fournisseur de gaz.
_ POUR COUPER L'ADMISSION
DE GAZ DE L'APPAREIL

1. Régler le thermostat & la température la plus bassé.

2. Couper lalimentation électrique de "appareil s'i
faut procéder a des operations d'entretien.

3. Pousse le levier du controle du gaza "QFF/ ARRET"
position.
Ne pas forcer.

4. Remettre en place le panneau d'acces.

0140F00596 REV A
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PRODUCT DESIGN

Safety

Please adhere to the following warnings and cautions when
installing, adjusting, altering, servicing, or operating the fur-
nace.

& VARNING

To PREVENT PERSONAL INJURY OR DEATH DUE TO IMPROPER INSTALLATION,
ADJUSTMENT, ALTERATION, SERVICE OR MAINTENANCE, REFER TO THIS
MANUAL. FOR ADDITIONAL ASSISTANCE OR INFORMATION, CONSULT A
QUALIFIED INSTALLER, SERVICE AGENCY OR THE GAS SUPPLIER.

& VARNING

THIS PRODUCT CONTAINS OR PRODUCES A CHEMICAL OR CHEMICALS WHICH
MAY CAUSE SERIOUS ILLNESS OR DEATH AND WHICH ARE KNOWN TO THE
STATE OF CALIFORNIA TO CAUSE CANCER, BIRTH DEFECTS OR OTHER
REPRODUCTIVE HARM.

& VARNNG

TO PREVENT POSSIBLE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH
DUE TO ELECTRICAL SHOCK, THE FURNACE MUST BE LOCATED TO PROTECT

THE ELECTRICAL COMPONENTS FROM WATER.

Charge (ESD) Precautions

NOTE: Discharge body'’s static electricity before touching
unit. An electrostatic discharge can adversely affect electri-
cal components.

Use the following precautions during furnace installation and
servicing to protect the integrated control module from dam-
age. By putting the furnace, the control, and the person at
the same electrostatic potential, these steps will help avoid
exposing the integrated control module to electrostatic dis-
charge. This procedure is applicable to both installed and
uninstalled (ungrounded) furnaces.

1. Disconnect all power to the furnace. Do not touch the
integrated control module or any wire connected to the
control prior to discharging your body’s electrostatic
charge to ground.

2. Firmly touch a clean, unpainted, metal surface of the
furnace near the control. Any tools held in a person’s
hand during grounding will be discharged.

3. Service integrated control module or connecting wiring
following the discharge process in Step 2. Use caution
not to recharge your body with static electricity; (i.e., do
not move or shuffle your feet, do not touch ungrounded
objects, etc.). If you come in contact with an ungrounded
object, repeat Step 2 before touching control or wires.

4. Discharge any static electricity from your body to ground
before removing a new control from its container. Follow
Steps 1 through 3 if installing the control on a furnace.
Return any old or new controls to their containers before
touching any ungrounded object.

Product Application

This product is designed for use as a residential home gas
furnace. Itis not designed or certified for use in mobile home,
trailer, or recreational vehicle applications.

This furnace can be used in the following non-industrial
commercial applications: Schools, Office buildings, Churches,
Retail stores, Nursing homes, Hotels/motels, Common or
office areas. In such applications, the furnace must be installed
with the installation instructions.

Goodman & Amana® 80% furnaces are ETL certified appli-
ances and are appropriate for use with natural or propane
gas. (NOTE: If using propane gas, a propane conversion kit
is required).

IMPORTANT NOTE: The 80% furnace cannot be installed
as adirect vent (i.e.., sealed combustion) furnace. The
burner box is present only to help reduce sound trans-
mission from the burners to the occupied space.

To ensure proper installation, operation and servicing, thor-
oughly read the installation and service manuals for specif-
ics pertaining to the installation, servicing and application of
this product.

& VARNING

PoOSsSIBLE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH DUE TO FIRE,
EXPLOSION, SMOKE, SOOT, CONDENSTAION, ELECTRICAL SHOCK OR CARBON
MONOXIDE MAY RESULT FROM IMPROPER INSTALLATION, REPAIR, OPERATION,
OR MAINTENANCE OF THIS PRODUCT.

& VARNING

TO PREVENT PROPERTY DAMAGE, PERSONAL INJURY OR DEATH DUE TO FIRE,
DO NOT INSTALL THIS FURNACE IN A MOBILE HOME, TRAILER, OR RECREATIONAL
VEHICLE.

To ensure proper furnace operation, install, operate, main-
tain and service the furnace in accordance with the installa-
tion, operation and service instructions, all local building
codes and ordinances. In their absence, follow the latest
edition of the National Fuel Gas Code (NFPA 54/ANSI
7223.1), and/or CAN/CGA B149 Installation Codes, local
plumbing or waste water codes, and other applicable codes.

A copy of the National Fuel Gas Code (NFPA 54/ANSI
Z223.1) can be obtained from any of the following:

American National Standards Institute
1430 Broadway
New York, NY 10018

National Fire Protection Association

1 Batterymarch Park
Quincy, MA 02269

15



PRODUCT DESIGN

CSA International
8501 East Pleasant Valley
Cleveland, OH 44131

A copy of the CAN/CGA B149 Installation Codes can be
obtained from:

CSA International

178 Rexdale Boulevard

Etobicoke, Ontario, Canada M9W, 1R3
The rated heating capacity of the furnace should be greater
than or equal to the total heat loss of the area to be heated.
The total heat loss should be calculated by an approved
method or in accordance with “ASHRAE Guide” or “Manual
J-Load Calculations” published by the Air Conditioning Con-
tractors of America.

Location Requirements and Considerations

& ARNING

TO PREVENT POSSIBLE EQUIPMENT DAMAGE, PROPERTY DAMAGE, PERSONAL
INJURY OR DEATH, THE FOLLOWING BULLET POINTS MUST BE OBSERVED
WHEN INSTALLING THE UNIT.

Follow the instructions listed below when selecting a fur-
nace location. Refer also to the guidelines provided in the
Combustion and Ventilation Air Requirements section in this
manual or the installation instructions for details.

»  Centrally locate the furnace with respect to the pro-
posed or existing air distribution system.

*  Ensure the temperature of the return air entering the
furnace is between 55°F and 100°F when the furnace
is heating.

» Ifthe furnace is installed in an application where the
typical operating sound level of a furnace is deemed
objectionable, an optional sound reduction kit is avail-
able. Consult your local distributor for more details.

*  Provide provisions for venting combustion products
outdoors through a proper venting system. Special
consideration should be given to vent/flue pipe routing
and combustion air intake pipe when applicable.

80% Furnaces: All installations must be vented in
accordance with National Fuel Gas Code, NFPA 54/
ANSI 7223.1 - lateset edition. In Canada the furnaces
must be vented in accordance with the National Stan-
dard of Canada, CAN/CGA B149.

»  Ensure upflow or horizontal furnaces are not installed
directly on carpeting, or any other combustible mate-
rial. The only combustible material allowed is wood.

* A special accessory subbase must be used for up-
right counterflow unit installations over any combus-
tible material (including wood). Refer to subbase in-
structions for installation details. (NOTE: A subbase
will not be required if an air conditioning coil is located
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beneath the furnace between the supply air opening
and the combustible floor.

»  Exposure to contaminated combustion air will result
in safety and performance-related problems. Do not
install the furnace where the combustion air is ex-
posed to the following substances:

chlorinated waxes or cleaners
chlorine-based swimming pool chemicals
water softening chemicals

deicing salts or chemicals

carbon tetrachloride

halogen type refrigerants

cleaning solutions (such as perchloroethylene)
printing inks

paint removers

varnishes

hydrochloric acid

cements and glues

antistatic fabric softeners for clothes dryers
and masonry acid washing materials

*  Toensure that the enclosed non-direct vent furnace
has an adequate supply of combustion air, vent from
a nearby uncontaminated room or from outdoors. Re-
fer to the Combustion and Ventilation Air Require-
ments section in this manual or the installation in-
structions for details.

» If the furnace is used in connection with a cooling
unit, install the furnace upstream or in parallel with
the cooling unit coil. Premature heat exchanger fail-
ure will result if the cooling unit coil is placed ahead of
the furnace.

» Ifthefurnaceisinstalled in a residential garage, posi-
tion the furnace so that the burners and ignition source
are located not less than 18 inches (457 mm) above
the floor. Protect the furnace from physical damage
by vehicles.

e Ifthe furnace is installed horizontally, the furnace ac-
cess doors must be vertical so that the burners fire
horizontally into the heat exchanger. Do not install
the unit with the access doors on the “up/top” or “down/
bottom” side of the furnace.

Clearances and Accessibility

Installations must adhere to the clearances to combustible
materials to which this furnace has been design certified.
The minimum clearance information for this furnace is pro-
vided on the unit’s clearance label. These clearances must
be permanently maintained. Refer to Specification Sheet for
minimum clearances to combustible materials. Clearances
must also accommodate an installation’s gas, electrical,
and drain trap and drain line connections. NOTE: In addition
to the required clearances to combustible materials, a mini-
mum of 24 inches service clearance must be available in
front of the unit.
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A furnace installed in a confined space (i.e., a closet or
utility room) must have two ventilation openings with a total
minimum free area of 0.25 square inches per 1,000 BTU/hr
of furnace input rating. One of the ventilation openings must
be within 12 inches of the top; the other opening must be
within 12 inches of the bottom of the confined space. In a
typical construction, the clearance between the door and
door frame is usually adequate to satisfy this ventilation re-
quirement.

Furnace Suspension

If suspending the furnace from rafters or joist, use 3/8"
threaded rod and 2"x2"x1/8" angle iron as shown in the fol-
lowing figure. If the furnace is installed in a crawl space it
must also be suspended from the floor joist or supported by
a concrete pad. Never install the furnace on the ground or
allow it to be exposed to water. The length of rod will depend
on the application and the clearances necessary.

PROVIDE 8" MINIMUM CLEARANCE BETWEEN
CENTER ROD AND FURNACE CABINET
TO ALLOW FOR CIRCULATOR BLOWER REMOVAL.

ASSURE FURNACE IS LEVEL FROM
END TO END.

ON 90% FURNACES MAKE SURE
THE UNIT HAS A SLIGHT
FORWARD TILT WITH THE FRONT
OF THE FURNACE 0"-3/4"
BELOW THE BACK OF THE FURNACE.

ALTERNATE
GAS PIPING

3/8" DIAMETER
THREADED ROD
(6 PLACES)

CONDENSATE
GAS PIPING g DRAIN

2"'x2"x1/8" ANGLE IRON

(3 PLACES) TILT OUTWARD TO ALLOW FOR

DOOR AND CIRCULATOR BLOWER
REMOVAL.

POSITION AS CLOSE AS POSSIBLE
TO BLOWER DECK TO ALLOW FOR
CIRCULATOR BLOWER REMOVAL.

90% Suspended Furnace Shown
(80% Furnace Similar)

ExisTING FURNACE REMOVAL

NOTE: When an existing furnace is removed from a venting
system serving other appliances, the venting system may
be too large to properly vent the remaining attached appli-
ances.

The following vent testing procedure is reproduced from the
American National Standar d/National Standard of Canadafor
Gas-Fired Central Furnaces ANSI 721.47, latest edition,
CSA-2.3b, latest edition Section 1.23.1.

Thefollowing steps shall be followed with each appliance connected to
the venting system placed in operation, while any other appliances
connected to the venting system are not in operation:

a Seal any unused openingsin the venting system;

b. Inspect the venting system for proper size and horizontal pitch,
asrequired by the National Fuel Gas Code, ANSI Z223.1 or the
CSA B149 Installation Codes and these instructions. Determine
that thereisnoblockageor restriction, leakage, corrosionand other
deficiencieswhich could cause an unsafe condition;

c. Insofaraspractical, closeall buildingdoorsandwindowsandall
doors between the space in which the appliance(s) connected to
the venting system are located and other spaces of the building.

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

d. Follow the lighting instructions. Place the appliance being in-
spected in operation. Adjust thermostat so appliance shall oper-
ate continuously;

e. Test for draft hood equipped spillage at the draft hood relief
opening after 5 minutes of main burner operation. Usetheflame
of amatch or candle;

f. Afterit hasbeen determined that each appliance connectedtothe
venting system properly vents when tested as outlined above,
return doors, windows, exhaust fans, fireplace dampers and any
other gas burning appliance to their previous conditions of use;

g Ifimproper ventingisobserved during any of the abovetests, the
common venting system must be corrected.

Corrections must be in accordance with the latest edition of
the National Fuel Gas Code NFPA 54/ANSI 7223.1 and/or
CSA B149 Installation Codes.

If resizing is required on any portion of the venting system,
use the appropriate table in Appendix G in the latest edition
of the National Fuel Gas Code ANSI 2223.1 and/or CSA B149
Installation Codes.

Thermostat Requirements

NOTE: A single-stage thermostat with only one heating stage
may be used to control ComfortNet™ compatible furnaces.
The application of a single-stage thermostat does not offer
“true” thermostat-driven two-stage operation, but provides a
timed transition from low to high fire. The furnace will run on
low stage for a fixed period of time before stepping up to
high stage to satisfy the thermostat’s call for heat. The
delay period prior to stepping up can be set at either a fixed
5 minute time delay or a load based variable time between 1
and 12 minutes (AUTO mode). If the AUTOmode is selected,
the control averages the cycle times of the previous three
cycles and uses the average to determine the time to transi-
tion from low stage to high stage.

To use a single-stage thermostat, turn off power to the fur-
nace, move the thermostat selection DIP switch to the OFF
position. Set the desired transition time by setting the tran-
sition delay DIP switch to the desired ON/OFF position. Turn
power back on. Refer to the following figure.

OFF ON

Move to the ON position
to select two-stage

thermostat or OFF to
select single stage
thermostat

Thermostat

Heat OFF Delay
DIP Switches

Stage Delay

Move to the ON position
to select Auto transition
delay or OFF for 5 minute
transition delay

Dehumidistat Requirements

A dehumidistat can be used in conjunction with the two-
stage variable speed furnace to lower the humidity in the
conditioned space. The dehumidistat will improve dehumidi-
fication of the conditioned air by prompting the furnace to
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reduce the speed of the circulator blower during operation in
the cooling mode. To be compatible with these furnaces, a
dehumidistat must operate on 24 VAC and utilize a switch
which opens on humidity rise. Refer to Electrical Connec-
tions - 24 Volt Dehumidistat Wiring section in this manual
or the installation instructions for correct installation proce-
dure.

Thermostat and Dehumidistat Location

In an area having good air circulation, locate the thermostat
and dehumidistat (if applicable) about five feet high on a vi-
bration-free inside wall. Do not install the thermostat or de-
humidistat where it may be influenced by any of the follow-

ing:
»  Drafts, or dead spots behind doors, in corners, or un-
der cabinets.
e Hotorcold air from registers.
* Radiant heat from the sun.
»  Lightfixtures or other appliances.
* Radiant heat from afireplace.
»  Concealed hot or cold water pipes, or chimneys.

. Unconditioned areas behind the thermostat and de-
humidistat, such as an outside wall.

.

A8

_—

DRAFTS OR DEAD SPOTS)
-BEHIND DOORS
-IN CORNERS
-UNDER CABINETS

NN

Thermostat Influences

Consult the instructions packaged with the thermostat and
dehumidistat for mounting instructions and further precau-
tions.

COMBUSTION AND VENTILATION AIR
REQUIREMENTS

& VARNING

POSSIBLE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH MAY OCCUR
IF THE FURNACE IS NOT PROVIDED WITH ENOUGH FRESH AIR FOR PROPER
COMBUSTION AND VENTILATION OF FLUE GASES. MOST HOMES REQUIRE
OUTSIDE AIR BE SUPPLIED TO THE FURNACE AREA.

Improved construction and additional insulation in buildings
have reduced heat loss by reducing air infiltration and es-
cape around doors and windows. These changes have helped
in reducing heating/cooling costs but have created a prob-
lem supplying combustion and ventilation air for gas fired
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and other fuel burning appliances. Appliances that pull air
out of the house (clothes dryers, exhaust fans, fireplaces,
etc.) increase the problem by starving appliances for air.

If this furnace is to be installed in the same space with other
gas appliances, such as a water heater, ensure there is an
adequate supply of combustion and ventilation air for the
other appliances. Refer to the latest edition of the National
Fuel Gas Code NFPA 54/ANSI 2223.1 (Section 9.3), or CAN/
CGA B149 Installation Codes (Sections 7.2, 7.3, or 7.4), or
applicable provisions of the local building codes for deter-
mining the combustion air requirements for the appliances.

Most homes will require outside air be supplied to the fur-
nace area by means of ventilation grilles or ducts connect-
ing directly to the outdoors or spaces open to the outdoors
such as attics or crawl spaces.

Thefollowing information on air for combustion and ventilation
isreproduced fromthe National Fuel GasCodeNFPA 54/ANS]
Z2223.1 Section 9.3.

9.3* Air for Combustion and Ventilation.
9.3.1 General.

9.3.1.1 Air for combustion, ventilation, and dilution of flue gases for
appliancesinstalled in buildings shall be obtained by application of one
of the methods covered in 9.3.2 through 9.3.6. Where the requirements
of 9.3.2 are not met, outdoor air shall be introduced in accordance with
methods covered in 9.3.3 through 9.3.6.

Exception No. 1: Thisprovision shall not apply to direct vent appliances.

9.3.1.2 Appliances of other than natural draft design and other than
Category 1 vented appliances shall be provided with combustion, ven-
tilation, and dilution air in accordance with the appliance manufacturer’s
instructions.

9.3.1.3 Appliances shall be located so as not to interfere with proper
circulation of combustion, ventilation, and dilution air.

9.3.1.4 Where used, adraft hood or abarometric draft regulator shall be
installed in the same room or enclosure as the appliance served so asto
prevent any differencein pressure between the hood or regulator and the
combustion air supply.

9.3.1.5Makeup air requirementsfor the operation of exhaust fans, kitchen
ventilation systems, clothesdryers, and fireplaces shall be consideredin
determining the adequacy of a space to provide combustion air require-
ments.

9.3.2Indoor Combustion Air. Therequired volume of indoor air shall
be determined in accordance with the method in 9.3.2.1 or 9.3.2.2 ex-
cept that where the air infiltration rate is known to be less than 0.40
ACH, the method in 9.3.2.2 shall be used. The tota required volume
shall be the sum of the required volume calculated for all appliances
located within the space. Rooms communicating directly with the space
in which the appliances are installed through openings not furnished
with doors, and through combustion air openings sized and located in
accordance with 9.3.2.3, are considered a part of the required volume.

9.3.2.1* Sandard M ethod. The minimum required volume shall be 50
ft 2 per 1,000/Btu/hour (4.8m3/kW).
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9.3.2.2* Known Air Infiltration Rate Method. Wherethe air infiltra-
tion rate of astructureisknown, the minimum required volume shall be
determined asfollows:

(1) For appliancesother than fan-assisted, cal culate using thefollowing
equation:
Required Volume >

other -

21 ft® I irer )
ACH '\ 1000 Btu/hr
(2) For fan-assisted appliances, calculate using the following equation:

3
Required Volume =~ > 151t D en
ACH 1000 Btu/hr

where:

I e = @l appliances other than fan-assisted input in Btu per
hour

I = fan-assisted appliances input in Btu per hour

ACH = airchangeper hour (percent of volume of space exchanged

per hour, expressed as adecimal)

(3) For purposes of this calculation, an infiltration rate greater than
0.60 ACH shall not be used in the equations in 9.3.2.2(1) and
9.3.2.2(2).

9.3.2.31ndoor Opening Sizeand L ocation. Openings used to connect
indoor spaces shall be sized and located in accordance with the follow-

ing:

(1)* Combining spaces on the same story. Each opening shall have a
minimum free areaof 1in.2/1000Btu/hr (2200 mm?#kW) of thetotal
input rating of all appliancesin the space but not less than 100 in.?
(0.60m?). One opening shall commence within 12 in. (300 mm) of
thetop, and one opening shall commencewithin 12 in. (300 mm) of
the bottom, of the enclosure [see Figure A.9.3.2.3(1)]. The mini-
mum dimension of air openings shall be not lessthan 3in. (80 mm).

[] «— Chimney or Gas Vent
NOTE: Each opening must have
a free area of not less than one
square inch per 1000 BTU of

the total input rating of all equip-
ment in the enclosure, but not
less than 100 square inches.

=1

T
[«—— Opening
Furnace

%

il II—\I II II II II II I }

[«<—— Opening

|

FigureA.9.2.3.3.(1) All Combustion Air from Adjacent
Indoor Spaces through Indoor Combustion Air Openings.

(2) Combining spaces in different stories. The volumes of spaces in
different stories shall be considered as communicating spaceswhere
such spaces are connected by one or more openings in doors or
floors having atotal minimum free areaof 2in.2/1000 Btu/hr (4400
mm?/kW) of total input rating of all appliances.

9.3.3 Outdoor Combustion Air. Outdoor combustion air shall be pro-
vided through opening(s) to the outdoors in accordance with the meth-
0dsin 9.3.3.1 or 9.3.3.2. The minimum dimension of air openings shall
not be less than 3 in. (80 mm).

9.3.3.1 Two Permanent Openings Method. Two permanent open-
ings, one commencing within 12 in. (300 mm) of the top and one com-
mencing within 12 in. (300 mm) of the bottom, of the enclosure shall be
provided. The openings shall communicate directly, or by ducts, with
the outdoors or spaces that freely communicate with the outdoors, as
follows:

(1)* Wheredirectly communicating with the outdoors or where commu-
nicating to the outdoors through vertical ducts, each opening shall
have a minimum free area of 1 in.%/4000 Btu/hr (550 min%kW) of
total input rating of al appliances in the enclosure. [ See Figure
A.9.3.3.1(1)(a) and Figure A.9.3.3.1(1)(b).]

[ ]<— Chimney or Gas Vent

Ventilation louvers
(each end of attic)

NOTE: The inlet and outlet air
openings must each have a free
area of not less than one square
inch per 4000 BTU of the

total input rating of all equipment
in the enclosure.

[T~ Outlet Air

/Inlet Air

Alternate
airinlet —7j

L__Ventilation louvers for |
unheated crawl space

Figure A.9.3.3.1(1)(a) All Combustion Air From Outdoors -
Inlet Air from Ventilated Crawl Space and Outlet Air
to Ventilated Attic.

[ Chimney or Gas Vent

Ventilation louvers
(each end of attic)

NOTE: The inlet and outlet air
openings must each have a free
area of not less than one square
inch per 4000 BTU of the

total input rating of all equipment
in the enclosure.

~ ~—_

[T~Outlet Air

Water
Heater
Inlet air duct
[ends 1 ft (300 mm)
above floor]

FigureA.9.3.3.1(1)(b) All Combustion Air
From Outdoor s through Ventilated Attic.

(2)* Where communicating with the outdoors through horizontal ducts,
each opening shall have a minimum free area of 1in.2/2000 Btu/hr
(1100 min/kW) of total input rating of all appliancesin the enclo-
sure. [SeeFigure A.9.3.3.1(2).]
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rd

NOTE: The air duct openings
must have a free area of not
less than one square inch per
2000 BTU of the total input

1LY rating of all equipment in the
= enclosure*.

Outlet air duct

Water
Heater

Inlet air duct

——1

Figure A.9.3.3.1(2) All Combustion Air From Outdoors
through Horizontal Ducts.

9.3.3.2* One Permanent Opening Method. One permanent open-
ings, commencing within 12 in. (300 mm) of the top of the enclosure,
shall be provided. The appliance shall have clearances of at least 1 in.
(25 mm) from the sides and back and 6 in. (150 mm) from the front of
the appliance. The opening shall directly communicate with the out-
doors or shall communicate through avertical or horizontal duct to the
outdoors or spaces that freely communicate with the outdoors (see
Figure A.9.3.3.2) and shall have aminimum free area of the following:
(1) 1in.2/3000 Btu/hr (700 mm? per kW) of thetotal input rating of all
appliances located in the enclosure, and
(2) Not less than the sum of the areas of all vent connectors in the
space.

NOTE: The single opening must have
afreearea of not less than one

square inch per 3000 BTU of

the total input rating of all equip-

ment in the enclosure, but not less than N
the sum of the areas of all vent

connectors in the confined space.

<— Chimney or Gas Vent

| 1 «— Opening

Alternate
Opening
Location

Figure A.9.3.3.2 All Combustion Air
From Outdoors through Single Combustion Air Opening.

9.3.4 Combination Indoor and Outdoor Combustion Air. The use of
acombination of indoor and outdoor combustion air shall bein accor-
dance with (1) through (3) (see example calculation in Annex J]:

(1) Indoor Openings. Where used, openings connecting the interior
spaces shall comply with 9.3.2.3.
(2) Outdoor Opening(s) Location. Outdoor opening(s) shall belocated
in accordance with 9.3.3.
(3) Outdoor Opening(s) Sze. The outdoor opening(s) size shall be
calculated in accordance with thefollowing:
(@ Theratio of theinterior spaces shall be the available volume
of all communicating spaces divided by the required volume.
(b) Theoutdoor sizereduction factor shall be 1 minustheratio of
interior spaces.

20

(¢) Theminimum size of outdoor opening(s) shall bethefull size
of outdoor opening(s) calculated in accordance with 9.3.3,
multiplied by the reduction factor. The minimum dimension
of air openings shall not belessthan 3in. (80 mm).

9.3.5 Engineered Installations. Engineered combustion air installa-
tions shall provide an adequate supply of combustion, ventilation, and
dilution air and shall be approved by the authority having jurisdiction.

9.3.6 M echanical Combustion Air Supply. Whereall combustion air
isprovided by amechanical air supply system, the combustion air shall
be supplied form outdoors at the minimum rate of 0.35 ft¥/min per 1000
Btu/hr (0.034 m¥min per kW) for al appliances located within the
space.

9.3.6.1 Whereexhaust fansareinstalled, additional air shall be provided
to replace the exhausted air.

9.3.6.2 Each of the appliances served shall be interlocked to the me-
chanical air supply system to prevent main burner operation where the
mechanical air supply system is not in operation.

9.3.6.3 Where combustion air is provided by the building’s mechanical
ventilation system, the system shall provide the specified combustion
air ratein addition to the required ventilation air.

9.3.7 Louvers, Grilles, and Screens.

9.3.7.1 Louvers and Grilles. The required size of openings for com-
bustion, ventilation, and dilution air shall be based on the net free area of
each opening. Wherethe free areathrough adesign of louver or grilleor
screenisknown, it shall be used in cal culating the size opening required
to providethefree area specified. Wherethelouver and grille design and
freeareaare not known, it shall be assumed that wood louverswill have
25 percent free area, and metal louvers and grilleswill have 75 percent
free area. Nonmotorized louvers and grilles shall be fixed in the open
position.

9.3.7.2 Minimum Scree M esh Size. Screens shall not be smaller than
1/4in. mesh.

9.3.7.3 Motorized Louvers. Motorized louvers shall be interlocked
with the appliance so they are proven in the full open position prior to
main burner ignition and during main burner operation. Means shall be
provided to prevent the main burner formigniting should the louver fail
to open during burner startup and to shut down the main burner if the
louvers close during burner operation.

9.3.8 Combustion Air Ducts. Combustion air ducts shall comply with
9.3.8.1 through 9.3.8.8.

9.3.8.1 Ducts shall be constructed of galvanized steel or amaterial hav-
ing equivalent corrosion resistance, strength, and rigidity.

Exception: Within dwellings units, unobstructed stud and joist spaces
shall not be prohibited from conveying combustion air, provided that not
more than one fireblock is removed.

9.3.8.2 Ducts shall terminate in an unobstructed space, allowing free
movement of combustion air to the appliances.

9.3.8.3 Ducts shall serve asingle space.
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9.3.8.4 Ducts shall not serve both upper and lower combustion air
openings where both such openings are used. The separation between
ducts servicing upper and lower combustion air openings shall be main-
tained to the source of combustion air.

9.3.8.5 Ducts shall not be screened where terminating in an attic space.

9.3.8.6 Horizontal upper combustion air ducts shall not slope down-
ward toward the source of combustion air.

9.3.8.7 Theremaining space surrounding achimney liner, gasvent, spe-
cia gas vent, or plastic piping installed within a masonry, metal, or
factory built chimney shall not be used to supply combustion air.

Exception: Direct vent appliances designed for installation in a solid
fuel-burning fireplace where installed in accordance with the
manufacture’sinstallation instructions.

9.3.8.8 Combustion air intake openings located on the exterior of the
building shall havethelowest side of the combustion air intake openings
located at least 12 in. (300 mm) vertically from the adjoining gradelevel.

Category | Venting (Vertical Venting)
(80% Furnaces Only)

& ARNING

To PREVENT POSSIBLE PERSONAL INJURY OR DEATH DUE TO
ASPHYXIATION, NON-CONDENSING GAS FIRED WARM AIR FURNACES MUST
BE CATEGORY | VENTED. DO NOT VENT ANY OF THESE FURNACES USING
CATEGORY |l VENTING.

Category | Venting is venting at a non-positive pressure. A
furnace vented as Category | is considered a fan-assisted
appliance and does not have to be "gas tight." NOTE: Single-
Stage and Two-Stage gas furnaces with induced draft blow-
ers draw products of combustion through a heat exchanger
allowing in some instances common venting with natural
draft appliances (i.e. water heaters).

All installations must be vented in accordance with National
Fuel Gas Code NFPA 54/ANSI 7223.1 - latest edition. In
Canada, the furnaces must be vented in accordance with
the National Standard of Canada, CAN/CGA B149.1 and
CAN/CGA B149.2 - |latest editions and amendments.
NOTE: The vertical height of the Category | venting system
must be at least as great as the horizontal length of the
venting system.

& WARNING

To PREVENT POSSIBLE DEATH OR PERSONAL INJURY DUE TO
ASPHYXIATION, COMMON VENTING WITH OTHER MANUFACTURER'S
INDUCED DRAFT APPLIANCES IS NOT ALLOWED.

The minimum vent diameter for the Category | venting sys-
tem is as shown in the following chart:

MODEL MINIMUM VENT
UPFLOW COUNTERFLOW
060 4 Inch 4 Inch
080 4 Inch 4 Inch
100 51Inch 51Inch

Under some conditions, larger vents than those shown above
may be required or allowed.

When an existing furnace is removed from a venting system
serving other appliances, the venting system may be too
large to properly vent the remaining attached appliances.
For complete details refer to Existing Furnace Removal sec-
tion of this manual.

When resizing any portion of the common venting system,
use the appropriate table in Appendix G in the latest edition
of the National Fuel Gas Code NFPA 54/ANSI 2223.1.

Upflow or Horizontal units are shipped with the induced
draft blower discharging from the top of the furnace ("Top" is
as viewed for an upflow installation). The induced draft blower
can be rotated 90 degrees for Category | venting. Refer to
the following figure. For horizontal installations, a four inch
single wall pipe can be used to extend the induced draft
blower outlet 1/2” beyond the furnace cabinet. Vent the fur-
nace in accordance with the National Fuel Gas Code NFPA
54/ANSI Z223.1 - latest edition. In Canada, vent the furnace
in accordance with the National Standard of Canada, CAN/
CGA B149.1 and CAN/CGA B149.2 - latest editions and
amendments.

NOTE: This furnace is not design certified to be horizontally
vented.

& VARNING

TO PREVENT DEATH OR SERIOUS ILLNESS TO BUILDING OCCUPANTS DUE
TO FLUE PRODUCTS LEAKING INTO THE BUILDING, PROPER INSTALLATION OF
GASKETS AND SCREWS IS ESSENTIAL FOR PROVIDING A GAS TIGHT SEAL
BETWEEN THE PARTITION PANEL AND THE INDUCED DRAFT BLOWER.

