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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 2-stage furnace control was designed with diagnostic capa-
bilities built in. A RED LED is used to flash a status code which
will lead you to 1 of the sections as listed in the Index.

You shouldALWAYS begin in theSTART HERE section (see
Index for page number) which will guide you to the appropriate
section where a minimal number of steps will be used to correct
the problem. If you are very experienced at how this furnace
operates, you can use the Quick Reference Troubleshooting Guide
in Appendix D to isolate the problem. Once in a section, read the
ACTION. An ACTION may have a number in the GO TO column.
Do whatever the ACTION says, then proceed to the step indicated
in the GO TO column.

If the ACTION 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 the step indicated in the YES column. If the answer is NO,
go to the step indicated in the NO column.

Let’s try our guide out using the EXAMPLE table on page 3, and
see how it works. Suppose that the problem is a defective low-heat
pressure switch (for example the contacts will not open). This is an
internal problem and cannot simply be seen. We go to the START
HERE section to Step 1.

GENERAL

The furnace must have a 115-vac power supply properly connected
and grounded. Correct polarity must be maintained to enable gas
heating operation.

The gas service pressure must not exceed 0.5 psig (14-in.wc), and
be no less than 0.16 psig (4.5-in.wc).

Thermostat wire connections to furnace at R and W/W1 are the
minimum required for gas heating operation. W2 must be con-
nected for 2-stage heating thermostats. Y/Y2 and G are required to
be connected to furnace for cooling and heat pumps. G is required
for continuous fan. @u-24V is required for some clock thermo-
stats. These connections must be made at 24-vac terminal block on
furnace control. (See Appendix A.) O is required for heat pumps
for ICM blower motors only. Y1 is required for 2-stage cooling
and 2-stage heat pumps for ICM blower motors only. The O and
Y1 connections must be made to ICM furnaces’ orange and blue
leads flagged "O" and "Y1", respectively.

These furnaces can be installed with either a single-stage heating
or a 2-stage heating thermostat.

For single-stage thermostats, connect thermostat R to W/W1 at
furnace control terminal block. For single-stage thermostats, the
control determines (based on lengths of previous heating on and
off cycles) when to operate in low- and high-gas heat for optimum
comfort. (See Appendix F.) Setup switch-2 (SW-2) must be in
factory-shipped OFF position.
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EXAMPLE
START HERE SECTION

STEP

ACTION

YES

NO

GO TO

Step 1 tells us to remove control door first and NOT TO REMOVE THE
BLOWER DOOR because it will erase status codes stored in memory. It then
asks the question, "Is RED LED status light on?" If low-heat pressure switch
was defective, a low-heat pressure switch did not open, and a status code
would be flashing, so the answer is YES. We go to Step 2.

19

Step 2 asks the question, “Is RED LED status light blinking rapidly without a
pause?" If low-heat pressure switch was defective, a low-heat pressure switch
did not open, and a status code would be flashing, so the answer is NO. We go
to Step 4.

Step 4 asks the question, "Is RED LED status light blinking ON/OFF slowly with
a combination of short and long flashes?" If low-heat pressure switch was de-
fective, a low-heat pressure switch did not open, and a status code would be
flashing, so the answer is YES. We go to Step 5.

Step 5 tells us to determine the status code. The status code is a 2 digit num-
ber with the first digit determined by the number of short flashes and the sec-
ond digit by the number of long flashes. So we count the short and long flashes
and see that status code 23 is flashing and go to Step 6.

6. Step 6 tells us to go to Status Code 23 section.

— — INDEX

If a 2-stage heating thermostat is to be used, move SW-2 to ON
position at end of furnace installation. This overrides the built-in
control process for selecting high and low fire and allows the
2-stage thermostat to select gas heating modes. W2 from thermo-
stat must be connected to W2 on control terminal block.

CAUTION: This furnace is equipped with a manyal

reset limit switch in the gas control area. The switch will

open and shut off power to the gas valve, if a flgme
A rollout or overheating condition occurs in the gas control
area. DO NOT bypass the switch. Correct inadequate
combustion-air supply, component failure, or restrigted
flue gas passageway before resetting the switch.

Before operating furnace, check each manual reset switch for
continuity. If necessary, press and release the button to reset the
switch.

SEQUENCE OF OPERATION
Using schematic diagrams in Appendix A, follow the sequence of
operation through the different modes. Read and follow diagram
very carefully.

NOTE: Permanent-split-capacitor (PSC) motors and G.E. Inte-
grated Control Motors (ICM) operate differently. PSC motors are
basically fixed-multiple-speed motors, that is they operate within
small ranges of speed. The ranges, usually 4, can be selected by
connecting to different 115-vac motor wires. The speed ranges are
small, about 100 RPM wide, and are dependent on the motor’'s
synchronous speed (1200 for most furnaces). The characteristics of
PSC motors limit selections to fixed speeds between about 700 and
1100 RPM. The ICM motor speeds are infinitely variable from 300
to 1400 RPM and are dynamically controlled to precisely control
airflow CFM. The start and stop characteristics of PSC and ICM
motors differ in that PSC motors ramp up to speed rapidly and
coast to a stop slowly. ICM motors ramp up to speed at a
controlled rate to reduce start-up noise perception (4 to 11 sec,
depending on target operating CFM). ICM ramp-down time is the
same as ramp-up time. ICM ramp-up and ramp-down times are
additive to blower on and off delays, respectively. The PSC motor
is energized with 115 vac only when operating. The ICM is
energized with 115 vac whenever power is available at furnace
control, but operates only when 24-vac motor control input(s) are
ON. Other motor differences will be included in the following
information.

NOTE: If a power interruption occurs during a "call for heat"
(W/W1 or W/W1-and-W2) and if thermostat is still calling for gas
heating, the control starts a 90-sec blower-only ON period 2 sec
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after power is restored. The red LED will flash status code 12
during the 90-sec period, after which LED will be on continuously
as long as no faults are detected. PSC motors operate at low-gas-
heat or high-gas-heat CFM, respectively. ICM motors operate at
low-gas-heat CFM in both cases. After the 90-sec period, furnace
responds to thermostat normally.

Blower door must be installed for power to be conducted through
blower door interlock switch ILK to furnace control CPU, trans-
former TRAN, inducer motor IDM, blower motor BLWM, hot
surface ignitor HSI, and gas valve GV.

I. ADAPTIVE HEATING MODE—SINGLE-STAGE
THERMOSTAT WITH 2-STAGE HEATING

NOTE: With high-heat-only switch SW-1 in OFF position, low-
heat-only switch SW-2 selects either low-heat-only operation
mode when on (see section Il below), or adaptive heating mode
when off in response to a call for heat. (See Appendix F.) When
high-heat-only switch SW-1 is in ON position, it always initiates
high-gas-heat operation when R-W/W1 circuit is closed, regardless
of setting of low-heat-only switch SW-2.

These furnaces can operate as a 2-stage furnace with a single-stage
thermostat because furnace control CPU includes a programmed
adaptive sequence of controlled operation, which selects low-gas-
heat or high-gas-heat operation. This selection is based upon the
stored history of the lengths of previous gas heating on/off periods
of the single-stage thermostat.

The furnace starts up in either low- or high-gas heat. If furnace
starts up in low-gas heat, the control CPU determines low-gas-heat
on time (from 0 to 16 minutes) which is permitted before switching
to high-gas heat.

If power is interrupted, stored history is erased. When this
happens, the control CPU selects low-gas heat for 16 minutes and
then switches to high-gas heat, as long as thermostat continues to
call for heat. Subsequent selection is based on stored history of
thermostat cycle times.

When wall thermostat "calls for heat," R-W/W1 circuit closes. The
furnace control performs a self-check, verifies low-heat and
high-heat pressure switches’ contacts LPS and HPS are open, and
starts inducer motor IDM in low speed or high speed as appropri-
ate.

1. Inducer prepurge period—As inducer motor IDM comes up
to low speed or high speed, low-heat (and high-heat)
pressure switch contacts LPS (and HPS) close to begin a
15-sec prepurge period.

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



3. Trial-for-ignition sequence—When ignitor warm-up period
is completed, main gas valve relay contacts MGVR-1 and
-2 (and high-heat pressure switch relay HPSR) close to
energize low-heat gas valve solenoid(s) GV and humidifier
terminal HUM. The gas valve opens, and 24-vac power is
supplied for a field-installed humidifier at terminals HUM
and wm-24V. The low-heat (and high-heat) gas valve
solenoid(s) GV permit(s) gas flow to burners where it is
ignited. After 5 sec, ignitor HSI is de-energized, and a 2-sec
flame-proving period begins. If high-heat pressure switch
HPS fails to close on a call for high-gas heat and low-heat
pressure switch LPS closes, furnace operates at low-heat
gas flow rate until high-heat pressure switch closes.

4. Flame-proving—When burner flame is proved at flame-
proving sensor electrode FSE, the control CPU begins
blower on delay period and continues to hold gas valve GV
open. If burner flame is not proved within 2 sec, the control
CPU closes gas valve GV, and the control CPU repeats
ignition sequence for up to 3 more trials-for-ignition before
going to ignition lockout. LOCKOUT IS RESET AUTO-
MATICALLY after 3 hr, or by momentarily interrupting
115-vac power to furnace, or by interrupting 24-vac power
at SEC1 or SEC2 to control CPU (not at W/W1, G, R, etc.).
Opening thermostat R-W circuit will not reset an ignition
lockout. If flame is proved when flame should not be
present, the control CPU locks out of gas heating mode and
operates inducer motor IDM on high speed until flame is no
longer proved.

5. Blower on delay—If burner flame is proven, 45 sec after
gas valve GV is opened, blower motor BLWM is energized
at appropriate heating airflow, low-gas-heat or high-gas-
heat CFM. Simultaneously, EAC terminals EAC-1 and
EAC-2 are energized with 115 vac and remain energized as
long as blower motor BLWM is operating.

6. Switching from low- to high-gas heat—If furnace control
CPU switches from low-gas heat to high-gas heat, the
control CPU switches inducer motor IDM speed from low
to high. The high-heat pressure switch relay HPSR closes.
When inducer motor IDM provides sufficient pressure to
close high-heat pressure switch HPS, high-heat gas valve
solenoid GV is energized. Blower motor BLWM switches
to high-gas-heat airflow 5 sec after control CPU switches
from low-gas heat to high-gas heat.

7. Switching from high- to low-gas heat—The control CPU
will not switch from high-gas heat to low-gas heat while
thermostat R-W circuit is closed when a single-stage
thermostat is used.

8. Blower off delay—When thermostat is satisfied, R-W
circuit opens, de-energizing gas valve GV, stopping gas
flow to burners, and de-energizing humidifier terminals
HUM and Gom-24V. Inducer motor IDM remains energized
for a 5-sec post-purge period. A PSC blower motor BLWM
continues operating at the same airflow for 90, 135, 180, or
225 sec (depending on selection at blower off delay
switches SW-3 and SW-4). An ICM blower motor BLWM
which had been operating at low- or high-gas-heat airflow
operates at low-gas-heat airflow for 90 sec. If selected off
delay period exceeds 90 sec, ICM blower motor BLWM
operates at continuous blower airflow for remainder of off
delay period. The furnace control CPU is factory set for a
135-sec blower off delay.

IIl.  NON-ADAPTIVE HEATING MODE—TWO-STAGE
THERMOSTAT WITH 2-STAGE HEATING

NOTE: The low-heat-only switch SW-2 in ON position selects
low-heat-only operation mode in response to closing thermostat
R-W1 circuit when high-heat-only switch SW-1 is in OFF posi-
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tion. Closing thermostat R to W1 and W2 circuits is required for
high-gas-heat operation. When high-heat-only switch SW-1 is in
ON position, it always initiates high-gas-heat operation when
R-W1 circuit is closed, regardless of setting of low-heat-only
switch SW-2 and regardless of whether R-W2 circuit is closed or
open.

The start-up and shutdown functions and delays described in
Section | apply to 2-stage heating mode as well, except for
switching from low- to high-gas heat and vice versa.

1. When wall thermostat "calls for heat," R-W/W1 circuit

closes for low-gas heat or R to W1-and-W2 circuits close
for high-gas heat. The furnace control performs a self-
check, verifies low-heat and high-heat pressure switches’
contacts LPS and HPS are open, and starts inducer motor
IDM in low speed or high speed as appropriate.

. Switching from low- to high-gas heat—If thermostat
R-W/W1 circuit for low-gas heat is closed and R-W2 circuit
for high-gas heat closes, the control CPU switches inducer
motor IDM speed from low to high. High-heat pressure
switch relay HPSR closes. When inducer motor IDM
provides sufficient pressure to close high-heat pressure
switch HPS, high-heat gas valve solenoid GV is energized.
Blower motor BLWM switches to high-gas-heat airflow 5
sec after R-W2 circuit closes.

. Switching from high- to low-gas heat—If thermostat R-W2
circuit for high-gas heat opens and R-W/W1 circuit for
low-gas heat remains closed, the control CPU switches
inducer motor IDM speed from high to low. High-heat
pressure switch relay HPSR opens to de-energize high-heat
gas valve solenoid GV. When inducer motor IDM reduces
pressure sufficiently, high-heat pressure switch HPS opens.
Low-heat gas valve solenoid GV remains energized as long
as low-heat pressure switch LPS remains closed. Blower
motor BLWM switches to low-gas-heat airflow 5 sec after
R-W?2 circuit opens.

COOLING MODE

1. Single-Speed Cooling Outdoor Unit

a. The thermostat closes R to G-and-Y circuits. The R-Y
circuit starts outdoor unit, and R to G-and-Y/Y2 circuits
operate furnace blower motor BLWM on cooling air-
flow.

b. EAC terminals EAC-1 and EAC-2 are energized with
115 vac when blower motor BLWM is operating.

c. When thermostat is satisfied, R to G-and-Y circuits
open. The outdoor unit stops, and furnace blower motor
BLWM continues operating at cooling airflow for an
additional 90 sec.

2. Two-Speed Cooling Outdoor Unit

a. The thermostat closes R to G-and-Y1 circuits for low
cooling or closes R to G-and-Y1-and-Y/Y2 circuits for
high cooling. The R to Y1 circuits operate outdoor unit
on low-cooling speed.

PSC—The R-G circuit operates furnace blower motor
BLWM at low-cooling airflow (same airflow as
for low-gas heat and continuous blower).

ICM—The R to G-and-Y1 circuit operates furnace
blower motor BLWM at low-cooling airflow
(65% of single-speed cooling airflow; different
airflow than for low-gas heat).

The R to Yl-and-Y2 circuits operate outdoor unit on
high-cooling airflow, and R to G-and-Y2 (-and-Y1, for
ICM) circuits operate furnace blower motor BLWM at
high-cooling airflow.



PSC—Two-speed high-cooling airflow is 100% of
single-speed cooling airflow.

ICM—Two-speed high-cooling airflow is 105% of
single-speed cooling airflow.

