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INSTRUCTIONS

This guide uses your expertise and observations to lead you to the
trouble spot as efficiently as possible. This is only intended as a
guide and should not be used blindly. Your experience and

expertise are of high value when troubleshooting this unit. Do not

disregard all of your instincts.

The microprocessor furnace control was designed with diagnostic
capabilities built in. LEDs are used to flash a fault code which will
lead you to 1 of the subsections as listed in the Index.

You shouldALWAYS begin in theSTART HERE subsection
(see Index for page number) which will guide you to the
appropriate subsection where a minimal number of steps will be
used to correct the problem. If you are very experienced at how
this furnace operates and you suspect the problem is either the
blower motor, inducer motor, or furnace control board, you can use
the quick motor test procedure at the end of the troubleshooting
guide to isolate the problem or direct you to appropriate section in
main troubleshooting guide.

Once in a subsection, read the statement or question. A statement
will have a number in the "GO TO" column. Do whatever the
statement says, then proceed to step indicated in the "GO TO"
column.

If the step is a question (a question will have a number in the
"YES" or "NO" column), answer it "YES" or "NO." If the answer
is "YES," go to step indicated in "YES" column. If the answer is

Fault Code 41—Blower OutsiQe Valiq Speed Range ................ 26 "NO," go to step indicated in "NO" column.
Fault Code 42—Inducer Outside Valid Speed Range........... 27-28 , . . .
Fault Code 43—Pressure Switch Calibration Fault............... 28-29 Let's try our guide out using the EXAMPLE section below, an.d
Fault Code 44—Blower Calibration Fault 29.30 see how it works. Suppose that the problem is a defective
Cleanup and Start-Up INSUCHONS «..........oooooooooooooooosooeoeeo 30 low-pressure switch (for example will not make). This is an
""""""""""""""""""""""""""""" internal problem and cannot simply be seen. We go to the START
HERE section to Step 1.
EXAMPLE
START HERE SECTION
STEP YES NO GO TO
1. Step 1 tells us to record status of LEDs 1-4 and go to Step 2. — — 2
Step 2 asks the question, "Are any LEDs flashing?". If low-pressure switch was
2. defective, a low-pressure switch fault code would be flashing, so the answer is 5 3 —
"YES." We go to Step 5.
Step 5 asks the question, "Is RED LED2 flashing?". If low-pressure switch was de-
5. fective, a low-pressure switch fault code would be flashing, so the answer is "NO". 6 7 —
We go to Step 7.
7. Step 7 tells us to go to low-pressure switch fault subsection. — — INDEX
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SEQUENCE OF OPERATION

CAUTION: Furnace control must be grounded |for
A\ | Proper operation, or control will lock out. Control |is
grounded through green wire routed to gas valve |and
burner box screw.

Using schematic diagram (see Appendix A), follow sequence of
operation through different modes. This furnace has a new control
system. Read and follow wiring diagram carefully.

NOTE: If 115-v power supply to furnace or blower access panel
switch is interrupted during a call for heat, blower operates at
low-heat speed for 60 sec when power is restored before heating
cycle is resumed.

I. SELF-TEST MODE

The control center goes through a brief self test whenever 115-v or
24-v power is interrupted. The self test takes approximately 2 sec
to complete. After power is restored, red (microprocessor) LED

briefly comes on. Then green LED comes on for 1 sec, followed by

1 sec where both yellow and green LEDs are on. During this time,

the microprocessor is checking itself.

II. HEATING MODE
When thermostat calls for heat, R-W/W1 circuit closes.

1. Prepurge period—The inducer motor is turned on and
slowly comes up to speed. When low-pressure switch
closes, inducer motor RPM is noted by microprocessor, and
a 25 sec prepurge period begins. The RPM is used to
evaluate vent system resistance. This evaluation is then
used to determine required RPM necessary to operate
inducer in low-heat mode.

NOTE: The heat cycle can start in either high or low heat. If a
high-heat cycle is initiated, the inducer continues increasing its
speed after low-pressure switch closes. When high-pressure switch
closes, inducer motor RPM is noted by microprocessor before the
25 sec prepurge period begins. The RPM is used to evaluate vent
system resistance. This evaluation is then used to determine
required RPM necessary to operate inducer in high-heat mode.

2. Humidifier (HUM) —The HUM terminal is energized
whenever the inducer prepurge period is completed.

3. Ignitor warm up —At end of prepurge period, the hot
surface ignitor (HSI) is energized for a 17-sec HSI warm-up
period.

4. Ignition sequence—After HSI ignitor warm-up period is
completed, the gas valve opens, permitting gas flow to
burners where it is ignited. After 5 sec, the HSI is
de-energized and a 2-sec flame-sensing period begins.

NOTE: The initial heat mode after 115-v or 24-v power interrup-
tion will be LOW HEAT. Low heat remains energized for 16
minutes before high heat is initiated, providing thermostat is still
calling for heat.

After the initial cycle, the microprocessor evaluates the length of
low- and high-heat operating times and calculates optimum length
of low and high heat for next heat cycle. This accommodates the
heat load requirement seen as a result of thermostat operating time.
See Appendix G for details on thermostat staging algorithm.

5. Flame sensing—When burner flame is sensed, the control
center holds gas valve open and begins blower on delay
period.

NOTE: Ignition sequence repeats 3 additional times before a
lockout occurs. Lockout automatically resets after 3 hr, or can be
manually reset by turning 115-v or 24-v power off (not at
thermostat) for 3 sec minimum, then turning on again.

6. Inducer speed reduction—If cycle starts in low heat,
inducer speed reduces slightly after the flame sense. If cycle
starts in high heat, inducer speed increases 15 sec after
flame sense. The reduction in speed in low heat is to
optimize combustion for maximum efficiency. 5

7. Blower on delay—The blower starts 60 sec after flame
sense if cycle started in low heat or 35 sec after flame sense
if cycle started in high heat.

NOTE: The blower starts at approximately 400-500 RPM. After
20 sec, the motor is turned off for 1/10 of a sec where a coast down
calibration is done to evaluate resistance of the conditioned air
duct system. The microprocessor then determines blower RPM
required to provide proper airflow for heating mode.

8. Electronic Air Cleaner—The EAC-1 terminal is energized
whenever the blower operates.

9. Blower off delay—When thermostat is satisfied, the
R-W/W1 signal is terminated, de-energizing gas valve
(stopping gas flow to burners) and HUM terminal is
de-energized.

The blower reduces its speed to low-heat RPM. The blower
and EAC remain operating 90, 135, 180, or 225 sec
(depending on blower off time selection). The furnace is
factory set for a 90 sec blower off delay.

10. Post purge—The inducer continues operating for 15 sec
after gas valve is de-energized.

lll. HEATING MODE—TWO STAGE

The control center provides 2-stage heating using a single-stage
thermostat. The control center maximizes comfort while optimiz-
ing efficiency to meet the demands of the conditioned area when
a thermostat R-W/W1 signal is received.

If thermostat control over furnace staging is desired, a 2-stage
thermostat can be used. When control center receives a thermostat
R-W/W1 and R-W2 signal, high heat is energized and when
R-W/W1 signal is received, low heat is energized. This method
overrides microprocessor control of high or low heat.

NOTE: When using 2-stage thermostat operation with R-W/W1
and R-W2 signals, setup switch SW-2 MUST be in ON position.

The heat cycle operates as stated in Heating Mode section.

To allow for greater comfort, a 2-stage thermostat control is
recommended when zone systems are used.

IV. EMERGENCY HEAT MODE

NOTE: The furnace should not be operated in emergency heat
mode for extended periods of time. Operation is only recom-

mended to provide heat until replacement components can be
obtained or fault resolved.

In this mode, the microprocessor is bypassed and the motors
operate at full speed with high-heat operation. The heat exchang-
ers, motors, and electronics can be overstressed and may reduce
the life of the components if operated for an extended period.

NOTE: No safeties are bypassed when using emergency heat
mode.

Emergency heat mode can be selected using setup switch SW-4.
SW-4 should be used when a fault condition exists or difficult to
resolve problems occur. This allows heating until the fault can be
corrected.

In emergency heat mode, the normal heat mode outlined in
Heating Mode section is not followed. The following sequence
will occur:

When thermostat calls for heat, the R-W/W-1 circuits close.

1. Prepurge period—The inducer motor is turned on IMME-
DIATELY operating at maximum speed, closing low- and
high-pressure switches. Prepurge begins 25 sec after high-
pressure switch closes.

2. Blower on—The blower motor is turned on IMMEDI-
ATELY and slowly increases to maximum speed as soon as
a call for heat is received. No blower calibration occurs.

3. Electronic Air Cleaner—The EAC-1 terminal does not
operate in emergency heat mode.



4. Humidifier —The HUM terminal is energized IMMEDI-
ATELY.

5. Ignitor warm up —The HSI is energized for a 17 sec
warm-up period after prepurge period is completed.

6. Ignition sequence—After HSI warm-up period has com-
pleted, the gas valve is energized, permitting gas flow to
burners where it is ignited. After 5 sec, the HSI is
de-energized and a 2-sec flame-sensing period begins.

NOTE: Emergency heat mode only operates in high heat.

7. Flame sensing—When burner flame is sensed, control
center holds gas valve open. If burner flame is not sensed,
control center de-energizes gas valve and ignition sequence
is repeated.

NOTE: Ignition sequence repeats 3 additional times before lock-
out occurs. Lockout automatically resets after 3 hr, or can be
manually reset by turning 115-v or 24-v power off (not at
thermostat) for 3 sec minimum, then turning on again. Fault codes
will not flash in emergency heat mode.

8. Blower off delay—When thermostat is satisfied, the
R-W/W1 signal is terminated, de-energizing gas valve
(stopping gas flow to burners) and HUM terminal is
de-energized. In addition, blower stops immediately.

9. Post purge—Post purge does NOT occur. The inducer
stops immediately.

V. COOLING MODE

When thermostat calls for cooling, the R-G and R-Y/Y2 circuits
close.

1. Cooling unit—The cooling unit starts when thermostat
R-Y signal is received.

2. Blower on—The control center starts blower immediately
when it receives an R-Y/Y2 and R-G signal. The blower
starts at approximately 400-500 RPM. After 20 sec, the
blower is turned off for 1/10 of a sec where a coast down
calibration is done to evaluate resistance of the conditioned
air duct system. The microprocessor then determines
blower RPM required to provide selected cooling airflow.

NOTE: In cooling mode, the microprocessor adjusts blower RPM
to operate at 400 CFM per ton as selected on the A/C setup
switches. Airflow will be reduced to 340 or 315 CFM per ton,
depending on board style (See Fig. 1), when a dehumidification
demand exists. See Air Conditioning Setup Switches section in
Installation, Start-Up and Operating Instructions for details. There
is also a chart on schematic in Appendix A.

NOTE: If Y/Y2 thermostat lead is not connected to furnace
control center, blower motor operates in continuous fan speed and
indoor coil freeze-up may occur.

3. Electronic Air Cleaner—The EAC-1 terminal is energized
whenever blower operates.

4. Cooling unit—The cooling unit stops when thermostat R-Y
signal is terminated.

5. Blower off delay—When thermostat is satisfied, the
R-Y/Y2 and R-G signals are terminated, and blower re-
mains operating for 90 sec. On newer style control boards
(See Fig. 1), the blower airflow will drop by 21 percent
during the off-delay period when the DE jumper is con-
nected. The DE jumper is only removed to enable the
DEHUM input for use with a thermidistat or humidistat for
dehumidification purposes.

VI. HEAT PUMP MODE

When furnace is operating in heat pump heating mode, R-Y/Y2
and R-G circuits are closed energizing heat pump, and blower
operates at cooling speed. When heat pump defrost is required,
R-W/W1 circuits close starting gas heat cycle, and blower adjusts
to low-heat speed. 3

1. Prepurge period—The inducer motor is turned on and
slowly comes up to speed. When low-pressure switch
closes, inducer motor RPM is noted by microprocessor, and
a 25 sec prepurge period begins. The RPM is used to
evaluate vent system resistance. This evaluation is then
used to determine required RPM necessary to operate
inducer in low-heat mode.

NOTE: The heat cycle can start in either high or low heat. If a
high-heat cycle is initiated, inducer continues increasing its speed
after low-pressure switch closes. When high-pressure switch
closes, inducer motor RPM is noted by microprocessor before the
25 sec prepurge period begins. The RPM is used to evaluate vent
system resistance. This evaluation is used to determine required
RPM necessary to operate inducer in high-heat mode.

2. Humidifier —The HUM terminal is energized whenever
inducer prepurge period is completed.

3. Ignitor warm up —After prepurge period, HSI is energized
for 17 sec.

4. Ignition sequence—After HSI warm-up period is com-
pleted, the gas valve is energized, permitting gas flow to the
burners where it is ignited. After 5 sec, the HSI is
de-energized and a 2-sec flame-sensing period begins.

5. Flame sensing—When burner flame is sensed, control
center holds gas valve open.

If burner flame is not sensed, control center de-energizes
gas valve and ignition sequence is repeated.

6. Blower off period—Ten sec after gas valve is energized,
the blower stops for 25 sec to allow heat exchangers to
warm up.

7. Blower on delay—After blower off period, blower starts.
NOTE: The blower starts at approximately 400-500 RPM. After
20 sec, the motor is turned off for 1/10 of a sec where a coast down
calibration is done to evaluate resistance of the conditioned air
duct system. The microprocessor then determines blower RPM
required to provide proper airflow for heating mode.

8. Electronic Air Cleaner—The EAC-1 terminal is energized
whenever blower operates.

9. Inducer speed reduction—If cycle starts in low heat,
inducer speed reduces slightly after the flame sense. If cycle
starts in high heat, inducer speed increases 15 sec after
flame sense. The reduction in speed in low heat is to
optimize combustion for maximum efficiency.

10. Call for heat terminated—When the call for heat is
satisfied, the R-W/W1 signal is terminated, de-energizing
gas valve (stopping gas flow to burners) and HUM terminal
is de-energized.

a. R-W/W1 signal terminated with R-Y/Y2 and R-G
still present—The blower changes its speed to cooling
RPM.

b. R-W/W1 with R-Y/Y2 and R-G signals terminated—

The blower continues to operate completing a normal
blower off delay.

11. Post purge—The inducer continues operating for 15 sec
after gas valve is de-energized.

VII. CONTINUOUS FAN MODE

1. Operating with continuous fan only.
a. Call for continuous fan—The thermostat closes R-G
circuit.

b. Blower on—The blower starts immediately.

NOTE: The blower starts at approximately 400-500 RPM. After
20 sec, the motor is turned off for 1/10 of a sec where a coast down
calibration is done to evaluate resistance of the conditioned air
duct system. The microprocessor then determines blower RPM
required to provide proper airflow for heating mode.



NOTE: The continuous fan speed is the same as low-heat speed
unless it is field adjusted to another desired airflow. See Continu-
ous Fan Setup Switches section in Installation, Start-Up, and
Operating Instructions for details. There is also a chart on
schematic diagram shown in Appendix A.
c. Electronic Air Cleaner—The EAC-1 terminal is ener-
gized whenever blower operates, regardless of operating
mode.

2. Operating with continuous fan (R-G) and call for heat
(R-W/W1) is received—Same as heat pump mode except
blower on delay is 10 sec less than the heat mode. After call
for heat (R-W/W1) is terminated, the blower remains
operating at low-heat speed for selected blower off delay
before resuming continuous fan speed.

3. Operating with continuous fan (R-G) and call for cool-
ing (R-Y/Y2) is received—See Cooling Mode section.
After call for cooling (R-Y/Y2) is terminated, the blower
remains operating at cooling speed for 90 sec before
resuming continuous fan speed.
VIll. COMPONENT TEST

All components are functionally operated except gas valve with
component test feature.

This feature helps diagnose a system problem in case of a
component failure.

NOTE: Setup switch SW-1 MUST be in OFF position or Fault
Code 22 (setup error) will occur.

NOTE: NO thermostat signal may be present at control center,
and all blower time delay off periods must be completed.

To initiate component test feature, proceed with the following:
1. Leave 115-v power to furnace turned on.

. Remove main furnace door.

. Remove blower access panel.

. Turn setup switch SW-6 to ON position.

g b~ W N

. Manually close blower access panel door switch.

WARNING: On some models, blower access panel clioor
switch opens only 24-v power to control center. |[No
component operation can occur. The 115-v power is|still
A present at control center, transformer, inducer motor| and
main blower motor. Caution must be taken when manu-
ally closing this switch for service purposes. Failure to
follow this warning could result in personal injury |or
death.

When items 1-5 have been completed, the following will occur:

1. The control center goes through a brief self test. This self
test takes approximately 2 sec to complete. After door
switch is closed, red (microprocessor) LED briefly comes
on. Then green LED comes on for 1 sec, followed by 1 sec
where both green and yellow LEDs are on. During this time,
the microprocessor is checking itself.

2. Inducer motor operates for 20 sec at low speed, operates 20
sec at high speed, then turns off.

3. Hot surface ignitor is energized for 15 sec, then de-
energized.

4. Main blower motor operates for 20 sec at low speed,
operates for 20 sec at high speed, then turns off.

5. After component operation test is completed, 1 or more
fault codes (11, 22, 41, or 42) will flash. See service label
on back of main furnace door or Fig. 1 for explanation of
fault codes.

NOTE: To repeat component test, turn setup switch SW-6 to OFF
and then back to ON. 4

After component test, perform the following:

1. Release blower panel access door switch and turn setup
switch SW-6 to OFF position.

2. If applicable, replace blower access panel and check LED
status by removing plug in blower access panel.

3. Reinstall main furnace door if all LEDs are off, indicating
furnace is ready to operate when a signal from thermostat is
received.

IX. BYPASS HUMIDIFIER MODE

When setup switch SW-3 BPH is in ON position, RPM calculated
for low heat is multiplied by 1.15 for all furnace model sizes. This
compensates for increased return-air temperature caused by by-
passed air supply.