Make sure all wires are at least one inch from flue pipe.
Relocate junction box to right side of cabinet if necessary.
Refer to Electrical Connections section of this manual for
instructions.
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Masonry Chimneys

4 WARNING

POSSIBILITY OF PROPERTY DAMAGE, PERSONAL INJURY OR DEATH

- DAMAGING CONDENSATION CAN OCCUR INSIDE MASONRY CHIMNEYS WHEN
A SINGLE FAN ASSISTED CATEGORY 1 APPLIANCE (80%AFUE FURNACE) IS
VENTED WITHOUT ADEQUATE DILUTION AIR. DO NOT CONNECT AN 80%
FURNACE TO A MASONRY CHIMNEY UNLESS THE FURNACE IS COMMON
VENTED WITH THE DRAFT HOOD EQUIPPED APPLIANCE, OR THE CHIMNEY 1S
LINED WITH A METAL LINER OR B METAL VENT. ALL INSTALLATIONS USING
MASONRY CHIMNEYS MUST BE SIZED IN ACCORDANCE WITH THE
APPROPRIATE VENTING TABLES.

IF AN 80% FURNACE IS COMMON VENTED WITH THE DRAFT HOOD EQUIPPED
APPLIANCE, THE POTENTIAL FOR CONDENSATION DAMAGE MAY STILL EXIST
WITH EXTREMELY COLD CONDITIONS, LONG VENT CONNECTORS, EXTERIOR
CHIMNEYS, OR ANY COMBINATION OF THESE CONDITIONS. THE RISK OF
CONDENSATION DAMAGE IS BEST AVOIDED BY USING THE MASONRY CHIMNEY
AS A PATHWAY FOR PROPERLY SIZED METAL LINER OR B METAL VENT.

Crown Wash

Roof Line

‘\
Clay Tile Size: 8" x 8" x12"
(Each x 24" Length)

Clay Tile Size Generally
12" x 12" (24" Length) ~

Attic Floor

> 1/2" to 1" Air Space

Second Floor

hroa
amper
First Floor
—] 1
Water Heater
bt
Breech <} F.A.F. Vent Vent Connector
J Connector
Fan Assisted Natural Draft
Clean Out ——Aﬂ/ Forced Air Water Heater

Furnace

T Basement Floor

Typical Multiple Flue Clay Tile Chimney

Checklist Summary
This checklist serves as a summary of the items to be
checked before venting an 80% furnace into a masonry chim-
ney. In addition, we recommend that a qualified serviceman
use this checklist to perform a yearly inspection of the fur-
nace venting system.

This checklist is only a summary. For detailed information
on each of the procedures mentioned, see the paragraph
referenced with each item.

This inspection is based upon a draft topical report, "Ma-
sonry Chimney Inspection and Relining", issued by the Gas
Research Institute. While not yet finalized, we believe this
report represents the best information on this subject which
is currently available.
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Proper Chimney
Termination?
(Check 1)

Line, terminate with
listed vent cap
(Fix 1)

Yes

Chimney channel

free of solid and Change venting

liquid fuel arrangements
appliances? (Fix 2)
(Check 2)
Yes

) Rebuild crown
Crown in good (Fix 3)
condition No and/or Reline
(Check 3) (Fix 4)
Yes
Cleanout free of Reli
debris? No F(? |n4e
(Check 4) (Fix4)
Yes
Liner in good i
condition? No 5:?::1?
(Check 5)
Yes
Dilution air Reline
available? No (Fix 4)
(Check 6)
Yes
Complete the
installation.
(Check 7)

Check 1 - Proper chimney termination.

A masonry chimney used as a vent for gas fired equipment
must extend at least three feet above the highest point where
it passes through the roof. It must extend at least two feet
higher than any portion of a building within a horizontal dis-
tance of 10 feet. In addition, the chimney must terminate at
least 3 feet above any forced air inlet located within 10 feet.
The chimney must extend at least five feet above the high-
est connected equipment draft hood outlet or flue collar.

If the chimney does not meet these termination requirements,
but all other requirements in the checklist can be met, it
may be possible for a mason to extend the chimney. If this
will not be practical, see Fix 1.
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Check 2 - Any solid or liquid fuel appliances vented
into this chimney channel.

Solid fuel appliances include fireplaces, wood stoves, coal
furnaces, and incinerators.

Liquid fuel appliances include oil furnaces, oil-fired boilers
and oil-fired water heaters.

Appliances which burn propane (sometimes referred to as
LP (liquefied petroleum)) gas are considered gas-fired ap-
pliances.

Check 3 - Chimney Crown Condition.

Damage from condensate usually shows up first in the crown.
If any of the following trouble signs are present, the condi-
tion of the crown is not satisfactory:

a) Crown leaning

b) Bricks missing
¢) Mortar missing
d) Tile liner cracked
e) Notile liner

f) Salt staining at mortar joints. (White stains, and mor-
tar becomes sandy and/or erodes.)

For problems a, b, or c, see Fix 3. If problems d, e, or f are
present, see Fix 4. IMPORTANT: It may be necessary to
follow both Fix 3 and Fix 4.

Check 4 - Debris in Cleanout

A cleanout (dropleg) must be present such that the upper
edge of the cleanout cover is at least 12 inches below the
lower edge of the lowest chimney inlet opening.

A chimney without a cleanout could become partially blocked
by debris. If no cleanout is present, the chimney must be
relined (Fix 4).

Remove the cleanout cover, and examine the cleanout for
debiris. If significant amounts of any of the following are found:

e Fueloil residue

e Bricks

e Mortar or sand

*  Pieces of the tile liner

*  Rusted pieces of the metallic liner
reline the chimney (Fix 4).

Check 5 - Liner Condition.

If a metal liner is present, it must be checked. It cannot be
assumed that all existing metal liners are correctly installed
and in good condition.

Remove the lowest existing vent connector, and examine
the inside of the elbow or tee at the base of the liner. A small
amount of soot may be considered acceptable, provided the
installer vacuums it away. If rusted pieces of the liner have
collected here, the metal liner must be removed and replaced
(Fix 4).

Next, gently tap the inside of the liner with a Phillips screw-
driver. If the screwdriver perforates the liner, or if the tapping
does not sound like metal hitting metal, the liner must be
removed and replaced (Fix 4).

Remember that all appliances must be vented inside the
liner. Venting one appliance inside the liner and another ap-
pliance outside the liner is not acceptable.

Next, use a flashlight and small mirror to sight up the liner.
B vent must be supported so as to not come into direct
contact with the chimney walls or tile liner. If it is not, it can
probably be rehung so as to be acceptable. A thimble or fire
stop may be helpful here.
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Flexible liners should be hung straight or nearly straight. If it
is spiraled in the chimney and in good condition, it should
be rehung. To do this, break the top seal; pull up and cut off
the excess liner length, and refit the top seal. Use caution
when doing this, as the cut edges of flexible liners may be
sharp.
The surfaces of the liner must be physically sound. If gaps
or holes are present, the metal liner must be removed and
replaced (Fix 4).
Finally, confirm that the metal liner is the correct size for the
appliances to be installed. Use the GAMA tables and rules.
If a metal liner is not present, a clay tile liner must be present,
or the chimney must be lined (Fix 4).
Use a flashlight and small mirror at the cleanout or vent
connector to inspect the clay tile liner. If any of the following
problems are present:

»  Tile sections misaligned

»  Tile sections missing

*  Gaps between tile sections

»  Signs of condensate drainage at the cleanout or vent
connectors

*  Mortar protruding from between tile sections

»  Use of sewer pipe or drainage pipe rather than an ap-
proved fire clay tile

reline the chimney (Fix 4).

Next, measure the size of the liner. It may be possible to do
this from the cleanout. The liner must be at least as large as
the minimum size established by the tables in National Fuel
Gas Code NFPA 54/ANSI Z223.1 - latest edition and in the
National Standard of Canada, CAN/CGA B149.1 and CAN/
CGA B149.2 - latest editions and amendments. If the liner
is too small or too large, then the chimney must be relined
(Fix 4).

Check 6 - Dilution Air.
If gas-fired appliances are to be vented into a clay tile liner,
a source of dilution air is required.
Dilution air cannot be obtained through:

*  Induced draft appliances

*  Natural draft appliances with vent dampers
Sufficient dilution air can ordinarily be obtained through the
draft hood of a natural draft appliance only if the appliance’s
vent connector does not include a vent damper.

If dilution air will not be available, the chimney must be re-
lined (Fix 4).

Check 7 - Complete the Installation.

If Checks 1 through 6 have been satisfactory, and the liner
is an acceptable size as determined by the tables in Na-
tional Fuel Gas Code NFPA 54/ANSI| Z223.1 - latest edition
and in the National Standard of Canada, CAN/CGA B149.1
and CAN/CGA B149.2 - latest editions and amendments,
then the clay tile liner can probably be used as a vent for the
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gas appliances. However, the installer must keep in mind
the following factors which may render the tile liner unsuit-
able for use as a vent:

*  Extremely cold weather
*  Longventconnectors

*  Masonry chimneys with no air gap between the liner
and the bricks. (In practice, this can be difficult to
detect.)

»  Exterior chimneys (The tables in National Fuel Gas
Code NFPA 54/ANSI 7223.1 - latest edition and in
the National Standard of Canada, CAN/CGA B149.1
and CAN/CGA B149.2 - latest editions and amend-
ments assume interior chimneys.)

If, in the judgment of the local gas utility, installer, and/or
local codes; one or more of the above factors is likely to
present a problem, the chimney must be relined (Fix 4).

Fix 1 - Liner Termination.

Any cap or roof assembly used with a liner must be ap-
proved by the liner manufacturer for such use. The liner and
cap/roof assembly must then terminate above the roof in
accordance with the manufacturer’s instructions.

In some cases, a shorter extension above the roof may be
possible with a liner than would be required with a masonry
chimney.

For further information on relining, see Fix 4.

Fix 2 - Change Venting Arrangements

If the masonry chimney has more than one channel, it may
be possible to vent the gas appliances into one channel and
vent the solid or liquid fuel appliance(s) into another
channel(s). Do not vent an 80% furnace inside of a metal
liner with other appliances vented outside the liner.

Alternatively, the homeowner may agree to discontinue use
of the fireplace (solid fuel appliance). If so, the tile liner must
be cleaned to remove creosote buildup. The fireplace open-
ing must then be permanently sealed.

If oil-fired appliance(s) are being replaced by gas-fired
appliance(s), the tile liner must first be cleaned to remove
the fuel oil residue.

If none of the above options are practical, the 80% furnace
may need to be vented vertically with B vent.

Under some conditions a 90%-+ furnace could be installed
rather than an 80%. The 90% furnace can be vented hori-
zontally or vertically through PVC pipe.

Fix 3 - Rebuild the Crown.

If the chimney crown is damaged, a qualified mason must
repair it in accordance with nationally recognized building
codes or standards. One such standard which may be refer-
enced is the Standard for Chimneys, Fireplaces, Vents, and
Solid Fuel Burning Appliances, ANSI/NFPA 211.

Fix 4 - Relining.

Relining options include B vent and flexible liners.

If the chimney has diagonal offsets, B vent probably cannot
be used.
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If B vent is to be used, it must be supported adequately.
Supports (such as fire stops or thimbles) must be used to
prevent the B vent from coming into direct contact with the
tile liner or chimney walls. Direct contact would result in
higher heat loss, with an increased possibility of poor vent-
ing system performance.

Itis not acceptable to vent one appliance inside the B vent
and other appliances outside. The excess space between
the B vent and the chimney walls must be covered at the top
of the chimney by a weatherproof, corrosion resistant flash-
ing.

The B vent should then be topped with a listed vent cap. The
listed vent cap will, when installed per the manufacturer’s
instructions, prevent problems due to rain, birds, or wind
effects.

A B vent installed as described in this section is considered
to be an enclosed vent system, and the sizing tables in
National Fuel Gas Code NFPA 54/ANSI 7223.1 - latest edi-
tion and in the National Standard of Canada, CAN/CGA
B149.1 and CAN/CGA B149.2 - latest editions and amend-
ments may be used.

If a flexible liner is to be used, it must be made of the proper
materials:

»  For most residential applications, an aluminum liner
should be acceptable.

» If the combustion air supplied to the furnace will be
contaminated with compounds containing chlorine or
fluorine, a liner of AL29-4C stainless steel should be
used. Common sources of chlorine and fluorine com-
pounds include indoor swimming pools and chlorine
bleaches, paint strippers, adhesives, paints, varnishes,
sealers, waxes (which are not yet dried) and solvents
used during construction and remodeling. Various com-
mercial and industrial processes may also be sources
of chlorine/fluorine compounds.

*  Heavier gauge 300 and 400 series stainless steel lin-
ers were developed for use with oil or solid fuel appli-
ances. They are not suitable for use with gas-fired
appliances. Flexible liners specifically intended and
tested for gas applications are listed in the UL "Gas
and Oil Equipment Directory". (UL Standard 1777).

For sizing of flexible liners, see Note 22 and the tables in
the National Fuel Gas Code NFPA 54/ANSI 7223.1 - latest
edition and in the National Standard of Canada, CAN/CGA
B149.1 and CAN/CGA B149.2 - latest editions and amend-
ments.

To install the liner, read and follow the liner manufacturer’s
instructions and your local codes. Excess liner length should
be pulled out of the chimney and cut off. Use caution when
doing this, as the cut edges of flexible liners may be sharp.
Do not spiral excess liner inside of the chimney. Support
the liner as recommended by the liner manufacturer.

Some manufacturers of flexible liners offer an insulation sleeve
designed to be added to the liner before it is installed in the
chimney. (Poured insulation, either vermiculite or other ma-
terials, is no longer recommended.) Insulation will need to
be added to the flexible liner if:

* Itisrequired by the liner manufacturer’s instructions.

e The previous liner was properly sized and installed,
and suffered from condensation damage.

* Itisrequired by your local building codes.

Even if none of those three conditions exist which require
additional liner insulation, the installer may wish to consider
it if:

*  Thelocal climate is very cold.

*  The chimney is very tall.

*  Theventconnectors used are very long or have alarge
number of elbows.

»  Local experience indicates that flexible liners installed
without insulation are likely to have condensation prob-
lems.

Insulation must be selected and installed in accordance with
the liner manufacturer’s instructions.

Finally, cap the chimney and terminate the liner in accor-
dance with the liner manufacturer’s instructions.
Horizontal Applications and Considerations

Horizontal applications, in particular, may dictate many of
the installation’s specifics such as airflow direction, duct-
work connections, flue and/or combustion air pipe connec-
tions, etc. Never install a furnace on its back. Furnace and
coil must be adequately supported.

AIR
DISCHARGE

Side
Return
Duct

Connection

O AR
DISCHARGE

COUNTERFLOW

Bottom

Return
Duct

Buct Connection

Bottom

AR
DISCHARGE

Connectiory | J
UPFLOW HORIZONTAL UPFLOW HORIZONTAL
LEFT AIR DISCHARGE RIGHT AIR DISCHARGE

Alternate Electrical and Gas Line Connections
Furnaces have provisions allowing for electrical and gas line
connections through either side panel. In horizontal applica-
tions the connections can be made either through the “top”
or “bottom” of the furnace.

Propane Gas and/or High Altitude Installations

& VARNING

PosSSIBLE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH MAY OCCUR IF
THE CORRECT CONVERSION KITS ARE NOT INSTALLED. THE APPROPRIATE KITS
MUST BE APPLIED TO INSURE SAFE AND PROPER FURNACE OPERATION. ALL
CONVERSIONS MUST BE PERFORMED BY A QUALIFIED INSTALLER OR SERVICE
AGENCY.
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PRODUCT DESIGN

This furnace is shipped from the factory configured for natu-
ral gas at standard altitude. Propane gas installations re-
quire an orifice change to compensate for the energy con-
tent difference between natural and propane gas.

High altitude installations may require both a pressure switch
and an orifice change. These changes are necessary to com-
pensate for the natural reduction in the density of both the
gas fuel and the combustion air at higher altitude.

Refer to the Accessories Charts in this manual or product
Specification Sheet for a tabular listing of appropriate
manufacturer’s kits for propane gas and/or high altitude in-
stallations. The indicated kits must be used to insure safe
and proper furnace operation. All conversions must be per-
formed by a qualified installer, or service agency.

&\ WARNING

FAILURE TO FOLLOW THESE INSTRUCTIONS CAN RESULT IN BODILY INJURY OR
DEATH. CAREFULLY READ AND FOLLOW ALL INSTRUCTIONS GIVEN IN THIS
SECTION.

& VARNING

UPON COMPLETION OF THE FURNACE INSTALLATION, CAREFULLY INSPECT THE
ENTIRE FLUE SYSTEM BOTH INSIDE AND OUTSIDE THE FURNACE TO ASSURE IT
IS PROPERLY SEALED. LEAKS IN THE FLUE SYSTEM CAN RESULT IN SERIOUS
PERSONAL INJURY OR DEATH DUE TO EXPOSURE TO FLUE PRODUCTS,

INCLUDING CARBON MONOXIDE.

Itis the responsibility of the installer to follow the manufac-
turers’ recommendations and to verify that all vent/flue pip-
ing and connectors are compatible with furnace flue prod-
ucts. Additionally, it is the responsibility of the installer to
ensure that all piping and connections possess adequate
structural integrity and support to prevent flue pipe separa-
tion, shifting, or sagging during furnace operation.

GAS SUPPLY AND PIPING

The furnace rating plate includes the approved furnace gas
input rating and gas types. The furnace must be equipped to
operate on the type of gas applied. This includes any con-
version kits required for alternate fuels and/or high altitude.

& cruTioN

TO PREVENT UNRELIABLE OPERATION OR EQUIPMENT DAMAGE, THE INLET
GAS SUPPLY PRESSURE MUST BE AS SPECIFIED ON THE UNIT RATING PLATE

WITH ALL OTHER HOUSEHOLD GAS FIRED APPLIANCES OPERATING.

Inlet gas supply pressures must be maintained within the
ranges specified below. The supply pressure must be con-
stant and available with all other household gas fired appli-
ances operating. The minimum gas supply pressure must
be maintained to prevent unreliable ignition. The maximum
must not be exceeded to prevent unit overfiring.
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INLET GAS SUPPLY PRESSURE
Minimum: 4.5" w.c.

Natural Gas Maximum: 10.0" w.c.

Propane Gas | Minimum: 11.0" w.c. | Maximum: 13.0" w.c.

HIGHALTITUDEDERATE

When this furnace is installed at high altitude, the appropri-
ate High Altitude orifice kit must be applied. This is required
due to the natural reduction in the density of both the gas
fuel and combustion air as altitude increases. The kit will
provide the proper design certified input rate within the speci-
fied altitude range.

High altitude kits are purchased according to the installa-
tion altitude and usage of either natural or propane gas. Refer
to the product Specification Sheet or Technical Manual for a
tabular listing of appropriate altitude ranges and correspond-
ing manufacturer’s high altitude (Natural, Propane gas, and/
or Pressure Switch) kits.

Do not derate the furnace by adjusting the manifold pres-
sure to a lower pressure than specified on the furnace rating
plate. The combination of the lower air density and a lower
manifold pressure will prohibit the burner orifice from draw-
ing the proper amount of air into the burner. This may cause
incomplete combustion, flashback, and possible yellow tip-
ping.

In some areas the gas supplier may artificially derate the
gas in an effort to compensate for the effects of altitude. If
the gas is artificially derated, the appropriate orifice size
must be determined based upon the BTU/ft® content of the
derated gas and the altitude. Refer to the National Fuel Gas
Code, NFPA 54/ANSI 2223.1, and information provided by
the gas supplier to determine the proper orifice size.

A different pressure switch may be required at high altitude
regardless of the BTU/ft® content of the fuel used. Refer to
the product Specification Sheet or Technical Manual for a
tabular listing of appropriate altitude ranges and correspond-
ing manufacturer’s pressure switch kits.

PROPANE GAS CONVERSION

&) WARNING

POSSIBLE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH MAY OCCUR IF
THE CORRECT CONVERSION KITS ARE NOT INSTALLED. THE APPROPRIATE KITS
MUST BE APPLIED TO INSURE SAFE AND PROPER FURNACE OPERATION. ALL
CONVERSIONS MUST BE PERFORMED BY A QUALIFIED INSTALLER OR SERVICE
AGENCY.

This unit is configured for natural gas. The appropriate
manufacturer’'s propane gas conversion kit, must be applied
for propane gas installations.
» Two-stage furnace models using a White-Rodgers
36G54 two-stage valve require an LPM-05 or LPM-06
LP conversion kit.
» Two-stage furnace models using a Honeywell VR9205
two-stage valve require an LPM-06 LP conversion kit.
Refer to the specification sheet for the model you are servic-
ing. Referto the “propane gas and/or High Altitude Installa-
tions” section for details.



PRODUCT DESIGN

GAS VALVE

This unit is equipped with a 24 volt gas valve controlled dur-
ing furnace operation by the integrated control module. As
shipped, the valve is configured for natural gas. The valve is
field convertible for use with propane gas by using the ap-
propriate propane gas conversion kit. Taps for measuring
the gas supply pressure and manifold pressure are provided
on the valve.

NOTE: The gas supply pressure on White-Rodgers "G"
model gas valve, used on single stage furnaces, can
be checked with a gas pressure test kit (Part
#0151K00000S) available through our authorized dis-
tributors.

The gas valve has a manual ON/OFF control located on the
valve itself. This control may be set only to the “ON” or “OFF”
position. Refer to the Lighting Instructions Label or the “Put-
ting the Furnace Into Operation” section of this manual or
the installation instructions for use of this control during start
up and shut down periods.

GASPIPING CONNECTIONS

&\ cruton

To AVOID POSSIBLE UNSATISFACTORY OPERATION OR EQUIPMENT DAMAGE
DUE TO UNDERFIRING OF EQUIPMENT, USE THE PROPER SIZE OF
NATURAL/PROPANE GAS PIPING NEEDED WHEN RUNNING PIPE FROM THE
METER/TANK TO THE FURNACE.

The gas piping supplying the furnace must be properly sized
based on the gas flow required, specific gravity of the gas,
and length of the run. The gas line installation must comply
with local codes, or in their absence, with the latest edition
of the National Fuel Gas Code, NFPA 54/ANSI 2223.1.

Natural Gas Capacity of Pipe
In Cubic Feet of Gas Per Hour (CFH)

Length of Nominal Black Pipe Size

Pipe in Feet 1/2" 3/4" 1" 11/4" 11/2"
10 132 278 520 1050 1600
20 92 190 350 730 1100
30 73 152 285 590 980
40 63 130 245 500 760
50 56 115 215 440 670
60 50 105 195 400 610
70 46 96 180 370 560
80 43 90 170 350 530
90 40 84 160 320 490
100 38 79 150 305 460

(Pressure 0.5 psig or less and pressure drop of 0.3" W.C.; Based on 0.60 Specific
Gravity Gas)

BTUH Furnace Input

CFH = Heating Value of Gas (BTU/Cubic Foot)

To connect the furnace to the building’s gas piping, the in-
staller must supply a ground joint union, drip leg, manual
shutoff valve, and line and fittings to connect to gas valve. In
some cases, the installer may also need to supply a transi-
tion piece from 1/2" pipe to a larger pipe size.

The following stipulations apply when connecting gas pip-
ing. Refer to the following figures for typical gas line connec-
tions to the furnace.

1. Use blackiron or steel pipe and fittings for the build-
ing piping.
2. Use pipe joint compound on male threads only. Pipe

joint compound must be resistant to the action of the
fuel used.

3. Use ground joint unions.

4. Install a drip leg to trap dirt and moisture before it can
enter the gas valve. The drip leg must be a minimum
of three inches long.

5. Install a 1/8" NPT pipe plug fitting, accessible for test
gage connection, immediately upstream of the gas
supply connection to the furnace.

6. Use two pipe wrenches when making connection to
the gas valve to keep it from turning. The orientation of
the gas valve on the manifold must be maintained as
shipped from the factory.

7. Installa manual shutoff valve between the gas meter
and unit within six feet of the unit. If a union is in-
stalled, the union must be downstream of the manual
shutoff valve, between the shutoff valve and the fur-
nace.

8. Tighten all joints securely.

Connect the furnace to the building piping by one of
the following methods:
— Rigid metallic pipe and fittings.
— Semi-rigid metallic tubing and metallic fittings. Alu-
minum alloy tubing must not be used in exterior loca-
tions. In order to seal the grommet cabinet penetra-
tion, rigid pipe must be used to reach the outside
of the cabinet. A semi-rigid connector to
the gas piping may be used from there.

10. Use listed gas appliance connectors in accordance with
their instructions. Connectors must be fully in the same
room as the furnace.

11. Protect connectors and semi-rigid tubing against physi-
cal and thermal damage when installed. Ensure alumi-
num-alloy tubing and connectors are coated to protect
against external corrosion when in contact with masonry,
plaster, or insulation, or subjected to repeated wetting
by liquids such as water (except rain water), detergents,
or sewage.

&\ cruTion

EDGES OF SHEET METAL HOLES MAY BE SHARP. USE GLOVES A PRECAUTION

WHEN REMOVING HOLE PLUGS.
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DIRECT/STANDARD INLET PIPING

When gas piping enters directly to the gas valve through the
standard inlet hole (upflow through the right side panel), the
installer must supply straight pipe with a ground joint union
to reach the exterior of the furnace. NOTE: The rigid pipe
must be long enough to reach the outside of the cabinet. A
semi-rigid connector to the gas piping can be used outside
the cabinet per local codes.

INDIRECT/ALTERNATE INLET PIPING

When gas piping enters indirectly to the gas valve through
the alternate gas inlet hole the installer must supply the
following fittings (starting from the gas valve) to reach the
outside of the cabinet.

*  Coupling.
e 90degree elbow.
*  2inch close nipple.
e 90degree elbow.
e Straight pipe, with a ground joint union, to reach the
exterior of the furnace.
GAS PIPING CHECKS

Before placing unit in operation, leak test the unit and gas
connections.

&\ WARNING

To AVOID THE POSSIBLITY OF EXPLOSION OR FIRE, NEVER USE A MATCH
OR OPEN FLAME TO TEST FOR LEAKS.

Check for leaks using an approved chloride-free soap and
water solution, an electronic combustible gas detector, or
other approved testing methods.

NOTE: Never exceed specified pressures for testing. Higher
pressure may damage the gas valve and cause subsequent
overfiring, resulting in heat exchanger failure. Disconnect this
unit and shutoff valve from the gas supply piping system
before pressure testing the supply piping system with pres-
sures in excess of 1/2 psig (3.48 kPa). Isolate this unit from
the gas supply piping system by closing its external manual
gas shutoff valve before pressure testing supply piping sys-
tem with test pressures equal to or less than 1/2 psig (3.48
kPa).

PROPANE GAS TANKS AND PIPING

& VARG

PROPANE GAS IS HEAVIER THAN AIR AND ANY LEAKING GAS CAN SETTLE IN
ANY LOW AREAS OR CONFINED SPACES. TO PREVENT PROPERTY DAMAGE,
PERSONAL INJURY, OR DEATH DUE TO FIRE OR EXPLOSION CAUSED BY A

PROPANE GAS LEAK, INSTALL A GAS DETECTION WARNING DEVICE.

A gas detecting warning system is the only reliable way to
detect a propane gas leak. Iron oxide (rust) can reduce the
level of odorant in propane gas. Do not rely on your sense of
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smell. Contact a local propane gas supplier about installing
a gas detecting warning system. If the presence of gas is
suspected, follow the instructions on Page 3 of this manual.

All propane gas equipment must conform to the safety stan-
dards of the National Board of Fire Underwriters, NBFU
Manual 58.

For satisfactory operation, propane gas pressure must be
11 inch WC at the furnace manifold with all gas appliances
in operation. Maintaining proper gas pressure depends on
three main factors:

1. Vaporization rate, depending on temperature of the lig-
uid, and “wetted surface” area of the container or con-
tainers.

2. Proper pressure regulation. (Two-stage regulation is rec-
ommended for both cost and efficiency).

3. Pressure drop in lines between regulators, and between
second stage regulator and the appliance. Pipe size will
depend on length of pipe run and total load of all appli-
ances.

Complete information regarding tank sizing for vaporization,
recommended regulator settings, and pipe sizing is avail-
able from most regulator manufacturers and propane gas
suppliers. Use a pipe thread sealant approved for natural
gas and LP gas.

Refer to the following illustration for typical propane gas in-
stallations and piping.

5to 15 PSIG

First Stage (20 PSIG Max.)

Regulator

Continuous
11" W.C.

200 PSIG Second Stage

Regulato

Maximum

Typical Propane Gas Installation

& VARNING

IF THE GAS FURNACE IS INSTALLED IN A BASEMENT, AN EXCAVATED
AREA OR A CONFINED SPACE, IT IS STRONGLY RECOMMENDED TO
CONTACT A PROPANE SUPPLIER TO INSTALL A GAS DETECTING
WARNING DEVICE IN CASE OF A GAS LEAK.

+ SINCE PROPANE GAS IS HEAVIER THAN AIR, ANY LEAKING GAS CAN
SETTLE IN ANY LOW AREAS OR CONFINED SPACES.

« PROPANE GAS ODORANT MAY FADE, MAKING THE GAS UNDETECTABLE
EXCEPT WITH A WARNING DEVICE.




PRODUCT DESIGN

Y| QUaNINE

AN UNDETECTED GAS LEAK WILL CREATE A DANGER OF EXPLOSION
OR FIRE. |F THE PRESENCE OF GAS IS SUSPECTED, FOLLOW THE
INSTRUCTIONS ON THE COVER OF THIS MANUAL. FAILURE TO DO SO
couLDRESULTINSERIOUS PERSONAL INJURY ORDEATH.

Sizing Between First and Second Stage Regulator*
Maximum Propane Capacities listed are based on 2 psig pressure drop at 10 psig setting.

ELECTRICAL CONNECTIONS

& VARNING

ToO AVOID THE RISK OF ELECTRICAL SHOCK, WIRING TO THE UNIT MUST BE
PROPERLY POLARIZED AND GROUNDED.

Capacities in 1,000 BTU/hour. A WARNI NG
Pipe or . . .
; . . Nominal Pipe Size -
Tubing Size, 0.D. Type L

I;:'g”tg g G W Schedule 40 HIGH VOLTAGE
Feet oY D s EYIE =g o YT DisconnecT ALL POWER BEFORE SERVICING OR
10 730 1,700 | 3,200 | 5300 | 8300 | 3200 | 7500 INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
20 500 1,100 220 3,700 | S.800 | 2200 | 4,200 BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
30 400 920 2,000 | 2,900 | 4700 | 1,800 | 4,000 DAMAGE, PERSONAL INJURY OR DEATH.
40 370 850 1,700 | 2,700 | 4,100 | 1,600 | 3,700
50 330 770 1,500 | 2,400 | 3,700 | 1500 | 3,400
60 300 700 1,300 | 2200 | 3300 | 1,300 | 3,100
80 260 610 1,200 | 1900 | 2,900 | 1,200 | 2,600
100 220 540 1,000 | 1,700 | 2,600 | 1,000 | 2,300 A CAUTION
125 200 490 900 1,400 | 2,300 900 2,100
150 190 430 630 1 1300 } 2100 ] 830 ] 15900 LABEL ALL WIRES PRIOR TO DISCONNECTION WHEN SERVICING CONTROLS.
175 170 400 780 1,200 1 1900 0 1,700 WIRING ERRORS CAN COUSE IMPROPER AND DANGEROUS OPERATION.
200 160 380 730 1,200 | 1,800 720 1,500

To convert to capacities at 15 psig settings - multiply by 1.130
To convert to capacities at 5 psig settings - multiply by 0.879

Sizing Between Second or Second Stage Regulator & Appliance*
Maximum Propane Capacities listed are based on 1/2" W.C. pressure drop at 11" W.C. setting.
Capacities in 1,000 BTU/hour.