NOTE: Y1 is found in outdoor unit. The furnace controls blower
motor BLWM airflow by sensing only G (PSC) or G-and-Y1
(ICM) for low-cooling airflow and Y/Y2 (PSC) or G-and-Y1-and-
Y/Y2 (ICM) for high-cooling airflow.
b. EAC terminals EAC-1 and EAC-2 are energized with
115 vac when blower motor BLWM is operating at
either cooling airflow.

c. When thermostat is satisfied, R to G-and-Y1 or
R to G-and-Y1-and-Y/Y2 circuits open. The outdoor
unit stops, and furnace blower continues operating at the
same cooling airflow for an additional 90 sec.

IV. CONTINUOUS BLOWER MODE

1. When R-G circuit is closed by thermostat, blower motor
BLWM operates at:

PSC—Low-gas-heat airflow (identical to low-cooling air-
flow).

ICM—Low, Med, or High (50%, 65%, or 100% of single-
speed cooling airflow; different than low-gas-heat
airflow). Low, Med, and High selection is described
in Set-Up Procedures section of Appendix B.

Terminals EAC-1 and EAC-2 are energized with 115 vac as
long as blower motor BLWM is operating.

2. During a "call for heat," blower motor BLWM stops during
ignitor warm-up (17 sec), ignition (7 sec), and blower on
delay (45 sec), allowing furnace heat exchangers to heat up
quickly, after which blower motor BLWM operates at
appropriate gas heating airflow.

3. The blower motor BLWM reverts to continuous blower
airflow after heating cycle is completed.

PSC—In high-gas heat, the furnace control CPU holds
blower motor BLWM at high-gas-heat airflow dur-
ing selected blower off delay period before reverting
to continuous blower airflow.

ICM—In high-gas heat, the furnace control CPU and ICM
motor control hold blower motor BLWM at low-gas-
heat airflow for a 90-sec blower off delay period
(irrespective of selected blower off delay) before
reverting to continuous blower airflow.

4. When thermostat "calls for low-cooling,” blower motor
operates as follows:

PSC—The blower motor BLWM continues to operate at
low-cooling (continuous blower) airflow.

ICM—The blower motor BLWM switches to low-cooling
airflow or selected continuous-blower airflow,
whichever is greater. Note that a "HI" selection for
continuous blower airflow WILL provide more than
normal airflow during 2-speed low-cooling.

5. When thermostat is satisfied, blower motor operates as
follows:
PSC—The blower motor BLWM continues to operate at
continuous blower airflow.
ICM—The blower motor BLWM switches to continuous
blower airflow.
6. When thermostat "calls for high-cooling,” blower motor
BLWM operates at high-cooling airflow. When thermostat
is satisfied, blower motor BLWM operates an additional 2
sec at high-cooling airflow before reverting back to con-
tinuous blower airflow.
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7. When R-G circuit is opened, blower motor BLWM contin-
ues operating for an additional 90 sec, if no other function
requires blower motor BLWM operation.

V. HEAT PUMP MODE

NOTE: A dual-fuel thermostat or accessory interface kit is
required with single-speed heat pumps. See dual-fuel thermostat or
interface kit Installation Instructions for single-speed heat pump
thermostat and interface connections. No interface kit is needed for
2-speed heat pumps. See 2-speed heat pump Installation Instruc-
tions to determine whether a standard or dual-fuel heat pump
thermostat is required and for thermostat connections.

1. Single-Speed Heat Pump Cooling
a. The thermostat and interface kit close R to G-and-Y/Y2

(-and-O with an ICM blower motor) circuit(s) to operate
furnace blower motor BLWM at cooling airflow. The

Y/Y2 input to furnace control is necessary to provide
adequate cooling airflow.

. EAC terminals EAC-1 and EAC-2 are energized with

115 vac when blower motor BLWM is operating.

. When thermostat is satisfied, furnace blower motor

BLWM continues operating at cooling airflow for an
additional 90 sec.

. Two-Speed Heat Pump Cooling
a. PSC—The thermostat R-G circuit operates furnace

blower motor BLWM at low-cooling airflow.

ICM—The thermostat R to G-and-Y1-and-O circuits
operate furnace blower motor BLWM at low-
cooling airflow.

. The thermostat R to G-and-Y/Y2 (-and-Y1-and-O with

an ICM blower motor) circuits operate furnace blower

motor BLWM at high-cooling airflow.

PSC—100% of single-speed cooling airflow.

ICM—105% of single-speed cooling airflow.

NOTE: The furnace controls blower airflow by sensing:

(1.) Only G for low-cooling airflow with a PSC blower
motor.

(2.) G, Y1, and O for low-cooling airflow with an ICM
blower motor.

(3.) Y2 (with or without Y1) for single-speed cooling or
2-speed high-cooling airflow with a PSC blower
motor.

(4.) G, Y1, Y/Y2, and O for 2-speed high-cooling
airflow with an ICM blower motor.

. EAC terminals EAC-1 and EAC-2 are energized with

115 vac when blower motor BLWM is operating at
either cooling airflow.

. When thermostat is satisfied, furnace blower motor

BLWM continues operating at the same cooling airflow
for an additional 90 sec.

. Single-Speed Heat Pump Heating
a. The thermostat (and accessory interface kit) R to G-and-

Y/Y2 circuits operate furnace blower motor BLWM at
heat pump heating airflow (identical to cooling airflow
with a PSC blower motor). Heating airflow is same as
cooling airflow for Airflow Selector HP-EFFY selection
and 90% of cooling airflow for HP-CMFT selection.

. EAC terminals EAC-1 and EAC-2 are energized with

115 vac when blower motor BLWM is operating.

. When thermostat is satisfied, furnace blower motor

BLWM continues operating at the same heat pump
heating airflow for an additional 90 sec.



4. Two-Speed Heat Pump Heating

a. The thermostat closes R to Y1-and-G circuit for low-heat
and operates furnace blower motor BLWM at heat pump
low-heating airflow (identical to low-cooling airflow
with PSC and may not be identical to low-cooling
airflow with ICM, depending on selection at Airflow
Selector). Closing R-Y/Y2 circuit to furnace (with Y1
and G for ICM) provides blower motor BLWM heat
pump high-heating airflow.

NOTE: The furnace controls blower motor BLWM
airflow by sensing:

(1.) Only G for heat pump low-heating airflow with a
PSC blower motor.

(2.) G and Y1 for heat pump low-heating airflow with
an ICM blower motor.

(3.) Y/Y2 for heat pump high-heating airflow with a
PSC blower motor.

(4) G, Y1, and Y/Y2 for heat pump high-heating
airflow (105% of single-speed heating airflow) with
an ICM blower motor.

b. EAC terminals EAC-1 and EAC-2 are energized with

115 vac when blower motor BLWM is operating at

either heating airflow.

c. When thermostat is satisfied, furnace blower motor
BLWM continues operating at the same heating airflow
for an additional 90 sec.

d. Opening only R-Y/Y2 circuit switches blower motor
BLWM to heat pump low-heating airflow.

DEFROST

1. When furnace control R to W/W1-and-Y/Y2 circuits are
closed, furnace control CPU continues blower motor
BLWM operation at heat pump heating airflow until end of
prepurge period, then stops BLWM until end of HSI ignitor
on period (22 sec).

2. When installed with a heat pump, furnace control CPU
automatically holds blower off time to 22 sec during HSI
ignitor on period. After 17 sec of HSI ignitor on period, a
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trial-for-ignition sequence occurs as described above for gas
heating. After flame is proved and without a blower on
delay, blower motor BLWM then operates at high-gas-heat
airflow during defrost. For both single-speed and 2-speed
heat pumps, defrost mode is in high-gas heat only.

3. When furnace control R-W/W1 circuit is opened, furnace
control CPU begins normal inducer post purge period and
blower motor BLWM continues operating for blower off
delay period. If R-G circuit remains closed, blower motor
BLWM reverts to continuous blower operation.

VIl. COMPONENT TEST

The furnace features a component test system to help diagnose a
system problem in the case of a component failure. To initiate
component test procedure, ensure that there are no thermostat
inputs to control and all time delays have expired. Short
TWIN/TEST terminal to ground or @-24V for 1 to 4 sec. (See
Appendix A.)

NOTE: The component test feature will not operate if control is
receiving any thermostat signals or until all time delays have
expired. The ICM blower motor speed ramp-up will slightly delay
blower response times.

The component test sequence is as follows:

1. The furnace control performs a self-check, operates inducer
motor on low speed for 7 sec and on high speed for 7 sec,
then stops.

2. The hot surface ignitor is energized for 15 sec, then
de-energized.

3. The blower motor operates at continuous fan (PSC-
only—low-gas-heat / heat pump low-heating / low-cooling)
airflow for 7 sec.

4. The blower motor operates at high-gas-heat airflow for 7
sec. The gas valve and humidifier terminal HUM are not
energized for safety reasons.

5. The blower motor operates at single-speed cooling/heat
pump heating airflow (or 2-speed heat pump high-
heat/high-cooling) for 7 sec, then stops.

NOTE: The EAC terminals are energized when blower is oper-
ating.



A WARNING

Service should be performed only by qualified persons.

SERVICE

If status code recall is needed, do not remove power or blower door.
LED CODE STATUS

CONTINUOUS OFF  Check for 115V at L1 and L2, and 24V at SEC1 and SEC2.
CONTINUOUS ON  Control has 24V power.
RAPID FLASHING  Line voltage polarity reversed. If twinned, 24V power

to one furnace may be out of phase with power to other furnace.

EACH OF THE FOLLOWING STATUS CODES IS A TWO-DIGIT NUMBER WITH
THE FIRST DIGIT DETERMINED BY THE NUMBER OF SHORT FLASHES AND
THE SECOND DIGIT BY THE NUMBER OF LONG FLASHES.

11

12

13

14

21

22

23

24

31

32

33

34

43

45

NO PREVIOUS CODE - Stored status codes are erased when power (115V or
24V) to control is interrupted or 48 hours after each fault is cleared.
BLOWER ON AFTER POWER UP - Blower runs for 90 seconds, if unit is
powered up during a call for heat (R-W/W1 closed). Note: 2-sec. ON-delay.
LIMIT OR FLAME ROLL-OUT (FRS) SWITCH LOCKOUT - Auto-reset after
three hours. FRS switch requires manual-reset.
Check for: - Refer to #33
IGNITION LOCKOUT - Control will auto-reset after three hours. Refer to #34.
GAS HEATING LOCKOUT - Control will NOT auto-reset.
Check for: - Mis-wired gas valve - Defective control (valve relay)
ABNORMAL FLAME-PROVING SIGNAL - Flame is proved while gas valve is
de-energized. Inducer will run until fault is cleared.
Check for: - Leaky gas valve - Stuck-open gas valve
LOW- OR HIGH-HEAT PRESSURE SWITCH DID NOT OPEN
Check for: - Obstructed pressure tubing

- Defective pressure switch (stuck closed)
SECONDARY VOLTAGE FUSE IS OPEN
Check for: - Short-circuit in secondary voltage (24V) wiring
HIGH-HEAT PRESSURE SWITCH OR RELAY DID NOT CLOSE OR
REOPENED
Check for: -Control relay may be defective - Refer to #32
LOW-HEAT PRESSURE, DRAFT SAFEGUARD , OR AUX-LIMIT
(DOWNFLOW ONLY*) SWITCH DID NOT CLOSE OR REOPENED
Check for: - Proper vent sizing (and condensate pitch with side-wall vent)

- Low inducer voltage (115v) * Blower motor and capacitor

- Defective inducer motor - Defective pressure switch

- Excessive wind - Restricted vent

- Inadequate combustion air supply

- Disconnected or obstructed pressure tubing
LIMIT OR FLAME ROLL-OUT (FRS) SWITCH IS OPEN - FRS switch
requires manual-reset.
Check for: - Inadequate combustion air supply (FRS switch only)

- Dirty filter or restricted duct system - Loose blower wheel

- Defective switch or connections

- Blower motor or capacitor failure
IGNITION-PROVING FAULT - Control will retry three times before lockout #14.
Check for: - Oxide buildup on flame-proving sensor (clean with fine sandpaper).

- Proper flame-proving microamps (0.5 minimum)

- Proper control ground continuity

- Flame-proving sensor must be ungrounded

- Smooth flame carryover and ignition - Manual valve(s) OFF
LOW-HEAT PRESSURE, DRAFT SAFEGUARD, OR AUXILIARY LIMIT
SWITCH OPEN WHILE HIGH-HEAT PRESSURE SWITCH IS CLOSED
Check for: - Disconnected or obstructed pressure tubing

- Defective pressure switch (stuck open)

- Refer to #32 and #33
REPLACE CONTROL

320893-101 REV. A //

Fig. 1—Service Information Label
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START HERE—IF A PROBLEM EXISTS, THE SERVICE TECHNICIAN SHOULD ALWAYS BEGIN TROUBLESHOOTING HERE.

SPECIAL NOTE: ALL VOLTMETERS ARE NOT THE SAME; YOUR VOLTAGE READINGS WILL VARY. THIS APPLIES TO THE
ENTIRE CONTENT OF THIS TROUBLESHOOTING MANUAL. THEY ARE NOT ABSOLUTE VALUES. CORRECT 115-VA
VOLTAGE, CURRENT, AND POWER MEASUREMENTS CANNOT BE MADE ON ICM FURNACES UNLESS USING A TRUE RM
METER.

STEP ACTION YES NO GO TO
Remove control door first. DO NOT REMOVE BLOWER DOOR! Removing
1 blower door interrupts power (115-vac or 24-vac) and erases previous status 5 19 .
' codes stored in memory.
Is RED LED status light on?
2. Is RED LED status light blinking rapidly without a pause? 3 4 —
3. Go to page number indicated in Index for RAPID FLASHING LED. — — INDEX
4 Is RED LED status light blinking ON/OFF slowly with a combination of short and 5 7 .
' long flashes?
Determine status code. The status code is a 2 digit number with the first digit
5. determined by the number of short flashes and the second digit by the number — — 6
of long flashes.
6. Go to page number indicated in Index for section covering the status code. — — INDEX

To retrieve previous codes, no thermostat inputs to control must be present and
all time delays must have expired. Disconnect 1 of the RED main limit wires 1
to 4 sec until RED LED status light goes out, then reconnect it and read status
code. To recover additional codes repeat this procedure. The 2-stage furnace
control is capable of retaining 5 previous status codes.

NOTE: DO NOT leave RED wire disconnected for longer than 4 sec as control
will assume an over-temperature condition exists and will respond with indoor
blower operation.

Was there a previous status code other than code 11?
8. NOTE: Status codes are erased after 48 hr or whenever power (115-vac or 24- 9 10 —
vac) is interrupted.

Go to page number indicated in Index for section covering the first previous sta-

S tus code. T T INDEX
10. Does problem appear to be low cooling airflow? 11 12 —
1 Go to page number indicated in Index for section covering IMPROPER COOL- . . INDEX
' ING AIRFLOW.
12 Set thermostat to call for heat and set thermostat fan control to AUTO position if . . 13
' equipped.
13. Does furnace respond to the call for heat? 14 28 —
14 Observe operation of furnace for 20 minutes or until RED LED status light starts . . 15
' blinking.