X. DEHUMIDIFICATION MODE

A dehumidification input is provided via a 1/4-in. male quick-
connect terminal labeled DEHUM, located next to the transformer
secondary connections. The DEHUM input acts differently de-
pending on which style of variable speed furnace control you have.
The older style variable speed furnace control (shown in Fig. 1)
DOES NOT have a DE connection while the newer style variable
speed furnace control (shown in Fig. 1) has a DE connection. The
newer style variable speed furnace control is expected to be
available by mid 1998. Both of these variable speed furnace
controls function the same except the DEHUM logic is reversed.
This logic reversal has come about from historical use of a
standard humidistat to do dehumidification since the contacts open
on high humidity, thus removing the 24-v signal to initiate
dehumidification.

On the older style variable speed furnace controls, a field supplied
relay is required between the thermidistat or humidistat control and
furnace. The relay coil is connected between DHUM output on the
thermidistat control and & terminal on the furnace control or the
humidistat output and @ terminal on the furnace control. Its
normally closed contact is connected between R and DEHUM
terminals on the furnace control. (See Fig. 1 and Fig. 2). When a
dehumidify demand exists, relay is de-energized, and normally
closed contacts supply 24-v to the furnace DEHUM terminal. As
a result, the furnace control reduces the blower airflow by 15
percent to 340 CFM per ton during continuous fan or cooling
operation.

On newer style variable speed furnace controls, a field supplied
relay IS NOT required. The DEHUM output on the thermidistat
control or the humidistat output is connected directly to the
DEHUM terminal on the furnace control. In addition, the DE
jumper located next to the DEHUM terminal must be removed to
enable the DEHUM input. (See Fig. 1 and Fig. 3). When a
dehumidify demand exists, the furnace control reduces the blower
airflow by 21 percent to 315 CFM per ton during continuous fan
or cooling operation.

This blower speed reduction compensates for high humidity
conditions during cooling operation on all furnace model sizes.
Reference Thermidistat™ Control Installation, Start-up, and Op-
erating Instructions for further details.

Xl. ZONE MODE

When setup switch SW-5 MZ is in ON position, blower motor
control is the same as above except with the following exceptions:
1. While blower is operating in either low heat or continuous
fan, the coast down calibration is performed once a minute
to update blower RPM for zone damper position changes
during a given cycle.
NOTE: Boards with date codes of 9506 or later will not perform
a coast down calibration if blower pulse width to blower motor is
greater than 60 percent. This prevents nuisance faults from
occurring when a high continuous fan CFM has been selected.
2. While blower is operating in either high heat or cooling,
blower pulse width to blower motor is frozen when blower
RPM is within 10 percent of calculated blower RPM for 5
sec.
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START HERE—IF A PROBLEM EXISTS, THE SERVICE TECHNICIAN SHOULD ALWAYS BEGIN TROUBLESHOOTING HERE.

problem still persists on an intermittent basis after replacing furnace control board, contact your dis-
tributor.

STEP YES NO GO TO

1 Remove main furna(_:e door first. DO NOT REMQVE BLQWER ACCESS PANEL! Record status of . . 2
LEDs 1-4. See Service Label/Fault Code Instructions (Fig. 4).

2. Are any LEDs flashing? 5 3 —

3. Are any LEDs on solid? (Solid means ON continuously.) 4 8 —

4. Go to page number indicated in Index for LEDs 1, 2, 3, or 4 ON SOLID. — INDEX

5. Is RED LED2 flashing? 6 7 —

6. Go to page number indicated in Index for RED LED2 FLASHING. — — INDEX

7. Go to page number indicated in Index for subsection covering fault code being flashed. — — INDEX

8. Is power on? (DO NOT cycle power to unit). 10 9 —

9. Turn power on. — — 20

10. Rer_nove blower access panel and depress_door switch. Use a piece of tape to hold switch closed. . . 1
Wait a few sec for self test before proceeding to next step.

11. Does problem appear to be low cooling airflow? 12 13 —

12. Go to page number indicated in Index for subsection covering NOT ENOUGH COOLING AIRFLOW. — — INDEX

13. Make sure thermostat is calling for heat. — — 14

14. Make sure thermostat fan control is in AUTO position if equipped. — — 15

15. Observe operation of furnace for 20 minutes or until fault occurs. — — 16

16. Does a fault occur? 7 17 —

17. Is temperature rise below range specified on rating plate when unit is running in high fire? 18 19 —

18, Go to page number indicated in Index for subsection . . INDEX
covering HIGH FIRE TEMPERATURE RISE TOO LOW (COLD BLOW).

19. Does furnace operate properly? 31 28 —

20. Remove blower access panel and depress_door switch. Use a piece of tape to hold switch closed. . . 21
Wait a few sec for self test before proceeding to next step.

21. Disconnect R thermostat lead, then wait until blower motor stops. — — 22

22. Are any LEDs flashing? 24 23 —

23. Are any LEDs on solid? (Solid means ON continuously.) 4 25 —

24. Is RED LED2 flashing? 6 7 —

25. Put setup switch SW-1 in ON position. — — 26
Record fault codes listed in fault history.

26. NOTE: Read fault codes until they repeat. The last fault code that occurred will flash first fol- — — 27
lowed by the lowest nhumber fault code. (EXAMPLE: 13, 13, 44)

27. Are LEDs 3 and 4 flashing a Fault Code 11? 29 30 —

28. Go to page number indicated in Index for subsection covering NO OPERATION WITH NO FLASH- . . INDEX
ING FAULT CODE.

29, Go to page number indicated in Index for CLEANUP AND START-UP . - INDEX
INSTRUCTIONS.

30. Go to page number indicated in Index for subsection covering first fault code flashed. — — INDEX

31. Disconnect the R thermostat lead, then wait until blower motor stops. — — 32

32. Put setup switch SW-1 in ON position. — — 33
Record fault codes listed in fault history.

33. NOTE: Read fault codes until they repeat. The last fault code that occurred will flash first fol- — — 34
lowed by the lowest number fault code. (EXAMPLE: 13, 13, 44)

34. Are LEDs 3 and 4 flashing a Fault Code 11? 35 30 —
Go to page number indicated in Index for the CLEANUP AND START-UP

35, INSTRUCTIONS. If this problem persists on an intermittent basis, replace furnace control board. If o - INDEX

—6—




IMPROPER OPERATION WITH NO FLASHING FAULT CODE—GENERALLY, THIS INDICATES THERE IS NO POWER TO
FURNACE CONTROL BOARD.

heating cycle?

STEP YES |NO | GO TO
1. | Make sure power is on. — | — 2
2 Remove blower access _panel and depress door switch. Use a piece of tape to hold switch closed. Wait a few sec for| | 3

self test before proceeding to next step.
3. | Make sure thermostat is calling for heat. — | — 4
4. | Make sure thermostat fan control is in AUTO position if equipped. — | — 5
5. | Check fuses, breakers, or manual disconnects to be sure they are correctly set. — | — 6
6. | Does 120-v wiring match unit wiring schematic? 9 7 —
7. | Fix problem. — | — 8
8. Go to page number indicated in Index for CLEANUP AND START-UP — | — | INDEX
INSTRUCTIONS.
9. | Do you have 120 vac at primary leads P1 and P2 on furnace control board? 14 | 10 —
10. | Do you have 120 vac to furnace control board? 11 | 12 —
11. | Check all 120-vac connections at furnace control board. If necessary, replace furnace control board. — | — 8
12. | Turn power off. — | — 13
13. | Check continuity of power supply leads and door switch if wired with 120 vac. — | — 7
14. | Do you have 24v between SEC-1 and SEC-2 on furnace control board? 19 | 15 —
15. | Turn power off. — | — 16
16. | Do you have continuity across door switch? 17 | 18 —
17. | Replace transformer. If transformer fails again, replace transformer and furnace control board. — | — 8
18. | Replace door switch. — | — 8
19. | Do you have 24v between R and Com on furnace control board? 21 | 20 —
20. |Replace furnace control board. — | — 8
21. | Do you have 24v between W/W1 and Com on furnace control board? 24 | 22
22. | Check to see that thermostat is calling for heat. — | — 23
23. | You have a defective thermostat or a break in the wiring between thermostat and furnace. — | — 7
24. | Does furnace respond to the call for heat? 27 | 25 —
25. | Turn power off. — | — 26
26. Press down on microprocessor chip and make sure it is properly seated to furnace control board. If it is, replace fur- | | 7
nace control board.
27 Does furnace keep repeating the following cycle? Inducer motor MTR1 runs, inducer motor MTR1 stops, furnace o8 | 34 o
control board goes through a self-test sequence, blower motor runs for 1 minute, and then cycle repeats.
28. | Disconnect BROWN wire to gas valve GV. — | — 29
29, gtoeepsgg;nace still alternately cycle inducer motor, go through a self test, and then run blower motor as described in 30 | 37 .
30. | Disconnect humidifier lead from HUM terminal on furnace control board. — | — 31
31 gtoeepszfg[)nace still alternately cycle inducer motor, go through a self test, and then run blower motor as described in 33 | 32 .
32. | There is a direct short in wiring to humidifier solenoid coil, or short is inside humidifier solenoid coil. — | = 7
33, Th(_ere is a direct sho_rt in either the pressure switch circuits, gas valve GV, or wiring to gas valve GV. If hot surface . 7
ignitor comes on during the cycle, short is in gas valve or wiring to gas valve.
34, Does furn_ace ever abruptly shut down with no fault code, no inducer post purge, no blower off delay, and then re- 35 | 38 o
start heating cycle?
35. | Disconnect BROWN wire to gas valve GV. — | — 36
36. Does furnace still abruptly shut down with no fault code, no inducer post purge, no blower off delay, and then restart 39 | 37 .
heating cycle?
37. | Replace gas valve. — | — 8
Go to page number indicated in Index for CLEANUP AND START-UP
38. |INSTRUCTIONS. If problem persists on an intermittent basis, replace furnace control board. If problem still persists — | — | INDEX
after replacing furnace control board, contact your distributor.
39. | Disconnect humidifier lead from HUM terminal on furnace control board. — | — 40
40. Does furnace still abruptly shut down with no fault code, no inducer post purge, no blower off delay, and then restart 33 | 32 .

7




"anen seb ui piousjos reay ybiy yons -
‘uawisnlpe indui seb 1eay moj Jadoidw -
‘PIa1Ys nwi Jo/pue nwij paubifesiw Jo Jjadosdwi - 110y 28y
'sduy 3w Teay Mo| 9AISSaIINS 0M] 0] anp apow Ajuo Jeay ybiy ui Bunesado si
nun sy} Jo uado SI YaNMS il Areljixne Jo ya)ms Inojjol ‘wi| sy satedlpu] - 11NV4 HOLIMS LINIT
'sayoNms ainssaid ,uoneiqied-jo-InQ,, 10 pajre -
"suonoaUU0d Buigny youms ainssaid 1o Buuim yanms ainssaid Jadosdw -
-adid BuibBes Ajqissod ‘Buidid uaa ul Jarepn -
"urelp aresuspuod pabbnid - 110} ¥28yD
‘uonresado Buunp suado Jo ‘|[ed Jaye
9S0|0 0} S|ie} 10 ‘|[ed Je Paso|d S| YauMs ainssaid mo| saredlpul - 1INV HOLIMS FHNSSIHd MO
'sayoNIms ainssaid ,uoneiqied-jo-InQ,, 10 pajre -
"SuoauU0d Buigny youms ainssaid 1o Buuim yonms ainssaid Jadosdw -
-adid BuibBes Ajqissod ‘Buidid 1uaa ul Jarep -
‘urelp aresuspuod pabbn|d - 110} 328yD
‘Teay ybiy ur suado Jo ‘|jed Jaye aso|d 0} S|re} Jo
‘Jeay Mo| Ul 10 ‘|[ed Je pasojo si youms ainssaid ybiy ssredipul - 11NV4 HOLIMS 3HNSSIHd HOIH
‘Buiim abeyjon
MO BU} Ul ¥ND1ID HOYS € SI 318y} pue uado sI asny ay) saredlpul - NIdO S| 3SN4 IOVLI0A AHVANODIS
"MOJJIIe 3|eMo|[e 1SaS0[d 0} JNeyap [[IM Jun
Buiyseyy s1 9p03 J| "B} SNONLINUOD 10} 4D 000Z 0} 008 PUE /Y SUO) G 0] Z JSAISP Ued Jiun 0Z
pue 090 3yl "Ue} SNONUIUOD 10} N4D 00T 0 009 PuUR D/ SUO} Z/T-E 01 Z/T-T JOAIBp Ued S)un T
pue z0 8yL “bumes youms 49, 10 ,0/V,, odosdwi saredipu| - NOILOFTIS MOTHHIV ¥IMOT9 AITVYANI
"13y1ebol ,NO, U10g ,9-MS., PUe ,T-MS,-
".NO. .9-MS., YIM |[eD Jejsoway] -
“,NO. .T-MS.. UM |[ed Jeisoway] -
“JJne} 3yl asned [[IM SUoeUIqUoD
Bumoyioy 8y “Apadoidwi psuonisod si,9-MS 10, T-MS., Youms dnias sareolpul - HOHH3 dN13S
‘uoneao| Jadwnl 10}08UU0 1931100
10} welbelp BuLim 8as 11981100ul Jo Buissiw si Bnjd japow saredipu] - NOILDI13S 13AON AITVANI
"VE# 01 199y "SIN0Y 33y} JaYyje 18sal-0Ine |IM 030D - 1NOMNDOT NOILINDI
"anjen seb ui pious|os 1eay ybiy 3ons -
uawisnipe 1ndul seb reay moj Jo ybiy sadoidw -
‘plaIys nwi| Jo/pue nwij paubiesiw Jo Jjadosdwi - 110} 328y
‘sINoY 83y} Jayje 189sal 01Ny ‘Yeay mo| Buunp sdul Jwi| 9AISS89NS
3.y} 4o yeay ybiy Buunp sdus Hwi| SAISS82INS QT JO BUBLINII0 BY) SAHEDIPUL - LNOMDOT HOLIMS LINIT
"UONOSS Yh# 1Nej 0)
J13ja1 pue Jamod 198y 'sInoy aaliy} Jaye 19sal 01Ny ‘Sldwale anISSadaNs 0Ml U NdY 00ET eyl Jarealh
10 NdY 0S¢ Uel)) SS3| Sem Jeay MO 10} pare|nafed Ndy ssredlpul - 1NOXMO0T NOILYHAITYO 43mo1d
"paysey si,TT. Ue [jun Ajsnosue)nuis
WZAAL PUB LT, . STeulwsal reisoways Jadwnl pue uonisod ,NO, 8y} Ui, T-MS. yaums dmas ind
‘Al0ISIy Jney 1uadal Jead o] uomsod ,NO. ayi Ul , T-MS. youms dnias ind Aloisiy Jjney 1uadal peal
01 's8[0Ad A} ISE| UIYIM PBLINJJ0 SARY S)NEe) OU SBIedIPU| - AV 1dSIA AYOLSIH INIOFH NI L1NV4 ON

€€

[4

T€

ve

€¢

[44

T¢
T

€T

4"

1

‘A3 NIFHO IHL 40 SIHSVT4 40 439INNN A9
A3ANINYG3L3d 1191d ANOD3S IHL ANV d3T MOTI4A IHL 40 STHSVYT14 40 d39NNN A9 AININGE13d
11914 1SdId4 IHL HLIM 439NN 1I91d OML V SI S3d0OD SN1VLS ONIMOT110d4 3HL 40 HOV3

‘pasianal si Aurejod abejjor aur  ONIHSY14 2d31d3Y
‘Jeay moj ul Bupresado S| aoeuin4 NO #a31 N3FHD
‘Teay ybiy ur Bugelado si aoeuINS NO €d371 MOTT3IA

‘pJeoq j0u0d urew ade(das sreaddeas 37yl "uomsod 440, 8y Ul yaums dnias
aoe|d pue Jadwnl 198uu09sIq *,NO. Iun 8y} 01 Jamod pue ui paysnd Yaums loop ay)
yum Aisnosueynuiis ,zA/A. pue . TM/M. ‘8. Sleulwal reisowlays Jadwnl pue uonisod

WNO. 8y U1, T-MS, youms dnias Ind :19sal 0] “pauonounjjew sey Jossadoidoioiw sy NO za31 a3y
‘reay Aouablawsa ul Bunelado si adeuin4 NO 1Ta371d3yd
SNLV1S 3d02 d31

U UV

—8—



suonoNIsu| apo) JnNe4/jege adIAIeS—y Bi4 <
S0EEBY

"pes)| JeIsowlayl ..o, 8yl 198uuodal pue uonsod 440, aYyl Ul ,.9-MS. youms dmes ind uwum_o_Eoo/
S1159] Jusuodwod Jayy “.NO. oeq uayl pue ,440. .9-MS. Yydums dnias uiny 1sa1 Jusuodwod 1eadal o

*18]U89 |0QU09 pue BuLIMm

‘192Npul 398y '1S8) Pa|Ie} Jojow Jadnpul saledlpu] - IDNVY d33dS AITVA 3AISLNO ¥IONANI ¥
*J13)Ud9 |0JU0D pue

‘Buim ‘Jamolq %98y9 18l pajie) Jojow Jamolg seredipul - IONVY a33dS dIvA IAISLNO ¥IMo1g Tv
"9A0(e ¢Z 9p0J Sk aWes - yOodd3 dN13IS ¢
‘palinbai 101ubi 82.HNS 10 JO X28YJ [eNSIA MO Pa1Sa) J010W JaMO|q pue Jadnpul sayedipul TT
NOILdI¥OS3a 3d02
‘ysey} [|im Sapod BuImo)|0) 8yl JO 810w 10 U0
palejdwod sI 1sa} Juauodwod UaYA\ "yoea Spuodas 0z-GT Joy paads ybiy-Jojow Jamolg pue ‘paads Mo|-1010w
Jamo|q ‘1onubi ademuns 10y ‘paads ybiy-lojow Jaonpul ‘pasds moj-1o1ow Jaanpul ayl ,NO, UIni ||Im preoq urew
3y} parenul aduQ ‘89uanbas 1sa) Jusuodwod sy vels 01 uonisod ,NO. dYl Ul ,9-MS., Udums dnias ind ‘pes|
TeISOWIaY) o, dY} J98UUOISIP 10 TeISOWIaY) WO0J 3yl 440, INYs ‘aduanbas 1sa) Jusuodwod ay) areniul 0|

 EECEINNENCENCoNEN

m_OZ<w_Dm_m_n_w
dITvA 3dIS1NO Y430NANI [

3 'A3d T0T-¥290¢E h

“LH MO1
1Invder = (g) (2] [CEN

i A NEEND)