Pipgor . . Nominal Pipe Size
‘II_'::;a Tubing Size, O.D. Type L Schedule 40
Feet 3/8" 1/2" | 5/8" | 3/4" | 7/8" | 1/2" | 3/4" 1" | 1-1/4") 1-1/2"
10 39 92 199 329 501 275 567 ] 1,071} 2,205] 3,307
20 26 62 131 216 346 189 393 732 ] 1,496] 2,299
30 21 50 107 181 277 152 315 590 | 1,212] 1,858
40 19 41 90 145 233 129 267 504 ] 1,039] 1,559
50 18 37 79 131 198 114 237 448 913 | 1,417
60 16 35 72 |1,211) 187 103 217 409 834 | 1,275
80 13 29 62 104 155 89 185 346 724 ] 1,066
100 11 26 55 90 138 78 162 307 630 976
125 10 24 48 81 122 69 146 275 567 866
150 9 21 43 72 109 63 132 252 511 787
200 8 19 39 66 100 54 112 209 439 665
250 8 17 36 60 93 48 100 185 390 590

*Data in accordance with NFPA pamphlet No. 54

Propane Gas Piping Charts

When installing a propane storage tank, the contractor must
consider proper tank sizing, safety, efficiency, ground char-
acteristics and aesthetics. For a residential customer, the
size may range from 100-1,000 gallons, depending on house-
hold use. Typically, a 500 gallon tank is ample for an aver-
age four-bedroom home. However, it is best to consult your
local propane supplier to ensure the proper sizing for pro-
pane storage requirements. Determining the correct tank
size for each household is a function of demand, economy,
efficiency and convenience. It is a process that requires co-
operation between the propane supplier and customer.

VERIFY PROPER OPERATION AFTER SERVICING.

WIRINGHARNESS

The wiring harness is an integral part of this furnace. Field
alteration to comply with electrical codes should not be re-
quired. Wires are color coded for identification purposes.
Refer to the wiring diagram for wire routings. If any of the
original wire as supplied with the furnace must be replaced,
it must be replaced with wiring material having a tempera-
ture rating of at least 105° C. Any replacement wiring must
be copper conductor.

115VOLTLINE CONNECTIONS

Before proceeding with electrical connections, ensure that
the supply voltage, frequency, and phase correspond to that
specified on the unit rating plate. Power supply to the fur-
nace must be N.E.C. Class 1, and must comply with all
applicable codes. The furnace must be electrically grounded
in accordance with local codes or, in their absence, with
the latest edition of The National Electric Code, ANSI NFPA
70 and/or The Canadian Electric Code CSA C22.1.

Use a separate fused branch electrical circuit containing
properly sized wire, and fuse or circuit breaker. The fuse or
circuit breaker must be sized in accordance with the maxi-
mum overcurrent protection specified on the unit rating plate.
An electrical disconnect must be provided at the furnace
location.

NOTE: Line polarity must be observed when making field
connections.

Connect hot, neutral, and ground wires as shown in the
wiring diagram located on the unit’s blower door. Line polar-
ity must be observed when making field connections. Line
voltage connections can be made through either the right or
left side panel.
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&\ cAuTion

EDGES OF SHEET METAL HOLES MAY BE SHARP. USE GLOVES A PRECAUTION
WHEN REMOVING HOLE PLUGS.

NOTE: Wire routing must not interfere with circulator blower
operation, filter removal, or routine maintenance.

& VARNING

To AVOID THE RISK OF ELECTRICAL SHOCK, INJURY, OR DEATH, THE
FURNACE MUST BE ELECTRICALLY GROUNDED IN ACCORDANCE WITH LOCAL
CODES OR, IN THEIR ABSENCE, WITH THE LATEST EDITION OF THE
NATIONAL ELECTRIC CODE.

115VOLTLINECONNECTIONOFACCESSORIES
(HUMIDIFIERAND ELECTRONICAIR CLEANER)

& WArRNING

HIGH VOLTAGE

DiscoNNECT ALL POWER BEFORE SERVICING OR
CHANGING ANY ELECTRICAL WIRING. MULTIPLE POWER
SOURCES MAY BE PRESENT. FAILURE TO DO SO MAY CAUSE
PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

¥

Furnaces have an integrated ignition control that is equipped
with line voltage accessory terminals for controlling power
to an optional field-supplied humidifier and/or electronic air
cleaner.

Accessory Load Specifications
Humidifier 1.0 Amp maximum at 120 VAC
Electronic Air Cleaner | 1.0 Amp maximum at 120 VAC

Turn OFF power to the furnace before installing any acces-
sories. Follow the humidifier or air cleaner manufacturers’
instructions for locating, mounting, grounding, and control-
ling these accessories.

HUMIDIFIER WIRING

Accessory wiring connections are to be made through the
1/4" quick connect terminals provided on the furnace inte-
grated control module. The Humidifier and Electronic Air
Cleaner hot and neutral terminals are identified as HUM and
EAC. All field wiring must conform to applicable codes. Con-
nections should be made as in the following figure.
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OPTIONAL
ACCESORIES

ELECTRONIC
AIR CLEANER
HUMIDIFIER

120 VAC
HOT AND
PARK
TERMINALS

NEUTRAL

INTEGRATED
CONTROL
MODULE

120 VAC
NEUTRAL
TERMINALS

O O O
O O O
O O O
CONNECTOR |0 O O

12 PIN

Wiring to Single HUM Terminal

NEUTRAL

HUM-OUT
HUM-IN

é

L1
Wiring Using HUM IN - HUM OUT Terminals

If it is necessary for the installer to supply additional line
voltage wiring to the inside of the furnace, the wiring must
conform to all local codes, and have a minimum tempera-
ture rating of 105°C. All line voltage wire splices must be
made inside the furnace junction box.

Humidifier Wiring

There are several options for connecting humidifier wiring to
the current communicating furnace control board
(PCBKF103, PCBKF104)

Single HUM terminal The single HUM terminal is energized
with 115 volts whenever the draft inducer is running. This
function is present regardless of thermostat type. This ter-
minal may be used to power a humidifier transformer. A field
supplied humidistat must be provided with this option.

HUM IN —HUM OUT Terminals Present on communicating
furnace models built with a PCBKF103 or PCBKF104 con-
trol board. These terminals may be used when a CTK02** or
CTKO3AB communicating thermostat is used. These ther-
mostats are capable of initiating a call for humidity. The HUM
IN—HUM OUT terminals are not energized by factory wiring
and must be field wired.Typical wiring would be to supply
the HUM IN contact with 115 volts from the furnace L1 ter-
minal and connect a line voltage humidifier / transformer
between HUM OUT and the control board nuetral.
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Options for control:

With the CTKO2 thermostat. From the Main Menu > Clock
& Display > Hum Display > (On). Enter the Advanced menu
by pressing left and right arrows for three seconds > Com
Devices > Furnace > Setup > Humidity > (On or Indepen-
dent) If “On” is selected, the HUM IN — HUM OUT contacts
will close during a call for heat if the room humidty is below
the humidity set point selected on the CTK02**. The control
board also runs the furnace blower on constant fan speed to
support the call for humidification. If “IND” is selected, the
HUM IN — HUM OUT contacts will close with or without a
call for heat if the room humidity is below the humidity setpoint
selected on the CTKO2**. The control board also runs the
furnace blower on constant fan speed to support the call for
humidification.

With the CTKO3AB thermostat. From the Main Menu > In-
staller Options (enter 4 digit passcode from the Dealer Infor-
mation Menu) > View / Edit Current Setup > Humidification
> Humidifier Type (Steam or Bypass / fan powered) > Modes
Allowing Humidification (Heat, Off) > Humidification Control
> (Humidify only when fan is on, Humidify on demand —
thermostat controls fan, Humidify on demand — equipment
controls fan)

24VOLT THERMOSTAT WIRING

NOTE: Low voltage connections can be made through ei-
ther the right or left side panel. Wire routing must not inter-
fere with circulator blower operation, filter removal, or routine
maintenance.

A 40 V.A. transformer and an integrated electronic control
are built into the furnace to allow use with most cooling equip-
ment. Consult the wiring diagram, located in the Technical
Manual or on the blower door for further details of 115 Volt
and 24 Volt wiring.

Low voltage connections can be made through either the
right or left side panel. Thermostat wiring entrance holes are
located in the blower compartment. The following figure
shows connections for a “heat only” system and “heat/cool
system”.

As a two-stage non-communicating furnace, the furnace in-
tegrated control module provides terminals for both “W1” and
“W2”, and “Y1” and “Y2" thermostat connections. This al-
lows the furnace to support the following system applica-
tions: ‘Two-Stage Heating Only’, ‘Two-Stage Heating with
Single Stage Cooling’, and ‘Two-Stage Heating with Two-
Stage Cooling’. Refer to the following figures for proper con-
nections to the integrated control module.

Low voltage connections can be made through either the
right or left side panel. Thermostat wiring entrance holes are
located in the blower compartment. The following figure
shows connections for a “heat/cool system”.

This furnace is equipped with a 40 VA transformer to facili-
tate use with most cooling equipment. Consult the wiring
diagram, located on the blower compartment door, for fur-
ther details of 115 Volt and 24 Volt wiring.

NOTE: For single stage cooling applications, a jumper may
be required between Y1 and Y2 at the furnace control in
order to achieve the desired single stage cooling airflow.
Consult the blower performance tables to determine if the
required single stage cooling airflow can be delivered at low
stage (Y1 input) or high stage (Y2 input). Additionally, use
of ramping profile features require a jumper between Y1 and
O when used with a straight cooling unit.

NOTE: Thermostat “R” required if outdoor unit is equipped
with a Comfort Alert™ module or if the out door unit is a part
of the ComfortNet family of equipment AND is wired as a
legacy system.

Place Jumper Between Y1
and O For Proper
Dehumidification Operation
and Proper Ramping
Profile Operation
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DOEO®OE

| _J
@%é"
L

{
©
Remote

Condensing Unit
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Single Stage Heating with Single Stage Cooling

NOTE: To apply a single-stage Heating Thermostat,
the thermostat selector switch on the
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Control Module
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Single-Stage Thermostat Application

A single-stage thermostat with only one heating stage may
be used to control this furnace. The application of a single-
stage thermostat does not offer “true” thermostat-driven two-
stage operation, but provides a timed transition from low to
high fire. The furnace will run on low stage for a fixed period
of time before stepping up to high stage to satisfy the
thermostat’s call for heat. The delay period prior to step-
ping up can be set at either a fixed 5 minute time delay or a
load based variable time between 1 and 12 minutes (AUTO
mode). If the AUTOmode is selected, the control averages
the cycle times of the previous three cycles and uses the
average to determine the time to transition from low stage to
high stage.

To use a single-stage thermostat, turn off power to the fur-
nace, move the thermostat selection DIP switch to the OFF
position. Set the desired transition time by setting the tran-
sition delay DIP switch to the desired ON/OFF position.
Turn power back on. Refer to the following figure.

OFF ON

Move to the ON position
to select two-stage

thermostat or OFF to
select single stage
thermostat

]
3 n Thermostat
]

Heat OFF Delay
DIP Switches

4 Stage Delay
Move to the ON position
s1 to select Auto transition
delay or OFF for 5 minute
transition delay
PCBKF103/PCBKF104
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Models Equipped with PCBKF101 or PCBKF102 Control Board

Speed Selection Dip Switches Model Tap | Low Stage| Hgh Stage| Low Stage | Hgh Stage
Cool Cool Heat Heat
Cool Adjust Profile Heat
Select;]on Selecﬂon Selecti]on Selecﬂgn A 390 600 735 1050
Switches | Switches | Switches Switches
B 520 800 805 1150
| 1121 3lalslsl -1 s |DVEB0603B* [ ¢ 650 1000 875 1250
D 780 1200 935 1350
A |GF | OF| OF| OF | OF| OF aF | OF
A 520 800 945 1350
B |ON |OF| ON|OF| ON|CF | ON| CF B 75 1100 105 1450
C lorl vlor v lorl v | o= | ov | DMCB0805C* | ¢ 910 1400 1085 1550
D 1170 1800 1155 1650
D ON | ON| ON| ON|J ON | ON N N
— - p— ey A 553 850 1085 1550
ofiles e-Run ort-Run ay B 748 1150 155 1650
I T 50 seomons | DVMGBIO0SC* | ¢ 943 1450 1225 1750
D 1203 1850 1260 1800
B | - 30 sec/50% 60 sec/100%
— . A 390 600 875 1250
c | - 75 min/82% 60 sec/100% M/CBO6O4BH* B 520 800 945 1350
D 30sec/50% | 75 min/82% 30 sec/50% C 75 1100 105 1450
To set airflow: (1) Select model and desired D 91 1400 1085 1550
high stage cooling airflow. Determine the corresponding tap A 520 800 1050 1500
T%\'B,'Cqm%lps_wfches 1and 2 to the appropriate B 75 1100 1120 1600
CN/ OFF positions. (2) Select model and desired high stage ANC8
heatin aFi’rﬂow. Detgr)minethe corresponding tap_(gNB'CqBr 08050"* C 910 1400 1190 1700
Ufﬁgaip_svw[ches 7 and 8 to the appropriate N/ OFF D 1170 1800 1260 1800
positions. 3) Select the airflow adjustment factor taps Aand
DaLe 1 Tap Bis +10°/q/Tap C-10% Set dip switches 3 and 4 A 520 800 21 1725
to the appropriate ON/ CFF positions.
To set Comfort Mode: Select desired Comfort Mode profile WCBD05C™ (B: Z}% ]:_ljfi())(()) %ig ]i;gg
Tee profiles above). i i
8?1‘7(%:?:%%55%0?1\? Set switches 5 and 6 to the appropriate D 175 1800 1260 1800

NOTE: Airflow data shown applies to legacy mode operation only. For a fully communicating system,
please see the outdoor unit’s installation instructions for cooling and pump heating airflow data. See
ComfortNet™ System - Airflow Consideration section for details.

Models Equipped with PCBKF103 and PCBKF104 Control Board

Speed Selection Dip Switches Model Tap | Low Stage High Stage Low Stage High Stage
Cool Cool Heat Heat
Cool Adjust Profile Heat
Selection Selection | Selection Selection
Switches Switches Switches Switches é ggg ggg ggg 1]25500
*DVC80603B***
TAP | S3- 1| S3- 2(S3- 3(S3- 4[ HA-1| A-2 | S4-3| A4-4 C 650 1000 875 1250
A |COFF | OFF |OFF |OFF |OFF |OFF | OFF | COFF D 780 1200 945 1350
B [ON |OFF |ON |OFF |ON |OFF N |OFF A 520 800 945 1350
B 715 1100 015 1450
*DVC80805C***
C |OF | N[OF [V JOF N | OF [N c| op 00 1085 550
D [ON [ON |[ON | ON |ON |ON [ON [ON D 1170 1800 155 1650
Profiles Pre-Run Short-Run CFF Delay A 553 850 1085 1550
A e 60 sec/00%| « wxx | B 748 150 155 1650
DVC81005C
5 30 Se0B0% 50 S DO% C 943 1450 1225 750
"""" SeaTh seaton D 1203 1850 1260 1800
cC | e 75 min/82% 60 sec/100%
D 30 sec/50% 75 min/82% 30 sec/50% A 390 600 875 1250
0 0 (
- : “MVC80604B+++ | B 520 800 945 1350
o coreapmcing (A B.C, 5 D). 5y Swhes S50 1S90 0 ¢l ® 1po e 150
appropriate ON / OFF positions. (2) Select model and desired High Stage Heating D 910 1400 I)85 1550
Airflow. Determine the comresponding tap (A, B, C, or D). Set dip switches S4-3* and
=42 termrptas o or s ) S o e o A s 500 050 | 500
or 0% trim set S5-2* fim led). If trim is desired set S5-2* to rim
enabled) and set S3-3* and S3-4* to appropriate ON / OFF pasitions. Tap Ais +5%, | *M\/C 8080 5C*** B 715 100 120 1600
Tap Bis -5%, Tap Cis +10%, Tap D is -10%. C 910 1400 1190 1700
To Set Comfort Mode: Select Desired Comfort Mode profile (see profiles above). Set
dip switches S4-1* and S4-2* to the appropriate ON / OFF positions. D ]ﬂo 1800 1260 1800
Dehumidification: To enable, set switch S5-1* to ON. Cooling airflow will be reduced
to 85% of nominal value during cool call. To disable, set switch S5-1* to OFF. A 520 800 12210 1725
o o g (7,504,751 104 S laon s *MVC81005C++ | B 75 1100 1225 1750
for details”
*the “S" number refers to one of four labeled dip switch section each containing 4 C 9]0 1400 1245 ﬂ75
individual dip switches. The following number refers to the individual labeled dip D 170 1800 1260 1800
switch within that section 0140F01170

NOTE: Airflow data shown applies to legacy mode operation only. For a fully communicating system, please
see the outdoor unit’s installation instructions for cooling and pump heating airflow data. See ComfortNet™

System - Airflow Consideration section f

or details.
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24 Volt Dehumidistat Wiring
The optional usage of a dehumidistat allows the furnace’s
circulator blower to operate at a slightly lower speed (85%
of desired speed) during a combined thermostat call for cool-
ing and dehumidistat call for dehumidification. This can be
done through an independent dehumidistat or through a
thermostat’'s DEHUM terminal (if available). This lower blower
speed enhances dehumidification of the conditioned air as
it passes through the AC coil. For proper function, a dehu-
midistat applied to this furnace must operate on 24 VAC
and utilize a switch which opens on humidity rise.

To install/connect a dehumidistat:

1. Turn OFF power to furnace.

2. Secure the dehumidistat neutral wire (typically the white
lead) to the terminal marked “DEHUM” on the furnace
integrated control module.

3. Secure the dehumidistat hot wire (typically the black
lead) to the terminal marked “R” on the furnace inte-
grated control module.

4. Secure the dehumidistat ground wire (typically the green
lead) to the ground screw on the furnace junction box.
NOTE: Ground wire may not be present on all
dehumidistats.

5. Turn ON power to furnace.

To enable the dehumidify function on the integrated control

module, set the dehumidification ENABLE dipswitch from

OFF to ON.

Once the switch is set, the dehumidify function is enabled

during a combination call for cooling (T-Stat) and dehumidi-

fication (DEHUM-Stat).

SWITCH
S5 1
Dehum Disabled Off
Enabled On
PCBKF103/PCBKF104

Fossil Fuel Applications

Two-Stage furnaces can be used in conjunction with a heat
pump in a fossil fuel application. A fossil fuel application is
where an outdoor temperature sensor determines the most
cost efficient means of heating (heat pump, gas furnace, or
both).

A heat pump thermostat with two stages of heat is required
to properly use the single-stage furnace with a heat pump.
A heat pump thermostat with three stages of heat is re-
quired to properly use the two-stage furnace with a heat
pump. Refer to dual fuel, AFE-18-60A installation manual
(10-627) for additional wiring instructions.
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CONTINUOUS FAN OPERATION
The two stage furnace control will energize ECM blower mo-
tor when the fan switch on the thermostat is turned to the
"ON" position. Continuous fan speed will be of the furnaces
maximum airflow capability. 25%, 50%, 75%, or 100% se-
lectable by DIP switch setting or communicating thermo-
stat.
Example: Ifthe furnace’s maximum airflow capability
is 2000 CFM, the continuous fan speed will be 0.30 x
2000 CFM =600 CFM.
For the PCBKF103 and PCBKF104, continuous fan speeds
that provide 25, 50, 75 and 100% of the furnace’s maximum
airflow capability are selectable via dip switches S5- 3, 4.

Example: Ifthe furnace’s maximum airflow capability is
2000 CFM and 25% continuous fan speed
is selected, the continuous fan speed will be
0.25 x 2000 CFM =500 CFM.

SWITCH
S5 3 4
25% Off Off
Continuous Fan 20% on Off
75% Off On
100% On On

Once the switch is set, the dehumidify function is enabled
during a combination call for cooling (T-Stat) and dehumidi-
fication (DEHUM-Stat).

SWITCH
S5 1
Dehum Disabled Off
Enabled On
PCBKF103/PCBKF104

Fossil Fuel Applications

Two-Stage furnaces can be used in conjunction with a heat
pump in a fossil fuel application. A fossil fuel application is
where an outdoor temperature sensor determines the most
cost efficient means of heating (heat pump, gas furnace, or
both).

A heat pump thermostat with two stages of heat is required
to properly use the single-stage furnace with a heat pump.
A heat pump thermostat with three stages of heat is re-
quired to properly use the two-stage furnace with a heat
pump. Refer to dual fuel, AFE-18-60A installation manual
(10-627) for additional wiring instructions.

CONTINUOUS FAN OPERATION

The two stage furnace control will energize ECM blower mo-
tor when the fan switch on the thermostat is turned to the
"ON" position. Continuous fan speed will be of the furnaces
maximum airflow capability. 25%, 50%, 75%, or 100% se-
lectable by DIP switch setting or communicating thermo-
stat.
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Example: Ifthe furnace’s maximum airflow capability
is 2000 CFM, the continuous fan speed will be 0.30 x
2000 CFM =600 CFM.

For the PCBKF103 and PCBKF104, continuous fan speeds
that provide 25, 50, 75 and 100% of the furnace’s maximum
airflow capability are selectable via dip switches S5- 3, 4.

Example: Ifthe furnace’s maximum airflow capability is
2000 CFM and 25% continuous fan speed
is selected, the continuous fan speed will be
0.25 x 2000 CFM =500 CFM.

SWITCH
S5 3 4
25% Off Off
Continuous Fan 50% on off
75% Off On
100% On On

CIRCULATOR BLOWER SPEED ADJUSTMENT

&\ ARNING
HIGH VOLTAGE

DisconNECT ALL POWER BEFOR CHANGING SPEED TAPS.
MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO DO
SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

In general lower heating speeds will: reduce electrical con-
sumption, lower operating sound levels of the blower, and
increase the outlet air temperature delivered to the home.
The speeds available allow the blower performance to be
optimized for the particular homeowner’s needs.

This furnace is equipped with a multi-speed circulator blower.
This blower provides ease in adjusting blower speeds. The
Specification Sheet applicable to your model provides an
airflow table, showing the relationship between airflow (CFM)
and external static pressure (E.S.P.), for the proper selec-
tion of heating and cooling speeds. The heating blower speed
is shipped set at “B”, and the cooling blower speed is set at
“D". These blower speeds should be adjusted by the in-
staller to match the installation requirements so as to pro-
vide the correct heating temperature rise and correct cool-
ing CFM.

Use the dual 7-segment LED display adjacent to the
dipswitches to obtain the approximate airflow quantity. The
airflow quantity is displayed as a number on the display,
rounded to the nearest 100 CFM. The display alternates
airflow delivery indication and the operating mode indica-
tion.

Example: The airflow being delivered is 1225 CFM. The
display indicates 12. If the airflow being delivered is 1275,
the display indicates 13.
1. Determine the tonnage of the cooling system installed
with the furnace. If the cooling capacity is in BTU/hr
divide it by 12,000 to convert capacity to TONSs.

Example: Cooling Capacity of 30,000 BTU/hr.

30,000/12,000 = 2.5 Tons

2. Determine the proper air flow for the cooling system.
Most cooling systems are designed to work with air flows
between 350 and 450 CFM per ton. Most manufacturers
recommend an air flow of about 400 CFM per ton.

Example: 2.5 tons X 400 CFM per ton = 1000 CFM

The cooling system manufacturer’s instructions must be
checked for required air flow. Any electronic air cleaners or
other devices may require specific air flows; consult installa-
tion instructions of those devices for requirements.

3. Knowing the furnace model, locate the high stage cool-
ing air flow charts in the Specification Sheet applicable
to your model. Look up the cooling air flow determined
in step 2 and find the required cooling speed and adjust-
ment setting.

Example: A GMVC80604B furnace installed with a
2.5 ton air conditioning system. The air flow needed is
1000 CFM. Looking at the cooling speed chart for
GMVCB80604B, find the air flow closest to 1000 CFM. A
cooling airflow of 990 CFM can be attained by setting
the cooling speed to “C” and the adjustment to -10%
trim.

4. Continuous fan speeds that provide 25, 50, 75 and 100%
of the furnace’s maximum airflow capability are select-
able via dip switches S5- 3, 4.

Example: Ifthe furnace’s maximum airflow capability
is 2000 CFM and 25% continuous fan speed is selected,
the continuous fan speed will be 0.25 x 2000 CFM =500
CFM.

5. Locate the blower speed selection DIP switches on the
integrated control module. Select the desired “cooling”
speed tap by positioning switches 1 and 2 appropriately.
Select the desired “adjust” tap by positioning switches
3 and 4 appropriately. To enable adjustments and se-
lect-5, 5, -10 or 10% trim, you must set dipswitch S5-2
to ON. If S5-2 is in the OFF position, you will receive
0% trim. Refer to the following figure for switch posi-
tions and their corresponding taps. Verify CFM by not-
ing the number displayed on the dual 7-segment LED
display.
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6. The multi-speed circulator blower also offers several cus-

tom ON/OFF ramping profiles. These profiles may be
used to enhance cooling performance and increase com-
fort level. The ramping profiles are selected using DIP
switches S4- 1, 2. Refer to the following figure for switch
positions and their corresponding taps. Refer to the bul-
let points below for a description of each ramping pro-
file. Verify CFM by noting the number displayed on the
dual 7-segment LED display.

Switch Bank: $4
Ramping DIP Switch No.
Profiles

A* OFF OFF
B ON OFF
C OFF ON
D ON ON
(*Indicates factory setting)

7. Select the heating speed for your model from the heat-

ing speed chart in the Specification Sheet. The adjust
setting (already established by the cooling speed se-
lection) determines which set of speeds are available.
The selected speed must provide a temperature rise
within the rise range listed with the particular model.

Example: If the GMVCB80604B is set for 1210 CFM
on cooling, the “ADJUST” is set to “+”
(plus). The four heating speeds available
are “A Plus”, “B Plus”, “C Plus”, and “D
Plus”. “A Plus” has arise of 38°F for both
stages which is within the 20-50°F rise
range for the GMVC80604B. This setting
will keep electrical consumption to a mini-
mum. Set the “Heat” speed DIP switches
to “A”.

. Select the desired “heating” speed tap by positioning

switches S4- 3, 4 appropriately. Refer to figure above.
Verify CFM by noting the number displayed on the dual
7-segment LED display.

In general lower heating speeds will: reduce electrical con-
sumption, lower operating sound levels of the blower, and
increase the outlet air temperature delivered to the home.
The speeds available allow the blower performance to be
optimized for the particular homeowner’s needs.
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Switch Bank: S4
Heating DIP Switch No.
CFM

A OFF OFF

B* ON OFF

C OFF ON

D ON ON
(*Indicates factory setting)

PCBKF103/PCBKF104

Profile A provides only an OFF delay of one (1) minute
at 100% of the cooling demand airflow.

~«—— 100% CFM ———— = |=«—— 100% CFM ——

OFF OFF
«—— Cooling Demand 1 min

»  Profile B ramps up to full cooling demand airflow by

first stepping up to 50% of the full demand for 30 sec-

onds. The motor then ramps to 100% of the required

airflow. A one (1) minute OFF delay at 100% of the
cooling airflow is provided.

~—— 100% CFM ~— 100% CFM —=
OFF ~+50% CFM> OFF

OFF

~«—1/2 min—w ~——1 min ——

@#—Cooling Demand

Profile C ramps up to 85% of the full cooling demand
airflow and operates there for approximately 7 1/2 min-
utes. The motor then steps up to the full demand
airflow. Profile C also has a one (1) minute 100% OFF

delay.
=— 100% CFM —=— 100% GFM
OFF
fe——— 7 1/2min ——» L 1 min
Cooling Demand ———————

85% CFM——»

SWITCH
S3 3 4

Add 5% OFF OFF

Trim Amount Minus 5% ON OFF

Add 10% OFF ON

Minus10% ON ON

S5 SWITCH 2
Trim Enable DISABLE OFF
ENABLE ON

P

rofile D ramps up to 50% of the demand for 1/2 minute,
then ramps to 85% of the full cooling demand airflow
and operates there for approximately 7 1/2 minutes.
The motor then steps up to the full demand airflow.
Profile D has a 1/2 minute at 50% airflow OFF delay.
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85% CFM —= 100% CFM

OFF 50% CFM

7 1/2 min ——» ~—1/2 min -

Cooling Demand

CIRCULATING AIR AND FILTERS
DUCTWORK - AIRFLOW

Duct systems and register sizes must be properly designed
for the C.F.M. and external static pressure rating of the fur-
nace. Ductwork should be designed in accordance with the
recommended methods of "Air Condition Contractors of
America" manual D.

A duct system should be installed in accordance with Stan-
dards of the National Board of Fire Underwriters for the In-
stallation of Air Conditioning, Warm Air Heating and Venti-
lating Systems, Pamphlets No. 90A and 90B.

A return air filter is not supplied with the furnace. The in-
staller must supply a means of filtering all of the return air.
Filter(s) shall comply with UL900 or CAN/ULC-S111 Stan-
dards. If the furnace is installed without filters, the warranty
will be voided.

The following two charts show the bottom and side return
filter sizes available for each size furnace. Larger sizes are
also acceptable.

SIDE RETURN BOTTOM RETURN
Cabinet| Nominal Approx. Cabinet | Nominal | Approx.

Width Filter Flow Area Width Filter | Flow Area
(In.) Size (In.) (In.) (In.) Size (In.) (In.)
All 16x25x1 400 14" 14X25X1 350
17-1/2 | 14X25X1 350
21 16x25x1 400
24-1/2 | 20X25X1 500

Refer to Minimum Filter Area tables to determine filter area

requirement. NOTE: Filters can also be installed elsewhere

in the duct system such as a central return.
GMVC8,AMVC8,ADVCS

MINIMUM FILTER SIZES

FURNACE INPUT FILTER SIZE TYPE
60M / 70M 241in? permanent
80M /90M 320in? permanent
100M / 115M 400in? permanent
60M / 70M 483in? disposable
80M /90M 640in? disposable
100M / 115M 800in? disposable

PERMANENT NOMINAL 600 F.M. FACE VELOCITY
DISPOSABLE NOMINAL 300 F.M. FACE VELOCITY

One inch throwaway filters should be sized for a face veloc-
ity of 300 feet per minute or less (14x25x1 throwaway = 730
CFM maximum, 16x25x1 throwaway = 830 CFM maximum,
18x25x1 throwaway = 940 CFM maximum, 20x25x1 throw-
away = 1040 CFM maximum) All other filters should be
sized according to their manufacturer's instructions.

To find the minimum filter requirement (in?) for either perma-
nent or disposable filters divide the required airflow (CFM)
by the rated velocity of the filter, either 300ft/min for dispos-
able filter or 600ft/min for permanent filter. Multiply the num-
ber by 144 in.2 to obtain the minimum filter requirement (in?).

EXAMPLE:

1400 CFM x 144 in®

Filter Size (in%) =
600 ft./min. (Permanent)

1400 CFM x 144 in?

Filter Size (in?) = - -
300 (Disposable) ft./min.

Filter Size = 672in? Disposable

Filter Size = 336in? Permanent

Upflow furnaces with air delivery of less than 1800 CFM:

Use one side return or one bottom return ductwork connec-
tion.