Does RED LED status light blink ON/OFF slowly with a combination of short

15. and long flashes? 5 16 -
Is temperature rise below range specified on rating plate when unit is operating
in high heat?
16. NOTE: If temperature rise is above range specified on rating plate, refer to 17 18 —
Start-Up and Adjustment section in Installation, Start-Up, and Operating Instruc-
tions.
17 Go to page number indicated in Index for section covering HIGH HEAT TEM- . _ INDEX
) PERATURE RISE TOO LOW (COLD BLOW).
18 Go to page number indicated in Index for CLEANUP AND START-UP IN- . . INDEX
’ STRUCTIONS.
19. Make sure power is being supplied to furnace. — — 20
20 Check fuses, breakers, or manual disconnects to be sure they are correctly set. . . 21
' If not, reset them and go back to Step 1.
21 Remove blower door and depress door switch. Use a piece of tape to hold - . 29
switch closed.
22. Do you have 115 vac across L1 and L2? 24 23 —
23 Turn power off. Check continuity of power leads and door switch. If necessary o . 18
' repair power leads and/or replace door switch.
24. Do you have 24 vac across SEC-1 and SEC-27? 25 26 —
25. Replace 2-stage furnace control. — — 18
26. Do you have 115 vac across PR1 and PR2? 27 25 —
27 Replace transformer. If transformer fails again, replace transformer and 2-stage . . 18
furnace control.
28. Do you have 24 vac across W/W1 and Com-24V on 2-stage furnace control? 25 29 —
29 You have a defective thermostat or a break in wiring between thermostat and o . 18

furnace. Fix problem.

—8—
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RAPID FLASHING LED—INDICATES LINE VOLTAGE POLARITY IS REVERSED, OR THE TRANSFORMERS ARE OUT OF

PHASE IN TWINNED UNITS.

ondary lead connections SEC-1 and SEC-2 in master furnace.

STEP ACTION YES NO GO TO
1. Is this furnace twinned with another furnace? 7 2 —
2 Remove blower door and depress door switch. Use a piece of tape to hold . o 3

) switch closed.
3. Do you have 115 vac across L2 and chassis ground? 4 6 —
4. Line voltage polarity is reversed. Fix problem. — — 5
5 Go to page number indicated in Index for CLEANUP AND START-UP IN- o . INDEX
) STRUCTIONS.
6. Replace 2-stage furnace control. — — 5
7 Remove blower doors and depress door switch in each unit. Use tape to hold o . 8
switches closed.
8. Is RED LED status light blinking rapidly in only 1 of the twinned units? 9 16 —
9. Are fuses, breakers, or manual disconnects to problem unit correctly set? 11 10 —
10. Fix problem. — — 5
11. Are Master and Slave Auxiliary Limit switches properly set? 12 10 —
12. Do you have 115 vac across L1 and L2 in problem unit? 13 15 —
13. Do you have 24 vac across SEC-1 and SEC-2 in problem unit? 6 14 —
14. Replace transformer. — — 5
Turn power off to both units. Check continuity of power leads and door switch in
15. problem unit. If necessary repair power leads and/or replace door switch in — — 5
problem unit.
Check furnace circuit breaker location in service panel.
On single-phase (residential) systems, each furnace circuit breaker should be
located directly across from each other in service panel, or each furnace circuit
breaker should be located on the same side of service panel, but must skip 1
16. space to be connected to the same leg of the 1-phase power supply. — — 17
On 3-phase (commercial) systems, each furnace circuit breaker should be lo-
cated directly across from each other in service panel, or each furnace circuit
breaker should be located on the same side of service panel, but must skip 2
spaces to be connected to the same leg of the 3-phase power supply.
17, Check 115-vac power lead connections at 2-stage furnace control of each fur- . . 18
nace. The BLACK lead goes to L1 and the WHITE lead goes to L2.
18, Check 115-vac transformer lead connections at 2-stage furnace control of each . o 19
furnace. The BLACK lead goes to PR1 and the WHITE lead goes to PR2.
10. If circuit breaker location and 115-vac wiring is correct, reverse transformer sec- . _ 5

IMPROPER COOLING AIRFLOW—GENERALLY, THIS INDICATES THE Y/Y2 THERMOSTAT LEAD IS NOT CONNECTED TO

Y/Y2 AT FURNACE, OR BLOWER MOTOR HAS FAILED.

STEP ACTION YES NO GO TO

1 Re_move blower door and depress door switch. Use a piece of tape to hold _ _ >
switch closed.

5 _Set thermostat to call for coolir_lg. If thermostat does not have G connection, . . 3
jumper across thermostat terminals R and G.

3. Make sure thermostat fan control is in AUTO position if equipped. — — 4

4. Do you have 24 vac across Y/Y2 and Com-24V on 2-stage furnace control? 8 5

5 You have a defective thermostat, or a break in wiring between thermostat and . . 6

: furnace, or the Y/Y2 thermostat terminal is not wired to thermostat.

6. Fix problem. — — 7

7 Go to page number indicated in Index for CLEANUP AND START-UP IN- o o INDEX
STRUCTIONS.

8. Does blower motor turn on? Wait several sec to verify. 31 9 —

9. Remove tape from door switch and turn power off at main disconnect. — — 10

10. Does blower wheel rub against blower housing? 6 11 —

11. Does blower wheel turn freely? 12 13 —

12. Is blower wheel firmly mounted on motor shaft? 14 6 —
Replace blower motor. On variable-speed ICM blower motors, inspect electron-

13. ics portion of failed motor for water damage. If present, find source of water and — — 7
fix. Check A-coil and/or humidifier.

14, Turn power back on. Depress door switch. Use a piece of tape to hold switch . . 15
closed.

15 _Set thermostat to call for cooling. If thermostat does not have G connection, o o 16
jumper across thermostat terminals R and G.

16. Make sure thermostat fan control is in AUTO position if equipped. — — 17

17. Does furnace have a variable-speed ICM blower motor? 18 24 —

—9—




STEP ACTION YES NO GO TO

18. Do you have 115 vac across BLACK and WHITE power leads at blower motor. 20 19 —
You have an open wire or bad terminal on either the BLACK or WHITE wire

19. between 2-stage furnace control and blower motor, or the power choke (if — — 7
equipped) failed. Fix problem.

STEP TERMINAL CONNECTIONS* VOLTAGE ACTION

PL4-1 PL4-3
YELLOW (+) to BLACK () -5 vdc to -10 vdc
PL4-2 PL4-3 ) ) If voltages are correct, go to Step 21. If not, replace 2-stage
20. BLUE (+) to BLACK (-) 5 vdc to -13 vdc furnace control.
PL4-5 PL4-3
RED (+) ©  BLACK () 24 vac
PL7-2 PL7-10
YELLOW (+) to BLACK () -5 vdc to -10 vdc
PL7-12 PL7-10 ) ) If voltages are correct, go to Step 22. If not, repair or replace
2L BLUE (+) 0 gLack () | Bvdcto-13vde | ephiower hamness.
PL7-13 PL7-10
RED (+) ©  BLACK () 24 vac
PL7-1 PL7-8
YELLOW (+) to BLACK () -5 vdc to -10 vdc
PL7-11 PL7-8 If voltages are correct, go to Step 23. If not, replace EZ-
22. GREEN () ©  BLACK() | 2Vvdetol0vde | ge) e airflow control.
PL7-14 PL7-9
RED (+) © BLACK () 24 vac
PL9-14 PL9-3
YELLOW (+) to BLACK () -5 vdc to -10 vdc
PL9-15 PL9-3 If voltages are correct, replace ICM blower motor. If not, repair
23. GREEN (+) ©  BLACK () | 2vdctolOvde | o ehiace ICM blower hamess.
PL9-12 to PLO-1 24 vac
RED (+) BLACK (-)

STEP ACTION YES NO GO TO
24. Do you have 115 vac across HI-COOL and high voltage COMMON? 26 25 —
25. Replace 2-stage furnace control. — — 7
26. Remove tape from door switch and turn power off at main disconnect. — — 27
27 Note location of all blower leads, then disconnect blower motor leads from . . 28

' 2-stage furnace control and capacitor.
Do you have continuity between the following motor leads:
* RED to WHITE
* YELLOW to WHITE
28. * BROWN to BROWN 29 30 —
* BLUE to WHITE
* BLACK to WHITE
* BROWN to WHITE
29 Replace capacitor. If problem still exists after replacing capacitor, replace . . 7
) blower motor.
30 Replace blower motor. If problem still exists after replacing blower motor, re- o . 7
' place capacitor.
31. Does furnace have a variable-speed ICM blower motor? 34 32 —
32. Do you have 115 vac across HI-COOL and high voltage COMMON? 33 25 —
« Check blower motor speed selection. Refer to Appendix E to evaluate external
33 static. . . 7
' « Check filter(s) and ductwork for restrictions.
« Check outdoor unit for correct suction pressure and verify charge.
STEP TERMINAL CONNECTIONS* VOLTAGE ACTION
PL4-1 PL4-3 ) ) If voltages are correct, go to Step 35. If not, replace 2-stage
34. YELLOW (+) to BLACK (-) 5 vdc to -10 vdc furnace control.
PL7-2 PL7-10 ) ) If voltages are correct, go to Step 36. If not, repair or replace
35. YELLOW (+)  ©  BLACK () | 2vdeto-10vde | epihiower hamess.
PL7-1 PL7-8 ) ) If voltages are correct, go to Step 37. If not, replace EZ-
36. YELLOW (+) ©  BLACK () | 2vdeto-10vdc | or eCT irflow control.
PL9-14 PL9-3 ) ) If voltages are correct, go to Step 38. If not, repair or replace
sr. YELLOW (+) ©  BLACK () | “>vdeto-10vde | o\ hiower hamess.
STEP ACTION YES NO GO TO
38 Is YELLOW COOL SIZE jumper on EZ-SELECT airflow control set to match 20 39 .
' needed tons for cooling or heat pump system? (See Table 1.)

39 Set YELLOW COOL SIZE jumper on EZ-SELECT airflow control to match o . 7
' needed tons for cooling or heat pump system? (See Table 1.)

40 Note position of GREEN CONTINUOUS-FAN CFM jumper on EZ-SELECT air- . . a1

flow control, then disconnect it.
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STEP ACTION YES NO GO TO
41. Disconnect Y/Y2 thermostat lead from 2-stage furnace control. — — 42
12, Does blower motor change speed after Y/Y2 thermostat lead was disconnected 45 43 .

from 2-stage furnace control?
43, Reconnect GR_EEN CONTIN_UOUS—FAN CFM jumper on EZ-SELECT airflow . . a4
control to position noted earlier.
44, Replace ICM blower motor. — — 7
45 Reconnect GR_EEN CONTIN_UOUS—FAN CFM jumper on EZ-SELECT airflow . . 46
control to position noted earlier.
46 « Check filter(s) and_ ductwork for res_trictions. _ . . 7
» Check outdoor unit for correct suction pressure and verify charge.
* (+) and (-) designate Volt Ohm Meter Leads
TABLE 1—COOLING AND HEAT PUMP SIZE SELECTIONS
TONS (12,000 BTUH) 1-12 | 2 | 212 | 3 | 312 4 5
Upflow/Horizontal COOL SIZES (YELLOW WIRE)
Unit Size
036060 LO M-LO M-HI HI — — —
048080 — — LO M-LO M-HI HI —
060100 — — — LO M-LO M-HI HI
060120 — — — LO M-LO M-HI HI

NOTE: Confirm CFM/ton selection on EZ-SELECT airflow control.

HIGH-HEAT TEMPERATURE RISE TOO LOW—GENERALLY, THIS INDICATES THE HI SOLENOID IN GAS VALVE GV HAS

FAILED OR FURNACE IS EXTREMELY UNDERFIRED.

STEP ACTION YES NO GO TO
Remove blower door. Make sure thermostat is NOT calling for heat. Note cur-
rent settings for setup switches SW-1 and SW-2, then set SW-1 and SW-2 to
1 OFF position. . _ 5
: On variable-speed units, check VIOLET wire pin connection on EZ-SELECT
airflow control for conformance with PIN marked on lower right of furnace rating
plate. Set RED gas heat temperature rise jumper on MID.
2. Depress door switch. Use a piece of tape to hold switch closed. — — 3
3. Set thermostat to call for heat or jumper R and W/W1 thermostat terminals. — — 4
When furnace is running in low heat, clock low-heat gas rate. You have 16 min-
4. utes on this first call for heat before unit switches to high heat. On propane in- — — 5
stallations, check manifold pressure.
5 When furnace is running in high heat, clock high-heat gas rate. On propane in- . . 6
’ stallations, check manifold pressure.
6. Is high-heat rate approximately the same as low-heat rate? 7 11 —
Do you have 24 vac across gas valve terminals HI and Com-24V on 2-stage fur-
7. ’ : 10 8 —
nace control during high heat?
8 You have an open wire or bad terminal on BROWN wire from high-heat pres- . . 9
' sure switch HPS to gas valve GV. Repair it or replace harness.
9 Go to page number indicated in Index for CLEANUP AND START-UP IN- . . INDEX
’ STRUCTIONS.
10. Replace gas valve. — — 9
11. Is high-heat rate within 2% of that specified on rating plate? 13 12 —
12 Ensure gas inlet pressure and burner orifice are correct, then adjust gas valve . . 9
' to proper rate. If it cannot be adjusted to proper rate, replace gas valve.
13. Is outdoor condensing unit operating during heating cycle? 16 14 —
Check temperature rise and external static pressure with blower door in place.
Temperature rise should be mid-range or higher than midpoint of range stated
14. on furnace rating plate. External static pressure must not exceed 0.5 in. wc for — — 15
PSC and 0.7 in. wc for ICM motors. If return temperature is below 60°F, con-
densation may form on heat exchangers. If left uncorrected, failure will result.
15. Check return air ducts in unheated spaces for leaks. — — 9
16. Fix problem. — — 9




Status Code 11

NO PREVIOUS CODE—STORED STATUS CODES ARE ERASED AFTER 48 HR OR WHENEVER POWER SOURCE (115-VAC
OR 24-VAC) IS INTERRUPTED. RUN SYSTEM THROUGH A HEATING OR COOLING CYCLE TO CHECK SYSTEM.

Status Code 12

BLOWER ON AFTER POWER UP—BLOWER WILL RUN FOR 90 SEC WHEN FURNACE POWER IS INTERRUPTED AND LATER
RESTORED DURING A CALL FOR HEAT (R-W/W1 CLOSED). IF THIS STATUS CODE REPEATS EVERY COUPLE OF MINUTES,
IT IS PROBABLY CAUSED BY A DIRECT SHORT IN PRESSURE SWITCH CIRCUITS, GAS VALVE GV, WIRING TO GAS VALVE
GV, OR HUMIDIFIER COIL.

STEP ACTION YES NO GO TO
1 Remove blower door and disconnect W/W1 thermostat lead from 2-stage fur- . . 2
nace control.
2. Depress door switch. Use piece of tape to hold switch closed. — — 3
3. Set thermostat to call for heat and set thermostat fan control to AUTO position if . . 4

equipped. Reconnect W/W1 thermostat lead to 2-stage furnace control.