SIHSV SaHSVIH “LH HOMH

40 'ON 40 'ON EN

3HL INNOD 3HL INNOD MOTI3A

I ANNH 9 d SAATMWM O 2ZM ! oW [oCE
! i Y~
W M M M M I M W WG |orm
i [ —— o Cm
| i <~Cm
@)D\ D\ D)D) D\D) =R

NOILONNITVIN

HOSSIO0HdOHDIN A\ ELR-EE]

<31 a3y R{CERReEN]

ATdINVX3 3dOD SNLVLS

‘sJa1s16a1 paso|d 10 ‘I8)ly AUIp e Ag pasned J11els aAISS8IXa 10 HI0MIONP PazZISIapun J0} %93y J[asH
Aq sin220 yne} siys 4| *d3pInb Bunooys-sjgnoil ayl o3 Jajal mw_\éwmuo Joj0W 01 Buim 323D T# ynej
Yum uondun(uod Ul SN0 YNk} Siy J| "a|gissod JI apow Teay ybiy 1o moj 0} Jnejap |jm uun ‘Ndy
00ET 9A0QR 10 0GZ MOfag S! paads Jamojq pare|nofed ay) seredipul - 11Nv4 NOLLYHgITYD 4aMo1g vv
‘SaYINMs ainssald  uolelqied Jo InQ,, o|led -
*suonoauu0d Buign yanms ainssaid 1o Buim Gonms ainssaid Jedosdul) -
‘adid Buibbes Ajgissod ‘Buidid Juan ui Jayep -
“Urelp aresuapuod pabbn|d -  :10j q28YD
aburel uonelqied ay} ulyum Jou ase abind reay ybiy buunp
sjuiod , @euw, yaums ainssaid ybiy pue moj ay) serealpul - 1TNVH NOILYHEITYD HQLIMS 34NSSIVd £F
‘apinb bunooys-a|qnoJi suyy
0} Jajal SIMIBYI0 Jojow 0} BuLm %98yD "Tesy 1o} |[ed e Jalje Spuodas QT UM Palels Jou sey Jo
‘INdY pare|nofed sy} e Buiresado jou si 183NpuU 8L} S81edIpU| - IONVY d33dS AITVA m_a%mSO ¥3IONANI ¥
“apinb Bunooys-sjqnon
3y} 0 J3J3J BSIMIBYIO JOJOW 0} BULIM ¥I8YD #i7# 3N} Yim uonounfuod Ul SInd20 yney siyl 4|
"INdY pare|nofed sy} e Buiesado 1ou s J1emo|g ays saredlpul - IONVY d33dS AIjvA 3AISLNO ¥IMOTE TP
ainssaid seb 19|ul Mo -
‘uomubi ybnou 1o 1anoALIed awe|} arenbapeu -
(wnwiuiw g sdweosdiw ) sdweoldiw asuas awe|} J1adoid -
‘[e18W 198ys 9oeuIn) 0} PaJOaUU0 aq 1 SNIA M UdaI9 -
", 440, pauinl AAJeA JJoINyS Ure -
(~1odedpues auly yum uead) 10sLas aurel) uo dnpjing apIXO -
",440. PauIn} SAJA SeD - 110} %98UD
"SINJI0 PT# INOX0| © 810J20 SBWI 8J0W 881y} A1} [IM [0]UOD - 11NV ONIAOYC NOILINDI ¥E

—9—



NOT ENOUGH COOLING AIRFLOW—GENERALLY, THIS INDICATES THE Y/Y2 THERMOSTAT LEAD IS NOT PROPERLY
CONNECTED.

STEP YES NO GO TO
1 Rer_nove blower access panel and depress_door switch. Use a piece of tape to hold switch closed. . o 2
Wait a few sec for self test before proceeding to next step.
5 Make sure thermostat is calling for cooling. If thermostat lead G is not connected, jumper across . . 3
thermostat terminals R and G.
3. Make sure thermostat fan control is in AUTO position if equipped. — — 4
4. Do you have 24v across Y/Y2 and Com on furnace control board? 8 5
5. You have a defgctiv_e thermpstat, or a break in wiring between thermostat and furnace, or the Y/Y2 o . 6
thermostat terminal is not wired to thermostat.
6. Fix problem. — — 7
7 Go to page number indicated in Index for CLEANUP AND START-UP o . INDEX
INSTRUCTIONS.
8. Are air conditioning select switches A/C set to proper tonnage as required by condensing unit? (See 10 9 o
Table 1.)
9. Set air conditioning select switches A/C for proper tonnage as required by condensing unit. (See . . 7
Table 1.)
10. Disconnect the G thermostat lead or jumper if used. — — 11
11. Does blower motor turn off in 90 sec when G thermostat lead is disconnected? 12 13 —
12. Replace furnace control board. — — 7
13. Observe operation of furnace in cooling mode for 8 minutes. — — 14
14. Does furnace operate properly in cooling mode? 15 16 —
Make sure outdoor unit is properly charged. If it is, go to page number indicated in Index for
15. CLEANUP AND START-UP INSTR_UCTIO_NS. If problem _persists on an intermittent basis, replace_ . . INDEX
furnace control board. If problem still persists after replacing furnace control board, contact your dis-
tributor.
16. Does furnace abruptly go through a self-test sequence as blower comes up to speed? 17 24 —
17. Do you have less than 17 vac between R and Com on furnace control board? 18 24 —
18. Do you have less than 90 vac between P1 and P2 on furnace control board? 19 20 —
19. Make sure the wire gage between r_nain fuse b_ox and furnace complies with wire size specification . . 6
in Installation, Start-Up, and Operating Instructions.
20. Disconnect the R thermostat lead. — — 21
21. Do you have less than 17 vac between R and Com on furnace control board? 22 23 —
22. Replace transformer. — — 7
Check the thermostat wire gage between furnace and thermostat, and furnace and outdoor unit. It is
23. recommended that AWG No. 18 color-coded copper thermostat wire be used for lengths up to 100 — — 6
ft. For wire lengths over 100 ft, use AWG No. 16 wire.
o4 Ptess down on microprocessor chip and make sure it is properly seated to furnace control board. If . . 6
it is, replace furnace control board.
TABLE 1—AIR CONDITIONING (A/C) AIRFLOW SETUP SWITCH POSITION
AIR CONDITIONER | AIRFLOW A/C SWITCH POSITION ALLOWABLE FURNACE MODEL SETUP
(TONS) (CFM) A/C-1 AIC-2 A/C-3 040 060 080 080 100 120
Default oo | OFF | OFF | OFF | 3 %o | 1200 Com | 1200 GEM | 2000 CEM | 2000 CEM | 2000 CEM
1-1/2 600 ON OFF OFF X X X — — —
2 800 OFF ON OFF X X X X X X
2-1/2 1000 ON ON OFF X X X X X X
3 1200 OFF OFF ON X X X X X X
3-1/2 1400 ON OFF ON X X X X X X
4 1600 OFF ON ON — — — X X X
5 2000 ON ON ON — — — X X X

X—Indicates allowable selection.



HIGH-FIRE TEMPERATURE TOO LOW—GENERALLY, THIS INDICATES THE HIGH/LOW SOLENOID IN GAS VALVE GV HAS
FAILED OR FURNACE IS EXTREMELY UNDERFIRED.

STEP YES NO GO TO
1. Turn power off and remove blower access panel. Make sure thermostat is NOT calling for heat. — — 2
2 Depress_ door switch. Use a piece of tape to hold switch closed. Wait a few sec for self test before o . 3

proceeding to next step.
3. Set thermostat to call for heat or jumper R and W/W1 thermostat terminals. — — 4
4 When GREEN LED4 is Ol_\l solid, clock Iovy—fire gas rate. You have 16 minutes on this first call for . . 5
heat. On propane installations, check manifold pressure.
When YELLOW LED3 is ON solid, clock high-fire gas rate. On propane installations, check manifold o . 6
pressure.
6. Is high-fire rate approximately same as low-fire rate? 7 11 —
7 Er(;g/ou have 24 vac across gas valve terminal HI and Com on furnace control board during high 10 8 .
8 You have an open wire or bad terminal on BROWN wire from furnace control board to gas valve _ . 9
GV. Repair it or replace the harness.
9 Go to page number indicated in Index for CLEANUP AND START-UP o . INDEX
INSTRUCTIONS.
10. Replace gas valve. — — 9
11. Is high-fire rate within 2% of that specified on rating plate? 13 12 —
12. Ensure gas ir_1|et pressure and burner orifices are correct, then adjust gas valve to proper rate. If it o . 9
cannot be adjusted to proper rate, replace gas valve.
13. Check outdoor condensing unit for operation during heating cycle. — — 14
Check temperature rise with blower door in place. Temperature rise should be mid-range or slightly
14. higher than midpoint of range stated on furnace rating plate. If return temperature is below 60°F, — — 15
condensation may form on heat exchangers. If left uncorrected, failure will result.
15. Check return-air ducts in unheated spaces for leaks. — — 9
LEDS 1, 2, 3, OR 4 ON SOLID (SOLID MEANS ON CONTINUOUSLY.)
« RED LED1 ON SOLID indicates furnace is operating in emergency heat.
« RED LED2 ON SOLID indicates microprocessor has malfunctioned or secondary voltage to furnace control board is low.
« YELLOW LED3 ON SOLID indicates furnace is operating in high fire.
« GREEN LED4 ON SOLID indicates furnace is operating in low fire.

STEP YES NO GO TO
1. Turn power off and remove blower access panel. — — 2
2. Turn power on and depress door switch. Use a piece of tape to hold switch closed. — — 3
3. Jumper R and W/W1 thermostat terminals on furnace control board. — — 4
4, Is RED LED1 ON? 5 9 —
5. Is setup switch SW-4 labeled EMER. HEAT in ON position? 6 7 —
6. Put setup switch SW-4 labeled EMER. HEAT in OFF position. — — 8
7. Replace furnace control board. — — 8
8. Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX

INSTRUCTIONS.
9. Disconnect jumper wire across R and W/W1 thermostat terminals. — — 10
10. Is RED LED2 ON? 11 32 —
11. Do you have less than 17 vac between R and Com on furnace control board? 12 19 —
12. Do you have less than 90 vac between P1 and P2 on furnace control board? 13 15 —
13, Make sure wire gage between mgin fuse bo_x and furnace complies with wire size specification in . . 14
Installation, Start-Up, and Operating Instructions.
14. Fix problem. — — 8
15. Disconnect R thermostat lead. — — 16
16. Is RED LED2 ON? 17 18 —
17. Replace transformer. — — 8
Check thermostat wire gage between furnace and thermostat, and furnace and outdoor unit. It is
18. recommended that AWG No. 18 color-coded copper thermostat wire be used for lengths up to 100 — — 14
ft. For wire lengths over 100 ft, use AWG No. 16 wire.
19. Disconnect all thermostat leads from furnace control board. — — 20
20. Put setup switch SW-1 in ON position and jumper R, W/W1, and Y/Y2 thermostat terminals. — — 21
21. Does RED LED2 turn OFF? 22 7 —
22. Put setup switch SW-1 back in OFF position. — — 23
23. Turn power off and reconnect thermostat leads to furnace control board. — — 24
24. Turn power on. — — 25
25. Does RED LED2 turn back ON? 26 36 —
26. Disconnect all thermostat leads from thermostat control board. — — 27




Put setup switch SW-1 in ON position and jumper R, W/W1, and Y/Y2 thermostat terminals simul-

ar. taneously until RED LED2 turns OFF. - - 28
28. Put setup switch SW-1 back in OFF position. — — 29
29. Jumper R and W/W1 thermostat terminals. — — 30
30. Does RED LED2 turn back ON? 7 31 —
31, Isrg:all isolation relays in the W/W1 and Y/Y2 circuits per Fig. 5 in Appendix B or replace thermo- . . 8
32. Was RED LED2 ON before you started Step 1? 34 33 —
33, _Solid YELLOW LED3 indicates furnace is in high fire and solid GREEN LED4 indicates furnace is . . 8
in low fire.
Check outdoor unit contactor. Failure to pull in can cause excessive current draw on low-voltage
34. circuit. This can be intermittent and may require extended operation to repeat problem. Isolating — — 35
outdoor unit may solve problem. (See Fig. 6 in Appendix B.)
Check thermostat wire gage between furnace and outdoor unit. It is recommended that AWG No.
35. 18 color-coded copper thermostat wire be used for lengths up to 100 ft. For wire lengths over 100 — — 14
ft, use AWG No. 16 wire.
36. Observe operation of furnace through a 20 minute heat cycle. Try to pinpoint where in cycle RED . - 37
LED2 turns ON.
Go to step indicated below if RED LED2 turns ON when 1 of the following events occur: — — —
* When gas valve is energized. — — 38
37. * When HSI is energized. — — 39
* When high-pressure switch HPS makes during transition from low to high fire. — — 38
* RED LED2 never turns ON. — — 40
38. Replace gas valve. — — 8
39. Isolate humidifier with a separate 24-vac supply or replace humidifier solenoid coil. — — 14
40. Observe operation of furnace through a 4 minute cooling cycle. Does RED LED2 turn ON? 41 47 —
41. Disconnect all thermostat leads from furnace control board. — — 42
4. Put setup swi_tch SW-1 in ON position and jumper R, W/W1, and Y/Y2 thermostat terminals simul- . . 43
taneously until RED LED2 turns OFF.
43. Put setup switch SW-1 back in OFF position. — — 44
44, Reconnect only outdoor unit to Y/Y2 and Com terminals on furnace control board. — — 45
45. Jumper R and Y/Y2 thermostat terminals. — — 46
46. Does RED LED2 turn back ON? 34 31 —
Go to page number indicated in Index for CLEANUP AND START-UP
47, INSTRUCTIONS._ If problem persi_sts on an_intermittent b_asis, replace furnace control board. If . . INDEX
problem still persists on an intermittent basis after replacing furnace control board, contact your
distributor.
RED LED2 FLASHING—INDICATES LINE VOLTAGE POLARITY IS REVERSED.
STEP YES NO GO TO
1 Turn power off, remove blower access panel, and disconnect all thermostat leads from furnace con- . . 2
trol board.
2. Turn power on and depress door switch. Use a piece of tape to hold switch closed. — — 3
3. Is RED LED?2 flashing? 6 4 —
4. Replace furnace control board, date code 9405 or later. — — 5
5. Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
INSTRUCTIONS.
6. Do you have 120 vac across L2 and chassis ground? 7 8 —
7. Line voltage polarity is reversed. Fix problem. — — 5
8. Replace furnace control board. — — 5




Fault Code 11

NO FAULT IN RECENT HISTORY DISPLAY—THIS INDICATES 1 OF THE FOLLOWING:

« No faults have occurred in the last 5 previous cycles and setup switch SW-1 is in ON position.

« The fault history can be cleared by jumpering R, W/W1, and Y/Y2 thermostat leads simultaneously while setup switch SW-1 is in ON position
« Component test was successfully completed and setup switch SW-6 is in ON position.

STEP YES NO GO TO

1. Remove blower access panel and depress door switch. Use a piece of tape to hold switch closed. — — 2

2. Is setup switch SW-1 in ON position? 3 5 —

3. Put setup switch SW-1 in OFF position. — — 4

4 Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
INSTRUCTIONS.

5. Is setup switch SW-6 in ON position. 6 7 —

6. Put setup switch SW-6 in OFF position. — — 4

7 Jiggle setup switches SW-1 and SW-6 back and forth. If Fault Code 11 continues to flash, replace . . 4
furnace control board.

Fault Code 12

BLOWER CALIBRATION LOCKOUT—THIS FAULT INDICATES THAT BLOWER MOTOR SPEED CALCULATED FOR LOW
HEAT IS EITHER LESS THAN 250 RPM OR GREATER THAN 1300 RPM ON 2 SUCCESSIVE ATTEMPTS AT CALIBRATION.
CONTROL WILL AUTO-RESET IN 3 HOURS.

STEP YES NO GO TO
Turn power off, wait 30 sec, and then restore power. Reset thermostat. Observe operation of fur-
1. nace through 1 heating cycle. — — 2
NOTE: Blower access panel must be in place.
2. Does only Fault Code 44 flash? 40 6 —
3 The problem is excessive restriction in the air delivery system. Check filters and ductwork. Use Ap- . . 4
' pendix E to evaluate.
4. Fix problem. — — 5
5 Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
) INSTRUCTIONS.
6. Does Fault Code 44 flash twice followed by Fault Code 41? 9 7 —
7. Does a different fault occur? 8 39 —
8. Go to page number indicated in Index for fault code flashed. — — INDEX
9. Turn power off and remove blower access panel. — — 10
10. Are all pins and wire leads intact on connectors between furnace control board and blower motor. 11 4 —
11 Depress door switch. Use a piece of tape to hold switch closed. Wait a few sec for self test before . . 12
proceeding to next step.
12 Disconnect all thermostat leads from furnace control board and jumper R and W/W1 thermostat ter- . . 13
minals.
13. Does blower motor turn on and come up to speed (400-500 RPM) before fault code flashes? 14 20 —
Disconnect jumper wire across R and W/W1 thermostat terminals, turn power off, and then restore
14 ] . — — 15
power. Wait a few sec for self test before proceeding to next step.
Check RPM feedback line. To do this, connect a DC voltmeter across terminals PL3-2 ORANGE (+)
and PL3-3 VIOLET (-), then put setup switch SW-6 for COMPONENT TEST in ON position. Does
15 voltage across ORANGE and VIOLET wires change between states as shown below? 16 17 o
' » State 1—OFF (12.0 — 12.5 vdc)
e State 2—LOW (10.7 — 11.7 vdc)
 State 3—HIGH (9.7 — 10.7 vdc)
16. Replace furnace control board. — — 5
Connect a DC voltmeter across ORANGE (+) and VIOLET (-) wires at connector PL13, then repeat
17. the COMPONENT TEST by turning setup switch SW-6 OFF and then back ON. Do you see ap- 18 19 —
proximately the same DC voltages across ORANGE and VIOLET wires that you saw in Step 15?
18. Replace blower motor. — — 5
19 You have an open wire or bad terminal on either the ORANGE or VIOLET wire between connectors . . 5
’ PL13 and PL3. Repair it or replace blower harness(es).