Upflow furnaces with air delivery of 1800 CFM or higher:

Use two side returns or one bottom return connection or a
combination of both.

Guide dimples locate the side and bottom return cutout lo-
cations. Use a straight edge to scribe lines connecting the
dimples. Cut out the opening on these lines. An undersized
opening will cause reduced airflow. For bottom return con-
nection, remove the bottom of the cabinet before setting the
furnace on the raised platform or return air duct.

A closed return duct system must be used, with the return
duct connected to the furnace. NOTE: Ductwork must never
be attached to the back of the furnace. Supply and return
connections to the furnace may be made with flexible joints
to reduce noise transmission, if desired. If a central return is
used, a connecting duct must be installed between the unit
and the utility room wall so the blower will not interfere with
combustion air or draft. The room, closet, or alcove must
not be used as a return air chamber.

When the furnace is used in connection with a cooling unit,
the furnace should be installed in parallel with or on the up-
stream side of the cooling unit to avoid condensation in the
heating element. With a parallel flow arrangement, the damp-
ers or other means used to control the flow of air must be
adequate to prevent chilled air from entering the furnace and,
if manually operated, must be equipped with means to pre-
vent operation of either unit unless the damper is in the full
heat or cool position.

When the furnace is heating, the temperature of the return
air entering the furnace must be between 55°F and 100°F.
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UPRIGHT FILTER INSTALLATIONS

Depending on the installation and/or customer preference,
differing filter arrangements can be applied. Filters can be
installed in the central return register and a side panel ex-
ternal filter rack kit (upflow filter kit # EFRO01). As an alter-
native a media air filter or electronic air cleaner can be
used as the requested filter. Refer to the following mini-
mum filter requirement charts for determination of the mini-
mum filter area to ensure proper unit performance. The fol-
lowing figures show possible filter locations. NOTE: A duct-
work access door must be used in counterflow applica-
tions to allow filter removal. If the filter rack is used, the
side of the plenum must be at least as tall as dimension
"A" shown in the following illustration. For dimension of "A"
refer to the following chart.

COUNTERFLOW FILTER INSTALLATION

This furnace has provisions for the installation of return air
filters at the counterflow top return. The furnace will
accommodate the following filter sizes depending on cabi-
net size:

<4— Return Air

Optional oN pan
Access N A A
\; SN iyl A
Door SN 7, Min
\\ vy
7

COUNTERFLOW TOP RETURN

Cabinet Filter Area ot Filter Size | Dimension "A:
Width (in?) v (in) (in)
14 15.1
17 1/2 14.2
51 600 2 15x20x1 130
24 1/2 11.3
14 20.4
17 1/2 19.7
o1 800 2 20x20x1 188
24 1/2 17.7
14 25.5
17 1/2 25.0
o1 1000 2 25x20x1 543
24 1/2 23.4

Refer to Minimum Filter Area tables to determine filter area
requirement. NOTE: Filters can also be installed elsewhere
in the duct system such as a central return.
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Horizontal Installations

Filter(s) must be installed external to the furnace casing for
horizontal installations. For most installations it is prefer-
able to use a central return with filters installed in the duct
behind the return air grille. In this way filter replacement is
relatively simple by merely removing the grille, rather than
going into the attic or crawl space.

ADDITIONAL FILTERING ACCESSORIES

External Filter Rack Kit (EFR01)

The external filter rack kit is intended to provide a location
external to the furnace casing, for installation of a perma-
nent filter on upflow model furnaces. The rack is designed to
mount over the indoor blower compartment area of either
side panel, and provide filter retention as well as a location
for attaching return air ductwork.
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DIP SWITCHES - FURNACES EQUIPPED WITH PCBFK103 / PCBKF104

. . Dip Switch
Switch Bank Purpose Function 1 > 3 7
90 Off Off
. 120 On Off
Heating Off Del
eating elay 150
180
S1
2 Stage Stat
Thermostat 2 Stage Stat
Setup 1 Stg Stat 5 min delay Off Off
1 Stg Stat auto delay Off On
A Off Off
. . B On Off
Cooling Airflow o o on
s3 D On On
Add 5% Off Off
Trim Minus 5% On Off
Add 10% Off On
Minus 10% On On
A Off Off
. ! B On Off
Ramping Profile o o on
D On On
S4 A Off Off
. . B On Off
Heating Airflow C Off on
D On On
Disabled
Deh
ehum Enabled On
Trim Disabled
S5 Enabled On
25% Off Off
. 50% On Off
Cont F
ontinuous Fan —%% Off on
100% On On

_ * = Factory Setting
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SYSTEM OPERATION

NORMAL SEQUENCE OF OPERATION

Power Up
The normal power up sequence is as follows:

115 VAC power applied to furnace. Integrated control
module performs internal checks.

Integrated control module displays 8 8 on dual 7-seg-
ment display LED’s.

Integrated control module monitors safety circuits con-
tinuously.

Furnace awaits call from thermostat. Dual 7-segment

LED’s display OP or ON while awaiting call from ther-
mostat.

HeaTiNG MoDE
The normal operational sequence in heating mode is as fol-

lows:

40

R and W1 (or R and W1/W2) thermostat contacts
close, initiating a call for heat.

Integrated control module performs safety circuit
checks.

Induced draft blower is energized on high speed for a
15-second prepurge. Humidifier terminal is energized
with induced draft blower.

Induced draft blower steps to low speed following
prepurge. Low stage pressure switch contacts are
closed.

Igniter warm up begins upon step to low speed and
presence of closed low stage pressure switch con-
tacts.

Gas valve opens at end of igniter warm up period, de-
livering gas to burners and establishing flame.

Integrated control module monitors flame presence.
Gas valve will remain open only if flame is detected.

If the thermostat call is for low heat, gas valve and
induced draft blower will continue on low stage. If the
call is for high heat, the gas valve and induced draft
blower will change to high stage.

Circulator blower is energized on heat speed follow-
ing a thirty (30) second blower on delay. The circula-
tor blower requires thirty seconds to ramp up to full
speed. Electronic air cleaner terminal is energized with
circulator blower.

Furnace is now operating on the specified stage called
for by the two-stage thermostat.

Furnace runs, integrated control module monitors
safety circuits continuously. If the two-stage thermo-
stat changes the call from low heat to high heat, the
integrated control module willimmediately switch the
induced draft blower, gas valve, and circulator blower
to their high stage settings.

If the two-stage thermostat changes the call from high
heat to low heat, the control will immediately switch
the induced draft blower and gas valve to their low
stage settings. The circulator blower will remain on
high heating speed for thirty (30) seconds before
switching to the low heat circulating speed.

R and W1 (or R and W1/W2) thermostat contacts
open, completing the call for heat.

Gas valve closes, extinguishing flame.

Induced draft blower is de-energized following a fif-
teen second post purge. Humidifier terminals are de-
energized.

Circulator blower continues running for the selected
heat off delay period (90, 120, 150 or 180 seconds).
The speed run during this period depends on the last
heat call provided by the thermostat.

If the last call for heat was a call for low heat, the air
circulator motor will run on low heat speed for the du-
ration of the heat off delay period (90, 120, 150 or 180
seconds).

If the last call for heat was a call for high heat, the air
circulating motor will run on the high heating speed
for thirty (30) seconds and then switch to the low heat-
ing speed for the balance of the heat off delay period
(60, 90, 120 or 150 seconds).

Circulator blower and electronic air cleaner terminal
is de-energized.

Circulator blower ramps down to OFF during the 30
seconds following the heat off delay period.

Furnace awaits next call from thermostat.

CooLing MobE
The normal operational sequence in cooling mode is as fol-
lows:

R and Y1/G or Y2/G thermostat contacts close, initi-
ating a call for cool.

Integrated control module performs safety circuit
checks.

Outdoor fan and compressor are energized to their
appropriate speed.

Circulator blower is energized on the appropriate cool
speed at the level and time determined by the se-
lected ramping profile. Electronic air cleaner terminal
is energized with circulator blower.

Furnace circulator blower and outdoor cooling unit run
their appropriate speeds, integrated control module
monitors safety circuits continuously.

R and Y1/G or Y2/G thermostat contacts open, com-
pleting the call for cool.

Outdoor fan and compressor are de-energized.
Circulator blower continues running during a cool off
delay period. The OFF delay time and airflow level
are determined by the selected ramping profile.
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. Electronic air cleaner terminal and circulator blower
are de-energized.

. Furnace awaits next call from thermostat.

Fan OnLY Mobe
The normal operational sequence in fan only mode is as
follows:

R and G thermostat contacts close, initiating a call
for fan.

* Integrated control module performs safety circuit
checks.

»  Circulator blower is energized on continuous fan speed
(25, 50, 75, 100% of the furnace’s maximum airflow
capability) following a five (5) second delay. Elec-
tronic air cleaner terminal is de-energized.

* R and G thermostat contacts open, completing the
call for fan.

e Circulator blower is de-energized. Electronic air
cleaner terminal is de-energized.

. Furnace awaits next call from thermostat.

DEeHuMIDIFICATION MODE

The normal operational sequence in dehumidification

mode is as follows:

1. R and Y1/G or Y1+Y2/G thermostat contacts close,
initiating a call for cool.

2. Integrated control module performs safety circuit checks.

3. Outdoor fan and compressor are energized to their ap-
propriate speed.

4. Circulator blower is energized on the appropriate cool
speed at the level and time determined by the selected
ramping profile. Electronic air cleaner terminals are en-
ergized with circulator blower.

5. Furnace circulator blower and outdoor cooling unit run
their appropriate speed, integrated control module moni-
tors safety circuits continuously.

6. Dehumidistat opens on humidity rise allowing the fur-
nace circulator blower to operate at 85% of the cooling
speed during combined thermostat call for cooling and
dehumidistat call for dehumidification.

7. Humidistat opens on humidity fall allowing furnace cir-
culator blower to switch back to normal cooling speed.

8. RandY1/Gor Y1+Y2/G thermostat contacts open, com-
pleting the call for cool.

9. Outdoor fan and compressor are de-energized.

10. Circulator blower continues running during a cool off de-
lay period. The OFF delay time and airflow level are de-
termined by the selected ramping profile.

11. Electronic air cleaner terminals and circulator blower
are de-energized.

12. Furnace awaits next call from thermostat.

HEATING - Abnormal Operation

The following presents the probable causes of questionable
furnace operation and how to fix them. Look through the
observation window in the blower access door and make a
note of the error code displayed on the dual 7-segment dis-
play. Next, refer to the Troubleshooting Chart - ComfortNet™
on the following pages for an interpretation of the code dis-
played on the LED's for a description of the problem.

NOTE: Use caution when reading the diagnostic codes from
the furnace control's dual, 7-segment LED's. The position
of the control within the furnace can lead to a misinterpreta-
tion of the error codes. With the control in an orientation as
shown below, codes on the dual, 7-segment LED's are read
left to right.

Memory Card Connector

Dual 7-Segment LED’s

1. Internal Control Failure with Integrated Ignition Con-
trol. Check for voltage to the furnace and low voltage at
the control board. Check for blown fuse on the control
board. If the control determines it has an internal fault, it
enters a locked-out state. Any of the situations men-
tioned will cause the dual, 7-segment LED's to be off.
The control board should only be replaced only after all
other checks from the Troubleshooting Chart -
ComfortNet™ have been verified.
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2.

System Lockout. If a flame is not sensed during the
first seven (4) seconds after the gas valve is energized,
the control turns off the gas. There will then be a 30
second delay while the induced draft blower is energized
to purge the heat exchanger. The ignitor will again be
energized and preheated for an additional (1) second.
The gas valve will then be energized. If flame is not sensed
the gas valve will be de-energized and another purge will
occur and a third ignitor warm up for an additional (2)
seconds will occur. The control will cycle the gas valve a
total of three (3) times before it determines it cannot
establish measurable combustion and enters a locked
out state. The diagnostic error code for this problem is
EO. The control can be reset and brought out of lockout
mode by turning the thermostat off for more than (5) sec-
onds and less then (20) seconds and then back on. It
can also be reset by turning off the electrical disconnect
switch to the furnace for a minimum of 5 seconds.

NOTE: The control board will automatically reset one hour
after lockout occurs. If the furnace frequently has to be re-

set,

it means that a problem exists that should be corrected.

Refer to Troubleshooting Chart - ComfortNet™ on the fol-

low
3.
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ing pages for aid in determining the cause.

Low Stage Pressure Switch Stuck Closed. If the con-
trol senses the low stage pressure switch is closed when
the induced draft blower is off, it waits until the fault is
corrected. The diagnostic error code for this problem is
E1. The probable cause is either a faulty pressure switch
or wiring.

Low Stage Pressure Switch Stuck Open. If, after the
induced draft blower is energized, the low stage pres-
sure switch does not close within 5 minutes, the control
will go into a 1-hour lockout. The control will automati-
cally reset from lockout and restart the ignition sequence.
The diagnostic error code for this problem is E2. The
probable causes are either disconnected hose to the
pressure switch, faulty pressure switch or wiring, re-
stricted air intake or flue piping.

Open Primary, Auxiliary, or Rollout Limit. If the limit
control opens, the air circulator blower and induced draft
blower will be turned on until the limit closes. The diag-
nostic error code for this problem is E3. The probable
cause is either low conditioned air flow due to dirty filter
or resistance in duct work, faulty limit, faulty blower,
blower speed set to low, misaligned burners, faulty in-
duced draft blower, or blocked flue.

Flame Sensed with No Call for Heat. If the control
senses a flame when the gas valve is de-energized, it
will run the air circulation blower and the induced draft
blower continuously with no further furnace operation.
The diagnostic error code for this condition is E4. The
probable causes are either a short to ground in flame
sense circuit, miswiring, lingering burner flame or a slow
closing gas valve.

10.

11.

12.

13.

Open Fuse. If the control detects an open fuse, it will
inhibit all furnace operation, except the display of the
error code. The diagnostic error code for this condition
is E5. The probable cause is a short in the low voltage
wiring, either internal to the furnace or external to the
furnace.

Low Flame Sense Signal. If the furnace continues to
operate and the micro-amp signal from the flame sensor
falls below specified level. The diagnostic error code for
this problem is E6. The probable cause is either a coated/
oxidized sensor, incorrectly positioned sensor in burner
flame or lazy burner flame due to improper gas pressure
or combustion air.

Check Igniter or No Ground Condition. Check for
broken or improperly connected igniter. Check for proper
ground and correct. The diagnostic error code for this
problemis E7.

High Stage Pressure Switch Stuck Closed. If the con-
trol fails to operate at high stage heat when commanded
to do so, the high stage pressure switch is stuck closed.
For this condition, the furnace will operate at low stage
only, regardless of the thermostat demand. The diag-
nostic error code for this condition is E8. The probable
cause is sticking high stage pressure switch contacts
or a short in the high stage pressure switch wiring.

High Stage Pressure Switch Stuck Open. This con-
dition can occur if the pressure switch hose is blocked
or pinched. Check for blocked flue and/or inlet air pipe.
Blocked drain, weak induced draft blower and malfunc-
tioning pressure switch are possible. The diagnostic
error code for this problem is E9 followed by a pause.

Reversed Polarity. If the 115V or 24V AC power leads
are reversed, the furnace will fail to operate. The diag-
nostic error code for this problem is EA. The probable
cause is either the 115V AC power to furnace or inte-
grated control module is reversed, the 24V AC wires to
transformer are reversed, or poor unit ground.

No Shared Data. The control does not contain any
shared data. Shared data sets contain all the informa-
tion required to drive the variable speed motor as well as
calculate airflow demands. The furnace cannot function
without the appropriate shared data set. The diagnostic
error code for the this condition is d0. A memory card
must be used to populate shared data to the control.
Contact your distributor to obtain the appropriate memory
card for your particular furnace model.

NOTE: Turn off power to the furnace prior to inserting memory
card onto the control. With memory card inserted onto con-
trol, turn power to furnace on. Control has accepted memory
card data once control displays OP on the dual, 7-segment
display. Memory card may be left on control or removed
and used on another furnace of the same model. Turn power
off to furnace prior to removing memory card.
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14.

15.

16.

17.

18.

Invalid Memory Card Data. This condition occurs if
the control rejects the shared data set on a memory
card. Memory cards are model specific. The diagnostic
error code for this condition is d4.

ECM Blower Motor Not Running. This condition oc-
curs if the control fails to detect the ECM blower motor
running when it should be running. The furnace will not
operate if the control detects the blower motor is not
running when it should be running. The diagnostic error
code for this condition is b0O. The probable cause loose
or disconnected wiring between the motor and control,
an open inductor (3/4 Hp and 1 Hp motors only), or a
failed ECM blower motor (see section S-16C in Servic-
ing).

ECM Motor Communications Lost. This condition oc-
curs if the furnace control cannot communicate with the
ECM blower motor. The furnace will not operate if the
control cannot communicate with the blower motor. The
diagnostic error code for this conditionisb1. The prob-
able cause loose or disconnected wiring between the
motor and control, a failed ECM blower motor (see sec-
tion S-16C in Servicing), or a failed control.

Motor Horsepower Mismatch. This condition occurs
if the horsepower of the motor connected to the control
does not match the motor horsepower specified in the
shared data set. The furnace will not operate is there is
a motor horsepower mismatch. The diagnostic error
code for this condition is b2.

Verify that the installed motor is the correct motor for
the furnace model. Obtain the correct motor for the fur-
nace model. Verify the shared data set is correct for the
furnace. The shared data set may be corrected using
the appropriate memory card. Contact your distributor
for the correct memory card. See preceding# 13 and 14
for additional memory card information.

ECM Motor Operating in a Limiting Condition. This
condition will occur if the ECM operates in a power,
speed, or temperature limiting condition. The furnace
will continue operating at reduced performance. The di-
agnostic error code for the this condition is b3.

Power Limit. In attempting to deliver the airflow demand,
the motor may exceed its rated output power. The mo-
tor will reduce its output to prevent exceeding its power
limit. This will result in lower than demanded airflow.
This will occur under high loading conditions. High load-
ing conditions could be due to blocked/clogged filters,
blocked or restrictive ductwork, or undersized ductwork.

Temperature Limit. In attempting to deliver the airflow de-

19.

20.

21.

mand, the motor may exceed its temperature limit. The
motor will reduce its output in an attempt to reduce its
temperature. This will result in lower than demanded
airflow. A high ambient temperature at a high loading
condition is the most probable cause. Reduce the am-
bient temperature and/or motor loading/demand.

Motor Trips. This condition occurs if the ECM motor
senses a loss of control or becomes overloaded. The
furnace may halt operation if the motor shuts down for a
trip condition. The diagnostic error code for this condi-
tion is b4.

Loss of Control (Lost Rotor Trip). This occurs if a sud-
den change in speed or torque is detected. The motor
will shut down and restart if this condition is encoun-
tered. Possible causes are abnormal loading conditions
due to sudden blockages of the duct system or sudden
high increases in the loading on the motor.

Overload (Current Trip). This occurs if the motor be-
comes overloaded due to high loading conditions. The
motor will shut down and restart if this condition is en-
countered. High loading conditions could be due to
blocked/clogged filters, blocked or restrictive ductwork,
or undersized ductwork.

Motor Locked Rotor. This condition occurs if the mo-
tor fails to start after (10) consecutive attempts. The
furnace will not operate if the ECM blower motor fails to
start. The diagnostic error code for this condition is b5.
The probable cause is an obstruction in the blower hous-
ing or wheel, seized motor bearings, or a failed blower
motor.

Motor Volts. This condition occurs if the line voltage is
too low or too high, or if the motors power module gets
too hot. The ECM motor will shut down while the abnor-
mal condition is present. If the abnormal condition is
cleared, the motor will restart. The furnace will be inop-
erable while the motor is off.

Over Voltage. If the line voltage exceeds 140VAC, the
motor will shut down due to an over voltage condition.
Verify the line voltage to the furnace is within the range
specified on the rating plate.

Under Voltage. If the line voltage is less than 70VAC,
the motor will shut down due to an under voltage condi-
tion. Verify the line voltage to the furnace is within the
range specified on the rating plate.

Over Temperature. A high ambient temperature or a
high loading condition is the most probable cause. Re-
duce the ambient temperature and/or motor loading/de-
mand.
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22.

44

Motor Parameters. This condition occurs if the motor
does not receive all the information is requires to oper-
ate or an event occurs that prevents the motor from
running, or the motor fails to start for (40) consecutive
attempts. The diagnostic error code for the this condi-
tionis b7. Probable causes are intermittent wiring con-
nection between the control and motor, an error with
the furnace control, or any of the conditions described
in 19, 20, or 21 above.

23. Low Indoor Airflow. This condition occurs if the in-

door airflow falls below a calculated minimum value. The
minimum airflow value is calculated from factors defined
in the shared data set. If the airflow falls below the cal-
culated minimum, the furnace will continue to operate
with the reduce airflow. If the furnace was operating at
stage, it will stage back to low in an effort to remedy the
condition. The furnace will halt operation if the airflow
falls to 0 CFM.

The diagnostic error code for the this condition is b9.
Probable causes are blocked/clogged filters, blocked
or restrictive ductwork, or undersized ductwork.
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PCBKF103 ano PCBKF104

Symptoms of Abnormal | Diagnostic/ ComfortNet™
Operation (Legacy & Status LED | Fault Description Thermostat Only Possible Causes Corrective Actions Notes & Cautions

ComfortNet™ Thermostat)| Codes Message | Code

« Furnace fails to operate None * No 115 power to INTERNAL EE |+ Manual disconnect switch |* Assure 115 and 24 « Turn power OFF prior

« Integrated control module furnace or no 24 volt FAULT OFF, door switch open or volt power to furnace to repair.

LED display provides no power to integrated 24 volt wire improperly and integrated control « Replace integrated
signal. control module connected or loose module. control module fuse

« ComfortNet™ thermostat « Blown fuse or circuit « Blown fuse or circuit » Check integrated control with 3A automotive
“Call for Service” icon breaker breaker module fuse (3A). fuse.
illuminated « Integrated control « Integrated control module Replace if necessary. « Read precautions

« ComfortNet™ thermostat module has an has an internal fault » Check for possible in “Electrostatic
scrolls “Check Furnace” internal fault shorts in 115 and 24 Discharge” section of
message volt circuits. Repair as manual.

necessary. « Replace control with
* Replace bad integrated correct replacement
control module. part

« LED display indicates On On * Normal operation None None [+« Normal operation * None « Normal operation

* Furnace fails to operate EO « Furnace lockout LOCKOUT EO | Failure to establish fame. |+ Locate and correctgas |+ Turn power OFF prior

« Integrated control module due to an excessive Cause may be no gas interruption. to repair.

LED display provides EO number of ignition to burners, front cover « Check front cover - Igniter is fragile,
error code. “retries” (3 total) pressure switch stuck pressure switch operation| handle with care.

« ComfortNet™ thermostat open, bad igniter or igniter | (hose, wiring, contact . Sand fame sensor
“Call for Service” icon alignment, improper operation). Correct if with emery cloth.
illuminated. or|fces, or coated/oxidized necessary. + See “Vent/Flue Pipe”

« ComfortNet™ thermostat or improperly connected |, Replace or realign igniter. |~ section for piping

W " fame sensor. 3
scrolls “Check Furnace * Check fame sense details.
message. + Loss of fame after signal. Sand sensor if

emsatlabtiles?rr::r?; (i:c:'szs coated and/or oxidized.

sugply, lazy buFr)ner f%lmes + Check fue piping for

(improper gas pressure blockage, proper _Iength,

or restriction in fue and/ elbgws, and tgrmmauon.

or combustion air piping), |* Verify proper induced

front cover pressure switch | draft blower performance.

opening, or improper

induced draft blower

performance.
« Furnace fails to operate. El * Low stage pressure PS1 E1 |+ Low stage pressure switch |+ Replace low stage « Turn power OFF prior
. switch circuit is CLOSED contacts sticking. pressure switch. to repair.

Integrated control module
LED display provides E1
error code.

ComfortNet™ thermostat
“Call for Service” icon
illuminated.
ComfortNet™ thermostat
scrolls “Check Furnace”
message.

closed at start of
heating cycle.

Shorts in pressure switch
circuit wiring.

Repair short in wiring.

Replace pressure
switch with proper
replacement part.
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Symptoms of Abnormal . . ComfortNet™
Operation (Legacy DIEgfesiie) _ Thermostat Only . . . .
Status LED | Fault Description Possible Causes Corrective Actions Notes & Cautions
& ComfortNet™ Codes
Thermostat) Message Code

¢ Induced draft blower E2 * Low stage PS1 OPEN E2 « Pressure switch hose « Inspect pressure switch |+ Turn power OFF prior
runs continuously with no pressure switch blocked pinched, or hose. Repair/replace if to repair.
further furnace operation. circuit is not connected improperly. necessary. « Replace pressure

« Integrated control module closed. « Blocked fue and/orinlet |« Inspect fue and/or inlet switch with proper
LED display provides E2 air pipe, blocked drain air piping for blockage, replacement part.
error code. system or weak induced proper length, elbows, « Replace induced draft

- ComfortNet™ thermostat draft blower. and termination. Check blower with proper
“Call for Service” icon « Incorrect pressure drain system. Correct as replacement part.
illuminated. switch set point or necessary.

« ComfortNet™ thermostat malfunctioning switch * Check induced draft
scrolls “Check Eurnace” contacts. blower performance.
message. « Loose or improperly Correct as necessary.

connected wiring. « Correct pressure switch
set point or contact
motion.
« Tighten or correct wiring
connection.

« Circulator blower E3 ¢ Primary limit or HIGH LIMIT E3 « Insuffcient conditioned |+ Check fiters and « Turn power OFF
runs continuously. No auxiliary limit OPEN air over the heat ductwork for blockage. prior to repair.
furnace operation. circuit is open. exchanger. Blocked Clean flters or remove « See Specifcation

« Integrated control « Rollout limit fiters, restrictive obstruction. Sheet applicable
module LED display circuit is open. ductwork, improper « Check circulator to your model* for
provides E3 error code. circulator blower blower speed and allowable rise range

« ComfortNet™ speed, or failed performance. Correct and proper circulator
thermostat “Call circulator blower motor. speed or replace blower | speed.
for Service” icon « Flame rollout. motor if necessary. « See "Vent/Flue Pipe"
illuminated. « Misaligned burners, « Check burners for section for piping

« ComfortNet™ blocked fue and/or proper alignment. details.
thermostat scrolls air inlet pipe, or failed |+ Check fue and air inlet
“Check Furnace” induced draft blower. piping for blockage,
message. « Loose or improperly proper length, elbows,

connected wiring. and termination.
Correct as necessary.

* Check induced draft
blower for proper
performance. Replace if
necessary.

« Tighten or correct
wiring connection.

¢ Induced draft blower E4 * Flame sensed IMPROPER E4 « Short to ground in « Correct short at fame « Turn power OFF
and circulator blower with no call for FLAME fame sense circuit. sensor or in fame prior to repair.
runs continuously. No heat. « Lingering burner fame. sensor wiring.
furnace operation. - Slow closing gas valve. |* Check for lingering

« Integrated control fame.
module LED display « Verify proper operation
provides E4 error code. of gas valve.

+ ComfortNet™
thermostat “Call
for Service” icon
illuminated.

+ ComfortNet™
thermostat scrolls
“Check Furnace”
message.

« No furnace operation. E5 * Open Fuse Not Not « Short in low voltage « Locate and correct « Turn power OFF

« Integrated control Displayed Displayed | wiring short in low voltage prior to repair.
module LED display wiring « Replace fuse with
provides E5 error code. 3-amp automotive

« ComfortNet™ type
thermostat displays
“Battery Power”

« Normal furnace E6 * Flame sense WEAK E6 * Flame sensor is ¢ Sand fame sensor if « Turn power OFF
operation. micro amp signal FLAME coated/oxidized. coated/oxidized. prior to repair.

« Integrated control is low « Flame sensor « Inspect for proper « Sand fame sensor
module LED display incorrectly positioned sensor alignment. with emery cloth.
provides E6 error code. in burner fame. « Check inlet air piping « See "Vent/Flue Pipe”

¢ Lazy burner fame for blockage, proper section for piping
due to improper gas length, elbows, and details.
pressure or combustion termination. « See rating plate for
air. » Compare current gas proper gas pressure.
pressure to rating plate.
Adjust as needed.
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Symptoms of Abnormal

ComfortNet™

- Diagnostic/
o Thermostat Onl . . . )
OpeEiem (Legrey Status LED | Fault Description Y Possible Causes Corrective Actions Notes & Cautions
& ComfortNet™ Codes
Thermostat) Message Code
« Furnace fails to operate. E7 « Problem with IGNITER E7 « Improperly connected ¢ Check and correct « Turn power OFF
« Integrated control igniter circuit. FAULT igniter. wiring from integrated prior to repair.
module LED display - Shorted igniter. control module to - Replace igniter with
provides E7 error code. « Poor unit ground. igniter. correct replacement
« ComfortNet™ « Igniter relay fault on * Replace shorted igniter. part.
thermostat “Call integrated control « Check and correct unit |+ Replace control with
for Service” icon module. ground wiring. correct replacement
illuminated. « Check igniter output part.
« ComfortNet™ from control. Replace if
thermostat scrolls necessary.
“Check Furnace”
message.
« Furnace fails to operate E8 « High stage PS2 CLOSED E8 « High stage pressure * Replace high stage « Turn power OFF prior
on high stage; furnace pressure switch switch contacts sticking. pressure switch. to repair.
operates normally on low circuitis closed « Shorts in pressure « Repair short in wiring « Replace pressure
stage. at start of heating switch circuit wiring. switch with proper
« Integrated control module cycle. replacement part.
LED display provides E8 ¢ Induced draft
error code. blower is
operating.
* Furnace is
operating on low
stage only
« Furnace fails to operate E9 « High stage PS2 OPEN E9 * Pressure switch hose  Inspect pressure switch [+ Turn power OFF prior
on high stage; furnace pressure switch blocked pinched, or hose. Repair/replace if to repair.
operates normally on low circuit is not connected improperly. necessary. « Replace pressure
stage. closed.  Blocked fue and/or inlet |« Inspect fue and/or inlet switch with proper
« Integrated control module « Induced draft air pipe, blocked drain air piping for blockage, replacement part.
LED display provides E9 blower is system or weak induced | proper length, elbows, « Replace induced draft
error code. operating. draft blower. and termination. Check blower with proper
« Furnace is « Incorrect pressure drain system. Correct as replacement part.
operating on low switch set point or necessary.
stage only malfunctioning switch « Check induced draft
contacts. blower performance.
« Loose or improperly Correct as necessary.
connected wiring. « Correct pressure switch
set point or contact
motion.
« Tighten or correct wiring
connection.
« Furnace fails to operate. EA « Polarity of 115 volt | REVERSED EA « Polarity of 115 volt AC « Review wiring diagram to [+ Turn power OFF prior
« Integrated control module AC is reversed PLTY power to furnace or correct polarity. to repair.
LED display provides EA integrated module is - \erify proper ground.
error code. revered. Correct if necessary.
« ComfortNet™ thermostat + Poor unit ground « Check and correct
“Call for Service” icon wiring.
illuminated.
« ComfortNet™ thermostat
scrolls “Check Furnace”
message.
« Integrated control EF « Aux switch open Aux Alarm EF « High water level inthe [+ Check overfow pan and | Turn power OFF prior
module LED display EF Fault evaporation coil. service. to service.
error code.
« ComfortNet™ thermostat
“Call for Service”.
« Furnace fails to operate. do « Data not yet on NO NET do « Furnace does not « Populate shared data « Turn power OFF prior
. network. DATA contain any shared data.| set using memory card. to repair

Integrated control module
LED display provides dO
error code.