Does furnace keep repeating the following cycle?
4. Induced draft motor IDM runs, induced draft motor IDM stops, blower motor 5 20 —
BLWM runs for 90 sec while RED LED status light flashes status code 12.

Do you have less than 17 vac across R and Com-24V on 2-stage furnace con-

5 trol? 6 14 T

6. Do you have less than 90 vac across PR1 and PR2 on 2-stage furnace control? 7 10 —

7 Make sure wire gage between main fuse box and furnace complies with wire . . 8
' size specification in Installation, Start-Up, and Operating Instructions.

8. Fix problem. — — 9

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

10. Disconnect R thermostat lead. — — 11

Do you have less than 19 vac across R and Com-24V on 2-stage furnace con-

11. trol? 12 13 —

12. Replace transformer. — — 9

13 The thermostat and/or thermostat wires are loading down transformer. Replace . . 9
' thermostat or repair thermostat wires.

14. Does hot surface ignitor HSI come on during cycle? 15 19 —

15. Disconnect humidifier lead from HUM terminal on 2-stage furnace control. — — 16

16 Does furnace still alternately cycle induced draft motor IDM and blower motor 18 17 .

BLWM as described in Step 4.

There is a direct short in wiring to humidifier solenoid coil, diode bridge (if
17. e h . — — 8
used), or humidifier solenoid coil.

There is a short in gas valve GV or wiring to gas valve GV. Refer to Appendix

18. G to check gas valve GV. o o 8

19. There is a direct short in YELLOW wire from low-heat pressure switch LPS. — — 8

20. While unit is operating in low heat, jumper R and W2 thermostat terminals. — — 21
Does furnace abruptly shut down with no inducer post-purge and then run

21. blower motor BLWM for 90 sec while RED LED status light flashes status code 22 26 —
12.

22. Disconnect BROWN wire to gas valve GV. — — 23

23. Does furnace still abruptly shut down as described in Step 21? 25 24 —

24, Replace gas valve. — — 9

o5, There is a direct short to ground in GRAY or BROWN wires connected to high- _ . 8

heat pressure switch HPS.

Power to furnace was probably interrupted, or line voltage was too low during a
26. call for heat. This is normal operation. Go to page number indicated in Index for — — INDEX
CLEANUP AND START-UP INSTRUCTIONS.




Status Code 13

LIMIT (LS) OR FLAME ROLLOUT (FRS) SWITCH LOCKOUT—THIS STATUS CODE INDICATES THAT LIMIT SWITCH OPENED
5 TIMES FOR AT LEAST 3 MINUTES EACH TIME DURING 1 THERMOSTAT CYCLE. THE 2-STAGE FURNACE CONTROL WILL
AUTO-RESET IN 3 HR. FLAME ROLLOUT SWITCH FRS REQUIRES MANUAL-RESET.

STEP ACTION YES NO GO TO
1 Remove blower door. Make sure thermostat is NOT calling for heat. This action . . 2
) resets control.
2. Depress door switch. Use piece of tape to hold switch closed. — — 3
3. Set thermostat to call for heat or jumper R and W/W1 thermostat terminals. — — 4
4. Does blower motor turn on within 1 minute of ignition? 28 5 —
5. _Remove tape from door switch, turn power off at main disconnect, and remove . . 6
jumper across R and W/W1.
6. Does blower wheel rub against blower housing? 7 9 —
7. Fix problem. — — 8
8. Go to page number indicated in Index for CLEANUP AND START-UP IN- . o INDEX
STRUCTIONS.
9. Does blower wheel turn freely? 10 11 —
10. Is blower wheel firmly mounted on motor shaft? 12 7 —
Replace blower motor. On variable-speed ICM blower motors, inspect electron-
11. ics portion of failed motor for water damage. If present, find source of water and — — 8
fix. Check A-coil and/or humidifier.
12 Turn power back on. Depress door switch. Use a piece of tape to hold switch . . 13
closed, then jumper R and W/W1 thermostat terminals.
13. Does furnace have a variable-speed ICM blower motor? 14 21 —
14. Do you have 115 vac across BLACK and WHITE power leads at blower motor. 16 15 —
You have an open wire or bad terminal on either the BLACK or WHITE wire
15. between 2-stage furnace control and blower motor, or the power choke (if — — 8
equipped) failed. Fix problem.
16. Wait 1 minute after burners ignite before proceeding to step 17. — — 17
STEP TERMINAL CONNECTIONS* VOLTAGE ACTION
WH'-:.lI.Jé/I +) to Co“z_)z v 24 vac
17, beé—é) to BLITAL(?}_(3(-) -5 vdc to -13 vdc ]IL ;/r?;télgiz natl;(ce)lf:orrect, go to Step 18. If not, replace 2-stage
PL4-5 to PL4-3 24 vac
RED (+) BLACK (-)
PL7-12 PL7-10
18, BLUE (+) o BLACK (-) -5 vdc to -13 vde If voltages are correct, go to Step 19. If not, repair or replace
PL7-13 io PL7-10 24 vac ICM blower harness.
RED (+) BLACK (-)
PL7-11 PL7-8
19. GREEN (+) 0 BLACK () 5 vdc to 10 vde If voltages are correct, go to Step 20. If not, replace EZ-
PL7-14 PL7-9 SELECT airflow control.
RED (+) to BLACK (-) 24 vac
PL9-2 to PL9-3 24 vac
WHITE (+) BLACK (-)
2. | Green() 0 Blacke) | SV 10V | o oM blower hamess. o oL Pl
PL9-12 PL9-1
RED ) o glack 0 24 vac
STEP ACTION YES NO GO TO
21. Do you have 115 vac across LO-GAS-HEAT and high voltage COMMON? 23 22 —
22. Replace 2-stage furnace control. — — 8
23. Remove tape from door switch and turn power off at main disconnect. — — 24
24, Note location of all blower leads, then disconnect blower motor leads from . . 25
2-stage furnace control and capacitor.
Do you have continuity between the following motor leads:
* RED to WHITE
* YELLOW to WHITE
25. * BROWN to BROWN 26 27 —
* BLUE to WHITE
* BLACK to WHITE
* BROWN to WHITE




STEP ACTION YES NO GO TO
26 Replace capacitor. If problem still exists after replacing capacitor, replace . . 8
) blower motor.
27 Replace blower motor. If problem still exists after replacing blower motor, re- . . 8
’ place capacitor.
28. Does furnace have a variable-speed ICM blower motor? 30 29 —
Lockout was caused by excessive return-air restriction. Check filter and return-
29. air grilles for blockage. Add more return-air openings if necessary. Use Appen- — — 8
dix E to evaluate external static pressure.
STEP TERMINAL CONNECTIONS* VOLTAGE ACTION
HUM Com-24V If voltages are correct, go to Step 31. If not, replace 2-stage
30. WHITE (+) to ) 24 vac furnace control.
31 PL9-2 to PL9-3 24 vac If voltages are correct, go to Step 32. If not, repair or replace
' WHITE (+) BLACK (-) ICM blower harness.
STEP ACTION YES NO GO TO
Make sure blower off delay is set to 135 sec or more, then disconnect W/W1
32. — — 33
thermostat lead from 2-stage furnace control.
Does blower motor change speed 90 sec after W/W1 thermostat lead was dis-
33. 29 34 —
connected from 2-stage furnace control.
34. Replace ICM blower motor. — — 8

* (+) and (-) designate Volt Ohm Meter Leads

Status Code 14

IGNITION LOCKOUT—THIS STATUS CODE INDICATES FURNACE FAILED TO IGNITE GAS AND/OR PROVE FLAME IN 4
ATTEMPTS. THE 2-STAGE FURNACE CONTROL WILL AUTO-RESET IN 3 HR. REFER TO STATUS CODE 34.

Status Code 21

GAS HEATING LOCKOUT—THIS STATUS CODE INDICATES MAIN GAS VALVE RELAY MGVR ON 2-STAGE FURNACE
CONTROL IS STUCK CLOSED, OR THERE IS A MISWIRE/SHORT TO GAS VALVE WIRING. THE 2-STAGE FURNACE
CONTROL WILL NOT AUTO-RESET.

STEP ACTION YES NO GO TO

1. Turn power off and set thermostat to OFF position. Then turn power back on. — — 2

2. Does status code 21 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 IN- . . INDEX
STRUCTIONS.

6. Does a different status code flash? 7 8 —

7. Go to page number indicated in Index for section covering the status code. — — INDEX

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

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

10. Does status code 21 start flashing when low-heat pressure switch LPS makes? 11 12 —

11. Replace 2-stage furnace control. — — 5

12. Does a different status code flash? 7 13 —

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

14. Jumper R, W/W1, and W2 thermostat terminals on 2-stage furnace control. — — 15

15. Does status code 21 start flashing when high-heat pressure switch HPS 16 17 .
makes?

16. Replace gas valve. — — 5

17. Cycle furnace several times to check for intermittent operation. — — 18

—14—



nace control. If problem still persists on an intermittent basis after replacing
2-stage furnace control, contact your distributor.

STEP ACTION YES NO GO TO
18. Does status code 21 ever flash? 11 19 —
Go to page number indicated in Index for CLEANUP AND START-UP IN-
19 STRUCTIONS. If problem persists on an intermittent basis, replace 2-stage fur- . . INDEX

Status Code 22

ABNORMAL FLAME-PROVING SIGNAL—THIS STATUS CODE INDICATES FLAME SIGNAL WAS SENSED WHILE GAS VALVE
GV WAS DE-ENERGIZED. THE INDUCER WILL RUN UNTIL FAULT IS CLEARED.

STEP ACTION YES NO GO TO
1. Turn off gas to furnace by shutting off external manual shutoff valve. — — 2
2. Does status code 22 stop flashing? 3 4 —
3. Replace gas valve. — — 5
4. Replace 2-stage furnace control. — — 5
5. Go to page number indicated in Index for CLEANUP AND START-UP IN- . - INDEX
STRUCTIONS.

Status Code 23

LOW-HEAT PRESSURE SWITCH DID NOT OPEN—THIS STATUS CODE INDICATES LOW-HEAT PRESSURE SWITCH LPS IS
MADE WHEN A CALL FOR HEAT IS INITIATED. THE 2-STAGE FURNACE CONTROL WILL FLASH STATUS CODE 23 UNTIL
SWITCH OPENS, THEN CYCLE BEGINS.

STEP ACTION YES NO GO TO

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

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

3. Jumper R and W/W1 thermostat terminals. — — 4

4. Does status code 23 flash? 8 5 —

5. Does a different status code flash? 6 7 —

6. Go to page number indicated in Index for section covering the status code. — — INDEX

7 Go to page number indicated in Index for CLEANUP AND START-UP IN- . . INDEX
STRUCTIONS.

8. Do you have 24 vac across YELLOW wire on low-heat pressure switch LPS 13 9 .
and Cowm-24V on 2-stage furnace control?

9. Do you have 24 vac across connector terminal PL1-5 and Com-24V on 2-stage 10 12 .
furnace control?

10. The main harness is miswired. — — 11

11. Rewire low-heat pressure switch LPS per wiring diagram. — — 7

12. Replace 2-stage furnace control. — — 7

13. Is low-heat pressure switch LPS wired correctly? 14 11 —

14. Replace pressure switch assembly. — — 7




Status Code 24

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

STEP ACTION YES NO GO TO
1. Turn power off and remove blower door. — — 2
2 Is secondary voltage fuse blown? Check continuity to make sure. 5 3 —
3. Replace 2-stage furnace control. — — 4
4 Replace secondary voltage fuse if necessary, then go to page number indicated . . INDEX

in Index for CLEANUP AND START-UP INSTRUCTIONS.

Disconnect all thermostat leads from 2-stage furnace control (including all wires
connected to HUM terminal) and replace secondary voltage fuse. On variable-

5. speed units, disconnect WHITE wires from HUM terminal on 2-stage furnace — — 6
control, and disconnect Y1 and O thermostat leads in blower compartment (if
used).

6. Replace_ fuse. Turn power on and depress door switch. Use a piece of tape to . _ 7
hold switch closed.

7. Does status code 24 flash? 8 12 —

8. Turn power off and disconnect PL1 from 2-stage furnace control. — — 9

0. Do you ha_ve continuity between either RED wire connected to limit switch LS 10 76 .
and chassis ground?

10 You have a sho_rt circuit in limit switch circuit. This includes limit switch and o o 1
flame rollout switch.

11. Fix problem. — — 4

12. Disct_)nnect pressure tube from collector box. Jumper R and W/W1 thermostat o o 13
terminals.

13. Does status code 24 begin flashing when W/W1 is energized? 14 21 —

14. Turn power off and disconnect PL1 from 2-stage furnace control. — — 15

15. Do you have continuity between ORANGE wire connected to low-heat pressure 16 17 .

switch LPS and chassis ground?

16 You have a short circuit in low-heat pressure switch circuit. This includes draft . . 1
) safeguard switch DSS and auxiliary limit switches ALS1, 2 (if used).

Do you have continuity between GRAY wire connected to high-heat pressure

1. switch HPS and chassis ground? 18 3 -

18. Disconnect PL2 from 2-stage furnace control. — — 19

19. Do you have continuity between PL2-2 and PL1-10 on 2-stage furnace control. 3 20 —

20. You have a short circuit_ in either GRAY wire connected to high-heat pressure . . 1
switch HPS or GRAY wire connected between PL1-9 and PL2-2

21. Reconnect pressure tube from pressure switch assembly back to collector box. — — 22

29 gDiggg?status code 24 begin flashing when low-heat pressure switch LPS is ener- 23 26 .

23. Turn power off and disconnect PL1 from 2-stage furnace control. — — 24

oa Do you have continuity between YELLOW wire connected to low-heat pressure 25 3 .
switch LPS and chassis ground?

o5, The YELLOW w_ire_ from low-heat pressure switch LPS is shorting to ground. . . 1
Replace or repair it.

26. Does status code 24 begin flashing when gas valve GV is energized? 27 34 —

27 Disconnect jumper wire across R and W/W1 thermostat terminals and replace . . 28
secondary voltage fuse.

08, rIZ]){ilSI;:onnect BLUE wire to gas valve GV. Jumper R and W/W1 thermostat termi- . . 29

29 _Does status code 34 flash? If not, status code 24 should occur when BLUE wire 33 30 .
is energized.

30. Turn power off and disconnect PL1 from 2-stage furnace control. — — 31

31. Do you have continuity between BLUE wire and chassis ground? 32 3 —

32. The BLUE wire to gas valve GV is shorting to ground. Replace or repair it. — — 11

33. Replace gas valve GV. — — 4

34 Disconnect jumper wire across R and W/W1 thermostat terminals and wait until . . 35
inducer stops.

35. Jumper R, W/W1, and W2 thermostat terminals. — — 36

36. Does status code 24 begin flashing when high-heat pressure switch HPS is en- 37 79 .
ergized?

37, Disconnect jumper wire across R, W/W1, and W2 thermostat terminals and re- . . 3

place secondary voltage fuse.