20. Remove tape from door switch and turn power off at main disconnect. — — 21
21. Does blower wheel rub against blower housing? 4 22 —
22. Does blower wheel turn freely? 23 24 —
23. Is blower wheel firmly mounted on motor shaft? 25 4 —
Replace blower motor. Inspect electronics portion of failed motor for water damage. If present, find
24. ! ; L — — 5
source of water and fix. Check A-coil and/or humidifier.
25. Disconnect jumper wire across R and W/W1 thermostat terminals. — — 26
26 Turn power back on. Depress door switch. Use a piece of tape to hold switch closed. Wait a few o . 27
’ sec for self test before proceeding to next step.
27. Do you have 120v between B1 and B2 on furnace control board? 28 4 —
28. Do you have 120v between BLACK and WHITE power leads at blower motor MTR2? 30 29 —
29 You have an open wire or bad terminal on either the BLACK or WHITE wire between furnace con- . . 5
) trol board and blower motor MTR2.
Check blower ON/OFF line. To do this, connect a DC voltmeter across terminals PL3-1 RED (+)
and PL3-5 BLUE (-), then put setup switch SW-6 for COMPONENT TEST in ON position. Does
30. voltage across RED and BLUE wires change between states as shown below? 32 31 —
» State 1—OFF (-0.1 — 0.1 vdc)
« State 2—ON (9.0 — 10.0 vdc)
Disconnect PL3 from furnace control board and connect a DC voltmeter across terminals PL3-1 (+)
and PL3-5 (-) on furnace control board, then repeat COMPONENT TEST by turning setup switch
31 SW-6 OFF and then back ON. Does voltage across PL3-1 and PL3-5 change between states as 18 16 -
: shown below?
¢ State 1—OFF (-0.1 — 0.1 vdc)
¢ State 2—ON (11.0 — 12.0 vdc)
Connect a DC voltmeter across RED (+) and BLUE (-) wires at connector PL13 then repeat COM-
32. PONENT TEST by turning setup switch SW-6 OFF and then back ON. Do you see approximately 34 33 —
the same DC voltages across RED and BLUE wires that you saw in Step 30?
33 You have an open wire or bad terminal on either the RED or BLUE wire between connectors PL13 . . 5
’ and PL3. Repair it or replace blower harness(es).
34. Put setup switch SW-6 for COMPONENT TEST in OFF position. — — 35
Check blower PW line. To do this, connect a DC voltmeter across terminals PL3-1 RED (+) and
PL3-4 YELLOW (-), then put setup switch SW-6 for COMPONENT TEST in ON position. Does volt-
35 age across the RED and YELLOW wires change between states as shown below? 37 36 .
’ ¢ State 1—OFF (-0.1 — 0.1 vdc)
e State 2—LOW (2.5 — 3.0 vdc)
¢ State 3—HIGH (7.0 — 7.5 vdc)
Disconnect PL3 from furnace control board and connect a DC voltmeter across terminals PL3-1 (+)
and PL3-4 (-) on furnace control board then repeat COMPONENT TEST by turning setup switch
36 SW-6 OFF and then back ON. Does voltage across PL3-1 and PL3-4 change as shown below? 18 16 .
’ « State 1—OFF (-0.1 — 0.1 vdc)
» State 2—LOW (3.0 — 4.0 vdc)
« State 3—HIGH (9.0 — 10.0 vdc)
Connect a DC voltmeter across RED (+) and YELLOW (-) wires at connector PL13 then repeat
37. COMPONENT TEST by turning setup switch SW-6 OFF and then back ON. Do you see approxi- 18 38 —
mately the same DC voltages across RED and YELLOW wires that you saw in Step 35?
38 You have an open wire or bad terminal on either the RED or YELLOW wire between connectors o . 5
’ PL13 and PL3. Repair it or replace blower harness(es).
Go to page number indicated in Index for CLEANUP AND START-UP
39. INSTRUCTIONS. If problem persists on an intermittent basis, replace blower motor. If problem still — — INDEX
persists on an intermittent basis after replacing blower motor, contact your distributor.
20 Turn power off and remove blower access panel. Depress door switch. Use a piece of tape to hold . . a1
) switch closed. Wait a few sec for self test before proceeding to next step.
a1 Disconnect all thermostat leads from furnace control board. If blower motor is running, wait until it . . 42
: stops.
42. Jumper R and G thermostat terminals. Observe operation of furnace for next 30 sec. — — 43
Approximately 20 sec after energizing G thermostat terminal, does blower motor pause briefly (less
43 than 1/2 sec)? 3 18 .

NOTE: You can verify this pause using a clamp-on ammeter on BLACK power lead to blower
motor MTR2.

—14—




Fault Code 13

LIMIT SWITCH LOCKOUT—THIS FAULT INDICATES THE LIMIT SWITCH HAS TRIPPED 10 TIMES IN A ROW IN HIGH FIRE OR
3 TIMES IN A ROW IN LOW FIRE DURING A CALL FOR HEAT. CONTROL WILL AUTO-RESET IN 3 HR.

NOTE: After 2 low-fire limit trips, the control is locked into high-heat mode; however, a third low-heat cycle can be forced due to excessive
restriction in air delivery system.

NOTE: Boards with date codes of 9506 or later will lock into high-heat mode after 2 low-fire limit trips and CANNOT be forced into a third
low-heat cycle. Therefore, units with these boards can only lock out if the limit switch trips 10 times in a row in high fire during a call for heat.

STEP YES NO GO TO

1 Turn power off and remove blower access panel. Disconnect all thermostat leads from furnace con- . . 2
trol board.

2. Depress door switch. Use a piece of tape to hold switch closed. — — 3

3. Put setup switch SW-1 in ON position. — — 4
Is a Fault Code 44 present in the fault history.

4. NOTE: Read fault codes until they repeat. The last fault code that occurred will flash first fol- 46 5 —
lowed by the lowest number fault code. (EXAMPLE: 13, 13, 44)

5 Put setup switch SW-1 in OFF position. — — 42

6 Does furnace ha\(e proper Iim_it _swit(_:h, limit shield, blower baffle (if used),_ and rear air baffle (if 10 48 .
used)? If so are limit switch, limit shield, and heat exchangers properly aligned?

7. Replace limit switch. — — 9

8 Replace furnace control board. — — 9

9 Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
INSTRUCTIONS.

10. Put setup switch SW-2 in ON position. — — 11

11. Jumper R and W/W1 thermostat terminals on furnace control board. — — 12

12. Is furnace considerably overfired (10% or more)? Clock input rate. Do not use manifold pressure 13 14 .

method unless using propane.

Ensure gas inlet pressure and burner orifices (natural or propane) are correct. Then adjust gas
13. valve to proper rate per Installation, Start-Up, and Operating Instructions. If it cannot be adjusted to — — 9
proper rate, replace gas valve.

Is the personality connector PL5 properly wired per furnace model sizing chart in upper left-hand

14. corner of wiring schematic? 50 15 -
15. Replace or rewire personality connector. — — 9
16. Does the installation have a bypass humidifier? 17 30 —
17. Is setup switch SW-3 in ON position? 19 18 —
18. Put setup switch SW-3 in ON position. — — 9
10. Cycle furnace with blovyer_a_lccess panel in place and record temperature rise across furnace 6 min- . . 20
utes after main burner ignition.
20. Disconnect jumper wire across R and W/W1 thermostat terminals and wait until blower stops. — — 21
21. Remove blower access panel and put setup switch SW-3 in OFF position. — — 22
29 Cycle furnace_ with bIovyer‘e_lccess panel in place and record temperature rise across furnace 6 min- o o 23
utes after main burner ignition.
23. Is the temperature rise in Step 22 more than 10°F higher than the temperature rise in Step 19? 24 8 —
24. Disconnect jumper wire across R and W/W1 thermostat terminals and wait until blower stops. — — 25
25. Remove blower access panel and put setup switch SW-3 in ON position. — — 26
26. Cycle furnace with blower access panel in place and record the temperature rise across return air . . 27
duct before and after the bypass.
27. Is temperature rise from bypass greater than 15°F? 28 29 —
28. The bypass is oversized. Adjust damper or replace with properly sized bypass. — — 9
29. Disconnect jumper wire across R and W/W1 thermostat terminals and wait until blower stops. — — 30
30. Does the installation have modulating zone dampers? 31 51 —
31. Is setup switch SW-5 in ON position? 33 32 —
32. Put setup switch SW-5 in ON position? — — 9
33. Jumper R and W/W1 thermostat terminals on furnace control board. — — 34
Does blower recalibrate every minute? Check by monitoring DC voltage across terminals PL3-1
34. RED (+) and PL3-5 BLUE (-). If DC voltage momentarily goes down to O vdc approximately every 35 8 —

60 sec after first blower calibration, then blower is recalibating properly.

Disable modulating zone damper system with all dampers in open position except bypass damper.
If the installation is equipped with a bypass damper, it should be in the closed position.

Put setup switch SW-2 in OFF position. Disconnect jumper wire across R and W/W1 thermostat ter-
36 minals and reset the power. Reconnect jumper wire across R and W/W1 thermostat terminals and . . 37
’ monitor manifold gas pressure while observing furnace operation for 10 minutes.

NOTE: Blower access panel must be in place.




37. Does a Fault Code 33 flash? 39 38 —
The problem is caused by the modulating zone damper system. Install a 2-stage thermostat and let
38. the zone system modulate gas flow. If you still have a problem, check the zone manufacturer’s In- — — 9
stallation and Troubleshooting Guide for corrective action.
39 While monitoring manifold pressure in Step 36, did it drop to low-fire manifold pressure during low- 49 40 .
' fire operation?
40. Replace gas valve. — — 9
Replace blower motor and belly band.
41. NOTE: Torque belly band screw to 80 in. Ib (6.7 ft Ib). — — 9
WARNING: DO NOT OVERTIGHTEN!
42. Jumper R, W/W1, and W2 thermostat terminals on furnace control board. — — 43
43 Is furnace considerably overfired (10% or more)? Clock input rate. Do not use manifold pressure 24 45 .
’ method unless using propane.
Ensure gas inlet pressure and burner orifices (hatural or propane) are correct. Then adjust gas
44, valve to proper rate per the Installation, Start-Up, and Operating Instructions. If it cannot be ad- — — 9
justed to proper rate, replace gas valve.
45, Disconnect jumper wire across R, W/W1, and W2 thermostat terminals and wait until blower stops. — — 6
46. Excessive restriction of airflow during locked in high-fire mode caused lockout. — — 47
Relieve restriction. Check all dampers, filters, and return-air grilles for blockage. Put setup switch
47. ) . _ _ 42
SW-1 in OFF position.
48. Fix problem. — — 9
49. Is temperature rise within £10°F of midpoint of rise range? 51 41 —
50. Is temperature rise within £10°F of midpoint of rise range? 51 16 —
51. Turn power off and install a temperature probe in front of limit switch button. — — 52
Turn power on and cycle unit. Does limit switch open at a temperature at least 10°F below tem-
52. perature setpoint for limit switch. (EXAMPLE: The setpoint is 220°F, but switch opens at a tempera- 7 53 —
ture below 210°F.)
53 The problem may be related to poor air distribution. Add turning vanes, more supply-air openings, . . 48
' or more return-air openings. Use Appendix E to evaluate.

Fault Code 14

IGNITION LOCKOUT—THIS FAULT INDICATES THE SYSTEM FAILED TO IGNITE GAS AND PROVE FLAME IN 4 ATTEMPTS.
CONTROL WILL AUTO-RESET IN 3 HR.
THIS FAULT COULD ALSO INDICATE THE GAS VALVE RELAY GVR ON FURNACE CONTROL BOARD IS STUCK CLOSED OR
THERE IS A MISWIRE/SHORT TO GAS VALVE WIRING.

STEP YES NO GO TO

1 Turn power off and set thermostat to OFF position. Turn power back on and wait a few sec for self _ . 2
test before proceeding to next step.

2. Does Fault Code 14 flash? 3 6 —

3. There is a miswire or short to gas valve wiring. — — 4

4. Fix problem. — — 5

5. Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
INSTRUCTIONS.

6. Does a different fault occur? 7 8 —

7. Go to page number indicated in Index for the fault code flashed. — — INDEX

8. Remove blower access panel and depress door switch. Use a piece of tape to hold switch closed. — — 9

9. Jumper R and W/W1 thermostat terminals. — — 10

10. Does Fault Code 14 start flashing when low-pressure switch LPS makes? 11 12 —

11. Replace furnace control board. — — 5

12. Does a different fault occur? 7 13 —

13. Disconnect jumper wire across R and W/W1 thermostat terminals and wait until blower stops. — — 14

14. Jumper R, W/W1, and W2 thermostat terminals on furnace control board. — — 15

15. Does Fault Code 14 start flashing when high-pressure switch HPS makes? 16 17 —

16. The BLUE and GREEN wires to gas valve GV are reversed. — — 4

17. Disconnect jumper wire across R, W/W1, and W2 thermostat terminals and wait until inducer stops. — — 18

18. Put setup switch SW-1 in ON position. — — 19
Is a Fault Code 34 present in fault history?

19. NOTE: Read fault codes until they repeat. The last fault code that occurred will flash first fol- 20 22 —
lowed by the lowest number fault code. (EXAMPLE: 14, 14, 34)

20. Cycle furnace several times to check for intermittent operation. — — 21




21 Check that the GREEN wire is properly connected to furnace sheet metal and clean flame sensor _ . 5
’ with fine sandpaper.

Go to page number indicated in Index for CLEANUP AND START-UP

INSTRUCTIONS. If problem persists on an intermittent basis, replace furnace control board. If
22. ) ) . ; ) ) } — — INDEX
problem still persists on an intermittent basis after replacing furnace control board, contact your dis-

tributor.

Fault Code 21

INVALID MODEL SELECTION—PERSONALITY CONNECTOR PL5 IS EITHER NOT CONNECTED OR JUMPERED WRONG.

STEP YES NO GO TO

1. Turn power off and remove blower access panel. — — 2

2. Is personality connector PL5 properly wired per furnace model size chart on wiring diagram? 5 3 —

3. Replace or rewire personality connector. — — 4

4 Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
INSTRUCTIONS.

5. Depress door switch. Use a piece of tape to hold switch closed. — — 6

6. Make sure thermostat is calling for heat or jumper R and W/W1 thermostat terminals. — — 7

7. Will furnace operate while flashing fault code? 9 8 —

8. Replace furnace control board. — — 4

9. Are personality plug wires making good connection? 10 11 —
The furnace will operate acceptably; however, a model selection circuit failure has occurred and fur-

10. nace control board is defaulting to last valid model selection. Board replacement is recommended — — 4
but not necessary. This fault code will flash continuously.

11. Fix poor terminal connection or replace personality connector. — — 4

Fault Code 22

SETUP ERROR—THIS FAULT INDICATES THAT SETUP SWITCHES SW-1 OR SW-6 ARE ON WHEN THEY SHOULD BE OFF.
THE FOLLOWING COMBINATIONS WILL CAUSE THE FAULT:

¢ Thermostat call with SW-1 ON.
¢ Thermostat call with SW-6 ON.
e SW-1 and SW-6 both ON together.

STEP YES NO GO TO
1. Turn power off and remove blower access panel. — — 2
5 Make sure thermostat is NOT calling for heating or cooling. Disconnect all thermostat terminal leads . . 3
to make sure.
3. Is setup switch SW-1 in ON position? 4 6 —
4. Put setup switch SW-1 in OFF position. — — 5
3 Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
INSTRUCTIONS.
6. Is setup switch SW-6 in ON position? 7 8 —
7. Put setup switch SW-6 in OFF position. — — 5
8. Replace furnace control board. — — 5




Fault Code 23

INVALID BLOWER AIRFLOW SELECTION—THIS FAULT INDICATES IMPROPER A/C OR CF SWITCH SETTING. THE 042
UNITS CAN DELIVER SUFFICIENT AIRFLOW FOR 1-1/2 TO 3-1/2 TONS A/C AND 600 TO 1400 CFM FOR CONTINUOUS FAN.
THE 060 UNIT CAN DELIVER SUFFICIENT AIRFLOW FOR 2 TO 5 TONS A/C AND 800 TO 2000 CFM FOR CONTINUOUS FAN.
IF FAULT CODE IS FLASHING, UNIT STILL OPERATES, BUT IT DEFAULTS TO CLOSEST ALLOWABLE AIRFLOW.

NOTE: Boards with date codes of 9506 or later will flash fault code and set continuous fan airflow to same airflow as A/C if continuous fan is
adjusted to a higher airflow than A/C setting.

STEP YES NO GO TO
1. Turn power off and remove blower access panel. — — 2
2. Are air conditioning select switches A/C set properly? (See Table 2.) 5 3 —
3. Set air conditioning select switches A/C for proper tonnage as required by condensing unit. — — 4
4 Go to page number indicated in Index for CLEANUP AND START-UP . - INDEX

INSTRUCTIONS.
5. Are continuous fan select switches CF set properly? (See Table 3.) 7 6 —
Set continuous fan select switches CF for desired airflow. This setting should normally be set to DE-
6. FAULT position unless a 2-speed AC/HP is part of system. Use Table 4 for reference on 2-speed — — 4
AC/HP airflow requirements.
7 Are continuous fan select switches CF set to a higher airflow than air conditioning select switches 6 8 .
A/C? (See Tables 2 and 3.)
8. Is furnace a 100 size? 11 9 —
9. The prpble;m isin t'he A/C or CF selection circuit. The maximum cooling or continuous fan airflow for . . 10
this unit will be delivered.
10. giggrls A/C and CF switches back and forth. If fault code continues to flash, replace furnace control . . 4
11, The pr(_)ble_m isin t_he A/C or CF selection circuit. The minimum cooling or continuous fan airflow for . - 12
this unit will be delivered.
12. Jiggle A/IC and CF switches back and forth. If fault code continues to flash, replace furnace control . . 4
board.
TABLE 2—AIR CONDITIONING (A/C) AIRFLOW SETUP SWITCH POSITION
AIR CONDITIONER | AIRFLOW | A/C SWITCH POSITION ALLOWABLE FURNACE MODEL SETUP
(TONS) (CFM) A/C-1 | AIC2 | AIC-3 040 060 080 080 100 120
Default D000, | OFF | oFF | oFF | 3 %R | 1200 Cim | 1200 GEM | 2000 CEM | 2000 ChM | 2000 CEM
1-1/2 600 ON OFF OFF X X X — — —
2 800 OFF ON OFF X X X X X X
2-1/2 1000 ON ON OFF X X X X X X
3 1200 OFF OFF ON X X X X X X
3-1/2 1400 ON OFF ON X X X X X X
4 1600 OFF ON ON — — — X X X
5 2000 ON ON ON — — — X X X
X—Indicates allowable selection.
TABLE 3—CONTINUOUS FAN (CF) AIRFLOW SETUP SWITCH POSITION
CONTINUOUS EAN CF SWITCH POSITION ALLOWABLE FURNACEOI\;(())DEL SETUP
(CFM) CF-1 CF-2 CF-3 040 060 080 (5 Ton) 100 120
Default OFF OFF OFF 565* 515* 690* 690* 860* 1035*
600 ON OFF OFF X X X — — —
800 OFF ON OFF X X X X X X
1000 ON ON OFF X X X X X X
1200 OFF OFF ON X X X X X X
1400 ON OFF ON X X X X X X
1600 OFF ON ON — — — X X X
2000 ON ON ON — — — X X X

* Add 15% additional CFM when Bypass Humidifier switch SW-3 on control board is used.