ComfortNet™ thermostat
“Call for Service” icon
illuminated.
ComfortNet™ thermostat
scrolls “Check Furnace”
message.

Use memory card for
the specifc model.
Insert memory card
BEFORE turning
power ON. Memory
card may be removed
after data is loaded
and power is turned
off.

Error code will be
cleared once data is
loaded.
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Symptoms of Abnormal Stegmesits ComfortNet™
Operation (Legacy Status LED | Fault Description W (oL Possible Causes Corrective Actions Notes & Cautions
& ComfortNet™ Codes
Thermostat) Message Code

« Operation different than d4 « Invalid memory INVALID MC da « Shared data set on « Verify shared data setis | Turn power OFF prior
expected or no operation. card data. DATA memory card has been correct for the specifc to repair

« Integrated control rejected by integrated model. Re-populate data [« Use memory card for
module LED display control module using correct memory the specifc model.
provides d4 error code. card if required. « Insert memory card

« ComfortNet™ thermostat BEFORE turning
“Call for Service” icon power ON. Memory
illuminated. card may be removed

« ComfortNet™ thermostat after data is loaded
scrolls “Check Furnace” and power is turned
message. off.

« Error code will be
cleared once data is
loaded and power is
turned off.

« Furnace fails to operate. b0 « Circulator blower | MOTOR NOT b0 « Loose wiring connection |« Tighten or correct wiring | Turn power OFF prior
« Integrated control motor is not RUN at circulator motor connection. to repair
module LED display running when it power leads or « \erify continuous « Replace inductor with
provides b0 error code. should be running. circulator motor power circuit through inductor. correct replacement
+ ComfortNet™ thermostat leads disconnected. Replace if open or short | part.
“Call for Service” icon * Open circuit in inductor | circuit. - Replace circulator
illuminated. or loose wiring « Check circulator blower motor with correct
« ComfortNet™ thermostat connection at inductor motor. Replace if replacement part.
scrolls “Check Furnace” (3/4Hpand 1 Hp necessary.
message. models only).
« Failed circulator blower
motor.
« Furnace fails to operate. bl « Integrated control MOTOR bl « Loose wiring connection | ¢ Tighten or correct wiring | Turn power OFF prior
« Integrated control module has lost COMM at circulator motor connection. to repair
module LED display communications control leads. « Check circulator blower |+ Replace circulator
provides b1 error code. with circulator « Failed circulator blower | motor. Replace if motor with correct
« ComfortNet™ thermostat blower motor. motor. necessary. replacement part.
“Call for Service” icon « Failed integrated control |« Check integrated control |+ Replace integrated
illuminated. module. module. Replace if control module with
« ComfortNet™ thermostat necessary. correct replacement
scrolls “Check Furnace” part.
message.
« Furnace fails to operate. b2 « Circulator blower MOTOR b2 « Incorrect circulator « Verify circulator blower if [+ Turn power OFF prior
« Integrated control motor horse MISMATCH blower motor in furnace. | motor horse power is the | to repair
module LED display power in shared « Incorrect shared data same specifed forthe |+ Replace motor with
provides b2 error code. data set does not set in integrated control | specifc furnace model. correct replacement
« ComfortNet™ thermostat match circulator module. Replace if necessary. part.
“Call for Service” icon blower motor + Verify shared data setis |. Use memory card for
illuminated. horse power. correct for the specifc the specifc model
« ComfortNet™ thermostat model. Re-populate data |, |nsert memory card
scrolls “Check Furnace” using correct memory BEFORE turning
message. card if required. power ON. Memory
card may be removed
after data is loaded
and power is turned
off.

« Error code will be
cleared once shared
data and motor horse
power match.

« Furnace operates at b3 « Circulator blower MOTOR b3 « Blocked flters. * Check flters for « Turn power OFF prior
reduced performance. motor is operating LIMITS « Restrictive ductwork. blockage. Clean flters to repair.

Airfow delivered is less
than expected.
Integrated control
module LED display
provides b3 error code.

in a power,
temperature, or
speed limiting
condition.

Undersized ductwork.

High ambient
temperatures.

or remove obstruction.
Check ductwork for
blockage. Remove
obstruction. Verify all
registers are fully open.
Verify ductwork is
appropriately sized for
system. Resize/replace
ductwork if necessary.
See "lIl. Product
Description" and "IV.
Location Requirements
& Considerations"
furnace installation
requirements.
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Symptoms of Abnormal Diagnostic/ ComfortNet™
i . Thermostat Onl . . . .
Operation (Legacy Status LED | Fault Description Y Possible Causes Corrective Actions Notes & Cautions
& ComfortNet™ Codes
Thermostat) Message Code
« Furnace fails to operate. b4 * Circulator blower | MOTOR b4 | Abnormal motor * Check filters, filter grills/ |« Turn power OFF prior
« Integrated control 21%;); ?)?r:gfosr TRPS :ﬁasdlggasgrdt?)?nucehange registers, duct system, to repair
module LED display control sudzen blockaqe 6f and fumace air inlet/
provides b4 error code. i : lockag outlet for blockages.
« Circulator blower furnace air inlet or
« ComfortNet™ thermostat tlet
“ fan i motor senses outlet.
Call for Service” icon high
illuminated. igh current.
« ComfortNet™ thermostat
scrolls “Check Furnace”
message.
« Furnace fails to operate. b5 « Circulator blower |MOTORLCKD| b5 |+ Obstruction in circulator | * Check circulator * Turn power OFF prior
« Integrated control motor fails to start ROTOR blow housing. blower for obstructions. to repair.
module LED display 10 consecutive - Seized circulator blower | R€Move and repair/ + Replace motor with
provides b5 error code. times. motor bearings. replace wheel/motor if correct replacement
* ComfortNet™ thermostat * Failed circulator blower |. ooy o part.
p o * Check circulator blower ’
Call for Service” icon motor. . « Replace wheel with
i motor shaft rotation and
illuminated. . correct replacement
. motor. Replace motor if part
« ComfortNet™ thermostat necessary. '
scrolls “Check Furnace”
message.
« Furnace fails to operate. b6 « Circulator blower MOTOR b6 * High AC line voltage to |* Check power to furnace. |« Turn power OFF prior
- Integrated control motor shuts down VOLTS furnace. Verify Ilqe vc_)lte_:\ge to to repair
module LED display for over or under * Low AC line voltage to furnace is VYlthln the
provides b6 error code. voltage condition. furnace. range specified on the
« ComfortNet™ thermostat « Circulator blower * High ambient .g‘mﬁ?ﬁ rst'n(? piate.
“Call for Service” icon motor shuts temperatures. ee 1. Froduct
o Description” and “IV.
illuminated. down due to ) h
Location Requirements
« ComfortNet™ thermostat over temperature } PSR
lls “Check F N diti & Considerations
scrolls “Check Furnace condition c(;nI furnace installation
message. power module. requirements.
 Furnace fails to operate. b7 * Circulator blower MOTOR b7 * Error with integrated * Check integrated control |* Turn power OFF prior
« Integrated control motor does not PARAMS control module. module. Verify control is | to repair.
module LED display have enough * Motor has a locked populated with correct | * Replace with correct
provides b7 error code. information to rotor condition. shared data set. See replacement part(s).
« ComfortNet™ thermostat operate properly. data errors above for * Use memory card for
“Call for Service” icon Motor fails to start details. the specific model.
illuminated. 40 consecutive -Chec_K for locked rotor
« ComfortNet™ thermostat times. cgndltl?n (jete _zlerror code
scrolls “Check Furnace” above for details).
message.
« Furnace operates at b9 * Airflow is lower LOW ID B9 « Blocked filters. « Check filters for « Turn power OFF prior
than demanded. AIRFLOW « Restrictive ductwork. blockage. Clean filters to repair.

reduced performance or
operates on low stage
when high stage is
expected.

Integrated control
module LED display
provides b9 error code.

¢ Undersized ductwork.

or remove obstruction.
« Check ductwork for
blockage. Remove
obstruction. Verify all
registers are fully open.
« Verify ductwork is
appropriately sized for
system. Resize/replace
ductwork if necessary.

49



PCBKF101/2

TROUBLESHOOTING

red yuowede|dor

1091109 YIM JOMO[q
yeIp paonpur odefdoy
“yed

JUaWA0R[daI 1991100 M
yoyms amssoid ooejdoy
“1redax

“u01)0oUU0d
Surm 1021100 10 UYL
‘uonour 39e3U09 I0

jurod 10s yoyms ainssaid 3001100
*K1e$S900U

Se 102110D) .OQGNE.EO%.MOQ

10MO0[q JJeIP PIINPUI I3
*K1essaoou

S 1091100 "WR)SAS UreIp oY)
“UOTBUTULIS) PUB ‘SMOQ[d ‘YIFud]
1odoid “oFeyo0]q 10§ Surdid

Ire Jo[ur Jo/pue anyj joadsuy
*Aressodau J1 doejdararedoy

Sunnm

Ppayoauuod Ajradoidur 10 2500
*S)0BIU0D

yoyms Suruondunyjew 1o

jurtod 108 yoyms dmssoxd 1091109U]
“IOMO[q YJRIP PadNpul

eOM 10 WASAS UTRIP PAYO0[q
‘odid 1re jo1ut J0/puUe anjy payoorg
‘Ajradordur pajosuuod 10 ‘payourd

*pasopd
JOU ST JINJIIO YOIIMS

-ofessow ooeUIn{

3094, S[[0I0S 1BISOULIY) 1y JONHOJWO))
“pajeUTIN[T UOJT  IOTAIOS

10J [[BD),, YeISOULIAY) 1 JONHOFWO))
*0p0o 10113 3 sopiaord

Keydsip AT 2npowr [o1u0d pajersouy
‘uone1odo 9oBWING IOYLINJ OU YIM

oyJoud g0 omod wing, e *asoy yams amssaid 10adsuy o PAI0[q ASOY YOMS dINSSAI] ® 2 NAJO ISd amssaid oFe)s Mo e 3 A[Snonupuoo suni JoMo[q Jep paonpuj e
‘uado st yoyms amssard
Q) J1 183y 10 [[8D oY) "UOISIOAU0D *g "] Jododuu
s pasooid pue reonpur ‘amssaxd pojruew seg rodoxdur *9pod [ Surpeajsiwu
oy 1amod AJuo [[im 31 ‘130 oyms 2AJeA ses ‘Ajddns & Aejdsip Aewr pue jdwape 1xou
"POATAOQI ST JEaY] I0J [[ED B se§ — uontuSt ou jo asned 10§ a1y 210§0q pue jdwope uonruSt
uoym yoyms amssaid uado 300 “pIeoq [01U0d [0 INGDd Ppa[Iey © 10k yoyms amssaid "oessou o0euIn,{
UE J0J SYOaYD PIe0q YL e ym paddinba st ooeuIny PIsO[d © 193)3p [[1M [ONUOD 399YD,, S[[OI0S JEISOULIA) jy JONHOJUWO]D) @
‘yed J1 sydwone uonmuSt usomiaq 1019Dd Yim Sutwr preog e *poJeUTIIN{[T UOJT  SITAIOS
JUAWOIB[dAI 101100 YHIM umoys apod [ presaisiq e ‘Sum 10 [[D),, JeISOULIAY) 1y JONHOJUIO) e
yoyms amssaid ooejdoy e ‘Surim ur poys Jredoy e JINOIIO Yo)Ims aInssald ur spoys e *91040 Sunyeay jo 1reys *0p0o 10113 T3 sopiaord
“nedox YONMS ‘SuDyons $108)U0d aiso1n J& PISO[D ST JINJIIO YI)IMS : Keydsip AT 9[npou [013U0 PAJeISAu] e
0y 1oud JJO 1omod uing, e amssaxd oFe)s mo] 20e[doy e yoyms amssaid oFeis moJ e Iq ISd ainssaid a3e)s moT e 3 -are1ado 0y siej oorUIN e
“doueur1ojrad
10M0][q Yye1p paonpur 1odoxduwr
“oouewLIOfIdd 10M0[q 10 ‘Suruado yoyms amssaid 10400
yeap paonpur sodoid AjLop e Juoxy (Suidid 11w uonsnquIod
‘uoyemIuLS) 10/pue dn[J UI UONOLISAI
pue ‘smoqje ‘yi3usf rodod 10 amssaid ses 1ododur)
‘a8exjoo]q 1oy Surdid enyy 3oy e soweyy Jouinq Azef ‘Ajddns
"PIZIPIXO 10/pUe PAjJeOd JI JOSUIS sed paydnuojur oq Aew asne)
‘s[rejop Surdid 10y uonoas pues ‘TeuSIs asuds duwie[j oY) e *JUSWIYST[QRIS I9)JE JWR] JO SSOT o
L2did an[JAUdA,, 93G -1031uS1 uSiyear 10 ooe[doy e “10SUIS QW[ PIIOIUUOD -a8essow  2oBUIN]
oo Arouwd *KIRSS200U \ATOQO.EE_ 10 PAZIPIX0/P)e0d 99y, S[[0I0S JBISOULIdY 1 JONHOJWOD) o
UM IOSUSS QWR[f pueS e J1100110) “(uonerado joeIu0d 10 ‘sdo1j110 1odoxduwr "PajeuTlIN([I UOdT  IJTAIS
‘IR YYIM ‘Furnm “esoy) uonjerado yojims “uowrugie 131ust 10 1o31udt peq 10§ [[eD,, JeISOULIAY) yy JONHOJWOD) o
[puey ‘o[iely 1 IJUT] o anssaid 19400 JUOL O o ‘uado sjoms yojims arnssaid 10400 (18303 €) . SoLIAI,, UONIUIT "0poo JoLd 13 sopraoxd
“nedox ‘uondniiojur juoly ‘s1ouIng o) ses ou oq Aewr JO IOQUINU QAISSIIXD UE . Keydsip AT 9[npou [013U0D PAJeISAIU] e
oyJoud g0 Jomod wing, e seg 1091100 Pue 9Jeo0T e osne)) ‘OWe[J YsI|qeIso 0) aIN[Ie] e 0q 1N0YD0T 0} 9Np JNOYO0] doeUIN] e 3 9erodo 0y s[rey doeUIN e
uopnerado [euioN e QUON e uonerado [PULION o | SuON QuUON uonerado [euLioN e o o) sayeatpur Aefdsip Qg1
‘syred yuowdoedar
JUQLIND 1M d[Npow ‘a[npow
[01u0d pajeidojur 2oe[doy e [01u09 pAjeISAuI peq d9e[doy e jney
‘[enueW JO UOT}OdS *K18SS900U [BUIdJUI UE SBY d[npou
81eYOSI(T ONEISONO[T,, se aredoy] "S)INOIID J[OA {7 pue [013U09 pajeISAu] e oFessow  o0eUIN]
ur suonnesard peay e G171 ul spoys d[qissod 10§ yooyD) e J[ney [eusoiur 19yBAIq 399D, S[[0IOS JBISOULIA} 1y JONHOJWOD) e
'asny oATJOWIOINE "Kressaoou J1 ooe[doy "(V¢) asny U Sey 9[NPOW [01U0D PIRISNU] o JINOIID 10 ASNJ UMO[E o PajeUTUN][T UOIT  BITAIS
V€ Yim asng snpowr S[npow [013U0D PAJRITAIUL YD) e 193[B3I(Q JINOIID IO 3SNJ UMO[E e snpour 10} [[8D),, YeISOULIAY} 1y JONMOJWIO])
[onuo0o pajeidajur ooe[doy e ‘g[npow 9500] 10 Pa3ouu09 Afrodoxduwr [013u05 pajesSajul ‘Teusis ou sopiaoxd
“aedax [013U00 pajeISejul puE dovUINy QIIM JJOA {7 10 uddo YojIms 100p LINVA 03 10Mm0d 3[0A $ Ou 10 Keydsip (T 9[npou [013U0D pAjeISau] e
oyoud g0 1omod winy e 0 10M0d JJOA 7 PUB G[ | 2INSSY ® 110 YOIMS JO0UUOISIP [ENUBA ® 9 TYNIAINT aoeuIny 0 1omod G ON e SQuoN. 9jerado 03 s[rey soewIN e

suopne)) 2 sAPON

SUODIY IADIALIOD)

sasne)) IqIssoq

Apo,

A[uQ yeIsomidy I,
widIN}I0Jwo)

uondrsy( Ine,

$3p0D A1

snje)g/onsouselq

(Ye)SOULIdY I, 1y )INII0JUI0) 79

£5e397) uonerddQ [euriouqy jo swoydwAg

50



PCBKF101/2

TROUBLESHOOTING

"POPEO] ST BJEp 90UO
PaIea[d 9q [[1M 9POD JOLIT
‘pIed Arowdwr SurAowax
210Joq 110 Jomod uinp
'papeo]

ST BJEp JOJJ& POAOWIAT

9q Aew pIed AI0WN ‘NO
Jomod Surumy 70444
pIeo A1owow J1asuy
‘Jopow oyy10ads

Q) 10j pIed A1owaw s

-oJessowr  oovuIn,|

997D, S[[0IIS JBISOULIAY) 1 IONHOJWO))
*PAIRUTWIN{[T UODT , DIIAIS

10J [[eD),, 1eISOULIAY] yy 1 RNMOJUI0))
*9p03 10119 fIp sapiaoid

1redax ‘pres Arowow "BJep pareys VIVAd Aedstp qFT 9[npoul [013U0d pAjeIZaIu] e
03 oud 40O Jomod umy, e Buisn 1as ejep pareys gemndog e Aue urejuod JoU S0P dJBUIN or LAN ON J10M19U U0 oK j0U IR @ o -orerodo 03 s[iey 9orUIN @
‘agessow  doeUIn,
00U, S[[OIOS JBISOULIAY} 1 JONMOJWIO) e
*SULIIM 1091100 PUB JOdUD) *POJRUTLN{[T UODT  IIIAIS
"KIBSS900U punois jiun 1004 e 10} 11D, 18ISOULIY} 1y JONHOJWOD) o
J1100110) punoiad 1odosd KJuop e ‘pardAal "9poo 10110 3 sepraoxd
“nedox *Kyrejod 3001100 SI 9[npow pajeISojur Jo doBUINy ALTd PISIOAQI ST : Keydstp (4T o[npow [0U0D PajeISAIU] e
0y 1oud JJO 1omod uing, e 0) weIderp SuLIIM MITAYY e 0) 19m0d DV 1[OA G T JO AjLIB[Od e VA AASHAAT OV 1[0A GIT JO Krejod e tH3 *9ye10do 03 s[rey dorWIN] °
"uoI0aUU0d
SuLIm 1021100 10 UNYSIL,
*uorjou JOBIUOI 10
jutod 3as yoyms anssaid 1001100 e ‘Suum
*AIBSSO09U Pa10auu00 Apadorduwr 10 35007 o
SE J00110)) “ddueuLIoj1od *$10BJU0D
“yred juswraoedar 10MO[q JJeIP PadnpuI Yooy e yoyms Suruonounyrew 1o jurod
1991109 Y)IM JOMO[q *K18SS900U 198 YoJIMS 21nssa1d J0a1I00U] e AJuo oSe)s moj
JJeIp paonpur ooe[doy e S J00110D) "WRISAS UIRIP YooY *10MO[q }JeIp Paonpul uo Superodo st ooewIng e
red ‘UOTJRUTULI) PUE ‘SMOQ[o ‘[ISUQ| Yeam 10 WoISAS ureIp payooq ‘Sunerodo
Juowrdoe[dor 1001109 YHm 10doad “oFeyo0]q 103 Surdid ‘odid 11e jo[ur Jo/pue anjj payoo[g e SI JOMO[Qq JJBIP paonpuj e *9p0d 10119 {7 sapraoxd
yoyms assord ooedoy e Ire Jo[ul Jo/pue anyj 10adsu] e *Kpradoxdun *pasoro Kerdsip Qg T o[npow [01U0D PARISAU] e
“1redax "Aressadau J1 ooejdayaredoy Pjoauu0d 10 ‘paydurd JOU ST JINDIID YI)IMS . -93e)s mo[ uo A[jewiou sajerado doevuIng
0} joud 40O Jomod ung e -osoy yoyms ainssard joadsu e PaY00][q 9SO YOUMS dINSSAIJ 64 NAdO 7Sd amssaxd oFes ySiy e £ ‘a3e)s Y31y uo oyerodo o0y s[iey ooeUIN ©
Kquo o3e)s mo|
uo Junerado st ooeUINg e
ed ‘Sunerodo
Juawade[dar J0II00 YPIM ‘Surm ST JOMO[q JJBIp PIonpu] e *3p0d 10113 g3 sapraoad
yoyms anssard ooejdoy e Sunm ur Joys Jedoy e IN2110 YoJIMs 21nssaid ur spioys e *910A5 Surjeay Jo e)s Aeldsip @41 o[npouwt [01U0d pajeI3au] e
“aedax YONMS ‘Suryons sjoeu0d aaso1n & PASO[O ST JINJIIO YI)IMS B *a5e)s mof uo Ajjeuriou sejeredo doeuIny
0y 1oud JJO 1omod uing e amssaid o3eys Y31y soejdoy e yoyms ainssaid 93e1s Y31 e I°es amssaid o3e1s Y1 H3 <a3e1s Y31y uo oyerado 0} s[iey doeUIN] °

suonne)) % sAPON

SUONIY IADIAL

sasne)) IqIssoq

i

°poD

AQuQ jeIsouLdy |,
wildN}0JWo)

uondrdsd( ey

$9poD Ad'1
snje)g/onsouseiq

(3BIsOULIdY I, 1y JONI0JWO)) 29 AIe397])
uonerddQ [euriouqy jo swoydwAg

51



PCBKF101/2

TROUBLESHOOTING

red yuswooerdar 1091100
yim [onuod doejdoy
red yusweoedar 1091100
s 101uSt 2oejdoy

*K1essa0du J1 ode[doy [onuodo
wouiy ndino 191Ut yooy)
‘Sulnm

PuUNoI3 JIun 1991100 pue YY)
*10)1uS1 pajtoys doejdoy
“10)1ug1

*2[NpoUI [0IJU0D
pajeIdajur uo jney Aefor 10U
‘punoid jiun 1004

-ofessow  o0eUIN]

9D, S[[OIIS JLISOULIN) 1y JONHMOJWO))
"PorRUTLIN[T UOIT , IOTAIOS

10J [[BD),, JeISOULIAY) 1y }ONMOJWO))
*9p0o Jo11d #Jsopiaoid

suopne)) % sAPON

SUONIY IANIILIO

sasne)) d[qIssoq

2po)

a3esso|N

AuQ yejsoursoyJ,
wi3IN}I0JUo)

ydLsa( yneq

$9poD AA'T
snyeys/nsouselq

(3eIsourIdy J, i 3dN310jwio)) 2 £2e3ay)
uonesadQ [eurtouqy jo swoydwAg

“1redax 0} 9[nNpoW [01U0J pPIjeIZANUI “191uS1 pauoys ITNVA “JINOII0 Aerdsip @g-1 o[npow [013U0d PajeIZAU] e
0y Joud 40O 1omod umnj, e wolj SULIM 1091100 PUB YY) e “1o1ug1 pajoouuod Aprodorduy Vs YALINOI 19011 Y)IM Wo[qold e -arerado 03 sjiey odrUINg e
‘papaau se snlpy -orejd Suner
-ainssaid sed 03 ainssaid sed juarmo aredwo) e
10doxd 105 oyerd Sune1 o3 e ‘UoOHRUIULIY) pue
‘s[rejop Surdid 10j uonoas ‘smoq[o ‘yi3ua] 1odoid ‘a3exo0lq “1Ie UoNsSnquIod
WAdid an[gudp, 995 e 10§ Surdid are jour yooy) e 10 2mssaxd sed rododur
YIo[o A1owd Juowugie 0] onp SWe[J 1ouIng AZe] e
)M JOSUSS SWE[J pUBS e 10suas 1adoid 103 109dsu] e ‘Quwre[y Jouing ur pauonisod "3p0d 10113 g3 sapraoid
“1redor "POZIPIX0/PA)LOd A[1091100UT JOSUDS JWe]] o ANVTA Mo s1 [eusis : Aeydsip @47 o[npout [ouoo pajeISoiu] e
oy.oud 4O 1omod umy, e J110SUdS QR[] pues e “POZIPIXO/PIYROO ST JOSUIS SWE[] e 97 NVAM dwe o1orw osues owre[ e 5 ‘uonerdado dorUINg [BULION e
- Joamod K1opeq,,
2d£) aanowone SAe[dSIp 12ISOULIO 5y, JONHOJWO)) o
QEmnm yym osny OUG_QDM ° 9p0d I0LID 63 va\rOuQ
“nedax Surm oSeyjon pakerdsiq . Kerdsip Q4T o[npout [013u0d pajeISou] e
oy toud 70 omod umy, e MO UT JI0T[S }021I0D PUE 2JBO0T] Surm oFe)j0A MOT UT JIOYS e Eﬁmm_c 10N asnjuadp e 53 ‘uonerado ooeuIny ON
“oFessowr  ooeUINg
309YD),, S[[010S 1BISOULIAY} 1 }ONHOJWIOD)
“poreUILIN[T UOJI , IIAIDS
INLIN 10§ [[D),, JRISOULIDY} 1y JONMOJWO)) o
se3 jo uonerado 1odoid Ajiop “9AJeA S8 FUuISO[0 MO[S e *9p0o9 10119 |13 sap1aoid
owrely SuuaSur] 10§ oY) e ‘oweyy Jouing Sulodul| e Kerdsip qdT o[npout [01u0d pajeiSou] e
“aredor “SULIIM JOSUOS SWIE[J UT DI TNVTA 189y 10§ [[ed ; ‘uonerado doeuINg ON "A[SNONUUOD SUNT
oy toud 10 1omod umy, e 10 JOSUDS SB[ JE JI0YS 1991100 o 9SUQs QIR UT punois 0} 110YS e I8 JAJOAINI OU ()IM PISUSS JWE[] e ! 10MO[q J0JR[NOIIO PUE JOMO][q JBIP PONPU] e
"uO0NddUUOd
SuLIIM 1091100 10 UAYSI], e
*A1eSS900U
Jrooerday -ooueuntojrad redoxd
10J J9MO[q JJBIP PAONPUIL O
*A1BSS900U SB
1091100 "UONRUIULIS) PUB ‘SMOQ[d
‘p8uay 1odoad ‘a3ex001q 10} “Sunm
Surdid jorur 1re pue anfy oy e pajoouuo0d Ajradordurr 10 95007 e
‘sqrejop Surdid 10j uonoas Juowugie “IOMO]q JeIp paonpul
Lodig anj.y/ua , 39S e 1odoid 10§ s1ouIng o0y e pajrey 1o ‘adid joqur are 10/pue "aBessowr aoeUIng
‘paads *AIe88300U anfy paydo[q ‘sIOUING POUSI[ESIIA o 309D, S[[0I0S TBISOULIAY) 1 }ONHOJWIOD)
1018 [MO110 10do1d pue J1 1010w 1mo[q doe[dar 10 "JNO[[OI SWRl] e “pajeurwn[t uodt  3JIAIS
ouel os1I A[qEMO[[E J0] paads 3001100 “douewLIOyIad pue *JOJOUI JOMO[q IOJE[NDIID PI[Ief 1O ‘uado 105 [[D),, 1BISOULIdY) 1y JONHOJWOD) ®
[opour anoK 0} ajqesrjdde Ppaads 10m0[q J0JB[NOIIO JOIYD) e paads 1omojq 103e[noid sodoxdu SI JINOIIO JIWI] INO[[OY *9p09 10113 £ sapraoid
199YS Uoneo|10adg 995« “UOTIONIISqO SAOUWIAI YI10MIONP SATIOLISII ‘ST NAIJO ‘uado Kerdsip (477 A[npow [01u0d pajeiSau] e
“1redor 10 1)1 UBA[) "o8ey00[q pasyoorg “1oSueyoxo J8dY Y} LINIT SI)INOIIO JTTul] ATRT[IXNE . ‘uonerado doeuIny
oy oud 1O 1omod umy, e 10J JI0MIIND PUB SIN[I 0o e I0AO 1T POUOTIPUOD JUSIONJNSU] o q HOIH 10 Jrun] ATewitld e B4 ON "A[SnONUMUOO SUNI 19MO[q I0JB[NOII) e

52



PCBKF101/2

TROUBLESHOOTING

‘syuawaIinbar uonereisur
Q0RUINY I0J , SUOLIDIIPISUOD)

P siudwa.1nbay uor07,

pun ,uondLidsa( 1onpo.d,, 99§
*A1essaoau J1 y10M10Np
Qoedo1/0z1Soy “Wd)SAS 10J PazIs
Kjoyerdoxdde st sromionp AJLIo A
‘uado A[ny are s19)s1321

e AJLI9 A "UOTIONIISQO QAOWY
*a5e300[q 10§ JI0MIONP O
"uonoNISqo

‘samgerodwo) jusiquie Y3y
S0MIONP PIZISIOpUN)