38 Disconnect BROWN wire to gas valve GV. Jumper R, W/W1, and W2 thermo- . . 39
' stat terminals.




STEP ACTION YES NO GO TO

29, Dot_es status code 24 begin flashing when high-heat pressure switch HPS is en- 20 33 .
ergized?

40. Turn power off and disconnect PL1 from 2-stage furnace control. — — 41

41. Do you have continuity between BROWN wire and chassis ground? 42 3 —

4 The BROWN wire to high-heat_pressure switch HPS and gas valve GV is short- . . 1
ing to ground. Replace or repair it.

43, Dis_connect jumper wire across R, W/W1, and W2 thermostat terminals and wait . . a4
until blower stops.

44, Jumper R, G, and Y/Y2 thermostat terminals. — — 45

45. Does status code 24 begin flashing when G and Y/Y2 are energized? 72 46 —

46. Does furnace have a variable-speed ICM blower motor. 55 47 —
Reconnect all thermostat leads (except humidifier lead to HUM terminal) to

47. 2-stage furnace control and operate furnace in heating and cooling mode from — — 48
thermostat.

48. Does status code 24 occur during heating cycle? 49 50 —
You have a defective thermostat or a short circuit in R, W/W1, or W2 wiring be-

49. tween thermostat, furnace, and outdoor unit. If furnace is twinned, also check — — 11
twinning kit relay TKR.

50. Does status code 24 occur during cooling cycle? 51 52 —
You have a defective thermostat; short circuit in G, Y1, Y/Y2, or O wiring be-

51. tween thermostat and outdoor unit; or a short circuit in outdoor unit contactor or — — 11
reversing valve (heat pump only).

52. Does problem usually occur in cooling mode? 53 54 —

53, Check outdoor unit contactor. Failure to pull in can cause excessive current . _ 11
draw on low-voltage circuit. This can be an intermittent problem.
Reconnect humidifier and check for excessive current draw. If current draw is

54. excessive check wiring to humidifier solenoid, diode bridge (if used), and hu- — — 11
midifier solenoid.

55. Disconnect jumper wire across R, G, and Y/Y2 thermostat terminals. — — 56

56. Jumper Ioose_ end of WHITE wire that is normally connected to H_UM quick- . . 57
connect terminal on 2-stage furnace control to R thermostat terminal.

57. Does status code 24 flash? 58 65 —

58, Disconnect PL9 from variable-speed ICM blower motor and replace secondary . . 59
voltage fuse.

59. Does status code 24 flash? 61 60 —

60. Replace ICM blower motor. — — 4

61. Ejissgonnect PL7 from EZ-SELECT airflow control and replace secondary voltage . . 62

62. Does status code 24 flash? 64 63 —

63. Replace EZ-SELECT airflow control. — — 4

64. There is a direct short to ground in ICM blower harness. Repair or replace ICM . _ 4
blower harness then reconnect PL7.
Disconnect jumper from WHITE wire that is normally connected to HUM quick-

65. connect terminal on 2-stage furnace control. Then reconnect WHITE wire back — — 66
to HUM quick-connect terminal on 2-stage furnace control.

66. Jumper Y1 from EZ-SELECT airflow control to R thermostat terminal. — — 67

67. Does status code 24 flash? 58 68 —

68. Disconnect jumper across Y1 and R. — — 69

69. Jumper O from EZ-SELECT airflow control to R thermostat terminal. — — 70

70. Does status code 24 flash? 58 71 —

71. Reconnect thermostat leads to Y1 and O from EZ-SELECT airflow control. — — 47

72. Does furnace have a variable-speed ICM blower motor? 73 3 —

73, ]I?isconnect PL4 from 2-stage furnace control and replace secondary voltage . . 74
use.

74. Does status code 24 flash? 3 75 —

75. Reconnect PL4 to 2-stage furnace control. — — 58

76. Does furnace have a variable-speed ICM blower motor? 77 3 —

77 Reconnect PL1 to 2-stage furnace control, disconnect PL4 from 2-stage furnace . . 78
control, replace secondary voltage fuse, and turn power back on.

78. Does status code 24 flash? 3 75 —

79. Continue to observe furnace operation for 10 minutes. — — 80

80. Does status code 24 flash after blower comes on? 81 82 —

81. The insulation is loose and has shorted against limit switch. — — 11

82, Check for loose or torn insulation, because it can cause intermittent occur- . _ 43

rences of status code 24.




Status Code 31

HIGH-HEAT PRESSURE SWITCH OR RELAY DID NOT CLOSE OR REOPENED—THIS STATUS CODE CAN OCCUR UNDER
THE SCENARIOS SHOWN BELOW. KEEP IN MIND THAT WHENEVER 2-STAGE FURNACE CONTROL SHUTS UNIT DOWN,
GAS REMAINS OFF OR SHUTS OFF IMMEDIATELY, INDUCER CONTINUES RUNNING FOR 5 SEC, AND IF BLOWER IS
RUNNING, IT REMAINS RUNNING AT LOW-HEAT SPEED OR REDUCES TO LOW-HEAT SPEED FOR SELECTED OFF DELAY.

* HIGH HEAT

1. PREPURGE—If high-heat pressure switch HPS does not make within 30 sec after a call for high heat is initiated, 2-stage furnace control
begins flashing status code 31, and changes inducer motor speed back to low-heat speed for 15 sec. After waiting 15 sec, if there is still
a request for high heat, 2-stage furnace control changes inducer speed back to high-heat speed and stops flashing status code 31 if high-he:
pressure switch HPS closes. If high-heat pressure HPS remains open, 2-stage furnace control continues flashing status code 31 and procees
with high-heat cycle.

NOTE: Gas valve GV will be at low-heat rate.

2. LOW HEAT TO HIGH HEAT TRANSITION—If high-heat pressure switch HPS fails to make within 30 sec after high heat was requested,
2-stage furnace control begins flashing status code 31. If high-heat pressure switch HPS fails to make within 2 minutes after high heat was
requested, 2-stage furnace control continues flashing status code 31, shuts unit down, and restarts a high-heat cycle.

3. STEADY-STATE—If high-heat pressure switch HPS opens and fails to reclose within 30 sec, 2-stage furnace control begins flashing status
code 31. If high-heat pressure switch fails to reclose within 2 minutes, 2-stage furnace control continues flashing status code 31, shuts unit
down, and restarts high-heat cycle.

STEP ACTION YES NO GO TO
1. Turn power off, remove blower door, and disconnect R thermostat lead. — —

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

2

3
Jumper R, W/W1, and W2 thermostat terminals. — — 4
Wait 1 minute before proceeding to next step. — 5
Does status code 31 flash? 9 6 —
Does a different status code flash? 7 34 —
Go to page number indicated in Index for section covering the status code. — — INDEX

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

Do you have 24 vac across GRAY wire on high-heat pressure switch HPS and
Cowm-24V on 2-stage furnace control?

Do you have 24 vac across connector terminal PL2-1 and Com-24V on 2-stage
furnace control?

You have an open wire or bad terminal on GRAY wire from 2-stage furnace
control to high-heat pressure switch HPS. Repair it or replace harness.

Do you have 24 vac across connector terminal PL2-2 and Cowm-24V on 2-stage

© IN|ogM W N

— — INDEX

14 10 —

10. 11 12 —

12. furnace control? 13 82 B

13. Replace 2-stage furnace control. — — 8

14. Do you have 115 vac across connector terminals PL2-7 and PL2-8? 15 13 —

15, Do you have 24 vac across BROWN wire on high-heat pressure switch HPS 16 18 .
and Cowm-24V on 2-stage furnace control?

16. Do you have 24 vac across connector terminal PL1-4 and Cowm-24V on 2-stage 13 17 .

furnace control?

17 You have an open wire or bad terminal on BROWN wire from high-heat pres- . . 8
' sure switch HPS to 2-stage furnace control. Repair it or replace harness.

18 Turn power off and disconnect jumper wire across R, W/W1, and W2 thermo- . _ 19
’ stat terminals.

19 Connect 1 side of slope manometer with a tee to collector box pressure tap. . . 20
' Refer to Pressure Check Diagram in Appendix C.

20. Turn power on and jumper R, W/W1, and W2 thermostat terminals. — — 21
Do you have enough pressure across heat exchangers to make high-heat pres-
sure switch HPS when status code 31 flashes? Reference high-altitude settings
if a High-Altitude Pressure Switch Kit is installed. (See Table 2.)

If this is a high-altitude installation and a High-Altitude Pressure Switch Kit is

2L not installed, replace pressure switch assembly with a High-Altitude Pressure 22 23 _
Switch Kit.
NOTE: High altitude is over 5500 ft for Category | vent and over 4000 ft for Cat-
egory Il vent.
22. Replace pressure switch assembly. — — 8
23. Is inducer motor rotating in direction indicated on cooling fan? 25 24 —
24, Replace inducer motor or inducer motor assembly. — — 8
25. Turn power off. — — 26




STEP ACTION YES NO GO TO
26. Is inducer wheel okay? 28 27 —
If possible, replace inducer wheel. Otherwise, replace inducer motor assembly.
NOTE: If inducer wheel shows signs of excessive deterioration, find cause by
27. - S . — — 8
checking venting, input rates, and temperature rise. If other parts are affected,
replace them.
28. Is inducer wheel properly mounted to inducer motor shaft? 29 30 —
29. Does furnace have proper cell outlet plates and collector box? 31 30 —
30. Fix problem. — — 8
You have excessive restriction in vent pipe or excessive leakage before pres-
sure tap in collector box. Check for the following:
« Restriction in vent pipe.
* Proper vent sizing for installation.
31. - — — 30
» Leakage in collector box.
» Leakage in heat exchanger.
NOTE: If leakage is due to excessive corrosion, find cause by checking venting,
input rates, and temperature rise. If other parts are affected, replace them.
Do you have 24 vac across connector terminal PL1-9 and Com-24V on 2-stage
32. 33 13 —
furnace control?
33 You have an open wire or bad terminal on GRAY wire connecting PL1-9 to o . 8
) PL2-2 on 2-stage furnace control. Repair it or replace harness.
34 Continue to observe furnace operation for 20 minutes or until status code starts . . 35
) flashing.
35. Does status code 31 flash? 37 36 —
36. Does a different status code flash? 7 8 —
37 Turn power off and disconnect jumper wire across R, W/W1, and W2 thermo- . . 38
) stat terminals.
38 Connect 1 side of slope manometer with a tee to collector box pressure tap. o . 39
' Refer to Pressure Check Diagram in Appendix C.
39. Turn power on and jumper R, W/W1, and W2 thermostat terminals. — — 40
Do you have enough pressure across heat exchangers to prevent high-heat
pressure switch HPS from breaking when status code 31 flashes? Reference
high-altitude settings if a High-Altitude Pressure Switch Kit is installed. (See
Table 2.)
40. If this is a high-altitude installation and a High-Altitude Pressure Switch Kit is 22 23 —
not installed, replace pressure switch assembly with a High-Altitude Pressure
Switch Kit.
NOTE: High altitude is over 5500 ft for Category | vent and over 4000 ft for Cat-
egory Il vent.
TABLE 2—HIGH-HEAT PRESSURE SWITCH HPS SETTINGS
MODEL NO. ‘ FACTORY SETTINGS - HIGH—ALTITUDE SETTINGS .

Make Point Break Point Make Point Break Point
330AAV, 330JAV, ) 0.43 £ 0.05 in. wc . 0.39 £ 0.05 in. wc
331JAV, 333JAV 0.58 in. we (YELLOW LABEL) 054 in. we (GRAY LABEL)

) 0.52 £ 0.05 in. wc ) 0.47 £ 0.05 in. wc
331AAV 0.67 in. wc (BLUE LABEL) 0.62 in. wc (RED LABEL)

’ 0.54 + 0.04 in. wc ’ 0.44 = 0.04 in. wc
333BAV 0.68 in. we (ORANGE LABEL) 0.58 in. we (LT. GREEN LABEL)




Status Code 32

LOW-HEAT PRESSURE, DRAFT SAFEGUARD, OR AUXILIARY LIMIT (DOWNFLOW ONLY) SWITCH DID NOT CLOSE OR
REOPENED—THIS STATUS CODE CAN OCCUR AS A RESULT OF LOW-HEAT PRESSURE SWITCH LPS NOT MAKING, OR
DRAFT SAFEGUARD SWITCH DSS OPENING, OR AUXILIARY LIMIT SWITCH ALS1, 2 (IF USED) OPENING. REGARDLESS OF
WHICH SWITCH OPENS, 2-STAGE FURNACE CONTROL OPERATES UNDER THE SCENARIOS SHOWN BELOW. KEEP IN
MIND THAT WHENEVER 2-STAGE FURNACE CONTROL SHUTS UNIT DOWN, GAS REMAINS OFF OR SHUTS OFF
IMMEDIATELY AND INDUCER CONTINUES RUNNING FOR 5 SEC.

« LOW HEAT

1. PREPURGE—If low-heat pressure switch LPS does not make within 30 sec after a call for heat is initiated, 2-stage furnace control changes
inducer motor speed to high-heat speed and starts flashing status code 32. If low-heat pressure switch LPS closes, 2-stage furnace contrc
changes inducer motor speed back to low-heat speed and stops flashing status code 32. If low-heat pressure switch fails to remain closec
after inducer returns to low-heat speed, 2-stage furnace control flashes status code 32 and continues running inducer at low-heat speed. |
low-heat pressure switch LPS fails to close after inducer is switched to high-heat speed, 2-stage furnace control continues to flash status
code 32 and runs inducer at high-heat speed. If low-heat pressure switch LPS fails to close within 5 minutes, 2-stage furnace control
continues flashing status code 32, shuts unit down, and waits 15 minutes before restarting heating cycle.

2. AFTER IGNITION—If low-heat pressure switch LPS opens after burners ignite, 2-stage furnace control starts flashing status code 32, shuts
unit down, turns blower on or continues to operate blower at low-heat blower speed for a 90-sec blower off delay period, stops flashing
status code 32, and restarts heating cycle.

NOTE: On furnaces with variable-speed ICM blower motors, blower will turn on and operate at continuous-fan speed if low-heat pressure switch
LPS opens during blower on delay period.

STEP ACTION YES NO GO TO

Turn power off, remove blower door, and disconnect R thermostat lead. Note

1. current settings for setup switches SW-1 and SW-2, then set SW-1 to OFF and — — 2
SW-2 to ON.

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

3. Jumper R and W/W1 thermostat terminals. — — 4

4. Observe operation of inducer motor for 1 minute before proceeding to next step. — — 5

5. Does status code 32 flash? 9 6 —

6. Does a different status code flash? 7 41 —

7 Return SW-1 and SW-2 to original desired settings and go to page number indi- o . INDEX

cated in Index for section covering the status code.

8 Return SW-1 and SW-2 to original desired settings and go to page number indi- . . INDEX
’ cated in Index for CLEANUP AND START-UP INSTRUCTIONS.