X—Indicates allowable selection.




TABLE 4—TWO-SPEED AC/HP AIRFLOW REQUIREMENTS (CFM)

OUTDOOR UNIT CAPACITY 036 048 060
A/C Setting 3 Tons—1200 4 Tons—1600 5 Tons—2000
CF Setting 800 1000 1000

Fault Code 24

SECONDARY VOLTAGE FUSE IS OPEN—INDICATES FUSE IS OPEN AND THERE IS A SHORT IN LOW-VOLTAGE WIRING.

STEP YES NO GO TO
1. Turn power off and remove blower access panel. — — 2
2 Is secondary voltage fuse blown? Check continuity to make sure. 5 3 —
3. Replace furnace control board. — — 4
4 Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
INSTRUCTIONS.

5 Disconnect all thermostat leads from furnace control board (including HUM terminal) and replace . . 6
secondary voltage fuse.

6. Depress door switch. Use a piece of tape to hold switch closed. — — 7

7. Does Fault Code 24 flash? 8 10 —

8 You_ have_a_shor_t circuit in limit switch circuit. This includes limit switch, flame rollout switch, and . . 9
auxiliary limit switch.

9. Fix problem and replace secondary voltage fuse if necessary. — — 4

10. Jumper R and W/W1 thermostat terminals on furnace control board. — — 11

11. Does Fault Code 24 occur when W/W1 is energized? 12 16 —

12. fDisconnect jumper wire across R and W/W1 thermostat terminals and replace secondary voltage . o 13
use.

13. Disconnect PL2 from furnace control board and jumper R and W/W1 thermostat terminals on fur- . . 14
nace control board.

14. Does Fault Code 24 occur when W/W1 is energized? 3 15 —

15. You have a short circuit in pressure switch circuit. — — 9

16. Does Fault Code 24 occur when low-pressure switch is energized? 17 20 —

17. Disconnect PL2 from furnace control board. — — 18

18. Do you have continuity between the N.O. (Normally Open) contact on low-pressure switch LPS and 19 3 .
chassis ground?

19. The ORANGE wire from low-pressure switch LPS is shorting to ground. Replace or repair it. — — 9

20. Does Fault Code 24 occur when gas valve GV is energized? 21 28 —

21 fDisconnect jumper wire across R and W/W1 thermostat terminals and replace secondary voltage . . 29
use.

2 Disconnect BLUE wire to gas valve GV and jumper R and W/W1 thermostat terminals on furnace . . 23
control board.

23, Does Fa_ult _Code 34_1 IGNITION PROVING FAULT occur? If not, Fault Code 24 should occur when 27 2 o
BLUE wire is energized.

24. Disconnect PL1 from furnace control board. — — 25

25. Do you have continuity between BLUE wire and chassis ground? 26 3 —

26. The BLUE wire to gas valve GV is shorting to ground. Replace or repair it. — — 9

27. Replace gas valve GV. — — 4

28. Add a jumper across R and W2 thermostat terminals on furnace control board. — — 29

29. Does Fault Code 24 occur when high-pressure switch HPS is energized? 30 39 —

30. Disconnect jumper wire across R, W/W1, and W2 thermostat terminals and replace secondary volt- . . 31
age fuse.

31. Disconnect BROWN wire to gas valve GV and jumper R, W/W1, and W2 thermostat terminals on . . 32
furnace control board.

32. Does Fault Code 24 occur when high-pressure switch HPS is energized? 33 27 —

33. Disconnect PL1 from furnace control board. — — 34

34. Do you have continuity between BROWN wire and chassis ground? 35 36 —

35. The BROWN wire to gas valve GV is shorting to ground. Replace or repair it. — — 9

36. Disconnect PL2 from furnace control board. — — 37

37. Do you haye continuity between the N.O. (Normally Open) contact on high-pressure switch HPS 38 3 .
and chassis ground?

38. The BROWN wire from high-pressure switch HPS is shorting to ground. Replace or repair it. — — 9

39. Disconnect jumper wire across R, W/W1, and W2 thermostat terminals and wait until blower stops. — — 40

40. Jumper R, G, and Y/Y2 thermostat terminals on furnace control board. — — 41

41. Does Fault Code 24 occur when G and Y/Y2 are energized? 3 42 —




42 Reconngct all t_hermostat Ie_ads (except HUM terminal if used) to furnace control board and operate . . 43
furnace in heating and cooling mode from thermostat.

43. Does Fault Code 24 occur during heating cycle? 44 45 —

44, You have a defective thermostat or a short circuit in wiring between thermostat and furnace. — — 9

45. Does Fault Code 24 occur during cooling cycle? 46 47 —

46. You have a defective thermostat or a short circuit in wiring between thermostat and outdoor unit. — — 9

47. Does problem usually occur in cooling mode? 48 49

48. C_hegk out‘door unit contactor. Failure to pull in can cause excessive current draw on low-voltage - _ 9
circuit. This can be an intermittent problem.

49. Reconnect humidifier and check for excessive current draw. — — 9

Fault Code 31

HIGH-PRESSURE SWITCH FAULT—THIS FAULT CAN OCCUR UNDER THE SCENARIOS SHOWN BELOW. KEEP IN MIND

THAT

WHENEVER FURNACE CONTROL BOARD SHUTS UNIT DOWN, GAS SHUTS OFF IMMEDIATELY, INDUCER CONTIN-

UES RUNNING FOR 15 SEC, AND IF BLOWER IS RUNNING, IT REMAINS RUNNING AT LOW-HEAT SPEED OR REDUCES TO

LOW-HEAT SPEED FOR SELECTED OFF DELAY.

e CALL FOR HEAT—If high-pressure switch HPS is made when a call for heat is initiated, furnace control board flashes Fault Code 31 until
switch opens, then cycle begins.

o LOW HEAT
1. PREPURGE AND FIRST 45 SEC AFTER IGNITION—If high-pressure switch HPS makes during prepurge or just after ignition, furnace

control board continues operating until burners are lit and inducer RPM is within 10% of calculated low-fire RPM. If high-pressure switch
HPS remains made, furnace control board starts flashing Fault Code 31, shuts unit down, waits 2 minutes, stops flashing Fault Code 31,
and restarts heating cycle.

. STEADY-STATE—If high-pressure switch HPS makes during low heat, furnace control board starts flashing Fault Code 31, shuts unit

down, waits 2 minutes, stops flashing Fault Code 31, and restarts heating cycle.

e HIGH HEAT

1.

PREPURGE—If high-pressure switch HPS does not make within 45 sec after low-pressure switch LPS makes, furnace control board starts
flashing Fault Code 31, shuts unit down, waits 2 minutes, stops flashing Fault Code 31, and restarts heating cycle.

If high-pressure switch HPS opens before ignition, furnace control board starts flashing Fault Code 31 and ramps inducer RPM up until
high-pressure switch HPS remakes. When high-pressure switch HPS remakes, furnace control board stops flashing Fault Code 31 and
continues heating cycle. If high-pressure switch HPS does not remake within 45 sec after opening, furnace control board continues flashing
Fault Code 31, shuts unit down, waits 2 minutes, stops flashing Fault Code 31, and restarts heating cycle.

2. FIRST MINUTE AFTER IGNITION—If high-pressure switch HPS opens during first minute after ignition, furnace control board starts
flashing Fault Code 31, shuts unit down, waits 2 minutes, stops flashing Fault Code 31, and restarts heating cycle.

3. STEADY-STATE—If high-pressure switch HPS opens during high heat, furnace control board starts flashing Fault Code 31 and ramps
inducer RPM up until high-pressure switch HPS remakes. When high-pressure switch HPS remakes, furnace control board stops flashing
Fault Code 31 and continues heating cycle. If high-pressure switch HPS does not remake within 45 sec after opening, furnace control board
continues flashing Fault Code 31, shuts unit down, waits 2 minutes, stops flashing Fault Code 31, and restarts heating cycle.

4. HIGH FIRE TO LOW FIRE TRANSITION—When using a 2-stage thermostat and W2 is de-energized, high-pressure switch HPS must
open within 45 sec. If high-pressure switch HPS does not open within 45 sec after W2 was de-energized, furnace control board starts
flashing Fault Code 31, shuts unit down, waits 2 minutes, stops flashing Fault Code 31, and restarts heating cycle.

STEP YES NO GO TO

1. Turn power off, remove blower access panel, and disconnect R thermostat lead. — — 2

2. Turn power on and depress door switch. Use a piece of tape to hold switch closed. — — 3

3. Jumper R and W/W1 thermostat terminals on furnace control board. — — 4

4. Observe operation of furnace through 1 heating cycle. — — 5

5. Does fault occur again? 9 6 —

6. Does a different fault occur? 7 8 —

7. Go to page number indicated in Index for fault code flashed. — — INDEX

8. Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
INSTRUCTIONS.

9. Does fault occur within 5 sec after W/W1 is energized? 10 18 —
Do you have 24v between the N.O. (Normally Open) contact on high-pressure switch HPS and Com

10. on furnace control board? 12 15 -

11. Replace furnace control board. — — 8




12. Is high-pressure switch HPS wired correctly? 14 13 —

13. Rewire high-pressure switch HPS per wiring diagram. — — 8

14. Replace pressure switch assembly. — — 8

15. Do you have 24v between connector terminal PL2-4 and Com on furnace control board? 16 11 —

16. The main harness is miswired. — — 17

17. Fix problem. — — 8

18. Does fault occur during blower on delay period? 19 23

19. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 20

20. Turn power on and wait several sec, then jumper R, W/W1, and W2 thermostat terminals on fur- . . 21
nace control board.

21. Does Fault Code 14 start flashing when high-pressure switch HPS makes? 22 14 —

22. The BLUE and GREEN wires to gas valve GV are reversed. — — 17

23. Does fault occur during low fire after blower turns on? 24 29 —

24. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 25

25, Connect 1 side of a slope manometer with a tee to collector box pressure tap. Connect other side . o 26
with a tee to gas valve air pressure fitting. Refer to pressure check diagram in Appendix C.

26. Turn power on and wait several sec, then jumper R and W/W1 thermostat terminals on furnace con- . . 27
trol board.

27. Monitor slope manometer. Does pressure reading appear to be stable when fault occurs? 14 28 —

28. Check for a sag in vent pipe. If problem persists, replace inducer motor. — — 8

29. Disconnect jumper wire across R and W/W1 thermostat terminals and wait until blower stops. — — 30

30. Jumper R, W/W1, and W2 thermostat terminals on furnace control board. — — 31

31. Does high-pressure switch HPS make, then break several times at start of cycle before faulting out? 32 33 —

32. The problem is either a sag in vent pipe or a clogged drain trap or line. — — 17

33. Does fault occur before main burners ignite? 34 51 —

34, E(()JJ&J;J have 24v between C (Common) on high-pressure switch HPS and Com on furnace control 36 35 .

35, "[he YELLOW wire to high-pressure switch HPS is not making good connection. Repair or replace . . 8
it.
Do you have at least 1.90 in. wc pressure drop across heat exchangers when fault occurs? Deter-

36. mine this by_ conn_ecting 1 side of slope manometer \(vi_th a tee to collector box pressure tap. _Con— 45 37 -
nect other side with a tee to gas valve air pressure fitting. Refer to pressure check diagram in Ap-
pendix C.

37. Is inducer motor MTR1 rotating in direction indicated on inducer housing? 39 38 —

38. Replace inducer motor or inducer motor assembly. — — 8

39. Turn power off. — — 40

40. Is inducer wheel okay? 42 41 —

41. If possible, replace inducer wheel. Otherwise, replace inducer motor assembly. — — 8

42. Is there any frost build-up on combustion-air inlet? 43 44 —

43, The proplem !s c_aused by reversed vent and combustion-air pipes or some other moist air entering - . 17
combustion-air pipe.

44. You have excessive restriction in combustion-air or vent pipe. — — 8

45. Turn power off and disconnect jumper wire across R, W/W1, and W2 thermostat terminals. — — 46

46. Turn power on and wait several sec, then jumper R, W/W1, and W2 thermostat terminals on fur- . . a7
nace control board.

47, Do you have 24v between connector terminal PL2-4 and Com on furnace control board when fault 11 48 -
occurs?

48. Turn power off. — — 49

49. Do_ you have continuity across terminal PL2-4 and N.O. (Normally Open) contact on high-pressure 14 50 -
switch HPS?

50. The _BROWN yvire_ from high-pressure switch HPS to furnace control board is not making good con- - . 8
nection. Repair wire or replace harness.

51. Turn power off and disconnect jumper wire across R, W/W1, and W2 thermostat terminals. — — 52

50 C_onnect 1 side of a slop(_e manometer With a tee to collector box pressure tap. Connec‘t other side - . 53
with a tee to gas valve air pressure fitting. Refer to pressure check diagram in Appendix C.

53 Turn power on and wait several sec, then jumper R, W/W1, and W2 thermostat terminals on fur- - - 54
nace control board.

54. Monitor slope manometer. Does pressure reading appear to be stable when fault occurs? 55 56 —

55, Replace pressure switch assembly. If problem persists, check wiring for an intermittent connection . . 8
in high-pressure switch HPS circuit.

56. Check for a sag in vent pipe. If problem persists, replace inducer motor. — — 8




Fault Code 32

LOW-PRESSURE SWITCH FAULT—THIS FAULT CAN OCCUR UNDER THE SCENARIOS SHOWN BELOW. KEEP IN MIND
THAT WHENEVER THE FURNACE CONTROL BOARD SHUTS UNIT DOWN, GAS SHUTS OFF IMMEDIATELY, INDUCER
CONTINUES RUNNING FOR 15 SEC, AND IF BLOWER IS RUNNING IT REMAINS RUNNING AT LOW-HEAT SPEED OR
REDUCES TO LOW-HEAT SPEED FOR SELECTED OFF DELAY.

e CALL FOR HEAT—If low-pressure switch LPS is made when a call for heat is initiated, furnace control board flashes Fault Code 32 until
switch opens, then cycle begins.

« LOW HEAT

1. PREPURGE—If low-pressure switch LPS does not make within 45 sec after call for heat is initiated, furnace control board starts flashing
Fault Code 32, shuts unit down, waits 2 minutes, stops flashing Fault Code 32, and restarts heating cycle.

If low-pressure switch LPS opens before ignition, furnace control board starts flashing Fault Code 32 and ramps inducer RPM up until
low-pressure switch LPS remakes. When low-pressure switch LPS remakes, furnace control board stops flashing Fault Code 32 and
continues heating cycle. If low-pressure switch LPS does not remake within 45 sec after opening, furnace control board continues flashing
Fault Code 32, shuts unit down, waits 2 minutes, stops flashing Fault Code 32, and restarts heating cycle.

2. STEADY-STATE—If low-pressure switch LPS opens during low heat, furnace control board starts flashing Fault Code 32, shuts unit down,
waits 2 minutes, stops flashing Fault Code 32, and restarts heating cycle.

e HIGH HEAT

1. PREPURGE—If low-pressure switch LPS does not make within 45 sec after call for heat is initiated, furnace control board starts flashing
Fault Code 32, shuts unit down, waits 2 minutes, stops flashing Fault Code 32, and restarts heating cycle.

If low-pressure switch LPS opens before ignition, furnace control board starts flashing Fault Code 32, shuts unit down, waits 2 minutes,
stops flashing Fault Code 32, and restarts heating cycle.

2. STEADY-STATE—If low-pressure switch LPS opens during high heat, furnace control board starts flashing Fault Code 32, shuts unit
down, waits 2 minutes, stops flashing Fault Code 32, and restarts heating cycle.

STEP YES NO GO TO
1. Turn power off, remove blower access panel, and disconnect R thermostat lead. — — 2
2. Turn power on and depress door switch. Use a piece of tape to hold switch closed. — —

3. Is inducer motor MTR1 running? 4 5 —
4. Are inducer motor MTR1 and blower motor MTR2 running? 13 49 —
5. Jumper R and W/W1 thermostat terminals on furnace control board. — — 6
6. Observe operation of furnace through 1 heating cycle. — — 7
7. Does fault occur again? 11 8 —
8. Does a different fault occur? 9 10 —
9. Go to page number indicated in Index for fault code flashed. — — INDEX
10. Go to page number indicated in Index for CLEANUP AND STARTUP . . INDEX
INSTRUCTIONS.
11. Does fault occur within 5 sec after a call for heat? 12 17 —
12. Do you have 24v between N.O. (Normally Open) contact on low-pressure switch LPS and Com on 14 a7 _
furnace control board?
13. Replace furnace control board. — — 10
14. Is low-pressure switch LPS wired correctly? 16 15 —
15. Rewire low-pressure switch LPS per wiring diagram. — — 10
16. Replace pressure switch assembly. — — 10
17. At start of cycle as inducer is ramping up, does low-pressure switch LPS make then break? 34 18 —
18. Does fault occur 45 sec after call for heat? 50 41 —
19. Ega)r/gg have 24v between C (Common) on low-pressure switch LPS and Com on furnace control 2 20 .
20. Do you have 24v between connector terminal PL2-1 and Com on furnace control board? 21 13 —
21. Turn power off. — — 22
29 Eﬁgblle check continuity between C (Common) on low-pressure switch LPS and connector terminal . - 23
23. The YELLOW wire to low-pressure switch LPS is not making good connection. Repair or replace it. — — 10
Do you have at least 0.95 in. wc pressure drop (0.75 in. wc on trophy unit) across heat exchangers
4. when fault occurs? Determine this_by cc_mnecting 1 side of a slppe manometer with a tee to collector 35 25 _
box pressure tap. Connect other side with a tee to gas valve air pressure fitting. Refer to pressure
check diagram in Appendix C.
25. Is inducer motor MTR1 rotating in direction indicated on inducer housing? 28 26 —
26. Replace inducer motor or inducer motor assembly. — — 10
27. Fix problem. — — 10




28. Turn power off. — — 29

29. Is inducer blower wheel okay? 31 30 —

30. If possible, replace inducer blower wheel. Otherwise, replace inducer motor assembly. — — 10

31. Is there any frost build-up on combustion-air inlet? 32 33 —

32 The problem is caused by reversed vent and combustion-air pipes or some other moist air entering o o 27
combustion-air pipe.