‘uonIpuod Junrwry
paads 10 ‘ammerodwoy

*9po9 10119 £q sapiaoid
Kerdsip Qg1 o[npow [013u00 pojesSojuf

“1redox QAOWAI IO SIA)[IJ ULS[D) 10MIONP IATILISIY SLINIT ‘romod e ur Sunesado st . pa1oadxoe uey) SSI[ SI PAIGAI[OP MO[JIIY e
oy soud 0 1omod um], e *o5ex00]q J0J SIN Yoo e 'SI0)1J paxyoorg cq JOLOW J10JOW JOMO[q JOJR[NOIT) e £q "oouewrojIod paonpar je sejerodo odruIng e
“yojewr 1omod 9s10Y J0jou
PUE BJEp PAIBYS 9JUO
PaILA[O 2q [[IM 9POJ IOLY e
‘pIed A1owdw SulAowal
210J0q 14O 1omod umy, e
‘papeo|
SI BJEp J0JJE PIAOWAT
2q Aew pIed AIOWRN "NO
1omod Surwm Y0449 ‘paxinbai J1 pred Arowdw
pleo A1owow JIosu] e 1001100 Suisn eyep apeindod *agessow  doeuInj
[opowr o1y109ds -9y [opow o110ads ayy 10y A09YD,, S[[010S JBISOULIIY) pyyONHOJWO)  ®
oY} 103 pIed AI0WIW 3S() * 021109 SI J3S BJep PAILYS AJLIOA e -1omod asioy "PajeuTIIN{[t UOJI 3JIAISS
“1red Juawaoedar ‘Aressaodu J1 ooe[doy ‘[opouwr *9[NpoW [013U00 pajeIZarul J10)OUW JOMO[q JOJR[NOIID 10§ [[€D),, JEISOULId] 1 JONMOJWOT)
1921100 1M Jojour 2oe[doy e QoeuIng d1y10ads Y 10§ payyroads Ul J3s BJep paIeys JO21100U] e OB JOU SO0P 10S EJep "2po2 10110 3q sapraoxd
aredax Quwes ay st 1omod as1oy *9oRUINg Ul HOLVINSIN paeys ur 1omod as1oy - Aeydsip Qg7 9[npow [013U0D PRI e
oy Joud g0 1omod umy, e JOJOUI JOMO[q JOJR[NOIIO AJLIOA e | JOJOW JOMO[q JOJR[NOIIO }0I1I0JU] e 29 YOLOW 10)oUl JOMO[q JOJR[NOII) q -9je1ado 0) s[rej odrUINg
“wed juawaoe|dar
1991100 )M S[NpOW “agessowr  doeuIn
[onuod pajerdajur aoejdoy e *A1essa0au J1 dor[doy 09D, S[[010S JBISOULIAY 1y JONHOJWO]) @
‘1red "2[NPOW [ONUOD PAYRISAIUI YY) *POJRUTLIN[T UODT  AJTAIOS
Juowode[dar 101100 YIm ‘Aressooou J1 ooe[doy *3[NPOW [0JU0D PRI IR *JOJOUI JOMO[q JOJB[NOIID 105 [[eD),, 1BISOUIAY) yy JINMHOJWO)
JI0jou J0Je[NoIId doe[doy e *10JOW JOMO[q JOJB[NIIIO JOOUD) e *I0)OUI JOMO[q JOJB[NOIID PI[IE,] e M SUOEOTUNUITOD "9p0d 10115 Tq sopiaoxd
nredax "UOTI02UU00 *SPES] [OJJUOO JOJOUI JOJR[NOIIO Y i2(0%) 1S0] Sy A[npowr Kedsip g S[npow [03u0d pajeISau] o
0y Joud O Jomod umny, e Surnm 1001100 10 UNYSI], e 1€ UOT}OUU09 SULIIM 9S00 e 19 YOLOW [onuod pajeISalu] e q ‘gje1ado 03 s[rej ooeUINg
*JOJOUI JOMO]q JOJR[NOIIO Po[Ie] e
“aed *Aressodou J1 2oe[doy *(Atuo spopowr dy 1 pue dyH "aFessau 3ovUIN,]
Juowode[dar JO91I00 YIM “I0JOW JOMO[q JOJB[NIIID JO3YD) e | f/¢) J0jonpul Je U0NIUU0d SULIM 09D, S[[010S JBISOULIAY] 1y JONHOJWO]) @
J10j0U 10JR[NOII0 doeday e 310110 110ys 10 udado 9S00] 10 1030Npul Ul }NOId UddQ "PIJBUIN[IT UODT  IJTAISS
red yuawooedar 1021100 Jrooerday “1ojonpur ySnoayy *Pa)OAUUOISIP 105 [[D,, 18ISOULIdY) 1y JONHOJWOT) ®
im Jojonpur doedoy e JINOIIO SNONUIIUOD AJLIDA spea] 1amod 10j0u J0JB[NIITO ‘Suruuni oq pinoys "3po2 10110 q sapraoxd
aredar "UOI)OoUU0d 10 spea] Jomod 10j0U J0JB[NOIIO NNY ION 31 USYM Suruuni Jou st Kerdsip @41 o[npowr [ouod pajeISoju] e
03 Joud JJO Jomod umy, e Surnm 1001100 10 UNYSI], e J€ UOT}OaUU09 SULIIM 9S00 e 09 YOLOW I0)OWI JOMO[q JOJR[NOIL) o ‘ajerado 03 s[rey ooeUINg
"POPEO] SI BJEp 90UO
PaIBA[D 9q [[IM 9POJ JIoL] e
‘pIed Alowdw SuIAOWI
210J2q JJO Jomod uiny, e
‘papeo|
SI BJep 19} POAOWAI "a5eSSOW 20BN
9q Aewr pres AIOWAIN "NO 329YD,, STJOIOS JeISOUWINYY 1y JONMOJWOD) o
1omod Surumy) Y099 "POJRUILN[T UODT  DITAIOS
pIeo AIowou JIosu] e 10J [[D),, YRISOULIAY} 11 JONHOJWOD)
‘Topow o1j103ds ‘paxmbaz J1 pres Axowew "9p09 10110 1 sapraoxd
3} 10J pIed A10WAW s 1901100 Suisn eyep oje[ndod J[npow [01U0d Aerdsip @41 9[npow [0nU0d PAjRIZAU] ®
aredax -0y ‘[opout o1j19ads a3 10§ parer3ajur Aq pajoafor usaq sey VIVd OW ‘ejep ‘uonerado
0y 1oud 40 1omod umny, e 1991109 SI 195 BIEp PaIRyS AJLIOA e PpIed AIOWAW UO 13S BIEp PaIeys e 174 AITVANI pIed AIowaw pIfeAu] e P ou 10 Pa3dadxd uey) JuaIyIp uonerady e

suonne)) 2 SARON

SUONIY IANIILIOD)

sasne)) IqIssoq

IpoD

a3essoN

A[uUQ Je)soursay
wi3IN}I0JUo)

uondrdsd( Jneq

SIpOD AA'1

smye)gpNsouseIq

(3BISOULIdY I, 1 139NI0JWI0)) 29 A2e3aT)
uoperdQ [euriouqy jo swoydwig

53



PCBKF101/2

TROUBLESHOOTING

*KI8SSQIIU JT JI0M)INP
90e[da1/0ZISoy "WRISAS 10J PazIs
Ararerrdodde st yromionp AJio A

‘uado A[ny a1e s19s13a1

e AJLI9A "UONONISQO AOWY
*05e300]q 10J }I0MIINP oY)
"uononINsqo

“SI0MIONP PIZISIOPUN)

*0p0o 10110 Fq sopiaoxd
Keydsip 097 9[npow [013U00 pAjeISAuU]
‘payoadxa

“aredor QAOWAL IO SIS} UL I0MIONP SANDLNSIY e MOTAIIV ‘papuewap . s1 03e)s Y31y uoym a3e)s mo] uo sdjerado 10
oy zoud 10 1omod uiny, e *28e300[q 10 SIAIF YOYD) e *SIO)[I POYOO[d 69 armMo1 uey) JOMO] ST MO[JITY @ B4 doueuroysad paonpai je sajerado doeuIn, e
(sresop *23essour , 20'UIN |
‘[opout oyy1oads J10J 9AOQE APOD JOLId JJS) *SOUIT) QAIINOASUOD 924D, S[J0IIS JRISOULIAY} 1y JONMOJWOD)
9} 10§ pIed AIOWIdUWI 3S() @ UONIPUOd 10J01 PAYO0] 10J YY) e 0f ME)S 0] S[IBJ JIOJO]N o “pIjRUIUN[IL UOSL  30IAIDS
“(s)red yuowaoeydar 'S[TEJOP 10J dAOQE SIOLIO “uonIpuod “Ap1odoid 10 [[ED),, JBISOULIAY} 1 }ONHOJWO)) o
3001100 [yIm doe[doy e BJRP 995 1S BIEP PAIBYS JOA1I0D J10)OI PXOO] © SBY I0JOJA] o Jjerado 0} uopeuLIOJUT "0p09 10119 4q sopiaoid
“1redor ynm pajerndod st [01U0d AJLIOA "a[npour SWVYEVd y3nouo dAeY Jou SI0p Ae[dsip qFT 9npow [01u0d pareISu] e
0y Joud 40 Jomod wIn], e | "d[NPOW [0)UOD PAJLIOIUI YO e [013U00 PAJRISAIUL YIIM JIOLT e /9 JOLOW 10)OUI JOMO[q JOJE[NIIT) ‘9jerado o) s[iej doeuINg e
‘sjuswaIINbaI uone[eIsur
Q0BUINY 10 |, SUOLDAIPISUO,) ‘a[npowr somod “afessow  poeuIng
P SjuMMbY U0PIOT, Uuo uonIpuod drnjeradudy 924D, S[J0IIS JRISOULIAY} 1y JONMOJWOD)
Pue , uondLIdSI(T 1oNpod, 23S e I9A0 0} NP UMOP SINYs ‘pajeununy[r uodt  99IAIS
-orerd Sunyer sorwIny JI0JOW JOMO[q J0JB[NOIT) 10§ 118D, 1BISOULIAY) jy JINMOJWO]D) ®
QY3 uo payroads a3uer oy ‘sainyesaduwd) Judiquie YSIH e "uonIpuod d3e)[0A Jopun "3p0d J01Id gq sopraoxd
“aredax UIIM ST 99BUINY 0} 9F.)[OA SUI| *90BUINJ 0) AFBI[OA dUI[ DY MO e S1704 10 IOAO IOJ UMOP SINYS Keydsip 0491 9[npow [013U0d pAJeISAU]
0y Joud 40 Jomod uing, e AJuoA -ooeuIny 0) Jomod Yooy e *oorUINg 0) 93e)[0A oUI] DV YSIH e 99 JOLOW J10)OUL JOMO[q J0JR[NIIL) 99 -oerado 03 s[rey ooruIng
*A1ess009u J1 Jojour doe[doy ‘ogessour  20BUIN{
“1red juowooedox *10JOW PUB UOLIR)OI YRyS 3[99Y),, S[[OIIS JEISOULIAY} 1 (JONHOJWO)) o
1991100 1M [23UMm 20e[doy e 10j0W 19MO[q I0JB[NOIIO JO3Y) e "JOJOU JOMO][q J0JB[NDIID PI[Ie] e “PajeUILN|JL UOST  3JIAISS
“yred juowaoerdar *AIeSS200U ‘s3urreaq 103 [TD,, ¥eISOULIAY} 1 JONHOJWOT) @
1091100 )M JOjou 29B[dOY e J1 1030t1/]09yMm doe[dox/aredor J10JOW JOMO[q JOJB[NIIID POZIOS *SOUIT) DAIINIASUOD *9p0o 10110 5q sapiaoid
aredox PUE SAOWIOY "SUONONISQO ‘Sursnoy JOLOY 01 Me)s 03 s[rey ) Ae[dsip 4T Snpowr [013U0d PIjeISHU] ®
oy1oud 0 Tomod uing, e 10} JOMO[q JOJB[NOIIO YOI 10MO[q JOJB[NOIID UT UONONHSqD) cq ayOT YIN J10JOW JOMO[q JOJE[NOIT) 59 ‘ojerodo 03 s[rey ooeuIn e
1010
10 JO[UI 1B d9BUIN JO 95e)d0[q "oFessour  20BUIN{
S[0MIONP JATOLNSAI AIOA ‘SIONI) 034D, S[[OIOS JBISOULIAY) yy JONMOJWO]) o
payo0[q ‘suonipuod Surpeo] YSIH e JUALIND Y1y SaSuds “PajeUILN[JL UOST  3JIAISS
'sageyoolq Jo7IN0 10J0W JOMO[q I0JB[NOIT) e 10§ 8D, 1BISOULIAY) jy JINMOJWO])) ®
10J J9[IN0/JAUT 1T Q0BUINY 10 J9[Ul JTB 99BUINJ JO 93e)00]q ‘[o1u0d "9p09 10119 g sapiaoid
“aredar pue ‘wo)sAs 1onp ‘s10)s131/S[[1IT uoppns ‘@nbioy 10 peads ur oSueyd ST 10101 JO SSO[ B SASUS Ae[dsIp (T S[NPOW [01UOD PajRISAU] ©
oy 1oud 40 1omod uing, e IO)[1 ‘SIONIJ YOO e uoppns ‘SuIpeo] 100U [EWLIOUQY e #q JOLOW J10JOW JOMO[q JOJE[NOIL) Hq ‘ojerodo 03 s[rey ooeuIn e

suopne)) 7 sAPON

SUOIIY AADIILIOD)

sasne)) AqIssog

apo)

a3essoN

AuQ yersoursoy |,
wiRN}oJwo)

uondLasa( I

SIpo) A1
snje)§onsouserq

(3BISOULIAY I, 11 3INI0JUI0)) 29 A9€39T])

uonerdQ [euriouqy jo suojduA

54



TROUBLESHOOTING PCBKF103 ano PCBKF104

|:| |:| INTERNAL CONTROL FAULT/NO POWER

@ NORMAL OPERATION

@ LOCKOUT DUE TO EXCESSIVE RETRIES

LOW STAGEPRESSURE SWITCH STUCK CLOSED AT START OF HEATING CYCLE
LOW STAGE PRESSURE SWITCH STUCK OPEN

OPEN HIGH LIMIT SWITCH

FLAME DETECTED WHEN NO FLAME SHOULD BE PRESENT

OPEN FUSE

IEI LOW FLAME SIGNAL

IGNITER FAULT OR IMPROPER GROUNDING
HIGH STAGE PRESSURE SWITCH STUCK CLOSED AT START OF HEATING CYCLE

@ HIGH STAGE PRESSURE SWITCH STUCK OPEN
REVERSED 115 VAC POLARITY

AUXILIARY SWITCH OPEN

IEI @ DATANOT YET ON NETWORK

@ INVALID MEMORY CARD DATA

IE @ BLOWER MOTOR NOT RUNNING

IEI BLOWER COMMUNICATION ERROR

IEI BLOWER HP MIS-MATCH

IEI BLOWER MOTOR OPERATING IN POWER, TEMPERATURE, OR SPEED LIMIT
IE BLOWER MOTOR CURRENT TRIP OR LOST ROTOR

]EI BLOWER MOTOR LOCKED ROTOR

IEI IEI OVER/UNDER VOLTAGE TRIP OR OVER TEMPERATURE TRIP

IEI INCOMPLETE PARAMETERS SENT TO MOTOR

IEI @ LOW INDOOR AIRFLOW

LOW STAGE COOL
HIGH STAGE COOL

IEI LOW STAGE HEAT PUMP HEAT

[P][2] HicH STAGE HEAT PUMP HEAT

@ LOW STAGE GAS HEAT
|I| HIGH STAGE GAS HEAT
D CONTINUOUS FAN
CFM/100; ALTERNATES WITH ’ @ m D
E , E 0140F01169REV A
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TROUBLESHOOTING PCBKF101/2

|:| I:l INTERNAL CONTROL FAULT/NO POWER

@ E NORMAL OPERATION (PCBBF102)

@ E NORMAL OPERATION (PCBKF101)

@ LOCKOUT DUE TO EXCESSIVE RETRIES

LOW STAGE PRESSURE SWITCH STUCK CLOSED AT START OF HEATING CYCLE
LOW STAGE PRESSURE SWITCH STUCK OPEN

OPEN HIGH LIMIT SWITCH

FLAME DETECTED WHEN NO FLAME SHOULD BE PRESENT

OPEN FUSE

@ LOW FLAME SIGNAL

IGNITER FAULT OR IMPROPER GROUNDING

HIGH STAGE PRESSURE SWITCH STUCK CLOSED AT START OF HEATING CYCLE
@ HIGH STAGE PRESSURE SWITCH STUCK OPEN

El REVERSED 115 VAC POLARITY

@ @ DATANOT YET ON NETWORK

@ INVALID MEMORY CARD DATA

|E @ BLOWER MOTOR NOT RUNNING

|E| BLOWER COMMUNICATION ERROR

|£| BLOWER HP MIS-MATCH

IEl BLOWER MOTOR OPERATING IN POWER, TEMPERATURE, OR SPEED LIMIT
@ BLOWER MOTOR CURRENT TRIP OR LOST ROTOR

|£| BLOWER MOTOR LOCKED ROTOR

|E| @ OVER/UNDER VOLTAGE TRIP OR OVER TEMPERATURE TRIP

|£| INCOMPLETE PARAMETERS SENT TO MOTOR

|E| El LOW INDOOR AIRFLOW

LOW STAGE COOL
HIGH STAGE COOL
@ LOW STAGE HEAT
|I| HIGH STAGE HEAT
|:| CONTINUOUS FAN

CFM/100; ALTERNATES WITH , , |§|, D, |:|

56



SYSTEM OPERATION

ComfortNet™ System

OVERVIEW

The ComfortNet system is a system that includes a
ComfortNet compatible furnace and air conditioner or heat
pump with a CTKO*** thermostat. A valid ComfortNet sys-
tem could also be a compatible furnace, CTKO*** thermo-
stat and non-compatible, single stage air conditioner. Any
other system configurations are considered invalid
ComfortNet systems and must be connected as a tradi-
tional (or legacy) system (see Electrical Connections for
wiring connections).

A ComfortNet heating/air conditioning system differs from
a legacy/traditional system in the manner in which the in-
door unit, outdoor unit and thermostat interact with one
another. In atraditional system, the thermostat sends com-
mands to the indoor and outdoor units via analog 24 VAC
signals. It is a one-way communication path in that the
indoor and outdoor units typically do not return information
to the thermostat.

On the other hand, the indoor unit, outdoor unit, and ther-
mostat comprising a ComfortNet system “communicate”
digitally with one another. Itis now a two-way communica-
tions path. The thermostat still sends commands to the
indoor and outdoor units. However, the thermostat may
also request and receive information from both the indoor
and outdoor units. This information may be displayed on
the ComfortNet thermostat. The indoor and outdoor units
also interact with one another. The outdoor unit may send
commands to or request information from the indoor unit.
This two-way digital communications between the thermo-
stat and subsystems (indoor/outdoor unit) and between sub-
systems is the key to unlocking the benefits and features
of the ComfortNet system.

Two-way digital communications is accomplished using
only two wires. The thermostat and subsystem controls
are power with 24 VAC. Thus, a maximum of 4 wires be-
tween the equipment and thermostat is all that is required
to operate the system.

OperaTIONS WiTH CTKO3A*

1. Humidification Options are ON / OFF with the CTKO3AB.
When “On” is selected, the humidification relay on the
furnace control board will function during a heat call if a
humidity demand exists. Selecting “Off" means the
humidification relay will not function.

2. Ifthe CTKO3A* is set up so the compressor off delay is
0 min, it will display a cool / heat call immediately re-
gardless of the delay built into the outdoor unit control
board. This means the CTKO3A* could show COOL ON
when the outdoor unit is still in a delay period. The rec-
ommendation is to set up the compressor delay to at
least 3 minutes

3. Dual Fuel —When the CTKO3A* calls for gas heat, the
heat pump will shut off, after a delay of approximately 3
minutes it will then turn on gas heat.

ComfortNet™ System

4. Dehumidification (lowering of CFM to 85%) only happens
during low stage cooling operation. The dehumidification
feature is not active during high stage cool. The CTKO3A*
can be set up to overcool the home in order to reach the
RH set point.

CTKO*** WIRING

NOTE: Refer to Electrical Connections for 115 volt line
connections to the furnace.

NOTE: A removable plug connector is provided with the
control to make thermostat wire connections. This plug may
be removed, wire connections made to the plug, and replaced.
Itis strongly recommended that multiple wires into a single
terminal be twisted together prior to inserting into the plug
connector. Failure to do so may result in intermittent
operation.

Typical 18 AWG thermostat wire may be used to wire the
system components. However, communications reliability
may be improved by using a high quality, shielded, twisted
pair cable for the data transmission lines. In either case,
100 feet is the maximum length of wire between indoor unit
and outdoor unit, or between indoor unit and thermostat.

Four-WIRE INDOOR AND OuTDOOR WIRING

Typical wiring will consist of four wires between the indoor
unit and outdoor unit and between the indoor unit and ther-
mostat. The required wires are: (a) data lines, 1 and 2; (b)
thermostat “R” (24 VAC hot) and “C” (24 VAC common).

ComfortNet Compatible Furnace
Integrated Control Module

ComfortNet Compatible AC/HP
Integrated Control Module

Two-WIrRe OutbooRr, Four-WIRE INDOOR WIRING

Two wires only may be utilized between the indoor and out-
door units. For this wiring scheme, only the data lines, 1
and 2, are required between the indoor and outdoor units. A
40VA, 208/230 VAC to 24VAC transformer must be installed
in the outdoor unit to provide 24VAC power to the outdoor
unit's electronic control. The transformer is included with
the CTKO1A* kit. See kit instructions for mounting and wir-
ing instructions. Four wires are required between the indoor
unit and thermostat.
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SYSTEM OPERATION

NOTE: Use of an accessory transformer is recommended if
installing a dual fuel system. Failure to use the transformer
in the outdoor unit could result in over loading of the furnace
transformer.

If your communicating thermostat kit does not include a
transformer, an accessory kit is available by ordering part
TFKOL.

CTKO***
Thermostat

ComfortNet Compatible
Furnace Integrated
Control Module

ComfortNet Compatible
AC/HP Integrated
Control Module

40VA Transformer

208/230 VAC

SysteEM WIRING usING Two-WIRES BETWEEN FURNACE AND
Four-WIRES BETWEEN FURNACE AND THERMOSTAT

ComFORTNET ComPATIBLE FURNACE WITH NON-CoMFORTNET
CoMPATIBLE SINGLE STAGE AIR CONDITIONER

Four wires are required between the furnace and thermostat.
Two wires are required between the furnace control and single
stage air conditioner. For this system configuration, the
“Y1” terminal on the integrated furnace control becomes an
output rather than an input.

o,
@Q®)

LVERCE®®ORO®

e CTKO***

Thermostat

ComfortNet
Compatible
Furnace Integrated
Control Module

Non-ComfortNet Compatible
Single Stage AC
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SysTeEM WIRING BETWEEN FURNACE AND NoON-CoMFORTNET
CoMPATIBLE SINGLE STAGE AIR CONDITIONER

ComFORTNET SysTEM ADVANCED FEATURES

The ComfortNet system permits access to additional sys-
tem information, advanced setup features, and advanced di-
agnostic/troubleshooting features. These advanced features
are organized into a menu structure. The menus are ac-
cessed and navigated as described in the following section.

AccESSING AND NAVIGATING THE ADVANCED FEATURES
Menus For THE CTKO1* THERMOSTAT

The advanced system features are accessed using the
ComfortNet thermostat. These advanced features are ac-
cessed as follows:

*  Onthe ComfortNet thermostat Home Screen Display,
touch the Menu key to display additional key choices.

e Touch and hold the Installer Config key for approxi-
mately 3 seconds to enter the Thermostat Options
Configuration menu.

e Touch and hold the Installer Config key again for
approximately 3 seconds to enter the Advanced In-
staller Configuration menu.

CTKO2* Thermostat: From the Home screen, press and hold
the left and right arrow keys for 3 seconds.

CTKO3* Thermostat: From the Home screen, press menu >
installer options (you will need to enter the 4 digit date code
which can be found in menu > dealer info)

For the ComfortNet menu: From the Home screen press
menu > ComfortNet user menu (you will need to enter the 4
digit date code which can be found in menu > dealer info).
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Furnace ADVANCED FEATURES MENUS

CONFIGURATION

Submenu ltem

Indication (for Display Only; not User Modifiable)

Number of Heat Stages (HT STG) Displays the number of furnace heating stages

Input Rate (BTUHR)

Displays the furnace input rate in kBtu/hr

Motor HP (1/2, %, or 1 MTR HP)

Displays the furnace indoor blower motor horsepower

DIAGNOSTICS
Submenu Item Indication/User Modifiable Options Comments
Fault 1 (FAULT #1) Most recent furnace fault For display only
Fault 2 (FAULT #2) Next most recent furnace fault For display only
Fault 3 (FAULT #3) Next most recent furnace fault For display only
Fault 4 (FAULT #4) Next most recent furnace fault For display only
Fault 5 (FAULT #5) Next most recent furnace fault For display only
Fault 6 (FAULT #6) Least recent furnace fault For display only
Clear Fault History (CLEAR) | NOor YES 2$E?£3;JES”deaBthe

NOTE: Consectutively repeated faults are shown a maximum of 3 times.

IDENTIFICATION

Submenu ltem

Indication (for Display Only; not User Modifiable)

Model Number (MOD NUM)

Displays the furnace model number

Serial Number (SER NUM)

Displays the furnace serial number (Optional)

Software (SOFTWARE)

Displays the application software revision

SET-UP
Submenu ltem User Modifiable Options Comments
Heat Airflow Trim (HT -10% to +10% in 2% increments, Trims the heating airflow by the selected
TRM) default is 0% amount.
Heat ON Delay (HT ON 5, 10, 15, 20, 25, or 30 seconds, Selects the indoor blower heat ON delay
default is 30 seconds
Heat OFF Delay (HT OFF)| 30, 60, 90, 120, 150, or 180 Selects the indoor blower heat OFF delay
seconds, default is 150 seconds
Heat Airflow (HT ADJ) 1,2 3,0r4 Selects the nominal heating airflow (see
Startup Procedure and Adjustment —
Circulator Blower Speeds for additional
information)
STATUS

Submenu ltem

Indication (for Display Only; not User Modifiable)

Mode (MODE)

Displays the current furnace operating mode

CFM (CFM)

Displays the airflow for the current operating mode

ComfortNet™ System
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SYSTEM OPERATION ComfortNet™ System

NON-COMM (APPLIES ONLY TO A COMMUNICATING COMPATIBLE FURNACE MATCHED
WITH A NON-COMMUNICATING COMPATIBLE SINGLE STAGE AIR CONDITIONER)
Submenu Item User Modifiable Options Comments
Cool Airflow (CL CFM) 18, 24, 30, 36, 42, 48, or 60, default| Selects the airflow for the non-CT
is 18 compatible single stage AC unit
Cool Airflow Trim (CL TRM) -10% to +10% in 2% increments, Selects the airflow trim amount for the non-
defaultis 0% communicating compatible single stage AC
unit
Cool Airflow Profile (CL PRFL) A, B, C,or D, defaultis A Selects the airflow profile for the non-
communicating compatible single stage AC
unit
Cool ON Delay (CL ON) 5, 10, 20, or 30 seconds, default is Selects the indoor blower ON delay for the
5 seconds non-communicating compatible single
stage AC unit
Cool OFF Delay (CL OFF) 30, 60, 90, or 120 seconds, default Selects the indoor blower OFF delay for the
is 30 seconds non-communicating compatible single
stage AC unit

The integrated furnace control has some on-board tools that may be used to trouble-shoot the network. These
tools are; red communications LED, green receive (Rx) LED, and learn button.

. Red communications LED — Indicates the status of the network. The table below indicates the LED
status and the corresponding potential problem.

*  Greenreceive LED - Indicates network traffic. The table below indicates the LED status and the corre-
sponding potential problem.

» Learn button — Used to reset the network. Depress the button for approximately 2 seconds to reset the
network.
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SYSTEM TROUBLESHOOTING

NOTE: Refer to the instructions accompanying the ComfortNet compatible outdoor AC/HP unit for troubleshooting information.

ComfortNet™ System

Refer to the Troubleshooting Chart for a listing of possible furnace error codes, possible causes and corrective actions.

miss-wire

wires reversed at
furnace, thermostat,
or CT™ compatible
outdoor AC/HP

Short between data 1
and data 2 wires
Short between data 1
or data 2 wires and R
(24VAC) or C (24VAC
common)

communications
wiring (data 1/ data 2
wires)

Check wire
connections at
terminal block
Check data 1/ data 2
voltages

LED LED Indication Possible Causes Corrective Action(s) Notes & Cautions
Status
Off o Normal condition e None e None e None
1 Flash e Communications e Communications e Depress Learn Button | e Depress once
Failure Failure o Verify that bus BIAS quickly for a power-
Red apd T!ERM . up reset
Communications deSWItC.h.eS are inthe | e Depress and hold
LED ON position. for 2 seconds for
an out-of-box reset
2 Flashes | e Out-of-box reset e Control power up ¢ None ¢ None
e Learn button
depressed
Off e No power e No power to furnace e Check fuses and e Turn power OFF
o Communications e Open fuse circuit breakers; prior to repair
error e Communications error replace/reset
¢ Replace blown fuse
e Check for shorts in
low voltage wiring in
furnace/system
¢ Reset network by
depressing learn
button
e Check data 1/ data 2
voltages
1 Steady e No network found e Broken/ disconnected e Check e Turn power OFF
Flash data wire(s) communications prior to repair
e Furnace is installed as wiring (data 1/ data 2 | e Verify wires at
a legacy/ traditional wires) terminal blocks are
system e Check wire securely twisted
connections at together prior to
Green Receive terminal block inserting into
LED o Verify furnace terminal block
installation type ¢ Verify data1 and
(legacy!/ traditional or data voltages as
communicating) described above
e Check data 1/ data 2
voltages
Rapid ¢ Normal network e Control is “talking” on ¢ None ¢ None
Flashing traffic network as expected
On Solid e Data 1/ Data 2 e Data 1 and data 2 e Check e Turn power OFF

prior to repair
Verify wires at
terminal blocks are
securely twisted
together prior to
inserting into
terminal block
Verify data1 and
data voltages as
described above
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TROUBLESHOOTING

ELecTROSTATIC DiscHARGE (ESD) PRECAUTIONS

NOTE: Discharge body'’s static electricity before touching
unit. An electrostatic discharge can adversely affect electrical

components.
Use the following precautions during furnace installation and

servicing to protect the integrated control module from dam-
age. By putting the furnace, the control, and the person at
the same electrostatic potential, these steps will help avoid
exposing the integrated control module to electrostatic dis-
charge. This procedure is applicable to both installed and
uninstalled (ungrounded) furnaces.

1. Disconnect all power to the furnace. Do not touch the
integrated control module or any wire connected to
the control prior to discharging your body’s electro-
static charge to ground.

2. Firmly touch a clean, unpainted, metal surface of the
furnace away from the control. Any tools held in a
person’s hand during grounding will be discharged.

3. Service integrated control module or connecting wiring
following the discharge process in step 2. Use cau-
tion not to recharge your body with static electricity;
(i.e., do not move or shuffle your feet, do not touch un-
grounded objects, etc.). If you come in contact with
an ungrounded object, repeat step 2 before touching
control or wires.

4. Discharge your body to ground before removing a new
control from its container. Follow steps 1 through 3 if
installing the control on a furnace. Return any old or
new controls to their containers before touching any
ungrounded object.

Four WIRE MOTOR TROUBLESHOOTING

Any manual testing of the 4 wire seriallY communicating
motor should only be done with the ULTRACHECK-EZ diag-
nostic tool. All other methods may not be reliable or cause
damage to the 4 wire motor. See section S-16C for addi-
tional details.

ComFORTNET SYSTEM TROUBLESHOOTING

At system power-up, the CTKO*** thermostat will begin
searching for any connected compatible equipment. The
thermostat will scroll "SEARCHING". The thermostat will
scroll <equipment> FOUND once it identifies that piece of
equipment. In atypical installation, an indoor unit and out-
door unit will be identified.

If the thermostat scrolls "SEARCHING" for several minutes,
then it has failed to identify any connected equipment. The
thermostat may identify one piece of equipment, but not the
other. Broken or improper wiring is the most likely cause for
the thermostat to fail to identify any equipment. If an out-
door unitis not identified, the thermostat will scroll "CHECK
SYSTEM", indicating that no indoor unit was found.
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ComfortNet™ System

Wiring issues may be confirmed (or eliminated) by using
the CTKO*** thermostat and sub base, a 4-position connec-
tor (included with the kit), and a short section (~ 2ft) of ther-
mostat wire. Connect the wire between the connector and
thermostat sub base. Connect the thermostat to the indoor
unit and apply power. If the thermostat identifies the indoor
unit, then a wiring problem exists between the indoor unit
and the permanent thermostat location. Repair or replace
wiring.

Connect the thermostat to the outdoor unit. If the thermo-
stat identifies the outdoor unit, then a wiring problem exists
between the indoor and outdoor units. Repair or replace
wiring.

NOTE: A 24VAC source will be needed to power the ther-
mostat and outdoor unit control.

DiacNnosTIc CHART

& WARNING
HIGH VOLTAGE ! é

TO AVOID PERSONAL INJURY OR DEATH DUE TO
ELECTRICAL SHOCK, DISCONNECT ELECTRICAL POWER
BEFORE PERFORMING ANY SERVICE OR MAINTENANCE.

ly

Refer to the Troubleshooting Chart in the Appendix for as-
sistance in determining the source of unit operational prob-
lems. The dual 7-segment LED display will display an error
code that may contain a letter and number. The error code
may be used to assist in troubleshooting the unit.

RESETTING FROMLOCKOUT

Furnace lockout results when a furnace is unable to achieve
ignition after three attempts during a single call for heat. It
is characterized by a non-functioning furnace and a E 0 code
displayed on the dual 7-segment display. If the furnaceisin
“lockout”, it will (or can be) reset in any of the following ways.