Did inducer motor turn on at all within the first minute after jumpering R and

9. W/W1? 15 10 —

10. Do you have 115 vac across PL3-1 and PL3-3? 11 12 —

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

12. Do you have 115 vac across PL2-7 and PL2-8? 13 14 —

13, You have an open wire or bad termina! on BLACK or WHITE wire from 2-stage . . 8
furnace control to inducer motor. Repair it or replace harness.

14. Replace 2-stage furnace control. — — 8

15 Did inducer motor remain off for the first 30 sec after R and W/W1 were jum- 16 19 .
pered?

16. Do you have 115 vac across PL3-2 and PL3-3? 11 17 —

17. Do you have 115 vac across PL2-4 and PL2-8? 18 14 —

18, You ha_ive an open wire or pa_d terminal on RED wire from 2-stage furnace con- . . 8
trol to inducer motor. Repair it or replace harness.

19. Do you have 24 vac across ORANGE wire on low-heat pressure switch LPS 24 20 .
and Cowm-24V on 2-stage furnace control?

20. Do you have 24 vac across connector terminal PL1-6 and Com-24V on 2-stage 21 27 _
furnace control?

21 Turn power off. Disconnect jumper wire across R and W/W1 thermostat termi- . . 22

nals.




STEP ACTION YES NO GO TO
You have an open circuit between low-heat pressure switch LPS and 2-stage
furnace control. This includes all the ORANGE wire interconnecting low-heat
pressure switch LPS and 2-stage furnace control. It also includes draft safe-
guard switch DSS and auxiliary limit switch(es) ALS1 & 2 (if used).
1. Check continuity across draft safeguard switch DSS and auxiliary limit
switch ALS1 (if used). If there is no continuity across the switch, reset it. If
manual reset switch cannot be reset, replace it.
22. 2. Check continuity across auxiliary limit switch ALS2 (if used). If there is no — — 1
continuity across the switch, replace it.
3. Check continuity of each ORANGE wire interconnecting low-heat pressure
switch LPS and 2-stage furnace control. Repair open wire or replace har-
ness.
NOTE: An open circuit between low-heat pressure switch LPS and 2-stage fur-
nace control normally causes status code 43 to occur. Go back to Step 1 after
fixing this problem, because there is another problem.
23. Turn power on and jumper R and W/W1 thermostat terminals. — — 24
Do you have 24 vac across YELLOW wire on low-heat pressure switch LPS
24, 25 28 —
and Cowm-24V on 2-stage furnace control?
Do you have 24 vac across connector terminal PL1-5 and Com-24V on 2-stage
25. 27 26 —
furnace control?
You have an open wire or bad terminal on YELLOW wire from low-heat pres-
sure switch LPS to 2-stage furnace control. Repair it or replace harness.
26. NOTE: An open circuit in YELLOW wire between low-heat pressure switch LPS — — 1
and 2-stage furnace control normally causes status code 43 to occur. Go back
to Step 1 after fixing this problem, because there is another problem.
Replace 2-stage furnace control.
27. NOTE: Go back to Step 1 after replacing 2-stage furnace control, because — — 1
there may be an additional problem.
28 Turn power off and disconnect jumper wire across R and W/W1 thermostat ter- . . 29
) minals.
29 Connect 1 side of slope manometer with a tee to collector box pressure tap. . . 30
' Refer to Pressure Check Diagram in Appendix C.
30. Turn power on. Jumper R and W/W1 thermostat terminals. — — 31
Do you have enough pressure across heat exchangers to make low-heat pres-
sure switch LPS when status code 32 flashes? Reference high-altitude settings
if a High-Altitude Pressure Switch Kit is installed. (See Table 3.)
31 If this is a high-altitude installation and a High-Altitude Pressure Switch Kit is 32 33 o
’ not installed, replace pressure switch assembly with a High-Altitude Pressure
Switch Kit.
NOTE: High altitude is over 5500 ft for Category | vent and over 4000 ft for Cat-
egory Il vent.
32. Replace pressure switch assembly. — — 8
33. Is inducer motor rotating in direction indicated on cooling fan? 34 11 —
34. Turn power off. — — 35
35. Is inducer wheel okay? 37 36 —
If possible, replace inducer wheel. Otherwise, replace inducer motor assembly.
36 NOTE: If inducer wheel shows signs of excessive deterioration, find cause by . . 8
' checking venting, input rates, and temperature rise. If other parts are affected,
replace them.
37. Is inducer wheel properly mounted to inducer motor shaft? 38 39 —
38. Does furnace have proper cell outlet plates and collector box? 40 39 —
39. Fix problem. — — 8
You have excessive restriction in vent pipe or excessive leakage before pres-
sure tap in collector box. Check for the following:
« Restriction in vent pipe.
40  Proper vent sizing for installation. . . 39
' « Leakage in collector box.
« Leakage in heat exchanger.
NOTE: If leakage is due to excessive corrosion, find cause by checking venting,
input rates, and temperature rise. If other parts are affected, replace them.
a1 Continue to observe furnace operation for 20 minutes or until status code starts . _ 42
' flashing.
42. Does status code 32 flash? 44 43 —
43. Does a different status code flash? 7 48 —
a4 Turn power off and disconnect jumper wire across R and W/W1 thermostat ter- . _ 45
) minals.
45 Connect 1 side of slope manometer with a tee to collector box pressure tap. . . 16
' Refer to Pressure Check Diagram in Appendix C.
46. Turn power on and jumper R and W/W1 thermostat terminals. — — a7




STEP ACTION YES NO GO TO

Do you have enough pressure across heat exchangers to prevent low-heat
pressure switch LPS from breaking when status code 32 flashes? Reference
high-altitude settings if a High-Altitude Pressure Switch Kit is installed. (See

Table 3.)
47. If this is a high-altitude installation and a High-Altitude Pressure Switch Kit is 32 33 —
not installed, replace pressure switch assembly with a High-Altitude Pressure
Switch Kit.
NOTE: High altitude is over 5500 ft for Category | vent and over 4000 ft for Cat-
egory Il vent.
48. While unit is operating in low heat, jumper R and W2 thermostat terminals. — — 49
49. Did inducer motor shut off when R and W2 were jumpered? 50 51 —
50. Wait for blower motor to shut off. — — 10
51 Continue to observe furnace operation for 20 minutes or until status code starts . _ 59
) flashing.
52. Does status code 32 flash? 54 53 —
53. Does a different status code flash? 7 57 —
54. Turn power off and disconnect PL3. — — 55
55. Do you have continuity across PL3-1 and PL3-3 56 11 —
56 Check for intermittent connections in inducer motor power leads at connectors . . 39
’ PL2 and PL3.
57. Is this unit in downflow or horizontal position? 58 8 —

Disconnect jumper wire across R, W/W1, and W2 thermostat terminals, put
blower door in place, wait for blower to stop, and continue to wait for 5 minutes
58. while monitoring continuity across ALS1 and 2. To do this with blower door in — — 59
place, monitor continuity across GRAY wire on high-heat pressure switch HPS
and ORANGE wire on low-heat pressure switch LPS.

Have you had continuity across ALS1 & 2 since jumper wire across R, W/W1,

59. and W2 was disconnected. 8 60 -
60 Increase blower off delay time to 225 sec by putting setup switches SW-3 and o o 8
' SW-4 in ON position.
TABLE 3—LOW-HEAT PRESSURE SWITCH LPS SETTINGS
MODEL NO. . FACTORY SETTINGS . HIGH-ALTITUDE SETTINGS .
Make Point Break Point Make Point Break Point
330AAV, 330JAV, 0.37 in. we 0.22 + 0.05 in. wc 0.35 in. we 0.20 + 0.05 in. wc
331JAV, 333JAV ) ) (YELLOW LABEL) ) ) (GRAY LABEL)

0.22 + 0.05 in. wc 0.20 £ 0.05 in. wc

331AAV 0.37 in. wc (BLUE LABEL) 0.35 in. wc (RED LABEL)
) 0.27  0.05 in. we ) 0.20 + 0.05 in. we
333BAV 0.42in. we (ORANGE LABEL) 0.35in. we (LT. GREEN LABEL)

Status Code 33

LIMIT (LS) OR FLAME ROLLOUT (FRS) SWITCH IS OPEN—THIS STATUS CODE INDICATES LIMIT SWITCH OR FLAME
ROLLOUT SWITCH IS OPEN.

STEP ACTION YES NO GO TO

Turn power off, remove blower door, and disconnect R thermostat lead. Note

1. current settings for setup switches SW-1 and SW-2, then set SW-1 to OFF and — — 2
SW-2 to ON.

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

3. Is status code flashing? 12 4 —

4. Jumper R and W/W1 thermostat terminals. — — 5

5. Does blower motor turn on within 1 minute of ignition? 6 11 —

6. Observe furnace operation for 25 minutes or until status code starts flashing. — — 7

7. Does status code 33 flash? 29 8 —

8. Does a different status code flash? 9 10 —

9. Return_ SW-1 and SW—_2 to original desired settings and go to page number indi- . . INDEX
cated in Index for section covering status code.




STEP ACTION YES NO GO TO
10 Return SW-1 and SW-2 to original desired settings and go to page number indi- . . INDEX
) cated in Index for CLEANUP AND START-UP INSTRUCTIONS.
Consider this like a status code 13 and go to page number indicated in Index
11. — — INDEX
for Status Code 13.
Do you have 24 vac across connector terminal PL1-2 and Com-24V on 2-stage
12. 14 13 —
furnace control?
13. Replace 2-stage furnace control. — — 10
Do you have 24 vac across connector terminal PL1-3 and Com-24V on 2-stage
14. 13 15 —
furnace control?
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. — — 10
20. Do you have continuity across flame rollout switch(es) FRS? 28 21 —
21. Can flame rollout switch(es) FRS be reset? 23 22 —
22. Replace flame rollout switch FRS. — — 10
Reset flame rollout switch(es) FRS, turn power on, and observe furnace opera-
23. . - — — 24
tion for (2) 15 minute cycles.
24. Does flame rollout switch(es) FRS trip again? 26 25 —
25. Does a different status code flash? 9 10 —
You have inadequate combustion-air supply. This may be caused by:
« Poor burner, manifold, or orifice alignment.
26. « Blocked heat exchanger. — — 27
« Leak in heat exchanger.
« Furnace installed in a negative pressure area.
27. Fix problem — — 10
28 You have an open RED wire or bad terminal in limit circuit. Repair wire or re- . _ 10
' place harness.
29 Does furnace have proper limit switch, limit shield, and blower shelf (if used)? If 30 27 .
' so, are limit switch, limit shield, and heat exchangers properly aligned?
30. Does furnace have a variable-speed ICM blower motor? 31 37 —
STEP TERMINAL CONNECTIONS* VOLTAGE ACTION
HUM Cowm-24V If voltages are correct, go to Step 32. If not, replace 2-stage
8L WHITE (+) to ) 24 vac furnace control.
32 PL9-2 to PL9-3 24 vac If voltages are correct, go to Step 33. If not, repair or replace
’ WHITE (+) BLACK (-) ICM blower harness.
STEP ACTION YES NO GO TO
Make sure blower off delay is set to 135 sec or more, then disconnect W/W1
33. — — 34
thermostat lead from 2-stage furnace control.
Does blower motor change speed 90 sec after W/W1 thermostat lead was dis-
34. 36 35 —
connected from 2-stage furnace control.
35. Replace ICM blower motor. — — 10
36. Jumper R and W/W1 thermostat terminals. — — 37
37. Does status code 33 occur during low fire? 38 59 —
38. Clean or replace filter if necessary, then recycle furnace after limit resets. — — 39
39. Observe furnace operation for 25 minutes or until status code 33 starts flashing. — — 40
40. Does status code 33 occur? 41 10 —
Is furnace considerably overfired (10% or more)? Clock input rate. Do not use
41. . - 42 43 —
manifold pressure method unless using propane.
Ensure gas inlet pressure and burner orifices (natural or propane) are correct.
42. Then adjust gas valve to proper rate per Installation, Start-Up, and Operating — — 10
Instructions. If it cannot be adjusted to proper rate, replace gas valve.
43. Is temperature rise within rise range? 56 44 —
44, Does installation have a bypass humidifier or zoning system bypass? 45 48 —
45 With blower door in place, record temperature rise across return-air duct before . . 46
' and after bypass.
46. Is temperature rise from bypass greater than 15°F? 47 48 —
47. The bypass is oversized. Adjust damper or replace with properly sized bypass. — — 10
48. Does installation have modulating zone dampers? 49 53 —
Disable modulating zone damper system with all dampers in open position ex-
49. cept bypass damper. If installation is equipped with a bypass damper, it should — — 50
be in closed position.
Turn power off and disconnect jumper from R thermostat terminal. Turn power
50. back on and reconnect jumper to R thermostat terminal. Observe for 15 minutes — — 51
with blower door in place.
51. Does status code 33 flash? 53 52 —




STEP ACTION YES NO GO TO

52 The problem is caused by modulating zone damper system. Check zoning sys- . . 10
' tem manufacturer’s Installation and Troubleshooting Guide for corrective action.

53. Turn power off and install a temperature probe in front of limit switch button. — — 54

Turn power on and cycle unit. Does limit switch open at a temperature at least
10°F below temperature setpoint for limit switch?

54. EXAMPLE: The setpoint is 220°F, but switch opens at a temperature below 19 55 -
210°F.

55. Adjust blower speed to get temperature rise within rise range. — — 27

56. Turn power off and install a temperature probe in front of limit switch button. — — 57
Turn power on and cycle unit. Does limit switch open at a temperature at least

57 10°F below temperature setpoint for limit switch? 19 58 .

EXAMPLE: The setpoint is 220°F, but switch opens at a temperature below
210°F.

The problem may be related to poor air distribution or excessive pressure drop
58 across filter. If pressure drop across filter is more than 0.3 in. wc, replace filter, . o 27
' otherwise add turning vanes, more supply-air openings, or more return-air open-

ings. Use Appendix E to evaluate external static pressure.

59. While unit is operating in low heat, jumper R and W2. — — 60
60. Does furnace have a variable-speed ICM blower motor? 61 38 —
STEP TERMINAL CONNECTIONS* VOLTAGE ACTION
PL4-4 PL4-3 R ) If voltages are correct, go to Step 62. If not, replace 2-stage
61. BROWN (+) to BLACK (-) 7 vdcto -13 vdc furnace control.
PL9-13 PL9-3 R ) If voltages are correct, go to Step 63. If not, repair or replace
62. BROWN (+) to BLACK (-) 7 vdc to -13 vde ICM blower harness.
STEP ACTION YES NO GO TO
63. Did blower motor change speed when R and W2 were jumpered? 38 35 —

* (+) and (-) designate Volt Ohm Meter Leads

Status Code 34

IGNITION-PROVING FAULT—THIS STATUS CODE INDICATES FLAME WAS NOT SENSED DURING TRIAL FOR IGNITION
PERIOD. THE CONTROL WILL REPEAT IGNITION SEQUENCE 3 MORE TIMES BEFORE GOING TO STATUS CODE
14—IGNITION LOCKOUT. THIS STATUS CODE CAN ALSO INDICATE FLAME SIGNAL WAS LOST DURING STEADY-STATE
OPERATION.