33. You have excessive restriction in combustion-air or vent pipe. — — 10

34. The problem is either a sag in vent pipe or a clogged drain trap or line. — — 27

35. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 36

36. Turn power on and wait several sec, then jumper R and W/W1 thermostat terminals on furnace con- . . 37
trol board.

37, Do you have 24v between connector terminal PL2-2 and Com on furnace control board when fault 13 38 -
occurs?

38. Turn power off. — — 39

29, Do_ you have continuity across terminal PL2-2 and N.O. (Normally Open) contact on low-pressure 16 40 -
switch LPS?

40. The _ORANGE_ Wir_e from low-pressure switch LPS to furnace control board is not making good con- - - 10
nection. Repair wire or replace harness.

41. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 42

42, Connect 1 side of a slope manometer with a tee to collector box pressure tap. Connect other side - - 43

with a tee to gas valve air pressure fitting. Refer to pressure check diagram in Appendix C.

Turn power on and wait several sec, then jumper R and W/W1 thermostat terminals on furnace con-

43. trol board. - - 44

44, Monitor slope manometer. Does pressure reading appear to be stable when fault occurs? 45 46 —

45, _Replace pressure ;Witch ass_emb_ly. If problem persists, check wiring for an intermittent connection - . 10
in low-pressure switch LPS circuit.

46. Check for a sag in vent pipe. If problem persists, replace inducer motor. — — 10

47. Do you have 24v between connector terminal PL2-2 and Com on furnace control board? 48 13 —

48. The main harness is miswired. — — 27

Check Inducer PW line. To do this, disconnect PL7 from inducer motor and connect a DC voltmeter
across terminals PL7-2 BROWN (+) and PL7-10 YELLOW (-) then run COMPONENT TEST by
turning setup switch SW-6 ON. Does voltage across PL7-2 and PL7-10 change between states as
49. shown below? 26 13 —
¢ State 1—OFF (-0.1 — 0.1 vdc)

¢ State 2—LOW (6.0 — 7.0 vdc)

« State 3—HIGH (10.5 — 11.5 vdc)

50. Does inducer motor MTR1 turn on? 19 51 —

51. Do you have less than 90 vac between 11 and 12 on furnace control board? 53 52 —

Check Inducer PW line. To do this, disconnect PL7 from inducer motor and connect a DC voltmeter
across terminals PL7-2 BROWN (+) and PL7-10 YELLOW (-) then run COMPONENT TEST by
turning setup switch SW-6 ON. Does voltage across PL7-2 and PL7-10 change between states as
52. shown below? 26 13 —
¢ State 1—OFF (-0.1 — 0.1 vdc)

» State 2—LOW (6.0 — 7.0 vdc)

¢ State 3—HIGH (10.5 — 11.5 vdc)

Make sure wire gage between main fuse box and furnace complies with wire size specification in
53. - - : — — 27
Installation, Start-Up, and Operating Instructions.

Fault Code 33

LIMIT SWITCH FAULT—THIS FAULT INDICATES THE LIMIT SWITCH, ROLLOUT SWITCH, OR AUXILIARY LIMIT SWITCH IS
OPEN OR UNIT IS OPERATING IN HIGH-HEAT-ONLY MODE DUE TO 2 SUCCESSIVE LOW-HEAT LIMIT TRIPS.

STEP YES NO GO TO
1. Turn power off, remove blower access panel, and disconnect R thermostat lead. — — 2
2. Turn power on and depress door switch. Use a piece of tape to hold switch closed. — — 3
3. Is the fault code flashing? 11 4 —
4. Set thermostat to call for heat or jumper R and W/W1 thermostat terminals. — — 5
5. Observe operation of furnace for next 25 minutes. — — 6
6. Does fault occur again? 40 7 —
7. Does a different fault occur? 8 9 —
8. Go to page number indicated in Index for fault code flashed. — — INDEX




Go to page number indicated in Index for CLEANUP AND START-UP

S INSTRUCTIONS. — — INDEX
Consider this fault like a Fault Code 13 and go to page number indicated in Index
10. — — INDEX
for Fault Code 13.
11. Do you have 24v between terminals PL1-9 and C? 13 12 —
12. Replace furnace control board. — — 9
13. Do you have 24v between terminals PL1-11 and C? 12 15 —
14. You have an open RED wire or bad terminal in limit circuit. Repair or replace it. — — 9
15. Turn power off. — — 16
16. Do you have continuity across limit switch LS? 20 17 —
17. Wait for unit to cool then recheck for continuity across limit switch LS. — — 18
18. Do you have continuity across limit switch LS? 20 19 —
19. Replace limit switch. — — 9
20. Do you have continuity across flame rollout switch FRS? 28 21 —
21. Can flame rollout switch FRS be reset? 23 22 —
22. Replace flame rollout switch. — — 9
Reset flame rollout switch FRS, turn power on, and observe furnace operation for
23. ) — — 24
(2) 15 minute cycles.
24. Does flame rollout switch trip again? 26 25 —
25. Does a different fault occur? 8 9 —
You have inadequate combustion-air supply. This may be caused by:
* Reversed vent and combustion-air pipes.
26. » Poor burner, manifold, or orifice alignment. — — 27
» Leak somewhere between primary and secondary heat exchangers.
» Leak in secondary heat exchanger.
27. Fix problem. — — 9
28. Do you have continuity across auxiliary limit switch ALS? 14 29 —
29. Can auxiliary limit switch ALS be reset? 31 30 —
30. Replace auxiliary limit switch. — — 9
Reset auxiliary limit switch ALS, replace blower access panel, turn power on, set
31. thermostat to call for heat or jumper R and W/W1 thermostat terminals, and ob- — — 32
serve furnace operation for 15 minutes.
32. Does fault occur again? 38 33 —
33. Does a different fault occur? 8 34 —
34. Is this unit in downflow or horizontal position? 35 9 —
35 Disconnect R thermostat lead, wait for blower to stop, and continue to observe unit . . 36
’ for 5 more minutes.
36. Does fault occur after blower stops? 37 9 —
37 Increase blower off delay time to 225 sec by putting both setup switches SW-7 . . 27
’ and SW-8 in ON position.
Does furnace have proper limit switch, limit shield, blower baffle (if used), rear air
38. baffle (if used), and auxiliary limit switch? If so, are limit switch, limit shield, and 39 27 —
heat exchangers properly aligned?
Change limit switch first. If problem still exists, replace auxiliary limit switch. One of
39. . 3 L — — 9
these switches is out of calibration.
40. Does fault occur during low fire? 41 42 —
On the third burner cycle, unit will run in high-fire mode and flash fault code con-
tinuously. The unit is locked into high-fire-only mode. Verify the following before
going to Step 10:
« If unit has a bypass humidifier, make sure setup switch SW-3 is in ON posi-
41. tion. — — 10
« If unit is installed in a zone system, make sure setup switch SW-5 is in ON
position.
» Check low-fire rate. Clock input rate. DO NOT use manifold pressure method
unless using propane.
Verify the following before going to Step 10:
« If unit is installed in a zone system, make sure setup switch SW-5 is in ON
42. position. — — 10

» Check high-fire rate. Clock input rate. DO NOT use manifold pressure
method unless using propane.
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Fault Code 34

IGNITION PROVING FAULT—THIS FAULT CAN INDICATE 1 OF THE FOLLOWING:

« Flame was not sensed during trial for ignition period. The control will repeat ignition sequence 3 more times before going into Fault
14—IGNITION LOCKOUT.

« The flame signal was lost after trial for ignition period.
* The flame signal was sensed while gas valve was de-energized. The inducer will run at full speed until fault is cleared.

STEP YES NO GO TO
1 Turn power off, remove blower access panel, and disconnect R thermostat lead from furnace con- . . 5
' trol board.
2. Turn power on and depress door switch. Use a piece of tape to hold switch closed. — — 3
Make sure thermostat is NOT calling for heat and reconnect R thermostat lead to furnace control
3. board. Observe unit for 15 minutes. Does inducer motor ever turn on at full speed while furnace 4 5 —
control board flashes Fault Code 34?
4 Replace furnace control board. Make sure it has a date code 9405 or later. — — 12
5 Disconnect R thermostat lead from furnace control board and jumper R and W/W1 thermostat termi- . . 6
nals on furnace control board.
6. Observe operation of furnace through 1 heating cycle. — — 7
7 Does fault occur again? 13 8 —
8 Does a different fault occur? 9 10 —
9. Go to page number indicated in Index for fault code flashed. — — INDEX
10. Disconnect jumper wire across R and W/W1 thermostat terminals. Does fault occur now? 11 12 —
11. Replace gas valve. — — 12
12, Go to page number indicated in Index for CLEANUP AND START-UP - . INDEX
INSTRUCTIONS.
13. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 14
14. Turn power on and wait several sec before proceeding to next step. — — 15
15. (_Zheck hot _s.urface ignitor. To do this, put setup switch SW-6 for COMP_ONENT TEST in ON posi- 20 16 .
tion. Does ignitor glow orange/white hot by end of 15-sec warm-up period?
Disconnect PL4 from furnace control board. Connect an AC voltmeter across PL4-1 and PL4-2 on
16. furnace control board. Repeat COMPONENT TEST by turning setup switch SW-6 OFF and then 18 17 —
back ON. Do you see 120 vac across PL4-1 and PL4-2 during 15-sec warm-up period?
17. Replace furnace control board. — — 12
18. Check continuity in harness and ignitor. Replace defective component. — — 19
19. Fix problem. — — 8
20. Put setup switch SW-6 for COMPONENT TEST in OFF position. — — 21
21. Jumper R and W/W1 thermostat terminals on furnace control board. — — 22
Connect an AC voltmeter across BLUE and GREEN wires to gas valve GV. Does gas valve GV re-
22. . 26 23 —
ceive 24v?
23. Turn power off. — — 24
Do you have continuity across the following connections:
24. ¢ PL1-2 and BLUE wire at gas valve GV. 17 25 —
¢ PL1-7 and GREEN wire at gas valve GV.
5. 'I_'he BLUE or GREEN wire from furnace control board to gas valve GV is not making good connec- . . 12
tion. Repair wire(s) or replace harness.
26. Does gas valve open and allow gas to flow? 28 27 —
27. Are all manual gas cocks in ON position? 11 19 —
28. Do main burners ignite? 30 29 —
Check for the following:
29. « Inadequate flame carryover or rough ignition. — — 19
« Low inlet gas pressure.
30. Do main burners stay on? 40 31 —
31. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 32
32. Connect a DC microammeter in series with flame sensor wire. — — 33
33, Turn power on and wait several sec then jumper R and W/W1 thermostat terminals on furnace con- - - 34
trol board.
34. Is DC current below 0.5 microamps? 36 35 —
35 Check connections and recheck current. If current is near typical value and control will not stay on, . . 12
replace furnace control board.
36 Clean flame sensor with fine sandpaper and recheck current. Current is typically 4.0 to 6.0 micro- o . 37
amps.
37. Is current near typical value? 39 38 —
38. Replace electrode. — — 12




39. Will main burners ignite and stay on? 12 17 —
40. Do you have combustion pulsations? 41 47 —
41. Make sure perforated disks are in combustion-air vent inlet. — — 42
42. Check pressure tubing going to gas valve air pressure fitting for kinks. — — 43
43. Remove gas valve air pressure fitting and check gas valve for blockage. — — 44
44, Ensure vent and combustion-air pipes are not reversed. — — 45
45, Check burner orifice size and alignment. — — 46
46. Add restriction to combustion-air pipe or lengthen it a few feet if possible. — — 12
47. Jumper R and W2 thermostat terminals on furnace control board. — — 48
48. Do you have combustion oscillations in high fire? 41 12 —
BLOWER OUTSIDE VALID SPEED RANGE—THIS FAULT INDICATES 1 OF THE FOLLOWING:
« Blower motor speed cannot be maintained within 10% of calculated speed over a 30-sec period.
+ Blower motor speed is less than 250 RPM or greater than 1300 RPM for more than 10 sec.
STEP YES NO GO TO
1 Turn power off, remove blower access panel, and disconnect R thermostat lead from furnace con- . . 2
trol board.
2. Turn power on and depress door switch. Use a piece of tape to hold switch closed. — — 3
3. Jumper R and W/W1 thermostat terminals on furnace control board. — — 4
4. Observe operation of furnace for next 8 minutes or until fault occurs. — — 5
5. Does Fault Code 44 flash twice followed by Fault Code 41? 6 7 —
6. After ak_)out 10 minutes of operation, furnace will lock out and flash Fault Code 12. Go to page num- . . INDEX
ber indicated in Index for Fault Code 12.
7. Does only Fault Code 41 flash? 11 8 —
8. Does a different fault occur? 9 25 —
9. Go to page number indicated in Index for fault code flashed. — — INDEX
10. Go to page number indicated in Index for CLEANUP AND STARTUP INSTRUCTIONS. — — INDEX
11. Does blower motor suddenly stop 10 sec before fault is signaled? 12 21 —
12. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 13
13. Put setup switch SW-4 labeled EMER. HEAT in ON position. — — 14
14. Turn power on and wait several sec, then jumper R and W/W1 thermostat terminals on furnace con- _ - 15
trol board.
15. Check connectors PL3, PL10, PL11, PL12, PL13, B1, and B2. — — 16
16. Does motor operate intermittently in response to connectors and wires being moved? 17 18 —
17. Fix problem. — — 10
18. Does blower motor suddenly stop? 19 20 —
19. Replace blower motor. If problem still persists after replacing blower motor, contact your distributor. — — INDEX
20. Replace furnace control board. — — 10
21. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 22
2 Check_connectors PL3, PL10, and PL13 for possible intermittent connection of ORANGE and VIO- . . 23
LET wires.
23. Are ORANGE and VIOLET wires from PL3 and PL13 making good contact? 24 17 —
24, Replace blower motor. — — 10
Go to page number indicated in Index for CLEANUP AND STARTUP
25. INSTRUCTIONS. If problem persists on an intermittent basis, replace blower motor. If problem still — — INDEX

persists on an intermittent basis after replacing blower motor, contact your distributor.
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Fault Code 42

INDUCER OUTSIDE VALID SPEED RANGE—THIS FAULT INDICATES THAT INDUCER MOTOR IS NOT OPERATING AT
CALCULATED RPM OR HAS NOT STARTED WITHIN 10 SEC AFTER A CALL FOR HEAT.