1. Automatic reset. The integrated control module will
automatically reset itself and attempt to resume normal
operations following a one hour lockout period.

2. Manual power interruption. Interrupt 115 volt power to
the furnace.

3. Manual thermostat cycle. Lower the thermostat so
that there is no longer a call for heat for 1 -20 seconds
then reset to previous setting.

NOTE: If the condition which originally caused the lockout
still exists, the control will return to lockout. Refer to the
Diagnostic Chart for aid in determining the cause.



POLARIZATION AND PHASING

As more and more electronic's are introduced to the Heat-
ing Trade, Polarization of incoming power and phasing of
primary to secondary voltage on transformers becomes
more important.

Polarization has been apparent in the Appliance industry
since the introduction of the three prong plug, however,
the Heating Industry does not use a plug for incoming
power, but is hard wired.

Some of the electronic boards being used today, with flame
rectification, will not function properly and/or at all without
polarization of incoming power. Some also require phas-
ing between the primary and secondary sides of step-down
transformers.

4—INCOMING POWER—>
METER READS METER READS
120 VOLTS OVOLTS
VOLT/ OHM VOLT/ OHM
METER METER
o | —o f

GN‘;‘)‘—/
GNQ‘-\

THIS ISL1 OR THE THIS IS THE COMMON
HOT POWER LEG OR NEUTRAL LEG

These then should be wired to the furnace accordingly.

CHECKING FOR PHASING - PRIMARY TO SECONDARY OF UNMARKED TRANSFORMERS*

METER READS METER READS <

24 VOLTS

®
K

120 VOLTS

\

VOLT / OHM
METER

VOLT / OHM
METER

(NEUTRAL)

)
c éﬁé 4

TRANSIT/ORMER LINE VOLTAGE

VOLT / OHM
METER

READS 96 VOLTS - IN PHASE

LINE VOLTAGE
L1 (HOT)

VOLT / OHM
METER

o

© 0
SECONDARY|
PRIMARY

c

VOLT/ OHM
METER

READS 144 VOLTS - OUT OF PHASE

If meter reads approximately 96 volts - the primary to secondary are in phase - if reads approximately 144 volts out of

phase - reverse low voltage wires.

*NOTE: For flame rectification the common side of the secondary voltage (24 V) is cabinet grounded. If you were to bench
test a transformer the primary neutral and secondary common must be connected together for testing purposes.

Y

Cd\\(?T T NEUCTSAL
S

PHASING SYMBOL

Some transformers will display phasing symbols as shown
in the illustration to the left to assist in determining proper
transformer phasing.

Checking for polarization and phasing should become a habit
in servicing. Let's start now.

NOTE: Newer integrated ignition controls have a diagnostic
flash code for reversed polarity (Refer to Troubleshooting-
Diagnostic Chart for LED
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& WArRNNG

HIGH VOLTAGE

DiscONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

¥

&\ cruTon

IF YOU MUST HANDLE THE ITNITOR, HANDLE WITH CARE. TOUCHING
THE IGNITOR BODY WITH BARE FINGERS, ROUGH HANDLING, OR
VIBRATION COULD RESULT IN EARLY IGNITOR FAILURE. ONLY A
QUALIFIED SERVICER SHOULD EVER HANDLE THE IGNITOR.

ANNUAL INSPECTION

The furnace should be inspected by a qualified installer, or
service agency at least once per year. This check should
be performed at the beginning of the heating season. This
will ensure that all furnace components are in proper work-
ing order and that the heating system functions appropri-
ately. Pay particular attention to the following items. Repair
or service as necessary.

*  Flue pipe system. Check for blockage and/or leak-
age. Check the outside termination and the connec-
tions at and internal to the furnace.

*  Combustion air intake pipe system (where applicable).
Check for blockage and/or leakage. Check the out-
side termination and the connection at the furnace.

*  Heatexchanger. Check for corrosion and/or buildup
within the heat exchanger passageways.

*  Burners. Check for proper ignition, burner flame, and
flame sense.

» Drainage system. Check for blockage and/or leak-
age. Check hose connections at and internal to fur-
nace.

*  Wiring. Check electrical connections for tightness
and/or corrosion. Check wires for damage.

. Filters.
AIRFILTER

&\ WARNING

NEVER OPERATE FURNACE WIHTOUT A FILTER INSTALLED AS DUST
AND LINT WILL BUILD UP ON INTERNAL PARTS RESULTING IN LOSS OF
EFFICIENCY, EQUIPMENT DAMAMGE, AND POSSIBLE FIRE.

Filters must be used with this furnace. Filters do not ship
with these furnaces but must be provided by the installer for
proper furnace operation.

Remember that dirty filters are the most common cause of
inadequate heating or cooling performance.
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&\ WARNING

HIGH VOLTAGE
DISCONNECT ALL POWER BEFORE SERVICING,

REMOVING THE FILTER OR PREFORING ANY OTHER
MAINTENEACE. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY

DAMAGE, PERSONAL INJURY OR DEATH.

Maintenance

Improper filter maintenance is the most common cause of
inadequate heating or cooling performance. Filters should
be cleaned (permanent) or replaced (disposable) every two
months or as required. It is the owner's responsibility to
keep air filters clean. When replacing a filter, it must be
replaced with a filter of the same type and size.

Filter Removal

Depending on the installation, differing filter arrangements
can be applied. Filters can be installed in the central return
register, the bottom of the blower compartment (upflow only),
a side panel external filter rack kit (upflow only), or the
ductwork above a counterflow furnace. A media air filter or
electronic air cleaner can be used as an alternate filter.
The filter sizes given in the Product Design section of this
manual or the product Specification Sheet must be followed
to ensure proper unit performance. Refer to the following
information for removal and installation of filters.

FILTER REMOVAL PROCEDURE

Media Air Filter or Electronic Air Cleaner Removal
Follow the manufacturer’s directions for service.

Upright Counterflow Filter Removal
To remove filters from the ductwork above an upright coun-
terflow installation:

1. Turn off electrical power to furnace.

2. Remove access door in ductwork above furnace.
3. Removefilters.
4

Remove blower compartment door. Vacuum compart-
ment. Replace blower compartment door.

o

Replace filters opposite of removal.

o

Replace access door in ductwork.

Horizontal Unit Filter Removal
Filters in horizontal installations are located in the central
return register.

INDUCED DRAFT AND CIRCULATION BLOWERS

The bearings in the induced draft blower and circulator blower
motors are permanently lubricated by the manufacturer.
No further lubrication is required. Check motor windings for
accumulation of dust which may cause overheating. Clean
as necessary.



MAINTENANCE

FLUE PASSAGES (QUALIFIED SERVICER ONLY)
At the start of each heating season, inspect and, if neces-
sary, clean the furnace flue passages.

FLAME SENSOR (QUALIFIED SERVICER ONLY)

Under some conditions, the fuel or air supply can create a
nearly invisible coating on the flame sensor. This coating
acts as an insulator, causing a drop in the flame sensing
signal. If this occurs, a qualified servicer must carefully clean
the flame sensor with steel wool. After cleaning, the flame
sensor output should be as listed on the specification sheet.

BURNERS

& WArRNING
HIGH VOLTAGE

ELECTRICAL COMPONENTS ARE CONTAINED IN BOTH
COMPARTMENTS. TO AVOID ELECTRICAL SHOCK, INJURY OR

DEATH, DO NOT REMOVE ANY INTERNAL COMPARTMENT COVERS
OR ATTEMPT ANY ADJUSTMENT. CONTACT A QUALIFIED

SERVICE AGENT AT ONCE IF AN ABNORMAL FLAME

APPEARANCE SHOULD DEVELOP.

Periodically during the heating season make a visual check
of the burner flames. Turn the furnace on at the thermostat.
Wait a few minutes since any dislodged dust will alter the
normal flame appearance. Flames should be stable, quiet,
soft and blue with slightly orange tips. They should not be
yellow. They should extend directly outward from the burner
ports without curling downward, floating or lifting off the ports.

Check the burner flames for:

1. Stable, soft and blue
2. Not curling, floating, or lifting off.

Burner Flame

TEST EQUIPMENT
Proper test equipment for accurate diagnosis is as essen-
tial as regular hand tools.
The following is a must for every service technician and ser-
vice shop.
1. Dialtype thermometers or thermocouple meter (op-

tional) - to measure dry bulb temperature.

2. Amprobe - to measure amperage and voltage.

3. Volt-Ohm Meter - testing continuity, capacitors, and
motor windings.

4. Inclined Manometer - to measure static pressure,
pressure drop across coils, filters, and draft.

5. Water Manometer (12") - to test gas inlet and mani-
fold pressure.

Other recording type instruments can be essential in solv-
ing abnormal problems, however, in many instances they
may be rented from local sources.

Proper equipment promotes faster, more efficient service
and accurate repairs resulting in fewer call backs.

HEATING PERFORMANCE TEST

Before attempting to diagnose an operating fault, run a heat-
ing performance test and apply the results to the Service
Problem Analysis Guide.

To conduct a heating performance test, the BTU input to
the furnace must be calculated.

After the heating cycle has been in operation for at least
fifteen minutes and with all other gas appliances turned off,
the gas meter should be clocked.

To find the BTU input, multiply the number of cubic feet of
gas consumed per hour by the heating value of the gas
being used. (The calorific value of the gas being used is
found by contacting your local utility.)

EXAMPLE: lItis found by the gas meter, that it takes forty
(40) seconds for the hand on the cubic foot dial to make
one complete revolution, with all appliances off, except the
furnace. Take this information and locate it on the gas rate
chart. Observe the forty (40) seconds, locate and read across
to the one (1) cubic foot dial column. There we find the
number 90, which shows that ninety (90) cubic feet of gas
will be consumed in one (1) hour.

Let's assume the local gas utility has stated that the calo-
rific value of the gas is 1,025 BTU per cubic foot.
Multiplying the ninety (90) cubic feet by 1,025 BTU per cu-
bic foot gives us an input of 92,250 BTUH.

Checking the BTU input on the rating plate of the furnace
being tested.

EXAMPLE:
INPUT: 92,000 BTU/HR
OUTPUT CAP: 84,000

Should the figure you calculated not fall within five (5) per-
cent of the nameplate rating of the unit, adjust the gas valve
pressure regulator or resize orifices.
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&\ cruTon

ALWAYS CONNECT A MONOMETER TO THE OUTLET TAP AT THE GAS
VALVE BEFORE ADJUSTING THE PRESSURE REGULATOR. IN NO CASE
SHOULD THE FINAL MANIFOLD PRESSURE VARY MORE THAN PLUS OR
MINUS .3 INCHES WATER COLUMN FROM 3.5 INCHES WATER COLUMN
FOR NATURAL GAS OR 10 INCHES WATER COLUMN FOR PROPANE GAS.

To adjust the pressure regulator on the gas valve, turn down
(clockwise) to increase pressure and input, and out (coun-
terclockwise) to decrease pressure and input.

Since normally propane gas is not installed with a gas meter,
clocking will be virtually impossible. The gas orifices used
with propane are calculated for 2500 BTU per cubic foot gas
and with proper inlet pressures and correct piping size, full
capacity will be obtained.

With propane gas, no unit gas valve regulator is used; how-
ever, the second stage supply line pressure regulator should
be adjusted to give 11" water column with all other gas con-
suming appliances running.

The dissipation of the heat transferred to the heat exchanger
is now controlled by the amount of air circulated over its
surface.
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The amount (CFM) of air circulated is governed by the exter-
nal static pressure in inches of water column of duct work,
cooling coll, registers, etc., applied externally to the unit
versus the motor speed tap (direct drive) or pulley adjust-
ments of the motor and blower (belt drive).

A properly operating unit must have the BTU per hour input
and CFM of air, within the limits shown to prevent short cy-
cling of the equipment. As the external static pressure goes
up, the temperature rise will also increase. Consult the proper
tables for temperature rise limitation.
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r

1 Million

'O Quarter

100 Thousand

10 Thousand

CuBIC

1 Thousand

FEET

Ol

J

GAS RATE -- CUBIC FEET PER HOUR

Seconds for Size of Test Dial Seconds for Size of Test Dial
One 1/4 1/2 1 2 5 One 1/4 1/2 1 2 5
. cu/ft cu/ft cu/ft cu/ft cu/ft . cul/ft cu/ft cu/ft cu/ft cu/ft
Revolution Revolution
10 90 180 360 720 1800 36 25 50 100 200 500
11 82 164 327 655 1636 37 -- -- 97 195 486
12 75 150 300 600 1500 38 23 47 95 189 474
13 69 138 277 555 1385 39 -- -- 92 185 462
14 64 129 257 514 1286 40 22 45 90 180 450
15 60 120 240 480 1200 41 -- -- -- 176 439
16 56 113 225 450 1125 42 21 43 86 172 429
17 53 106 212 424 1059 43 -- -- -- 167 419
18 50 100 200 400 1000 44 -- 41 82 164 409
19 47 95 189 379 947 45 20 40 80 160 400
20 45 90 180 360 900 46 -- -- 78 157 391
21 43 86 171 343 857 47 19 38 76 153 383
22 41 82 164 327 818 48 -- -- 75 150 375
23 39 78 157 313 783 49 -- -- -- 147 367
24 37 75 150 300 750 50 18 36 72 144 360
25 36 72 144 288 720 51 -- -- -- 141 355
26 34 69 138 277 692 52 -- -- 69 138 346
27 33 67 133 265 667 53 17 34 -- 136 340
28 32 64 129 257 643 54 -- -- 67 133 333
29 31 62 124 248 621 55 -- -- -- 131 327
30 30 60 120 240 600 56 16 32 64 129 321
31 -- -- 116 232 581 57 -- -- -- 126 316
32 28 56 113 225 563 58 -- 31 62 124 310
33 -- -- 109 218 545 59 -- -- -- 122 305
34 26 53 106 212 529 60 15 30 60 120 300
35 -- -- 103 206 514
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Service Problem No Heat | Unsatisfactory Heat
:
2 5
" E 5
Elo|O]8 o x
POSSIBLE CAUSE AEE IR >
A ElEE HEEIEEE 2
poTsINANALYSIS | & |5|8]8]|2|S|0(8|8|% Test Method 2
cupempicate | = |Z|3/5|8(2|2|8 (2|5 Remedy £
"POSSIBLE CAUSE" gl 5els|” |7 (8|72 @
HREE =
@ 7
g 5
= N
Power Failure [ Test Voltage S-1
Blown Fuse [ Test Voltage S-4
Loose Connection [ Check Wiring S-2
Shorted or Broken Wires ) Check Wiring S-3A
No Low Voltage ) Check Transformer S-4
Faulty Thermostat Y ol 0 ® | ® [Check Thermostat S-3A
Faulty Transformer ) Check Transformer S-4
Poor or High Resistance Ground ) Measure Ground Resistance S-17B
Improper Heat Anticipator Setting o e ® | @ JAdjust Heat Anticipator Setting S-3B
Improper Thermostat Location ol 0 ® | ® |Relocate Thermostat S-316
Faulty Limit or Roll Out Switch Y Y Test Control S-300 / S-302
Faulty Flame Sensor [ Test Flame Sensor S-314
Faulty Ignition Control TN XK ) Test Control S-313
Gas Valve or Gas Supply Shut Off ) Turn Valves to On Position S-317
Faulty Induced Draft Blower [ [ Test Induced Draft Motor S-303
Faulty Blower Motor (PSC & ECM) [ [ Test Blower Motor (PSC & ECM) S-16A,B,C
Broken or Shorted Ignitor ) Test Ignitor S-308
Dirty Flame Sensor, Low UA [ Clean Flame Sensor S-314
Stuck Gas Valve [ o0 Replace Gas Valve S-304
Faulty Gas Valve [ [ ® |Replace Gas Valve S-304
Open Auxiliary Limit [ [ Reset Control S-301
Improper Air Flow or Distribution [ ® |Check Duct Static S-200
Cycling on Limit o0 @ |Check Controls & Temperature Rise S-201 / S-300
Delayed Ignition ) Test for Delayed Ignition S-312
Flashback [ Test for Flashback S-309 / S-311
Orifice Size ® | ® | ® |Check Orifices S-306 / S-311
Gas Pressure [ ® | ® | ® |[Check Gas Pressure S-307
Cracked Heat Exchanger [ Check Burner Flames S-305
Furnace Undersized [ @ |Replace with Proper Size Furnace S-318
Furnace Oversized ) Replace with Proper Size Furnace S-318
Faulty Pressure Switch o ole Test Pressure Switch S-310
Blocked or Restricted Flue [ Check Flue/Drawdown Pressure S-310
Open Roll Out Switch ol 0 Test Flame Roll Out Control S-302
Bouncing On Pressure Switch ) Test Negative Pressure S-310
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S-1 CHECKING VOLTAGE

Y | QGININE

HIGH VOLTAGE

DiscoNNECT ALL POWER BEFORE SERVICING OR
CHANGING ANY ELECTRICAL WIRING. MULTIPLE POWER
SOURCES MAY BE PRESENT. FAILURE TO DO SO MAY CAUSE
PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

v

Remove the burner door to gain entry to the Junction
Box.

Remove cover from the Junction Box and gain access to
incoming power lines.

With Power ON:

& VARNING

CHECKING THERMOSTAT, WIRING
AND ANTICIPATOR

S-3A THERMOSTAT AND WIRING

&\ WARNING

DiscoNNECT ALL POWER BEFORE SERVICING.

1.

Remove the blower compartment door to gain access
to the thermostat low voltage wires located at the fur-
nace integrated control module terminals.

Remove the thermostat low voltage wires at the furnace
control panel terminal board.

Jumper terminals R to W (or W1 and W2 for two-stage
models) on the integrated ignition control.

With Power On (and Door Interlock Switch closed):

LINE VOLTAGE NOW PRESENT

3.

Using a voltmeter, measure the voltage across the hot
and neutral connections.

NOTE: To energize the furnace, the Door Interlock Switch
must be engaged at this point.

4,

No reading - indicates open wiring, open fuse, no
power, or faulty Door Interlock Switch from unit to
fused disconnect service. Repair as needed.

With ample voltage at line voltage connectors, ener-
gize the furnace blower motor by jumpering terminals
R to G on the integrated ignition control.

With the blower motor in operation, the voltage should
be 115 volts + 10 percent.

If the reading falls below the minimum voltage, check
the line wire size. Long runs of undersized wire can
cause low voltage. If wire size is adequate, notify the
local power company of the condition.

After completing check and/or repair, replace Junction
Box cover and reinstall the service panel doors.

Turn on electrical power and verify proper unit opera-
tion.

S-2 CHECKING WIRING

&\ WARNING

DiscoNNECT ALL POWER BEFORE SERVICING.

1.
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Check wiring visually for signs of overheating, damaged
insulation and loose connections.

Use an ohmmeter to check continuity of any suspected
open wires.

If any wires must be replaced, replace with AWM, 105°C.
2/64 thick insulation of the same gauge or its equiva-
lent.

&\ VARNING

LINE VOLTAGE NOW PRESENT

4,

Induced Draft Motor must run and pull in pressure
switch.

If the hot surface ignitor heats and at the end of the
ignitor warm-up period the gas valve opens and the
burners ignite, the trouble is in the thermostat or wir-
ing.

With power off, check the continuity of the thermo-
stat and wiring. Repair or replace as necessary.

If checking the furnace in the air conditioning mode, pro-

10.

11.

ceed as follows.

With power off, Jumper terminals Rto Y (or Y1 or Y2
for two-stage models) to G.

Turn on the power.

If the furnace blower motor starts and the condensing
unit runs, then the trouble is in the thermostat or wir-
ing. Repair or replace as necessary.

After completing check and/or repair of wiring and
check and/or replacement of thermostat, reinstall
blower compartment door.

Turn on electrical power and verify proper unit opera-
tion.

S-3B HEATING ANTICIPATOR

On older thermostats the heating anticipator is a wire wound
adjustable heater which is energized during the "ON" cycle
to help prevent overheating of the conditioned space. Most
modern thermostats have a cycle rate adjustment switch.

The anticipator is a part of the thermostat and if it should
fail for any reason, the thermostat must be replaced.

The heating anticipator setting for furnaces covered in this
manual is 0.70 Amps.
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If the anticipator current draw is unknown, then a current
amp draw should be measured to determine the anticipator
setting. Use an amprobe as shown in the following drawing.

10 TURNS OF
THERMOSTAT WIRE
(From "W" on thermostat)

r"’.

’ +———— STATIONARY JAW
OF AMPROBE

READS 4 AMPS
CURRENT DRAW
WOULD BE .4 AMPS

Checking Heating Anticipator Current (Amp) Draw

Cooling Anticipator
The cooling anticipator is a small heater (resistor) in the
thermostat. During the "OFF" cycle it heats the bimetal el-
ement helping the thermostat call for the next cooling cycle.
This prevents the room temperature from rising too high be-
fore the system is restarted. A properly sized anticipator
should maintain room temperature within 1 1/2 to 2 degrees.
The anticipator is fixed in the subbase and is not to be re-
placed. If the anticipator should fail for any reason, the sub-
base must be changed.
S-4 CHECKING TRANSFORMER AND Control
CIRCUIT
A step-down transformer 120 volt primary to 24 volt second-
ary, 40 VA (Heating and Cooling Models) supplies ample
capacity of power for either operation.

& vArRNING

HIGH VOLTAGE

DiscoNNECT ALL POWER BEFORE SERVICING OR
CHANGING ANY ELECTRICAL WIRING. MULTIPLE POWER
SOURCES MAY BE PRESENT. FAILURE TO DO SO MAY CAUSE
PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

v

1. Remove blower compartment door to gain access to the
thermostat low voltage wires located at the furnace inte-
grated control module.

2. Remove the thermostat low voltage wires at the furnace
integrated control module terminals.

With Power On (and Door Interlock Switch closed):

& VARNING

LINE VOLTAGE NOW PRESENT

3. Use avoltmeter, check voltage across terminals R
and C. Must read 24 VAC.

4. No voltage indicates faulty transformer, open fuse,
bad wiring, bad splice, or open door interlock switch.

5. Check transformer primary voltage at incoming line
voltage connections, fuse, splices, and blower door
interlock switch.

6. Ifline voltage is available to the primary side of trans-
former and not at secondary side, the transformer is
inoperative. Replace.

7. After completing check and/or replacement of trans-
former and check and/or repair of control circuit, rein-
stall blower compartment door.

8. Turn on electrical power and verify proper unit opera-
tion.

S-16A CHECKING AIR CIRCULATOR BLOWER
MOTOR (ECM)

Description

These models utilize an Emerson, 4-wire variable speed
ECM blower motor. The ECM blower motor provides con-
stant CFM.

The motor is a serially communicating variable speed mo-
tor. Only four wires are required to control the motor: +Vdc,
Common, Receive, and Transmit.

The +Vdc and Common wires provide power to the motor's
low voltage control circuits. Typical supply voltage is 9-15
volts DC.

ECM Control Connections
ECM control connections are made through the integrated
ignition control. No other control connections are needed.

NOTE: An inductor (Factor Power Choke Correction) is re-
quired when powering the 3/4 and 1 horsepower motors
with 115 volts (inductor pictured below). The operation of
this inductor is to reduce the line current by storing the
electrical energy in a magnetic field, such that the voltage
AC waveform leads the current AC waveform. In other words,
the inductor reduces line current which extends the life of
the 3/4 and 1 horsepower motors.

IMPORTANT: If the inductor fails, there will be no motor
operation since this is the "LINE" power supply, black wire,
from the integrated ignition control to the motor. To deter-
mine if the inductor is at fault, you can bypass by the in-
ductor by disconnecting the black wire from the inductor
and connecting it directly to the motor. If the motor oper-
ates then the inductor will need to be replaced.
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Checking ECM Motors

ECM motors connect directly to the AC Line Voltage. DO
NOT insert contactors in series with the ECM Motor AC
Line. The control is powered continuously to insure reliable
start-up. The connector plug is polarized, verify and reverify
correct connector orientation before applying power. DO
NOT force plug into motor and make sure power is off be-
fore inserting power connector. DO NOT apply voltage to
terminals 1 or 2.

General Checks/Considerations

1. Check power supply to the furnace. Ensure power sup-
ply is within the range specified on rating plate. See
section S-1.

2. Check motor power harness. Ensure wires are continu-
ous and make good contact when seated in the connec-
tors. Repair or replace as needed.

3. Check motor control harness. Ensure wires are con-
tinuous and make good contact when seated in the con-
nectors. Repair or replace as needed.

4. Check thermostat and thermostat wiring. Ensure ther-
mostat is providing proper cooling/heating/continuous fan
demands. Repair or replace as needed.

5. Check blower wheel. Confirm wheel is properly seated
on motor shaft. Set screw must be on shaft flat and
torqued to 165 in-lbs minimum. Confirm wheel has no
broken or loose blades. Repair or replace as needed.

6. Ensure motor and wheel turn freely. Check for interfer-
ence between wheel and housing or wheel and motor.
Repair or replace as needed.

7. Check housing for cracks and/or corrosion. Repair or
replace as needed.

8. Check motor mounting bracket. Ensure mounting bracket
is tightly secured to the housing. Ensure bracket is not
cracked or broken.

Emerson UltraCheck-EZ™ Diagnostic Tool
The Emerson UltraCheck-EZ™ diagnostic tool may be used
to diagnose the ECM motor.

4. Connect one alligator clip from the diagnostic tool to a

ground source.

5. Connect the other alligator clip to a 24VAC source.

NOTE: The alligator clips are NOT polarized.

NOTE: The UltraCheck-EZ™ diagnostic tool is equipped with
a nonreplaceable fuse. Connecting the tool to a source
other than 24VAC could damage the tool and cause the
fuse to open. Doing so will render the diagnostic tool
inoperable.

6. Turn on power to the furnace.

— 4\ WARNING

Line Voltage now present.

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

To use the diagnostic tool, perform the following steps:
1. Disconnect power to the furnace.
2. Disconnect the 4-circuit control harness from the motor.

3. Plug the 4-circuit connector from the diagnostic tool into
the motor control connector.
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7. Depress the orange power button on the diagnostic tool
to send a run signal to the motor. Allow up to 5 seconds
for the motor to start.

NOTE: If the orange power button does not illuminate when
depressed, the tool either has an open fuse or is not prop-
erly connected to a 24VAC source.

8. The green LED on the diagnostic tool will blink indicating
communications between the tool and motor. See table
below for indications of tool indicators and motor actions.
Replace or repair as needed.

Power Green Motor Indication (s)
Button LED Action
Confirm 24VAC to
Not UltraCheck-EZ™ tool.
OFF OFF Rotating If.24VAC. is con.flrmed,
diagnostic tool is
inoperable.
Motor and control/end
ON Blinking | Rotating [bell are functioning
properly.
. Replace motor
ON OFF Rotatin
'n9 control/end bell.
N Not Check motor (see
ON Blinkin
inking Rotating [Motor Checks below).
Replace motor
ON OFF Not. control/end bell; verify
Rotating [motor (see Motor
Checks below).

9. Depress the orange power button to turn off motor.
10. Disconnect power. Disconnect diagnostic tool.

11. Reconnect the 4-wire harness from control board to
motor.
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Electrical Checks - High Voltage Power Circuits

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

1. Disconnect power to the furnace.

2. Disconnect the 5-circuit power connector to the ECM
motor.

3. Turn on power to the furnace.

7. If no voltage is present, check supply voltage to the
furnace. See section S-1.

8. Disconnect power to the furnace. Reconnect the 5-
circuit power harness disconnected in step 2.

Electrical Checks - Low Voltage Control Circuits
1. Turn on power to the furnace.

— A\ WARNING

Line Voltage now present.

— 4\ WARNING

Line Voltage now present.

4. Measure voltage between pins 4 and 5 on the 5-circuit
connector. Measured voltage should be the same as the
supply voltage to the furnace.

AC Line Hot Connection

AC Line Neutral Connection

Gnd

for 120VAC Power Connector
applications only

} Lines 1 and 2 will be connected

SISICICICE

POWER CONNECTOR
(1/2 HP MOTORS)
"Motor Half*
(Viewed from Plug End)

inductor

"YYW\ AC Line Hot Connection

AC Line Neutral Connection

Gnd

for 120VAC Power Connector

} Lines 1 and 2 will be connected
applications only

CISISIcIG)

POWER CONNECTOR
(3/4 & 1 HP MOTORS)
"Motor Half*
(Viewed from Plug End)

5. Measure voltage between pins 4 and 3. Voltage should
be approximately zero.

6. Measure voltage between pins 5 and 3. Voltage should
be the same as the supply voltage to the furnace.

2. Check voltage between pins 1 and 4 on the 4-wire motor
control harness between the motor and control board.
Voltage should be between 9 and 15 VDC.

3. If no voltage is present, check control board. See sec-
tion S-313.

Motor Control/End Bell Checks

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

1. Disconnect power to the furnace.

NOTE: Motor contains capacitors that can hold a charge
for several minutes after disconnecting power. Wait 5
minutes after removing power to allow capacitors to dis-
charge.

2. Disconnect the motor control harness and motor power
harness.

3. Remove the blower assembly from the furnace.

4. Remove the (3) screws securing the control/end bell to
the motor. Separate the control/end bell. Disconnect
the 3-circuit harness from the control/end bell to remove
the control/end bell from the motor.

5. Inspect the NTC thermistor inside the control/end bell
(see figure below). Replace control/end bell if thermistor
is cracked or broken.
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6. Inspect the large capacitors inside the control/end bell
(see figure below). Replace the control/end bell if any of
the capacitors are bulging or swollen.

7. Locate the 3-circuit connector in the control/end bell.
Using an ohmmeter, check the resistance between each
terminal in the connector. If the resistance is 100kQ or
greater, the control/end bell is functioning properly. Re-
place the control/end bell if the resistance is lower than
100kQ.

8. Reassemble motor and control/end bell in reverse of dis-
assembly. Replace blower assembly into the furnace.

Motor Checks

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v
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1. Disconnect power to the furnace.

NOTE: Motor contains capacitors that can hold a charge
for several minutes after disconnecting power. Wait 5 min-
utes after removing power to allow capacitors to discharge.

2. Disassemble motor as described in steps 2 through 4
above.

3. Locate the 3-circuit harness from the motor. Using an
ohmmeter, measure the resistance between each motor
phase winding. The resistance levels should be equal.
Replace the motor if the resistance levels are unequal,
open circuited or short circuited.

4. Measure the resistance between each motor phase wind-
ing and the motor shell. Replace the motor if any phase
winding is short circuited to the motor shell.

5. Reassemble motor and control/end bell in reverse of dis-
assembly. Replace blower assembly into the furnace.

S-200 CHECKING DUCT STATIC

The maximum and minimum allowable external static pres-
sures are found in the specification section. These tables
also show the amount of air being delivered at a given static
by a given motor speed or pulley adjustment.

The furnace motor cannot deliver proper air quantities (CFM)
against statics other than those listed.

Too great of an external static pressure will result in insuffi-
cient air that can cause excessive temperature rise, result-
ing in limit tripping, etc. Whereas not enough static may
result in motor overloading.

To determine proper air movement, proceed as follows:

1. With clean filters in the furnace, use a draft gauge (in-
clined manometer) to measure the static pressure of
the return duct at the inlet of the furnace. (Negative Pres-
sure)

2. Measure the static pressure of the supply duct. (Posi-
tive Pressure)

Add the two (2) readings together for total external static
pressure.