STEP ACTION YES NO GO TO
1 Shut power off, remove blower door, and disconnect R thermostat lead from . . 2
furnace control board.
5 Turn power on and depress door switch. Use a piece of tape to hold switch . _ 3
closed.
3. Jumper R and W/W1 thermostat terminals. — — 4
4. Observe operation of furnace through 1 heating cycle. — — 5
5. Does status code 34 flash? 9 6 —
6. Does a different status code flash? 7 8 —
7. Go to page number indicated in Index for section covering status code. — — INDEX
8. Go to page number indicated in Index for CLEANUP AND START-UP IN- . . INDEX
STRUCTIONS.
9. I;Irsn off power and disconnect jumper across R and W/W1 thermostat termi- . . 10
10. Turn power on. — — 11
Check hot surface ignitor. To do this, run a COMPONENT TEST by shorting
11. TWIN/TEST terminal to Com-24V thermostat terminal for 2 sec. Does ignitor 16 12 —
glow orange/white hot by end of 15-sec warm-up period?
Hook an AC voltmeter across PL2-3 and PL2-9 on 2-stage furnace control. Re-
12 peat COMPONENT TEST by shorting TWIN/TEST terminal to Com-24V th_ermo- 14 13 .
stat terminal for 2 sec. Do you have 115 vac across PL6-1 and PL6-2 during
15-sec warm-up period?
13. Replace 2-stage furnace control. — — 8
14. Check continuity in harness and ignitor. Replace failed component. — — 15
15. Fix problem. — — 8
16. Jumper R and W/W1 thermostat terminals. — — 17
17. Do you have 24 vac across BLUE and GREEN wire to gas valve GV? 21 18 —

—24—



STEP ACTION YES NO GO TO
18. Turn power off. — — 19
Do you have continuity across the following connections?
19. * PL1-1 and BLUE wire at gas valve GV. 13 20 —
* PL1-10 and GREEN wire at gas valve GV.
20 The BLUE or GREEN wire from 2-stage furnace control to gas valve GV is not . _ 8
) making a good connection. Repair wire(s) or replace harness.
21. Does gas valve open and allow gas to flow? 24 22 —
22. Are all manual gas cocks in ON position? 23 15 —
23. Replace gas valve. — — 8
24. Do main burners ignite? 26 25 —
Check for the following:
25. « Inadequate flame carryover or rough ignition. — — 15
* Low inlet gas pressure.
26. Do main burners stay on? 36 27 —
27 Turn power off and disconnect jumper across R and W/W1 thermostat termi- . . 28
) nals.
28. Connect a DC microammeter in series with flame sensor wire. — — 29
29. Turn power on. Jumper R and W/W1 thermostat terminals. — — 30
30. Is DC current below 0.5 microamps? 32 31 —
Check connections and retry. If current is near typical value and control will not
31. stay on, replace 2-stage furnace control. Current is typically 4.0 to 6.0 micro- — — 8
amps.
32 Clean flame sensor with fine sandpaper and recheck current. Current is typically . . 33
) 4.0 to 6.0 microamps.
33. Is current near typical value? 35 34 —
34. Replace electrode. — — 8
35. Will main burners ignite and stay on? 8 13 —
36. Do you have burner pulsations? 37 38 —
Check the following:
« Inadequate flame carryover.
* Low inlet gas pressure.
* Proper vent sizing for installation.
37. ) — — 8
« Poor gas valve regulation.
 Leakage in, or around heat exchanger.
« Leakage in collector box.
 Leakage between inducer and collector box.
38. While unit is operating in low heat, jumper R and W2. — — 39
39. Do you have burner pulsations in high heat? 37 8 —




Status Code 43

LOW-HEAT PRESSURE, DRAFT SAFEGUARD, OR AUXILIARY LIMIT SWITCH OPEN WHILE HIGH-HEAT PRESSURE SWITCH
IS CLOSED—THIS STATUS CODE CAN OCCUR AS A RESULT OF LOW-HEAT PRESSURE SWITCH LPS NOT MAKING,
DRAFT SAFEGUARD SWITCH DSS OPENING, AUXILIARY LIMIT SWITCH ALS1, 2 (IF USED) OPENING, OR HIGH-HEAT
PRESSURE SWITCH HPS IS MADE WHEN A CALL FOR HEAT IS INITIATED. REGARDLESS OF WHICH SWITCH OPENS,
2-STAGE FURNACE CONTROL OPERATES UNDER THE SCENARIOS SHOWN BELOW. KEEP IN MIND THAT WHENEVER
2-STAGE FURNACE CONTROL SHUTS UNIT DOWN, GAS REMAINS OFF OR SHUTS OFF IMMEDIATELY, AND IF INDUCER
IS RUNNING, IT CONTINUES RUNNING FOR 5 SEC.

* CALL FOR HEAT—If high-heat pressure switch HPS is made when a call for heat is initiated, 2-stage furnace control flashes status code 43
until high-heat pressure switch HPS opens, then heating cycle begins.

« LOW HEAT

1. PREPURGE—If low-heat pressure switch LPS does not make within 30 sec after a call for heat is initiated, 2-stage furnace control changes
inducer motor speed to high-heat speed. If high-heat pressure switch HPS makes and low-heat pressure switch LPS is still open, 2-stage
furnace control starts flashing status code 43. If low-heat pressure switch LPS eventually closes, 2-stage furnace control changes inducer
motor speed back to low-heat speed, stops flashing status code 43, and continues heating cycle. If low-heat pressure switch LPS fails to
close within 5 minutes, 2-stage furnace control continues flashing status code 43, shuts unit down, and waits 15 minutes before restarting
heating cycle.

2. AFTER IGNITION—If low-heat pressure switch LPS opens after burners ignite, 2-stage furnace control shuts unit down and flashes status
code 32 once. At the same time, 2-stage furnace control turns on blower or continues to operate blower at low-heat blower speed for a 90-sec
blower off delay period. When inducer shuts off if high-heat pressure switch is made, 2-stage furnace control stops flashing status code 32
and starts flashing status code 43. After 90-sec blower off delay period is completed, 2-stage furnace control stops flashing status code 43
and restarts heating cycle.

* HIGH HEAT

1. PREPURGE—If high-heat pressure switch HPS makes and low-heat pressure switch LPS is still open, 2-stage furnace control starts flashing
status code 43. If low-heat pressure switch LPS eventually closes, 2-stage furnace control stops flashing status code 43 and continues heatin
cycle. If low-heat pressure switch LPS fails to close within 5 minutes, 2-stage furnace control continues flashing status code 43, shuts unit
down, and waits 15 minutes before restarting heating cycle.

2. AFTER IGNITION—If low-heat pressure switch LPS opens after burners ignite, 2-stage furnace control starts flashing status code 43, shuts
unit down, turns blower on or changes blower speed to low-heat blower speed for a 90-sec blower off delay period, stops flashing status
code 43, and restarts heating cycle.

NOTE: On furnaces with variable-speed ICM blower motors, blower turns on and operates at continuous fan speed if low-heat pressure switch
LPS opens during blower on delay period.
STEP ACTION YES NO GO TO

1 Turn power off, remove blower door, and disconnect R thermostat lead from . . 2
’ furnace control board.

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

Jumper R and W/W1 thermostat terminals. —
Observe operation of furnace through 1 heating cycle. —
Does status code 43 flash? 9
Does a different status code flash? 7
Go to page number indicated in Index for section covering status code. — — INDEX

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

Do you have 24 vac across BROWN wire on high-heat pressure switch HPS
and Cowm-24V on 2-stage furnace control?

Do you have 24 vac across connector terminal PL1-6 and Cowm-24V on 2-stage
furnace control?

11. Replace 2-stage furnace control. — — 8
Do you have 24 vac across ORANGE wire on low-heat pressure switch LPS

3
4
5

o o] |
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—_ — INDEX

40 10 —

10. 12 11 —

12. and Cowm-24V on 2-stage furnace control? 36 13 -
13 Turn power off. Disconnect jumper wire across R and W/W1 thermostat termi- . . 14
' nals.
Do you have continuity across draft safeguard switch DSS?
NOTE: Answer YES to this question if installation has a Category Il vent sys-
tem. Category |l vent systems cause draft safeguard switch DSS to trip if in-
14, stalled 22 15 —
CAUTION: Category | vent systems must have draft safeguard switch installed
in order to detect a blocked vent.
15. Can draft safeguard switch DSS be reset? 17 16 —
16. Replace draft safeguard switch DSS. — — 8




STEP ACTION YES NO GO TO

Reset draft safeguard switch DSS, turn power on, and observe furnace opera-

1. tion for 30 minutes. - — 18
18. Does draft safeguard switch trip again? 20 19 —
19. Does a different status code flash? 7 8 —

You have excessive restriction in vent pipe or excessive leakage before pres-
sure tap in collector box. Check for the following:

« Restriction in vent pipe.

 Proper vent sizing for installation.

« Leakage in collector box.

» Leakage in heat exchanger.
NOTE: If leakage is due to excessive corrosion, find cause by checking venting,
input rates, and temperature rise. If other parts are affected, replace them.

21. Fix problem. — — 8

Do you have continuity across auxiliary limit switch ALS2?

22. NOTE: Answer YES to this question if auxiliary limit switch ALS2 is not used.

24 23 —

23. Replace auxiliary limit switch ALS2. — — 8

Do you have continuity across auxiliary limit switch ALS1?

24. NOTE: Answer YES to this question if auxiliary limit switch ALS1 is not used. 25 26 -

o5 You have an open ORANGE wire between 2-stage furnace control and low-heat . _ 8
pressure switch LPS.

26. Can auxiliary limit switch ALS1 be reset? 28 27 —

27. Replace auxiliary limit switch ALS1. — — 8
Reset auxiliary limit switch ALS1, turn power on, make sure door switch is

28. taped closed, jumper R and W/W1 thermostat terminals, replace blower door, — — 29
and observe furnace operation for 30 minutes.

29. Does status code 43 flash? 34 30 —

30. Does a different status code flash? 7 31 —

Remove blower door, disconnect jumper wire across R and W/W1 thermostat
terminals, put blower door in place, wait for blower to stop, and continue to wait
31. for 5 minutes while monitoring continuity across ALS1 and 2. To do this with — — 32
blower door in place, monitor continuity across GRAY wire on high-heat pres-
sure switch HPS and ORANGE wire on low-heat pressure switch LPS.

Have you had continuity across ALS1 and 2 since jumper wire across R and

32. W/W1 was disconnected. 8 33 T
33 Increase blower off delay time to 225 sec by putting setup switches SW-3 and . . 8
' SW-4 in ON position.
34. Does blower motor turn on within 1 minute of ignition? 27 35 —
35 Consider this like a status code 13 and go to page number indicated in the In- . . INDEX
dex for Status Code 13.
36 Do you have 24 vac across YELLOW wire on low-heat pressure switch LPS 37 39 .
) and Cowm-24V on 2-stage furnace control?
Do you have 24 vac across connector terminal PL1-5 and Com-24V on 2-stage
37. 11 38 —
furnace control?
38 You have an open wire or bad terminal on YELLOW wire from low-heat pres- . _ 8
’ sure switch LPS to 2-stage furnace control. Repair it or replace harness.
39. Replace pressure switch assembly. — — 8
40. Is high-heat pressure switch HPS wired correctly? 39 41 —
41. Rewire high-heat pressure switch HPS per wiring diagram. — — 8

Status Code 45

REPLACE CONTROL—THIS STATUS CODE INDICATES 2-STAGE FURNACE CONTROL SHOULD BE REPLACED, BECAUSE
IT HAS DETECTED A FAILURE IN FLAME SENSE CIRCUITRY, OR MAIN GAS VALVE RELAY MGVR-1 HAS FAILED TO CLOSE.



CLEANUP AND START-UP INSTRUCTIONS 4. Put all setup switches in their proper positions. On variable-

1. Start furnace using procedure outlined on Lighting Instruc- speed units, put EZ-SELECT airflow control jumpers in
tions attached to furnace. Observe operation of furnace their proper positions.
through at least 1 complete heating cycle controlled from
room thermostat. Observe cycle for 20 minutes or until a
status code is flashed. If status code flashes, refer to Index.

. Remove tape from door switch.

. Replace thermostat leads (if necessary).

2. Recycle as necessary and check thermostat heat anticipator
setting, gas input rates, and temperature rises. These proce-
dures are outlined in Installation, Start-Up, and Operating
Instructions.

. Set thermostat in AUTO position, calling for heat.

. Set thermostat to desired temperature.

© 00 N o O

. . . . Replace blower and control doors. Clean up.
3. Check operation of safety devices: draft safeguard switch, P P

limit switch, and flame rollout switch(es).



Appendix A

Board Layout and Schematics

LINE VOLTAGE

CONNECTIONS

PL2

HOT SURFACE IGNITOR
INDUCED DRAFT
MOTOR

CIRCUIT CONNECTOR

EAC-TERMINALS
115-VAC
1 AMP MAX.

N

24V

W2 Com W/W1Y/Y2 R G HUM

ﬂ

T

ICM CONTROL
CONNECTION

|
PL4 J

€27
L\C
SETUP SWITCHES

HEAT STAGING AND

PARK-ISOLATED TERMINAL
FOR THE UNUSED PSC
MOTOR WIRE

BLOWER MOTOR
CONNECTION

3—AMP
FUSE

TRANSFORMER 24-V
CONNECTORS

PL1
GAS VALVE LOW VOLTAGE SAFETY
CIRCUIT CONNECTOR

TWINNING JUMPER
MASTER/SLAVE

LIGHT-EMITTING DIODE FOR
STATUS CODES

TWINNING BUSS CONNECTOR AND/OR
STATUS CODE RECALL CONNECTOR

HUM-HUMIDIFIER TERMINAL
CONNECTION (24-V 0.5 AMP MAX.)

24-V THERMOSTAT
TERMINALS

BLOWER OFF DELAY

Fig. 2—Control Center
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Appendix B

ICM Blower Motor Description and Operation

G.E. Integrated Control Motors (ICM) shown in Fig. 5 and permanent-split-capacitor (PSC) motors operate differently. PSC motors are basically
fixed-multiple-speed motors, that is they operate within small ranges of speed. The ranges, usually 4, can be selected by connecting to different
115-vac motor wires. The speed ranges are small, about 100 RPM wide, and are dependent on motor’s synchronous speed (1200 for most furnaces
The characteristics of PSC motors limit the selections to fixed speeds between about 700 and 1100 RPM. ICM motor speeds are infinitely variable
from 300 to 1400 RPM and are dynamically controlled to precisely control airflow CFM. The start and stop characteristics of PSC and ICM motors
differ in that PSC motors ramp up to speed rapidly and coast to a stop slowly. ICM motors ramp up to speed at a controlled rate to reduce start-up
noise perception (4 to 11 sec, depending on target operating CFM). ICM ramp-down time is the same as ramp-up time. ICM ramp-up and
ramp-down times are additive to blower on and off delays, respectively. PSC motors are energized with 115 vac only when operating. ICM motors
are energized with 115 vac whenever power is available at 2-stage furnace control, but operate only when 24-vac motor control input(s) at PL9
are ON.