STEP YES NO GO TO
1 Turn power off, remove blower access panel, and disconnect all thermostat leads from furnace con- . . 2
’ trol board.
2. Turn power on and depress door switch. Use a piece of tape to hold switch closed. — — 3
3. Jumper R and W/W1 thermostat terminals on furnace control board. — — 4
4. Observe operation of furnace for next 8 minutes or until fault occurs. — — 5
5. Does fault occur again? 9 6 —
6. Does a different fault occur? 7 60 —
7. Go to page number indicated in Index for fault code flashed. — — INDEX
8 Go to page number indicated in Index for CLEANUP AND STARTUP . . INDEX
) INSTRUCTIONS.
9. Does fault occur within 11 sec after a call for heat? 52 35 —
10. Do you have 120v between I1 and |12 on furnace control board? 11 14 —
11. Do you have 120v between terminals PL7-6 and PL7-12? 13 12 —
You have an open wire or bad terminal on either the BLACK or WHITE wire between furnace con-
12 : — — 14
trol board and inducer motor MTRL1.
13. Are all pins and wire leads intact on connectors between furnace control board and inducer motor? 15 14 —
14. Fix problem. — — 8
Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. Turn power
15 . > — — 16
on and wait a few sec for self test before proceeding to next step.
16. Put setup switch SW-4 for EMER. HEAT in ON position. — — 17
17. Jumper R and W/W1 thermostat terminals on furnace control board. — — 18
18. Does inducer motor turn on? 30 19 —
19. Does inducer wheel rub against inducer housing? 14 20 —
20. Turn power off. — — 21
21. Does inducer wheel turn freely? 24 22 —
22. Replace inducer motor or inducer motor assembly. — — 8
23. Replace furnace control board. — — 8
2 Disconnect jumper wire across R and W/W1 thermostat terminals and put setup switch SW-4 for . . 25
) EMER. HEAT in OFF position.
25. Turn power on and wait a few sec for self test before proceeding to next step. — — 26
26 Check 12-vdc line. To do this, connect a DC voltmeter across terminals PL1-6 BROWN (+) and 27 23 _
' PL1-7 GREEN (-). Is voltage across BROWN and GREEN wires 11.5 — 12.5 vdc?
27. Turn power off. — — 28
28. Do you have continuity between PL7-2 and PL1-6? 22 29 —
29. You have an open wire or bad terminal on BROWN wire between connectors PL7 and PL1. — — 14
30 Disconnect jumper wire across R and W/W1 thermostat terminals and put setup switch SW-4 for . . 31
' EMER. HEAT in OFF position.
Check RPM feedback line. To do this, connect a DC voltmeter across terminals PL1-6 BROWN (+)
and PL1-5 ORANGE (-), then put setup switch SW-6 for COMPONENT TEST in ON position. Does
31 voltage across BROWN and ORANGE wires change between states as shown below? 23 32 .
) « State 1—OFF (11.5 — 12.5 vdc)
¢ State 2—LOW (10.2 — 11.2 vdc)
« State 3—HIGH (8.4 — 9.4 vdc)
32. Turn power off. — — 33
33. Do you have continuity between PL7-1 and PL1-5? 22 34 —
34. You have an open wire or bad terminal on ORANGE wire between connectors PL7 and PL1. — — 14
Does fault occur a few sec after low-pressure switch LPS makes?
35. NOTE: Check for 24v between the N.O. (Normally Open) contact on low-pressure switch LPS 36 48 —
and Com on furnace control board to know when low-pressure switch LPS makes.
36. Is inducer motor rotating in direction shown on inducer housing? 37 22 —
37. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 38
Connect 1 side of a slope manometer with a tee to collector box pressure tap. Connect other side
38. . . - ; ! h — — 39
with a tee to gas valve air pressure fitting. Refer to pressure check diagram in Appendix C.
39 Turn power on and wait several sec, then jumper R and W/W1 thermostat leads on furnace control . . 40
' board.
Do you have more than 1.0 in. wc pressure drop (0.80 in. wc on trophy unit) across heat exchang-
40 ers when low-pressure switch LPS makes? 47 a1 .
’ NOTE: Check for 24v between the N.O. (Normally Open) contact on low-pressure switch LPS
and Com on furnace control board to know when low-pressure switch LPS makes.
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41. Turn power off. — — 42
42. Is inducer blower wheel okay? 44 43 —
43. If possible, replace inducer wheel. Otherwise, replace inducer motor assembly. — — 8
44, Is there any frost build-up on combustion-air inlet? 45 46 —
a5 The problem is caused by reversed vent and combustion-air pipes or some other moist air entering . o 14
combustion-air pipe.
46. You have excessive restriction in combustion-air or vent pipe. — — 14
47. Replace pressure switch assembly. — — 8
48. Does fault occur just before blower motor turns on? 49 51 —
49. Is unit a trophy unit? 50 a7 —
50 Rgduce combustion-air and vent pipe to 1-1/2-in. size or add restriction to combustion-air pipe. If . . 14
neither works, replace pressure switch assembly.
51, Replaqe f_urnace control board. If problem still persists after replacing furnace control board, contact . . INDEX
your distributor.
52. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 53
53. Turn power on and wait several sec before proceeding to next step. — — 54
54. Disconnect collector box tube to pressure switch assembly. — — 55
55. Jumper R and W/W1 thermostat terminals on furnace control board. — — 56
56. Does Fault Code 42 occur within 11 sec after a call for heat? 57 58 —
57. Reconnect collector box tube to pressure switch assembly. — — 10
58. Reconnect collector box tube to pressure switch assembly. — — 36
59, Go to page number indicated in I_ndex for CI__EANL_JP AND _STARTUP o . . INDEX
INSTRUCTIONS. If problem persists on an intermittent basis, contact your distributor.
60. Turn power off and disconnect jumper wire across R and W/W1 thermostat terminals. — — 61
61 Turn power on and wait several sec, then jumper R, W/W1, and W2 thermostat terminals on fur- . - 62
nace control board.
Does fault occur a few sec after high-pressure switch HPS makes?
62. NOTE: Check for 24v between the N.O. (Normally Open) contact on high-pressure switch 63 67 —
HPS and Com on furnace control board to know when high-pressure switch HPS makes.
63. Turn power off and disconnect jumper wire across R, W/W1, and W2 thermostat terminals. — — 64
64. Connect 1 side of a sIop_e manometer yvith a tee to collector box pressure tap. Connect other side . . 65
with a tee to gas valve air pressure fitting. Refer to pressure check diagram in Appendix C.
65. Turn power on and wait several sec, then jumper R, W/W1, and W2 thermostat terminals on fur- . . 66
nace control board.
Do you have more than 1.9 in. wc pressure drop across heat exchangers when high-pressure
66. switch HPS makes? ) _ 47 a4 .
NOTE: Check for 24v between the N.O. (Normally Open) contact on high-pressure switch
HPS and Com on furnace control board to know when high-pressure switch HPS makes.
67. Does fault occur a few sec after main burners ignite? 63 59 —

Fault Code 43

PRESSURE SWITCH CALIBRATION FAULT—INDICATES LOW-PRESSURE SWITCH LPS AND HIGH-PRESSURE SWITCH
HPS "MAKE" POINTS DURING HIGH-HEAT PURGE ARE NOT WITHIN CALIBRATION RANGE. THIS IS DETERMINED BY
READING INDUCER MOTOR RPM WHEN LOW-PRESSURE SWITCH LPS AND HIGH-PRESSURE SWITCH HPS MAKE. THEN
THE FOLLOWING COMPARISON IS MADE:
RPM (low
0.55 « 2eM (low) - - o

RPM (high)
IF THIS RELATIONSHIP IS NOT WITHIN RANGE SPECIFIED, FURNACE CONTROL BOARD STARTS FLASHING FAULT CODE

43, SHUTS UNIT DOWN (INDUCER RUNS FOR 15 SEC), WAITS 2 MINUTES, STOPS FLASHING FAULT CODE, AND RESTARTS
HEATING CYCLE.

STEP YES NO GO TO

1 Turn power off, remove blower access panel, and disconnect all thermostat leads from furnace con-
: trol board. - -

Turn power on and depress door switch. Use a piece of tape to hold switch closed. — —

Jumper R, W/W1, and W2 thermostat terminals on furnace control board. — —

afbhlw| N

Observe operation of furnace for several minutes or until fault occurs. — —

Does fault occur again? 9 6 —

oaA | wIN

Does a different fault occur? 7 8 —




7. Go to page number indicated in Index for fault code flashed. — — INDEX

Go to page number indicated in Index for CLEANUP AND START-UP

8. INSTRUCTIONS. - — | INDEX
9. Is collector box and inducer housing properly draining condensate? 11 25 —
10. Fix problem. — — 8
11. Are pressure switches wired correctly? 13 10 —
12. Replace pressure switch assembly. — — 8
13, Ega)r/gg have 24v between C (Common) on low-pressure switch LPS and Com on furnace control 15 14 .
14. The YELLOW wire to low-pressure switch LPS is not making good connection. Repair wire or re- . . 8

place harness.

Turn power off and disconnect jumper wire across R, W/W1, and W2 thermostat terminals. Turn
15. power on and wait a few sec for self test, then reconnect jumper across R, W/W1, and W2 thermo- — — 16
stat terminals.

Do you have 24v between connector terminal PL2-2 and Com on furnace control board when fault

16. 21 18 —
occurs?
17. Replace furnace control board. — — 8
18. Turn power off. — — 19
Do you have continuity across terminal PL2-2 and N.O. (Normally Open) contact on low-pressure
19. ; 12 20 —
switch LPS?
20 The ORANGE wire from low-pressure switch LPS to furnace control board is not making good con- . o 8
) nection. Repair wire or replace harness.
Turn power off and disconnect jumper wire across R, W/W1, and W2 thermostat terminals. Discon-
21. nect BROWN wire from N.O. (Normally Open) contact on high-pressure switch HPS. Turn power on — — 22
and wait a few sec for self test, then reconnect jumper across R and W/W1 thermostat terminals.
22. Does a Fault Code 32 occur? 17 23 —
23. Reconnect BROWN wire to N.O. (Normally Open) contact on high-pressure switch HPS. — — 24
2 The problem may be caused by a sag in vent pipe. If this is not the problem and fault still occurs, . . 8
' replace pressure switch assembly.
25. The vent tube to drain trap, drain trap, or drain line is clogged. — — 10

Fault Code 44

BLOWER CALIBRATION FAULT—THIS FAULT INDICATES THAT CALCULATED BLOWER MOTOR SPEED IS BELOW 250 OR
ABOVE 1300 RPM. WHEN FAULT CODE 44 OCCURS IN HEATING, COOLING, OR CONTINUOUS FAN MODE, UNIT OPERATES
AS SHOWN BELOW. KEEP IN MIND THAT WHENEVER FURNACE CONTROL BOARD SHUTS UNIT DOWN IN HEATING MODE,
GAS SHUTS OFF IMMEDIATELY, INDUCER CONTINUES RUNNING FOR 15 SEC, AND BLOWER RUNS AT DEFAULT (OR
PREVIOUS) SPEED CONTROL SIGNAL FOR SELECTED OFF DELAY.

HEATING—During a call for heat, the desired low-heat and high-heat blower RPMs are calculated at the same time. If desired low-heat blowe
RPM is less than 250 or greater than 1300 RPM, furnace control board starts flashing Fault Code 44, shuts unit down, waits 2 minutes, sto
flashing Fault Code 44, and restarts heating cycle. If this happens on 2 consecutive cycles, furnace control board locks out on Fault Code -
During this sequence, it is possible for furnace control board to start flashing Fault Code 41 instead of Fault Code 44. This indicates that blow
calibration failed and blower speed during off delay is out of range.

When unit is operating in low heat and furnace control board (date code 9505 or earlier) is flashing Fault Code 44, it indicates that desire
high-heat blower RPM is greater than 1300 RPM, and unit remains running in low fire-mode for rest of heating cycle.

When unit is operating in high heat and furnace control board (date code 9506 or later) is flashing Fault Code 44, it indicates that desire
high-heat blower RPM is greater than 1300 RPM, but furnace control board is running blower at default speed of 1200 RPM. Under thi
condition, the high-fire temperature rise could be outside rise range and can cause limit cycling to occur.

COOLING—If desired cooling blower RPM is less than 250 or greater than 1300 RPM, furnace control board starts flashing Fault Code 4
and runs at default (or previous) cooling speed control signal for rest of cooling cycle. During this sequence, it is possible for furnace contrc
board to start flashing Fault Code 41 instead of Fault Code 44. This indicates that blower calibration failed and blower speed for cooling i
also out of range.

CONTINUOUS FAN—If desired continuous fan blower RPM is less than 250 or greater than 1300 RPM, furnace control board will start
flashing Fault Code 44 and run at default (or previous) continuous fan speed control signal for the rest of continuous fan cycle. During thi
sequence, itis possible for furnace control board to start flashing Fault Code 41 instead of Fault Code 44. When this happens, it indicates blov
calibration failed and blower speed for continuous fan is also out of range.

STEP YES NO GO TO
Turn power off, wait 30 sec, then restore power. Reset thermostat. Observe operation of furnace
1. through 1 heating cycle. — — 2
NOTE: Blower access panel must be in place.




Does Fault Code 44 flash twice followed by Fault Code 417? 3 4 —

Eventually furnace will lock out on Fault Code 12 given enough time. Go to page number indi-

cated in Index for Fault Code 12. - - INDEX

Does only Fault Code 44 occur? 8 5 —

Does a different fault occur? 6 11 —

Go to page number indicated in Index for fault code flashed. — — INDEX

Go to page number indicated in Index for CLEANUP AND START-UP

INSTRUCTIONS. — — INDEX

O N ook w N

Does unit operate in low fire while flashing Fault Code 44? 9 3 —

You have excessive restriction in air delivery system. Check filter(s) and ductwork. If problem
still persists, replace furnace control board. Make sure replacement board has a date code of
9. 9506 or later. This new furnace control board will allow unit to run in high fire when necessary. — — 10
See description of operation at start of Fault Code 44. If problem still persists, use Appendix E
to evaluate.

10. Fix problem. — — 7

Turn power off, wait 30 sec, then restore power. Reset thermostat. Observe operation of furnace
11. through 1 cooling cycle. — — 12
NOTE: Blower access panel must be in place.

12. Does Fault Code 44 occur? 13 14 —

You have excessive restriction in air delivery system. Check filter(s) and ductwork. Furnace
13. blower will operate in cooling mode at default speed. Check outdoor unit suction pressure and — — 10
verify charge to determine if indoor airflow is sufficient. If not, refer to Appendix E to evaluate.

Turn power off, wait 30 sec, then restore power. Reset thermostat. Observe operation of furnace
14. after it goes into high fire. — — 15
NOTE: Blower access panel must be in place.

15. Does unit operate in high fire while flashing Fault Code 44? 16 7 —

You have excessive restriction in air delivery system. Check filter(s) and ductwork. Furnace
16. blower will operate in high-fire speed at 1200 RPM. Check temperature rise of furnace and — — 10
make sure unit does not trip primary limit. If it does, refer to Appendix E to evaluate.

CLEANUP AND START-UP INSTRUCTIONS 4. Put setup switch SW-1 in ON position and jumper R,

1. Start furnace using procedure outlined on Lighting Instruc- W/W1, and Y/Y2 terminals on furnace control board
tions attached to furnace. Observe operation of furnace simultaneously to clear fault history.
through at least 1 complete heating cycle controlled from
room thermostat. Observe each cycle for 20 minutes or until
a fault code is flashed. If a fault occurs, refer to the Index.

. Put setup switch SW-1 in OFF position.
. Put all setup switches in their proper positions.

2. Recycle as necessary and check thermostat heat anticipator - Remove tape from the door switch.

setting, gas input rates, and temperature rises. These proce-
dures are outlined in Installation, Start-Up, and Operating
Instructions.

. Replace thermostat leads (if necessary).

© 00 N o O

. Set thermostat in AUTO position, calling for heat.

3. Check operation of safety devices: pressure switches, limit 10. Set thermostat to desired temperature.

switch, and flame roll out switch. 11. Replace blower access panel and main furnace door. Clean
up.



App

endix A

Board Layout and Schematic

P/N HK42FZ003

P/N HK42FZ012
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Appendix B

Isolation Circuits

FURNACE
THERMOSTAT CSg,ISSL K, —-FIELD-SUPPLIED FIELD-SUPPLIED
p— A 24-VAC SPST RELAY 24-VAC (40VA)
I oL — o 0 | TRANSFORMER
1 <R F“r
I ol Ky Ko| Kl 1 | Hg 120VAC
| @ TTT— | OUTDOOR i ———
w T ig FL IpF
: @_meK_Z‘ | WlWlI UL\IEI' : | | |
I | I®v/Yzi |®Y: I Y: : Y/ : 1=Cl
| Y2
| o Lo | Lo o rO——1K, !
ek <6 | [ o8l 150 Kol
I } I @ ! I ! I CI : Com ! T ! : !
1] L Com | 1] | o o ro'|
K: | FIELD-SUPPLIED THERMOSTAT FURNACE OUSBﬁOR
p CONTROL
Kz ( 24-VAC SPST RELAYS BOARD
A95097 A95098
Fig. 5—lsolation of W/W1 and Y/Y2 - Fig. 6—lsolation of Outdoor Unit with a Separate
Thermostat Circuits 24-v Supply
Pressure Check Diagram
)
A 0-4 IN.
f } SLOPE GAGE
(-
O
Q (
\ )
A95050
UNIT SIZE (BTUH) HIGH-PRESSURE SWITCH LOW-PRESSURE SWITCH
Make Point Break Point Make Point Break Point
40,000 1.81 in. wc max 1.63 in. wc + 0.05 0.75 in. wc max 0.60 in. wec + 0.05
60,000
80,000 181 . + . . N
100,000 .81 in. wc max 1.63 in. wc = 0.05 0.95 in. we max 0.80 in. wc = 0.05
120,000
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Appendix D

Quick Motor Test Procedure

In an effort to provide a method of troubleshooting inducer and blower motor by themselves, the following procedure may save you some time
in the event any of the following fault codes are the reason for service call (12, 32, 41, 42, or 44). If you get any other fault code, you should use
main troubleshooting guide to isolate problem.

STEP YES NO GO TO
1. Turn power off, remove blower access panel, and disconnect R thermostat lead. — — 2
Turn power on and depress door switch. Use a piece of tape to hold switch closed. — — 3
Put setup switch SW-6 for COMPONENT TEST in ON position. — — 4

2

3.

4. After COMPONENT TEST is completed, does Fault Code 11 flash? 5 8 —
5 Turn power off, put setup switch SW-6 for COMPONENT TEST in OFF position, and reconnect R

thermostat lead to furnace control board. o o 6
6 Replac_e blower access panel and turn power on. Wait a few sec, then reset thermostat. Observe . . 7
operation of furnace through 1 heating cycle.
7. Go to page number indicated in Index for START HERE section. — — INDEX
8. Does Fault Code 42 flash? 9 27 —
9. Does inducer motor MTR1 turn on and come up to speed? 24 10 —
10. Does inducer wheel rub against inducer housing? 16 11 —
11. Does inducer wheel turn freely? 12 19 —
12. Do you have 120v between I1 and 12 on furnace control board? 13 16 —
13. Do you have 120v between terminals PL7-6 and PL7-12? 15 14 —
14 You have an open wire or bad terminal on either the BLACK or WHITE wire between furnace con- _ _ 16
trol board and inducer motor MTR1.
15. Are all pins and wire leads intact on connectors between furnace control board and inducer motor? 18 16 —
16. Fix problem. — — 17
17, Go to page number indicated in Index for CLEANUP AND START-UP . . INDEX
INSTRUCTIONS.

Check Inducer PW line. To do this, connect a DC voltmeter across terminals PL7-2 BROWN (+)

and PL7-10 YELLOW (-) on inducer motor. Repeat COMPONENT TEST by turning setup switch

SW-6 OFF and then back ON. Does voltage across PL7-2 and PL7-10 change between states as
18. shown below? 19 20 —
» State 1—OFF (-0.1 — 0.1 vdc)
» State 2—LOW (2.0 — 3.0 vdc)
e State 3—HIGH (7.0 — 8.0 vdc)

19 Replace inducer motor or inducer motor assembly. Inspect electronics portion of failed motor for . . 17
' water damage. If present, find source of water and fix. Check A-coil and/or humidifier.

Disconnect PL7 from inducer motor and connect a DC voltmeter across terminals PL7-2 BROWN
(+) and PL7-10 YELLOW (-). Repeat COMPONENT TEST by turning setup switch SW-6 OFF and
then back ON. Does voltage across PL7-2 and PL7-10 change between states as shown below? 19 21

» State 1—OFF (-0.1 — 0.1 vdc)

 State 2—LOW (6.0 — 7.0 vdc)

» State 3—HIGH (10.5 — 11.5 vdc)
Connect a DC voltmeter across terminals PL1-6 BROWN (+) and PL1-4 YELLOW (-) on furnace
control board. Repeat COMPONENT TEST by turning setup switch SW-6 OFF and then back ON.
Does voltage across PL1-6 and PL1-4 change between states as shown below?