NOTE: Both readings may be taken simultaneously and
read directly on the manometer if so desired. If an air condi-
tioner coil or Electronic Air Cleaner is used in conjunction
with the furnace, the readings must also include theses com-
ponents, as shown in the following drawing.

4. Consult proper tables for the quantity of air.

If the total external static pressure exceeds the minimum or
maximum allowable statics, check for closed dampers, reg-
isters, undersized and/or oversized poorly laid out duct work.
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Checking Static Pressure
(80% Furnace Shown, 90% Similar)

S-201 CHECKING TEMPERATURE RISE

The more air (CFM) being delivered through a given furnace,
the less the rise will be; so the less air (CFM) being deliv-
ered, the greater the rise. The temperature rise should be
adjusted in accordance to a given furnace specifications
and its external static pressure. An incorrect temperature
rise may resultin condensing in or overheating of the heat
exchanger. An airflow and temperature rise table is pro-
vided in the blower performance specification section. De-
termine and adjust temperature rise as follows:

1. Operate furnace with burners firing for approximately
ten minutes. Check BTU input to furnace - do not ex-
ceed input rating stamped on rating plate. Ensure all
registers are open and all duct dampers are in their final
(fully or partially open) position.

2. Place thermometers in the return and supply ducts as
close to the furnace as possible. Thermometers must
not be influenced by radiant heat by being able to “see”
the heat exchanger.

CROSS-HATCHED AREA SUBJECTED TO
RADIANT HEAT. DO NOT MEASURE
SUPPLY AIR TEMPERATURE IN THIS AREA.

SUPPLY
|:> AR
i T suppLy

MEASURE
HERE

l

RISE = T suppLy - T RETURN

H T RETURN
RETURN
AIR

Checking Temperature Rise

3. Subtract the return air temperature from the supply air
temperature to determine the air temperature rise. Al-
low adequate time for thermometer readings to stabi-
lize.

4. Adjusttemperature rise by adjusting the circulator blower
speed. Increase blower speed to reduce temperature
rise. Decrease blower speed to increase temperature
rise. Refer to Circulator Blower Speed section in the
Product Design section of this manual for speed chang-
ing details. Temperature rise is related to the BTUH
output of the furnace and the amount of air (CFM) cir-
culated over the heat exchanger. Measure motor cur-
rent draw to determine that the motor is not overloaded
during adjustments.

S-300 CHECKING PRIMARY LIMIT CONTROL
All use a nonadjustable, automatic reset, bi-metal type

limit control. Refer to the following drawing for the location
of the primary limit.

Location of Primary Limit

(80% Upflow Furnace Shown, Counterflow Similar)
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Style 1 drawing illustrates the Primary Limit used on the
80% furnaces.

Style 1

& vArNING

HIGH VOLTAGE

DiscoNNECT ALL POWER BEFORE SERVICING OR
CHANGING ANY ELECTRICAL WIRING. MULTIPLE POWER
SOURCES MAY BE PRESENT. FAILURE TO DO SO MAY CAUSE
PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

v

1. Remove burner compartment door to gain access to
the primary limit.
Remove low voltage wires at limit control terminals.

3. With an ohmmeter, test between these two terminals
as shown in the following drawing. The ohmmeter
should read continuous unless heat exchanger tem-
perature is above limit control setting. If not as above,
replace the control.

VOLT / OHM
METER
Fa) O

< 154

Testing Primary Limit Control
(80% Furnaces)

4. After completing check and/or replacement of primary
limit control, reinstall burner compartment door.

5. Turnon electrical power and verify proper unit operation.

To aid in identifying these controls, refer to the Primary Limit
Charts in furnace Technical Manual for part number, tem-
perature setting and color(s) code.
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S-301 CHECKING AUXILIARY LIMIT CONTROL

Auxiliary Limit Control Location

The 80% two-stage furnaces use an auxiliary limit (auto-
matic reset) control connected in series with the primary
limit control and rollout limit controls connected to the inte-
grated ignition control. If its temperature should be ex-
ceeded, it will open, interrupting the voltage to the gas valve
causing itto close. The auxiliary limit is located on the front
side of the blower housing, near the center, as shown in the
following illustration.

AUXILIARY LIMIT CONTROL

Auxiliary Limit Control Location
(80% Single-Stage Furnaces)

& WArRNiNG

HIGH VOLTAGE

DisCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

i




SERVICING

VOLT / OHM
METER
RED
RESET
BUTTON

COLOR
IDENTIFYING
TAB

Testing Auxiliary Limit Control
(80% & 90% Furnaces)

& ARNING

To AVOID POSSIBLE FIRE, ONLY RESET THE AUXILIARY LIMIT CONTROL
ONCE. |F IT SHOULD OPEN A SECOND TIME, A QUALIFIED SERVICER
MUST DETERMINE WHY THE AUXILIARY LIMIT OPENED BEFORE
RESETTING AGAIN.

S-302 CHECKING FLAME ROLLOUT CONTROL
Atemperature activated manual reset control is mounted to
the manifold assembly on 80% furnaces, as shown in the
following illustrations.

ROLLOUT
SWITCH

Flarie Rollout Switch Location
(80% Upflow Furnace Shown, Downflow Similar)

The control is designed to open should a flame roll out oc-
cur. An over firing condition or flame impingement on the
heat shield may also cause the control to open. If the rollout
control opens, the air circulation blower will run continuously.

On two-stage models the ignition control the diagnostic light
will flash (4) four times indicating a trip of the rollout switch.
These symptoms are identical to a trip of the primary limit
control.

To aid in identifying these controls, color coded labels have
been affixed to the back of these controls. Refer to the
Rollout Limit Charts in furnace Technical Manual for tem-
perature settings and color codes.

The circuit between the ignition control and gas valve will be
interrupted when the rollout switch opens up.

& VArRNING

LINE VOLTAGE NOW PRESENT

1. Remove the burner compartment door to gain accessto the
rollout switch(es) mounted to burner bracket.

The servicer should reset the ignition control by opening and

closing the thermostat circuit. Then look for the ignitor glowing

which indicates there is power to the ignition control. Measure

the voltage between each side of the rollout control and ground

while the ignition control tries to power the gas valve.

2. Measure the voltage between each side of the rollout
control and ground during the ignition attempt. Refer to
the following figure.

VOLT / OHM
METER

COLOR
IDENTIFYING
TAB

Checking Flame Rollout Switch

a. If no voltage is measured on either side of control it
indicates ignition control or wiring to control problem.

b. If voltage is measured on one side of the control and
not the other it indicates the control is open.

c. If voltage is measured on both sides of the control
the wiring to gas valve or valve is at fault.

After check and/or replacement of rollout switch, rein-

stall burner compartment door and verify proper unit op-

eration.
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S-303 INDUCED DRAFT BLOWER Motor

AWARNING

HIGH VOLTAGE

DISCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

¥

1. Remove burner compartment door to gain access to
the induced draft blower motor.

2. Disconnect the motor wire leads from its connection
point at the induced draft motor.

3. Using a ohmmeter, test for continuity between each
of the motor leads.

4. Touch one probe of the ohmmeter to the motor frame
(ground) and the other probe in turn to each lead.

If the windings do not test continuous or a reading is
obtained to ground, replace the motor.

5. Ifthe windings have a continuity reading, reconnect
wires. Turn power on to the furnace and turn the
thermostat on in the heating mode. Check voltage
for 115V at the induced draft motor terminals during
the trial for ignition. If you have 115V and the motor
does not run, replace the induced draft motor.

6. After completing check and/or replacement of in-
duced draft motor, reinstall burner compartment door.

7. Turnon electrical power and verify proper unit opera-
tion.

S-304 CHECKING GAS VALVE (Redundant)

A combination redundant operator type gas valve which pro-
vides all manual and automatic control functions required
for gas fired heating equipment is used.

The valve provides control of main burner gas flow, pres-
sure regulation, and 100 percent safety shut-off. Gas valves
must be checked by confirming that 24 vac is present be-
tween C and Low (main) while proper gas pressure is sup-
plied to the valve.

& varninG

DisconnecT ALL powER BEFORE SERVICING

S-305 CHECKING MAIN BURNERS

The main burners are used to provide complete combus-
tion of various fuels in a limited space, and transfer this
heat of the burning process to the heat exchanger.
Proper ignition, combustion, and extinction are primarily
due to burner design, orifice sizing, gas pressure, primary
and secondary air, vent and proper seating of burners.
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Beckett Burner

&) WARNING

DisconnECT ALL GAs AND ELECTRICAL POWER SUPPLY.

In checking main burners, look for signs of rust, oversized
and undersized carry over ports restricted with foreign ma-
terial, etc, refer to previous drawing. Burner slots must not
be altered in size.

S-306 CHECKING ORIFICES

A predetermined fixed gas orifice is used in all of these fur-
naces. That is an orifice which has a fixed bore and position
as shown in the following drawing.

No resizing should be attempted until all factors are taken
into consideration such as inlet and manifold gas pressure,
alignment, and positioning, specific gravity and BTU con-
tent of the gas being consumed.

The only time resizing is required is when a reduction in
firing rate is required for an increase in altitude.

Orifices should be treated with care in order to prevent dam-
age. They should be removed and installed with a box-end
wrench in order to prevent distortion. In no instance should
an orifice be peened over and redrilled. This will change the
angle or deflection of the vacuum effect or entraining of pri-
mary air, which will make it difficult to adjust the flame prop-
erly. This same problem can occur if an orifice spud of a
different length is substituted.

&) WARNING

DisconnECT ALL GAs AND ELECTRICAL POWER SUPPLY.

1. Check orifice visually for distortion and/or burrs.
2. Check orifice size with orifice sizing drills.

3. Ifresizing is required, a new orifice of the same physical
size and angle with proper drill size opening should be
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installed.

The length of Dimension "A" determines the angle of Gas
Stream "B".

DENT OR

A dent or burr will cause a severe deflection of the gas
stream.

S-307 CHECKING GAS PRESSURE
Gas Supply Pressure Measurement

& cruTon

To PREVENT UNRELIABLE OPERATION OR EQUIPMENT DAMAGE, THE
INLET GAS SUPPLY PRESSURE MUST BE AS SPECIFIED ON THE UNIT
RATING PLATE WITH ALL OTHER HOUSEHOLD GAS FIRED APPLIANCES
OPERATING.

Gas inlet and manifold pressures should be checked and
adjusted in accordance to the type of fuel being consumed.

The line pressure supplied to the gas valve must be within
the range specified below. The supply pressure can be mea-
sured at the gas valve inlet pressure tap or at a hose fitting
installed in the gas piping drip leg. The supply pressure
must be measured with the burners operating. To measure
the gas supply pressure, use the following procedure.

&) WARNING

NOTE: At either location, a hose fitting must be installed
prior to making the hose connection.

NOTE: Use adapter kit #0151K00000S to measure gas pres-
sure on White-Rodgers 36G22 and 36G54 gas valves.

GAS LINE

GAS SHUTOFF VALVE LL 1]

GAS LINE
TO FURNACE

OPENTO
ATMOSPHERE

DRIP LEG CAP
WITH FITTING ~—3%

MANOMETER HOSE

MANOMETER

Measuring Inlet Gas Pressure
(Alternate Method)

3. Turn ON the gas and electrical power supply and oper-
ate the furnace and all other gas consuming appliances
on the same gas supply line.

4. Measure furnace gas supply pressure with burners fir-
ing. Supply pressure must be within the range specified
in the following table.

INLET GAS SUPPLY PRESSURE
Minimum: 4.5" w.c. | Maximum: 10.0" w.c.

Natural Gas

Propane Gas | Minimum: 11.0" w.c. | Maximum: 13.0" w.c.

If supply pressure differs from above, make necessary ad-
justments to pressure regulator, gas piping size, etc., and/
or consult with local gas utility.

&\ WARNING

DISCONNECT ELECTRICAL POWER AND SHUT OFF GAS SUPPLY.

1. After turning off gas to furnace at the manual gas shutoff
valve external to the furnace, remove burner compart-
ment door to gain access to the gas valve.

2. Connect a calibrated water manometer (or appropriate
gas pressure gauge) at either the gas valve inlet pres-
sure tap or the gas piping drip leg as shown in the fol-
lowing figures. Refer to Measuring Gas Pressure: Single
Stage Valves figure for single stage valve inlet pressure
tap connections. Refer to Measuring Gas Pressure:
Two-Stage Valves figure for two-stage gas valve inlet
pressure tap connections.

HIGH VOLTAGE
DiSCONNECT ALL ELECTRICAL POWER AND SHUT OFF GAS
SUPPLY BEFORE SERVICING OR INSTALLING THIS UNIT.

MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO ‘

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

5. Disconnect manometer after turning off gas at manual
shutoff valve. Reinstall plug before turning on gas to fur-
nace.

6. Turn OFF any unnecessary gas appliances started in
step 3.

7. Turnon gas to furnace and check for leaks. If leaks are
found, repair and then reinstall burner compartment door.
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8. Turn on electrical power and verify proper unit opera-
tion.

AWARNING

HIGH VOLTAGE
DISCONNECT ALL ELECTRICAL POWER AND SHUT OFF GAS
SUPPLY BEFORE SERVICING OR INSTALLING THIS UNIT.

MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO ‘

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

Gas Manifold Pressure Measurement and Ad-
justment
Natural Gas Adjustments

&\ WARNING
HIGH VOLTAGE

DisconnecT ALL ELECTRICAL POWER AND SHUT OFF GAS SUPPLY
BEFORE SERVICING OR INSTALLING.

NOTE: Use adapter kit #0151K00000S to measure gas
pressure on White-Rodgers 36G54 gas valves.

Only small variations in gas pressure should be made by
adjusting the gas valve pressure regulator. The manifold
pressure must be measured with the burners operating. To
measure and adjust the manifold pressure, use the follow-
ing procedure.

1. After turning off gas to furnace at the manual gas shut-
off valve external to the furnace, remove burner com-
partment door to gain access to the gas valve.

2. Connect a calibrated water manometer (or appropriate
gas pressure gauge) at the gas valve outlet pressure
tap. Refer to Measuring Gas Pressure: Two-Stage
Valves figure for two-stage gas valve outlet pressure
tap connections.

Atmosphere

& VARNING

LINE VOLTAGE NOW PRESENT

3. Turn ON the gas and electrical power supply and oper-
ate the furnace.

4. White-Rodgers 36G54 Valves:

a. Back outlet pressure test screw (inlet/outlet pres-
sure boss) out one turn (counterclockwise, not more
than one turn).

b. Attach a hose and manometer to the outlet pressure
outlet pressure boss.

c. Turn ON the gas supply.
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d. Turn on power and close thermostat “R” and “W1”
contacts to provide a call for low stage heat.

e. Measure the gas manifold pressure with burners fir-
ing. Adjust manifold pressure using the Manifold Gas
Pressure table shown below.

f. Remove regulator cover screw from the low (LO) out-
let pressure regulator adjust tower and turn screw
clockwise to increase pressure or counterclockwise
to decrease pressure. Replace regulator cover screw.

g. Close thermostat “R” and “W2” contacts to provide a
call for high stage heat.

h. Remove regulator cover screw from the high (HI) out-
let pressure regulator adjust tower and turn screw
clockwise to increase pressure or counterclockwise
to decrease pressure. Replace regulator cover screw.

i. Turn off all electrical power and gas supply to the
system.

j- Remove the manometer hose from the hose barb fit-
ting or outlet pressure boss.

k. Turn outlet pressure test screw in to seal pressure
port (clockwise, 7 in-Ib minimum).

5. Honeywell VR8215 Valve:

a. Remove the outlet pressure boss plug. Install an 1/
8" NPT hose barb fitting into the outlet pressure tap.

b. Attach a hose and manometer to the outlet pressure
barb fitting.

c. Turn ON the gas supply.

d. Turn on power and close thermostat “R” and “W1”
contacts to provide a call for low stage heat.

e. Measure the gas manifold pressure with burners fir-
ing. Adjust manifold pressure using the Manifold Gas
Pressure table shown below.

Open to

Manometerl
Hose

High Fire Regulator

Outlet Adjust Regulator
Pressure Boss \ Vent
\
[N v
I’ ©
;
7 >
: =
’
’ .
. © 4 Low Fire
’ Regulator Adjust
; Sl s m
, Lo 2lee olv)
; Inlet 7 A
,
),\,-{', Pressure Boss /
o . .
 High Fire Coaxial Coil
Manometer Coil Terminal (HI) Terminal (M)
On/Off Switch Common

Terminal (C)

Measuring Manifold Gas Pressure
(36G54 Vvalve)
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High Fire
Regulator
Regulator Adiis

Gas Valve On/Off Low Fi

Selector Switch ow Fire
Regulator
Adjust

Honeywell Model VR9205 (Two-Stage)
Measuring Gas Pressure: Two-Stage Valves

Cont'd
Common
Terminal(C)
Open to Manometer Hiah Fire Coil
Atmosphere Hose l igh Fire Col

Terminal (HI)

Low Fire Coil
Terminal (LO)

E
4
4
4
4

Qe

T
|

Inlet Pressure Tap
1/8 NPT

4 \

Manometer

Outlet Pressure Tap
1/8 NPT

===y

Honeywell Model VR9205 Connected to Manometer

f. Remove regulator cover screw from the low (LO) out-
let pressure regulator adjust tower and turn screw
clockwise to increase pressure or counterclockwise
to decrease pressure. Replace regulator cover screw.

g. Close thermostat R + W1 + W2 contacts to provide a
call for high stage heat.

h. Remove regulator cover screw from the high (HI) out-
let pressure regulator adjust tower and turn screw
clockwise to increase pressure or counterclockwise
to decrease pressure. Replace regulator cover screw.

i. Turn off all electrical power and gas supply to the sys-
tem.

j- Remove the manometer hose from the hose barb fit-
ting or outlet pressure boss.

k. Remove the 1/8" NPT hose barb fitting from the outlet
pressure tap. Replace the outlet pressure boss plug
and seal with a high quality thread sealer.

&) WARNING
HIGH VOLTAGE

DisconnecT ALL ELECTRICAL POWER AND SHUT OFF GAS SUPPLY
BEFORE SERVICING OR INSTALLING.

7. Turnon gas to furnace and check for leaks. If leaks are
found, repair and then reinstall burner compartment door.

8. Turn on electrical power and verify proper unit operation.
Make sure furnace operates at the proper manifold pres-
sure at both high and low stage outputs.

Manifold Gas Pressure

Gas Rate Range Nominal

Natural Gas High Stage | 3.2 to 3.8" w.c. | 3.5" w.c.

Low Stage | 1.6 t0 2.2" w.c. | 1.9" w.c.
AWARNING

HIGH VOLTAGE
DISCONNECT ALL ELECTRICAL POWER AND SHUT OFF GAS
SUPPLY BEFORE SERVICING OR INSTALLING THIS UNIT.

MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO ‘

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

& VARNING

HIGH VOLTAGE

DisconnecT ALL ELECTRICAL POWER AND SHUT OFF GAS SUPPLY
BEFORE SERVICING OR INSTALLING.

Manifold Gas Pressure

Gas Rate Range Nominal
Propane Gas High Stage| 9.7 to 10.3" w.c. [ 10.0" w.c.
Low Stage| 5.7t06.3"w.c. [ 6.0" w.c.

S-308 CHECKING HOT SURFACE IGNITOR

120V Silicon Nitride Igniter - furnaces use a 120V silicon
nitride igniter for ignition. The normal operating temperature
is approximately 2156°F - 2678°F.

&\ WARNING

DiscoNNECT ALL POWER BEFORE SERVICING.

1. Remove burner compartment door to gain access to the
ignitor.

81



SERVICING

2. Ignitor cool - approximately 70 - 77°F.
3. Disconnect the ignitor from the Ignition Control.

4. Using an ohmmeter measure the resistance of the igni-
tor:

120 Volt Silicon Nitride : 120V Nitride Igniter should read
between 37 to 68 ohms.

5. Reconnectignitor.

& WARNING

LINE VOLTAGE NOW PRESENT

6. Place unit in heating cycle, measure current draw of
ignitor during preheat cycle.

7. After checking and/or replacing of hot surface ignitor,
reinstall burner compartment door and verify proper unit
operation.

S-309 CHECKING FOR FLASHBACK

Flashback will also cause burning in the burner venturi, but
is caused by the burning speed being greater than the gas-
air flow velocity coming from a burner port.

Flashback may occur at the moment of ignition, after a burner
heats up or when the burner turns off. The latter is known as
extinction pop.

Since the end results of flashback and delayed ignition can
be the same (burning in the burner venturi) a definite at-
tempt should be made to determine which has occurred.

If flashback should occur, check for the following:
1. Improper gas pressure - adjust to proper pressure (See
S-307 CHECKING GAS PRESSURE)..
2. Check burner for proper alignment and/or replace burner.
3. Improper orifice size - check orifice for obstruction.

S-310 CHECKING PRESSURE SWITCH

The pressure control is a safety device to prevent the com-
bustion cycle from occurring with inadequate venting caused
by a restricted or blocked vent pipe on the 80% and 90%
furnaces. Also on the 90% furnaces there is a pressure
control that will prevent the combustion cycle from occur-
ring with inadequate condensate drainage due to a partial or
blocked recuperator coil or drain.

& WArRNiNG

HIGH VOLTAGE

DisCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

¥

1. Remove burner compartment door to gain access to pres-
sure switch(es).
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2. Remove wires from the pressure switch(es) electrical
terminals.

3. Using a VOM check from common terminal to NC (Nor-
mally Closed) - should read open.

If switch reads as above proceed to Step 4, otherwise re-
place control.

4. Remove the pressure control hose from the control and
interconnect with an inclined manometer as shown in
the following figures.

Induced Draft Blower
Pressure Switch
Pressure Switch

Hose to Induced
Draft Blower Tap

S-311 HIGH ALTITUDE APPLICATION (USA)

The furnace as shipped requires no change to run between
0 - 4500 feet. Do not attempt to increase the firing rate by
changing orifices or increasing the manifold pressure be-
low 4500 feet. This can cause poor combustion and equip-
ment failure. High altitude installations above 4500 feet may
require both a pressure switch and an orifice change. These
changes are necessary to compensate for the natural re-
duction in the density of both the gas fuel and the combus-
tion air at higher altitude.
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For installations above 4500 feet, please refer to your dis-
tributor for required kit(s). Contact the distributor for a tabu-
lar listing of appropriate manufacturer’s kits for propane gas
and/or high altitude installations. The indicated kits must
be used to insure safe and proper furnace operation. All
conversions must be performed by a qualified installer, or
service agency.

In some areas the gas supplier may artificially derate the
gas in an effort to compensate for the effects of altitude. If
the gas is artificially derated the appropriate orifice size must
be determined based on the BTU/ft® content of the derated
gas and the altitude. Refer to the National Fuel Gas Code,
NFPA 54/ANSI 7223.1, and information provided by the gas
supplier to determine the proper orifice size.

S-312 CHECKING FOR DELAYED IGNITION

Delayed ignition is a delay in lighting a combustible mixture
of gas and air which has accumulated in the combustion
chamber.

When the mixture does ignite, it may explode and/or rollout

causing burning in the burner venturi.

If delayed ignition should occur, the following should be

checked:

1. Improper gas pressure - adjust to proper pressure (See
S-307 CHECKING GAS PRESSURE).

2. Improper burner positioning - burners should be in locat-
ing slots, level front to rear and left to right.

3. Carry over (lighter tube or cross lighter) obstructed -
clean.

4. Main burner orifice(s) deformed, or out of alignment to
burner - replace.

S-313 CHECKING INTEGRATED IGNITION
CONTROL BOARDS

This section discusses various integrated ignition boards
used on models listed in this manual. You will be guided
though some common diagnostic procedures.

NOTE: Failure to earth ground the furnace, reversing the
neutral and hot wire connection to the line (polarity), or a
high resistance connection in the neutral line may cause
the control to lockout due to failure to sense flame.

& VARNING

To AVOID THE RISK OF ELECTRICAL SHOCK, WIRING TO THE UNIT
MUST BE PROPERLY POLARIZED AND GROUNDED. DISCONNECT POWER
BEFORE PERFORMING SERVICE LISTED BELOW.

The ground wire must run from the furnace all the way back
to the electrical panel. Proper grounding can be confirmed
by disconnecting the electrical power and measuring resis-
tance between the neutral (white) connection and the burner
closestto the flame sensor. Resistance should be less than
10 ohms.

The ignition control is a combination electronic and electro-
mechanical device and is not field repairable. Complete unit
must be replaced.

&) VARNING

LINE VOLTAGE NOW PRESENT

These tests must be completed within a given time frame
due to the operation of the ignition control.

The ignition control is capable of diagnosing many furnace
failures to help in troubleshooting. A flashing red or green
diagnostic indicator light on the control flashes a code for
any detected failures. The control utilizes a dual, 7-seg-
ment LED display to indicate diagnostic codes.

When the control is powered up normally the light will be on
continuously. The display will indicate "ON" when pow-
ered and in standby mode. This can be used to test for 120
volts and 24 volts to the control since both must be present
for the light to be on. If this step fails, check for 120 volts to
the control and check the transformer and its associated
wiring. If this step is successful give the control a call for
heat and wait five (5) seconds or until the furnace goes into
lockout. If the control detects a failure it will now be shown
on the diagnostic indicator light/display. Refer to the Abnor-
mal Operation section in the Sequence of Operation sec-
tion of this manual for more detail on failure codes.

PCBKF103/PCBKF104 Control Board

1. Check for 120 volts from Line 1 (Hot) to Line 2 (Neutral)
at the ignition control. No voltage, check the door switch
connections and wire harness for continuity.

2. Checkfor 24 volts from W1 to C terminal on the ignition
control. No voltage. Check transformer, room thermo-
stat, and wiring.

If you have 24 volts coming off the transformer but re-
ceive approximately 13 volts on the terminal board be-
tween (C) and (R), check for blown fuse.

3. Checkfor 120 volts to the induced draft blower (low-stage)

by measuring voltage between Pin 3 and Pin 4 (on the 5-
pin connector) located on circuit board. No voltage, check
for loose connection in the 5-pin connector or replace
ignition control.
Check for 120 volts to the induced draft blower (high-
stage) by measuring voltage between Pin 2 and Pin 4
(on the 5-pin connector) located on circuit board. No volt-
age, check for loose connection in the 5-pin connector,
no call for high stage heat or replace ignition control.
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If voltage is present in Steps 1 through 3 and the in-
duced draft blower is operating, check for 120 volts to
the ignitor during the preheat cycle. Measure voltage
between Pin 1 and Pin 5 (on the 5-pin connector) lo-
cated on ignition control. No voltage, check low stage
and high stage pressure switches or replace the igni-
tion control board.

After the ignitor warmup time, begin checking for 24
volts to the gas valve. Voltage will be present for seven
seconds only if proof of flame has been established.

If proof of flame was established voltage will be provided
to the air circulation blower following the heat on delay
period.

a. BEFORE replacing the ECM motor assembly or the
end bell, first check the motor with an Emerson
UltraCheck-EZ™ diagnostic tool . If the motor runs
with the diagnostic tool, the motor is good. To check
the end bell, see the previous variable speed testing
section of this manual before replacing the end bell.

b. The two-stage variable speed furnaces should have
120 Volts at the motor at all times, even without a
call for cooling or heating. These motors receive their
operational signals (5 Volts dc) through the 4-pin wir-
ing harness, connected between the motor and inte-
grated control board. NOTE: For complete trouble-
shooting information on units using the ECM blower
motors, refer to the servicing section - Checking Air
Circulator Blowers (S-16B) in this service manual.

S-314 CHECKING FLAME SENSOR

A flame sensing device is used in conjunction with the igni-
tion control module to prove combustion. If proof of flame is
not present the control will de-energize the gas valve and
“retry" for ignition or lockout.

&\ WArRNNG

HIGH VOLTAGE

DisCONNECT ALL POWER BEFORE SERVICING OR
INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY
DAMAGE, PERSONAL INJURY OR DEATH.

¥

1. Connect a micro-amp meter in series with this wire and
the sensor terminal.

& ArRNING

LINE VOLTAGE NOW PRESENT

2. Place the unit into a heating cycle.

3. As soon as flame is established a micro-amp reading
should be evident once proof of flame (micro-amp read-
ing) is established, the hot surface ignitor will be de-
energized.

4. The Integrated Ignition controls will have 1 to 4 micro-
amps. If the micro-amp reading is less than the mini-
mum specified, check for high resistance wiring con-
nections, sensor to burner gap, dirty flame sensor, or
poor grounding.

5. Ifabsolutely no reading, check for continuity on all com-
ponents and if good - replace ignition control module.

NOTE: Contaminated fuel or combustion air can create a
nearly invisible coating on the flame sensor. This coating
works as an insulator causing a loss in the flame sense
signal. If this situation occurs the flame sensor must be
cleaned with steel wool.



ACCESSORY WIRING DIAGRAMS

HIGH VOLTAGE!
WARNING DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH. ‘

ALL FUEL SYSTEM CONTROL BOARD - AFE1860A

24VAC
F1 3,
POWER SUPPLY } P1-8 ¢ +vDC
INPUT R
POWER | p+svDC

FURNACE DEMAND P1-7 SUPPLY W1-FURN
OUTPUT F Wi 1 W2-HP
BLOWER FAN DEMAND < P1-4 1 +vDC
OUTPUT G A ‘t_D savAC
POWER SUPPLY INPUT | 49\—@”6 C 4B G-STAT
(COMMON) N C l
SECOND STAGE FURNACE @Pl—s 777
DEMAND OUTPUT A W2 4 G-FURN
COMPRESSOR OUTPUT € @p 12 n

Y f
SECOND STAGE e P1-3
COMPRESSOR OUTPUT Y2 ? Y2-HP
REVERSING VALVE @Pl—l +VDC 3
ouTRUT © SavAC Y2-STAT

Y2-FURN
POWER SUPPLY OUT @Pz—z K4
TO THERMOSTAT R Y-STAT
CALL FOR T @le i Y-FURN
REVERSING VALVE H (o] 4t
CALL FOR @PN Y-HP
COMPRESSOR E v
CALL FOR > 4R—@P2—s K3
EMERGENCY HEAT M E
CALL FOR @PZ—B
BLOWER FAN O G +5VDC Q2
CALL FOR s @PZ—Q
FURNACE HEAT Wi
POWER SUPPLY COMMON T @PH >c E/W1 =
OUT TO THERMOSTAT A C
CALL FOR 2ND STAGE @PH
FURNACE HEAT T w2 10K
CALL FOR 2ND STAGE @PZ—G
COMPRESSOR Y2 MICROPROCESSOR
24VAC o]

POWER SUPPLY OUT @PM
TO HP CONTROL R 6.8K
HP CALL FOR FURNACE @P3—8

W2

(DURING DEFROST) H
REVERSING P3-7
VALVE OUTPUT E o Y
COMPRESSOR A P3-2
CONTACTOR OUTPUT T Y 6.8K
POWER SUPPLY COMMON P36 L
OUT TO HP CONTROL C —
{ p P3-3 =

ODT (OUTDOOR # OT-N .
THERMOSTAT) 1 3

M OT-N

@P:«M

2ND STAGE COMPRESSOR P orc

0
d
o

DEMAND OUTPUT <

N

BREAK FOR ODT

ALL FUEL SYSTEM CONTROL BOARD - AFE18-60A
This wiring diagram is for reference only. Not all wiring is as shown above.
Refer to the appropriate wiring diagram for the unit being serviced.
(For use with Heat Pumps in conjunction with 80% or 90% Single-Stage or Two-Stage Furnaces)
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&) WARNING

HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS }ﬂm
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO
DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

INTEGRATED IGNITION CONTROL

q
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DE-HUMIDISTAT %RH