» State 1—OFF (-0.1 — 0.1 vdc)

» State 2—LOW (6.0 — 7.0 vdc)

e State 3—HIGH (10.5 — 11.5 vdc)

22. Replace furnace control board. — — 17

You have an open wire or bad terminal on either the BROWN or YELLOW wire between connectors
PL1 and PL7. Repair it or replace main harness.

Check RPM feedback line. To do this, connect a DC voltmeter across terminals PL7-2 BROWN (+)
and PL7-1 ORANGE (-) on inducer motor. Repeat COMPONENT TEST by turning setup switch
SW-6 OFF and then back ON. Does voltage across BROWN and ORANGE wires change between
24, states as shown below? 25 19 —
« State 1—OFF (11.5 — 12.5 vdc)
+ State 2—LOW (10.2 — 11.2 vdc)
o State 3—HIGH (8.4 — 9.4 vdc)

Connect a DC voltmeter across terminals PL1-6 BROWN (+) and PL1-5 ORANGE (-) on furnace
control board. Repeat COMPONENT TEST by turning setup switch SW-6 OFF and then back ON.
Does voltage across BROWN and ORANGE wires change between states as shown below?

20.

21. 23 22 —

25. + State 1—OFF (11.5 — 12.5 vdc) 22 26 -
+ State 2—LOW (10.2 — 11.2 vdc)
» State 3—HIGH (8.4 — 9.4 vdc)
26 You have an open wire or bad terminal on ORANGE wire between connectors PL1 and PL7. Repair . . 17
' it or replace main harness.
27. Does Fault Code 41 flash? 28 7 —
28. Does blower motor MTR2 turn on and come up to speed? 48 29 —

—34—



29. Remove tape from door switch and turn power off at main disconnect. — — 30
30. Does blower wheel rub against blower housing? 16 31 —
31. Does blower wheel turn freely? 32 33 —
32. Is blower wheel firmly mounted on motor shaft? 34 16 —
Replace blower motor. Inspect electronics portion of failed motor for water damage. If present, find
33. ) . L — — 17
source of water and fix. Check A-coil and/or humidifier.
34. Put setup switch SW-6 for COMPONENT TEST in OFF position. — — 35
35 Turn power on and depress door switch. Use a piece of tape to hold switch closed. Wait a few sec . . 36
’ for self test before proceeding to next step.
36. Do you have 120v between B1 and B2 on furnace control board? 37 16 —
37. Do you have 120v between BLACK and WHITE power leads at blower motor MTR2? 39 38 —
38 You have an open wire or bad terminal on either the BLACK or WHITE wire between furnace con- . . 17
’ trol board and blower motor MTR2. Repair it or replace blower harness(es).
Check Blower ON/OFF line. To do this, connect a DC voltmeter across terminals PL3-1 RED (+)
and PL3-5 BLUE (-), then put setup switch SW-6 for COMPONENT TEST in ON position. Does
39. voltage across RED and BLUE wires change between states as shown below? 42 40 —
» State 1—OFF (-0.1 — 0.1 vdc)
» State 2—ON (9.0 — 10.0 vdc)
Disconnect PL3 from furnace control board and connect a DC voltmeter across terminals PL3-1 (+)
and PL3-5 (-) on furnace control board. Repeat COMPONENT TEST by turning setup switch SW-6
40 OFF and then back ON. Does voltage across PL3-1 and PL3-5 change between states as shown 33 22 .
’ below?
» State 1—OFF (-0.1 — 0.1 vdc)
e State 2—ON (11.0 — 12.0 vdc)
You have an open wire or bad terminal on either the RED or BLUE wire between connectors PL13
41. . — — 17
and PL3. Repair it or replace blower harness(es).
Connect a DC voltmeter across RED (+) and BLUE (-) wires at connector PL13. Repeat COMPO-
NENT TEST by turning setup switch SW-6 OFF and then back ON. Does voltage across RED and
42. BLUE wires change between states as shown below? 43 41 —
» State 1—OFF (-0.1 — 0.1 vdc)
» State 2—ON (9.0 — 10.0 vdc)
43. Put setup switch SW-6 for COMPONENT TEST in OFF position. — — 44
Check Blower PW line. To do this, connect a DC voltmeter across terminals PL3-1 RED (+) and
PL3-4 YELLOW (-) on furnace control board, then put setup switch SW-6 for COMPONENT TEST
in ON position. Does voltage across RED and YELLOW wires change between states as shown
44, below? 46 45 —
» State 1—OFF (-0.1 — 0.1 vdc)
» State 2—LOW (2.5 — 3.0 vdc)
e State 3—HIGH (7.0 — 7.5 vdc)
Disconnect PL3 from furnace control board and connect a DC voltmeter across terminals PL3-1 (+)
and PL3-4 (-) on furnace control board. Repeat COMPONENT TEST by turning setup switch SW-6
OFF and then back ON. Does voltage across PL3-1 and PL3-4 change between states as shown
45. below? 33 22 —
» State 1—OFF (-0.1 — 0.1 vdc)
» State 2—LOW (3.0 — 4.0 vdc)
» State 3—HIGH (9.0 — 10.0 vdc)
Connect a DC voltmeter across RED (+) and YELLOW (-) wires at connector PL13. Repeat COM-
PONENT TEST by turning setup switch SW-6 OFF and then back ON. Does voltage across RED
26 and YELLOW wires change between states as shown below? 33 47 .
' » State 1—OFF (-0.1 — 0.1 vdc)
» State 2—LOW (2.5 — 3.0 vdc)
» State 3—HIGH (7.0 — 7.5 vdc)
47 You have an open wire or bad terminal on either the RED or YELLOW wire between connectors o . 17
’ PL13 and PL3. Repair it or replace blower harness(es).
Check RPM feedback line. To do this, connect a DC voltmeter across terminals PL3-2 ORANGE (+)
and PL3-3 VIOLET (-). Repeat COMPONENT TEST by turning setup switch SW-6 OFF and then
back ON. Does voltage across ORANGE and VIOLET wires change between states as shown be-
48. low? 22 49 —
» State 1—OFF (12.0 — 12.5 vdc)
» State 2—LOW (10.7 — 11.7 vdc)
» State 3—HIGH (9.7 — 10.7 vdc)
Connect a DC voltmeter across ORANGE (+) and VIOLET (-) wires at connector PL13. Repeat
COMPONENT TEST by turning setup switch SW-6 OFF and then back ON. Does voltage across
49 ORANGE and VIOLET wires change between states as shown below? 50 33 .
’ » State 1—OFF (12.0 — 12.5 vdc)
» State 2—LOW (10.7 — 11.7 vdc)
e State 3—HIGH (9.7 — 10.7 vdc)
50 You have an open wire or bad terminal on either the ORANGE or VIOLET wire between connectors . . 17

PL13 and PL3. Repair it or replace blower harness(es).




Appendix E

Variable-Speed Condensing Furnace Duct Static and
Blower Operation

This variable-speed furnace has an Integrated Control and Motor called an ICM. This ICM is controlled as stated in Sequence of Operation section.
This furnace does a good job compensating for an improperly sized duct system, but this ICM is not a fix for all bad ductwork.

This troubleshooting guide has shown that the blower does a calibration 20 sec at start of any operation of ICM. Note that blower calibration

sequence is different when setup switch SW-4 is turned ON for multi-zone operation. (See Sequence of Operation section.) These blower
calibrations help to ensure proper airflow in heating and cooling. In heating mode, this calibration helps ensure proper temperature rise which
prolongs life of heat exchanger. In cooling mode, this calibration helps ensure proper CFM per ton of cooling.

If furnace is on a call for heat or cooling and duct static is too high, ICM tries to overcome external static pressure. If duct static is excessive, ICM
RPM will be out of range and a Fault Code 44 will flash on circuit board. The ICM RPM range is 250 to 1300 RPM as stated in Fault Code 44
troubleshooting section. To check for excessive static pressure, use the following Air Delivery Curves and Duct Static Check Sheet later in this
Appendix.

EXAMPLE: Furnace is a 100,000 Btuh input Wita 5 ton blower cooling capacity. We measured total external static pressure (ESP) to be 0.4
in. wc in low-heat operation.

N EXAMPLE AIR DELIVERY CURVE — 060100
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NHEAT
0.8 7 Y
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o 07 vz
7
= 7/ s
. 7 % % //\
£ 06 4
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® 5/ /// \ e /// //\
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I o Sl e
01 f=pgerdoon
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A98451

— Use the dashed lines as guide lines. As you can see, the 0.4 in. wc total ESP is in the shaded area. The unit can deliver low heat, but as you follow
the dashed guide lines, you see that they do not cross the high-heat line until it is off the chart, somewhere above 1.0 in. wc. The furnaces are ratec
at 0.5 in. wc total ESP and are tested to 0.8 in. wc total ESP.

See Static Pressure Reading Location Diagrams later in this Appendix for proper static reading locations. When checking total ESP, you must have
blower operation without a Fault Code 44 occurring. If you have a Fault Code 44 in cooling and your setting is at 5 tons, set A/C tonnage to 4
tons and see if the Fault Code 44 goes away. If it does not, set switches to 3 tons, and so on until the Fault Code 44 goes away.

NOTE: When adjusting airflow, you must either turn power off or terminate thermostat call after every airflow adjustment. Record all static
readings on Duct Static Check Sheet.

Solutions:
1. Dirty filter.
2. Plugged evaporator caoil.
3. Re-size ductwork and/or layout.

SPECIAL NOTE: In zoning applications, it is recommended that when zone controls are applied, duct system be designed for sum of the peaks
plus 25% oversize to allow furnace to operate within its design parameters. Contact your distributor for further details.
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Static Pressure Reading Location Diagrams
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RETURN STATIC // E/N/{(/{E//// LNPL |
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FURNACE
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DRAIN
AIR CONDITIONING
REFRIGERATION col
PIPING
|:> AIRFLOW
Attic — Horizontal Application
Horizontal Right and Left Airflow Total Static Pressure Reading Locations
EXAMPLE 1 EXAMPLE 2
Return ESP after filter 0.40 in. wc Return ESP before filter 0.15 in. wc
Supply ESP before coll 0.55 in. we Filter Static Drop @ 2000 CFM 0.25 in. we
Total ESP 0.95 in. we Supply ESP after coil 0.30 in. we
Coil Static Drop Wet 0.25 in. we
Total ESP 0.95 in. wc

Tools Needed:

1) Pitot Tube
1) Incline Manometer/Magnahelic

Both examples are correct. Example 1 ESP readings were taken as
laid out in Static Pressure Reading Location Diagrams. Example 2
readings are taken as described. The coil and filter static pressure
drops were taken from the manufacturer’s Product Data Sheets
with the assumption that we are trying to deliver 2000 CFM (this
will vary).

NOTE: By plotting total ESP of 0.95 in. wc on the air delivery
curve of a 100,000 Btuh input furnace, a Fault Code 44 would
flash. (See Example Air Delivery Curve.)



Duct Static Check Sheet

Furnace:
Model Number

Indoor Caoil:
Model Number

Serial Number,

Serial Number,

Position? U/F D/F H/R H/L

Outdoor Unit:
Model Number

Thermostat

Serial Number,

What type of media filter is being used?

What is static pressure drop across filter?

At what CFM?

Electronic Air Cleaner.

Does fault code go away when you remove filter?

What Zone System is applied?

What Zone has highest total ESP2

Is a Zone Bypass Damper being used?

and is it operating (opening)

What type of Bypass Humidifier is being used?

Is Bypass Humidifier setup switch on or off2

If you have a Fault Code 41 and/or 44, do the following:

1. Turn power off to furnace and outdoor unit.
2. Set A/C setup switch for 2 tons (800 CFM).

3. Turn only power to furnace back on.

4. Set thermostat for a call for cooling.

5. Check supply and return ESP as in Appendix E. Add these 2 ESP readings together for Total ESP. Repeat these steps until a fault code

flashes on the microprocessor. Log your information on this sheet.

¢ At Low Heat:
Supply ESP.

(Before or After Evaporator Coil)

Return ESP.

(Before or After Filter)

Any Fault Code Flashing?

e At High Heat:
Supply ESP.

If so what number2

(Before or After Evaporator Coil)

Return ESP.

(Before or After Filter)

Any Fault Code Flashing?

e At 2 Ton A/C Setting:
Supply ESP.

If so what number2

(Before or After Evaporator Coil)

Return ESP.

(Before or After Filter)

Any Fault Code Flashing?

¢ At 2.5 Ton A/C Setting:
Supply ESP.

If so what number?2

(Before or After Evaporator Coil)

Return ESP.

(Before or After Filter)

Any Fault Code Flashing?

e At 3 Ton A/C Setting:
Supply ESP.

If so what number?2

(Before or After Evaporator Coil)

Return ESP.

(Before or After Filter)

Any Fault Code Flashing?

e At 3.5 Ton A/C Setting:
Supply ESP.

If so what number?2

(Before or After Evaporator Coil)

Return ESP.

(Before or After Filter)

Any Fault Code Flashing?

e At 4 Ton A/C Setting:
Supply ESP.

If so what number?

(Before or After Evaporator Coil)

Return ESP.

(Before or After Filter)

Any Fault Code Flashing?

e At 5 Ton A/C Setting:
Supply ESP.

If so what number?

(Before or After Evaporator Coil)

Return ESP,

(Before or After Filter)

Any Fault Code Flashing?

If so what number?




Appendix F

Quick Reference Information

- PRESSURE SWITCH MAKE/BREAK POINTS

HIGH-PRESSURE SWITCH LOW-PRESSURE SWITCH
UNIT SIZE (BTUH) Make Point Break Point Make Point Break Point
40,000 1.81 in. wc max 1.63 in. wc £ 0.05 0.75 in. wc max 0.60 in. wc = 0.05
60,000
80,000 1.81 in. wc max 1.63 in. wc = 0.05 0.95 in. wc max 0.80 in. wc + 0.05
100,000 ’ ' ’ ’ - ’ ' ’ ) -
120,000

FLAME SENSOR MICORAMPERAGE
Microamp Range: 0.5 to 6.0 microamps

Typical Reading: 4 to 6 microamps

HOT SURFACE IGNITOR OHM READING
Ohm reading of HSI unused: 45 to 90 ohms (resistance will go up over time)

GAS VALVE OHM READINGS
M to C: 98 ohms (solenoid coil)
Hi to C: 1.5 ohm Bridge Rectifier (Use diode test function setting on ohm meter.)

POWER CHOKE
When you put unit into component test function, measure motor amp draw before power choke. Then repeat component test, but this tin
measure amp draw without power choke in line. The amp draw should be higher without power choke. Some ammeters will register a low
amp draw (look for a change in amperage).

SPECIAL NOTE: ALL VOLTMETERS ARE NOT THE SAME, YOUR VOLTAGE READINGS WILL VARY. THIS APPLIES
TO THE ENTIRE CONTENT OF THIS TROUBLESHOOTING MANUAL.




Appendix G
Thermostat Staging Algorithm

Unit Default: Algorithm is initiated with Low Heat for 16 minutes. If call for heat still exists, unit transfers into High Heat until thermostat
is satisfied.

Low Heat run time is calculated based on previous heating cycle.
High Heat on time is not calculated. High Heat is energized 1 of 3 ways and runs until thermostat has been satisfied.

1. After Low Heat has run for 16 minutes and call for heat is still present.
2. When algorithm does its calculation of previous cycle and determines High Heat is necessary.

3. After the amount of calculated Low Heat on time has elapsed and there is still a call for heat present.

The following flowchart shows how the algorithm calculates low heat on times. To use calculations, the amount of time unit ran in Low Heat
(LH) and High Heat (HH) during previous cycle must be known. The algorithm uses these values to decide which stage of heat should be
initiated on next call for heat.

Four examples also follow illustrating what the unit will do on a cold start, coming out of night setback, coming on in low fire, and coming
on in high fire.

EXAMPLE 1:

Furnace ran for 16 minutes in Low Heat and 5 minutes in High Heat.
LH =16

HH=5

Calculate: (228 X 16) + (350 X 5) = 5398

3648« 5398%3889 Esgberefore calculate next cycle Low Heat run time.

ntime = 122 = 1.6 O therefore during next cycle, unit will run for 2 minutes in Low Heat and then switch to High fHeat
if a call for heat is still present.

EXAMPLE 2:

Furnace ran for 16 minutes in Low Heat and 10 minutes in High Heat.

LH =16

HH =10

Calculate: (228 X 16) + (350 X 10) = 7148

7148> 56000 therefore next cycle will be initiated in High Heat. Low Heat run time is O minutes.

EXAMPLE 3:
Furnace ran for 13 minutes in Low Heat (LH) and 5 minutes in High Heat (HH). This will happen if control algorithm calcplated
maximum Low Heat run time be 13 minutes based on a previous cycle.

LH =13

HH=5

Calculate: (228 X 13) + (350 X 5) = 4714

3648< 4714(58889 %ﬂfrefore calculate the next cycle Low Heat run time.

wntme = 129 - (.260 therefore unit will run for 7 minutes in Low Heat and then switch to High Heat if a call for heat
is still present.
EXAMPLE 4:
Furnace ran for 0 minutes in Low Heat and 10 minutes in High Heat.
LH=0
HH =10

Calculate: (228 X 0) + (350 X 10) = 3500

3500¢< 3648 [0 therefore next cycle will be initiated in Low Heat up to 16 minutes maximum, then switch to High Heat if a c4ll for
heat is still present.
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SERVICE TRAINING

Packaged Service Training programs are an excellent way to increase your
knowledge of the equipment discussed in this manual, including:

* Unit Familiarization  Maintenance

* Installation Overview * Operating Sequence
A large selection of product, theory, and skills programs is available, using popular
video-based formats and materials. All include video and/or slides, plus companion
book.

Classroom Service Training plus "hands-on" the products in our labs can mean
increased confidence that really pays dividends in faster troubleshooting, fewer
callbacks. Course descriptions and schedules are in our catalog.

CALL FOR FREE CATALOG 1-800-962-9212

[ ] Packaged Service Training [ ] Classroom Service Training
A94328
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