An ICM is first fed 115-vac power through 5-pin connector PL8. The 115-vac power is then rectified to DC by a diode module. After rectification,
the DC signal is electronically commutated and fed in sequential order to 3 stator windings. The frequency of commutation pulses determines motor
speed.

Setting up desired airflow CFM on an ICM is obtained by selections made on EZ-SELECT airflow control. (See Fig. 6.) The ICM motor delivers
requested airflow CFM as defined by signals received from EZ-SELECT airflow control.

The major difference between ICM and PSC motors is that ICM motors react to changes in system static pressures to maintain constant airflow
CFM. Unlike conventional PSC motors where static pressure affects airflow CFM, the ICM blower motor is a constant airflow CFM motor. The
ICM blower motor delivers requested airflow CFM up to about 0.7 in. wc of static pressure. The ICM motor is pre-programmed and contains
airflows for all modes of operation. Blower characteristics (airflow CFM, torque, and speed-versus-static pressure) are known from laboratory
testing. If any 3 characteristics are known, the fourth can be defined. Requested airflow CFM is known, because of EZ-SELECT airflow control
configuration and thermostat signals. Torque is known, because it is directly related to armature current which is measured by ICM motor control.
Speed is measured from the generated back EMF by ICM motor control. This information (airflow CFM, torque, and speed) is entered into an
expression which calculates torque from speed and airflow CFM numbers. If calculation does not match stored blower characteristics, torque is
adjusted every 0.8 sec until agreement is reached. The ICM blower motor does not directly measure static pressure, but does react to changes i
static pressure to maintain constant airflow CFM.

TRER 0N OEO

J POWER CONNECTOR PL8

N (1 (o |20 1D)12] 13[14) 15 |\us

l1]2]3)4]s[e]7]¢]
| I
CONTROL CONNECTOR PL9
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Fig. 5—ICM Blower Motor



Violet Wire from blower wire harness
is factory connected to PIN A, B, C, or D on
EZ-SELECT airflow control. The PIN selection
can be verified by checking the PIN marking

in lower right-hand of furnace rating plate.

P12 is the main plug connection and is
depicted as PL7 on wiring schematic.

Yellow Wire from blower harness is for Cool
Size selection. It is used to select airflow to match
the needed tons for cooling or heat pump system.
This setting works in conjunction with

Blue and Orange jumper.

3 Ton Drive 4 Ton Drive 5 Ton Drive
HI - 3 Ton HI - 4 Ton HI -5 Ton
M-HI - 2.5 Ton M-HI - 3.5 Ton M-HI - 4 Ton
M-LO - 2 Ton M-LO - 3 Ton M-LO - 3.5 Ton
LO-1.5Ton LO-25Ton LO -3 Ton

Blue Wire is called the CFM/TON jumper. Itis
used to select a slight adjustment to cooling
airflow. The traditional airflow value is

400 CFM/TON. The 350 CFM/TON setting is for
best efficiency with our units.

The 315 CFM/TON setting is used for improved
dehumidification and/or with undersized
ductwork. This setting works in conjunction

with Yellow and Orange jumper.

Orange Wire from blower harness is called

the AC/HP jumper. It Is used to select
cooling-only AC, heat pump efficiency HP EFFY,
or heat pump comfort HP CMFT. HP EFFY
provides the same heating airflow used for
cooling. HP CMFT reduces heating airflow to
90% of cooling airflow.

Red Wire is called the GAS HEAT TEMP RISE
jumper. ltis used to select gas heating air
temperature rise. The selections are MID for
midpoint of temperature rise range stated

on rating plate, HI for high end of rise range,
and M-HI which is about half way between MID
and HI. This jumper selects the rise for both
low- and high-heat.

o T —
oo L1 ALt bio
- . 3

Q1 D4
R1 -
~
T os E
: o —
8 D8
R o 7
a8 . D9
I BLUQ REDQ 7) GRN
ol | o U
M-HIO 400 D HI §
w O @
MLOO 350 EFFY | MHI MED[ i
2
ololo |U |z
0 315 omer | HI — o] 8L
O BE:
N\ cooL [ cooL AC GAS [ CONTINUOUS FAN
Q\cm —_ HEAT |CFM
s PER HP TEMP
|k/ TON RISE G}
z
E YEL | BLU ORN RED |GRN l

Fig. 6—EZ-SELECT Airflow Control

Green Wire is called the CONTINUOUS FAN CFM
jumper. It is used to select continuous fan

airflow CFM. The selections are LO for 50% of
cooling airflow, MED for 65% of cooling airflow,
and HI for 100% of cooling airflow.

A95362



SETUP PROCEDURES (ICM BLOWER MOTORS)
The ICM blower motor operating mode selections are made on EZ-SELECT airflow control with color-coded jumper wires. Factory jumper
settings have large bold circles marked around pins. (See Fig. 6.) BLUE, RED, and GREEN jumpers are shown at factory settings. Furnaces with
ICM blower motors are not approved for twinning.

I. GAS HEATING

1. The VIOLET wire is factory-connected to 1 of the 4 pins (A, B, C, or D) on Airflow Selector. Pin selection can be checked by noting the
"PIN" marking in lower right-hand corner of furnace rating plate.

2. Gas heating air temperature rise is selected on EZ-SELECT airflow control with RED jumper wire. The selections are MID (midpoint of
temperature rise range marked on rating plate), HI (approximately the high end of rise range), and M-HI (about half-way between MID and
HI). Select rise by moving WHITE connector on RED jumper wire to desired pin position. This setting selects rises for high- and low-gas
heating.

II. COOLING AND HEAT PUMP HEATING

1. Cooling and heat pump selections can be determined from Table 4. Selections are made by moving WHITE connector on appropriately
colored YELLOW jumper wire to desired pin position. Power must be cycled off and then on for Cool Size selection to take effect. Power
need not be cycled off and on for CFM/TON to take effect.

The YELLOW COOL SIZE jumper is used to select airflow CFM to match needed tons for cooling or heat pump system. The BLUE
CFM/TON jumper is used to select a slight adjustment to airflow CFM. The traditional cooling and heat pump airflow is 400 CFM/TON.
An airflow CFM of 350 CFM/TON is used to attain the best efficiency with BDP units. An airflow CFM of 315 CFM/TON is used for
improved dehumidification and/or with undersized ducts. Additional humidity control can be attained by using a humidistat.

As an alternative to selecting 315 CFM per ton for cooling airflow CFM, an active de-humidification mode can be invoked by connecting
a humidistat in series with GREEN wire marked DEHUM connected to the 1/4-in. quick-connect terminal at G on 2-stage furnace control.
The humidistat contacts should open on a rise in humidity. When humidistat contacts open, airflow CFM will be reduced to 80% of selected
airflow CFM, except airflow CFM will not be reduced to less than 280 CFM per ton.

2. The ORANGE jumper wire selects cooling-only (AC) or heat pump heating and cooling, and selects heat pump heating best efficiency (HP
EFFY) or enhanced comfort (HP CMFT). HP EFFY provides the same heating airflow CFM as used for cooling. HP CMFT reduces heating
airflow CFM to 90% of cooling airflow CFM for a higher air temperature rise and better comfort.

Ill.  CONTINUOUS FAN

The GREEN jumper wire selects airflow CFM for continuous fan. LO provides 50% of airflow CFM used for single-speed cooling or 2-speed
cooling. MED provides 65% of this cooling airflow CFM. HI provides 100% of this cooling airflow CFM for continuous fan operation.

NOTE: If Hl is selected with a 2-speed cooling or heat pump system, airflow CFM remains at 100% of high-cooling/heating when system is in
low-cooling and heat pump low-heating mode. Continuous fan selection has no effect on gas heating airflow CFM.

TABLE 4—COOLING AND HEAT PUMP AIRFLOW SELECTIONS

TONS (12,000 BTUH) 1-12 | 2 | 212 | 3 | 312 | 4 | 5
Unit Size COOL SIZES (YELLOW WIRE)
036060 LO M-LO M-HI HI — — —
048080 — — LO M-LO M-HI HI —
060100
060120 — — — LO M-LO M-HI HI
Operating Mode CEM/TON (Blue Wire) NOMINAL AIRFLOW (CFM)
Single-Speed 400 600 800 1000 1200 1400 1600 2000
G and Y/Y2 350 525 700 875 1050 1225 1400 1750
(100%) 315 500* 630 788 945 1102 1260 1575
2-Speed HI 420 630 840 1050 1260 1470 1680 2100
G, Y1, and Y/Y2 368 551 735 919 1102 1286 1470 1838
(105%0) 331 496 662 827 992 1157 1323 1654
2-Speed LO 500* 520 650 780 910 1040 1300
G and Y1 — 500* 500* 569 7001 796 910 1138
(65%) 500* 500* 512 7007 7007 819 1024

* 500 CFM minimum airflow is set for use with electrostatic air cleaner.
T 700 CFM minimum airflow is set for 060 furnace sizes only for use with electrostatic air cleaner.
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Follow these examples to determine cooling and continuous fan airflows:

Example 1

Model No. 333BAVO060120AAJA
060---2000 CFM Blower Drive Package
Single-Speed Cooling Unit

If you select:
COOL SIZE COOL CFM/TON AC HP CONTINUOUS FAN
(YEL WIRE) (BLU WIRE) (ORN WIRE) CFM (GRN WIRE)
HI 400 AC HI

You selected HI (5 ton) maximum blower capacity of furnace model, 400 CFM/TON of cooling CFM, AC setting for air conditig
and HI continuous fan setting for 100% of cool size and cool CFM/TON airflow CFM for continuous fan operation.

Cooling Air Flow = (5 X 400) = 2000 CFM
Continuous Fan = (5 X 400) X 100% = 2000 CFM

ner,

Example 2

Model No. 333BAVO060120AAJA
060---2000 CFM Blower Drive Package
Single-Speed Cooling Unit

If you select:
COOL SIZE COOL CFM/TON AC HP CONTINUOUS FAN
(YEL WIRE) (BLU WIRE) (ORN WIRE) CFM (GRN WIRE)
HI 400 HP CMFT MED

You selected HI (5 ton) maximum blower capacity of furnace model, 400 CFM/TON of cooling CFM, HP CMFT for 90% of sele
cool size and cool CFM/TON airflow CFM settings for heat pump heating operation, and 100% of selected cool size and cool CFN
airflow CFM settings for cooling operation, and MED continuous fan setting for 65% of cooling airflow CFM for continuous
operation.

Heat Pump Heating Air Flow = (5 X 400) X 90% = 1800 CFM
Heat Pump Cooling Air Flow = (5 X 400) X 100% = 2000 CFM
Continuous Fan = (5 X 400) X 65% = 1300 CFM

cted
1/ TON
fan

Example 3

Model No. 333BAV060120AAJA
060---2000 CFM Blower Drive Package
2-Speed Cooling Unit

If you select:
COOL SIZE COOL CFM/TON AC HP CONTINUOUS FAN
(YEL WIRE) (BLU WIRE) (ORN WIRE) CFM (GRN WIRE)
M-LO 350 AC LO

You selected M-LO (3.5 ton) of blower capacity of furnace model, 350 CFM/TON of cooling CFM, AC setting for air conditioner,
LO continuous fan setting for 50% of single-speed cooling airflow CFM for continuous fan operation.

Low Cooling Airflow = (3.5 X 350) X 65% = 796 CFM

High Cooling Air Flow = (3.5 X 350) X 105% = 1286 CFM

Continuous Fan = (3.5 X 350) X 50% = 612 CFMNOTE: This is less than 700 CFM minimum airflow. Furnace will run
Continuous Fan at 700 CFM. (See Table 4.)

and




Appendix C

Pressure Check Diagram

Ifﬂ

0-2 in. SLOPE GAUGE

)

~/

A95363
Fig. 7—Pressure Check Diagram

LOW-HEAT PRESSURE SWITCH LPS SETTINGS

MODEL NO FACTORY SETTINGS HIGH-ALTITUDE SETTINGS
' Make Point Break Point Make Point Break Point
330AAV, 330JAV, . 0.22 £ 0.05 in. wc . 0.20 + 0.05 in. wc
331JAV, 333JAV 0.371in. we (YELLOW LABEL) 035 in. we (GRAY LABEL)
) 0.22 £ 0.05 in. wc . 0.20 + 0.05 in. wc
331AAV 0.37 in. wc (BLUE LABEL) 0.35 in. wc (RED LABEL)
. 0.27 £ 0.05 in. wc . 0.20 £ 0.05 in. wc
333BAV 0.42 in. wc (ORANGE LABEL) 0.35 in. wc (LT. GREEN LABEL)
HIGH-HEAT PRESSURE SWITCH HPS SETTINGS
MODEL NO. . FACTORY SETTINGS . HIGH-ALTITUDE SETTINGS -

Make Point Break Point Make Point Break Point
330AAV, 330JAV, 0.58 in. we 0.43 £ 0.05 in. wc 0.54 in. we 0.39 + 0.05 in. wc
331JAV, 333JAV : ’ (YELLOW LABEL) ’ ’ (GRAY LABEL)

. 0.52 + 0.05 in. wc . 0.47 £ 0.05 in. wc
331AAV 0.67 in. wc (BLUE LABEL) 0.62 in. wc (RED LABEL)

. 0.54 + 0.04 in. wc . 0.44 + 0.04 in. wc
333BAV 0.68 in. wc (ORANGE LABEL) 0.58 in. wc (LT. GREEN LABEL)




Appendix D

Quick Reference Troubleshooting Guide

NOTES:

1. Refer to information label on blower compartment door
for procedure for use of LED status codes and problem

solving suggestions.

2. LED indicator is viewed through window in blower

compartment door.

3. If 115-vac power is de-energized or interrupted during
a call for heat, the indoor blower will run for 90 sec
before a gas heating cycle begins — Code 12.

4. After replacing any component, verify correct operating

sequence.

START
-

Turn thermostat OFF.

On furnace control, note current
settings for setup switches 1 (SW-1)
and 2 (SW-2) then set SW-1 to OFF

and SW-2 to ON.

i

Cycle 115-v power
off for 3 sec, then on.

i

Continuous LED?

* Yes

Set thermostat to call for heat.
Set FAN switch to AUTO.

i

Draft inducer motor starts.

* Yes

Is Code 22 displayed?

* Yes

Flame present when not normal.
Replace gas valve.

15-sec inducer pre-purge.

* Yes

ignitor warms up and glows
orange/yellow; 17-sec warm-up.

o]

No

No

o If LED is flashing rapidly, check line voltage polarity.

« If Code 24 is displayed, check for blown fuse.

 If LED is OFF, check line voltage and 24-v transformer.
« If Code 45 is displayed, replace control.

]

Is indoor blower on ?

YNO

® 24v should be present across C and W. If not, check for:
1. Open thermostat.
2. Open 24-v fuse (FU1) — Code 24.
3. Failed transformer.

o If Code 23 is displayed, the pressure switch(es) is stuck closed.
Replace switch and/or check pressure tube for blockage.

e System malfunction — Code 21.

A WARNING

ELECTRICAL SHOCK HAZARD

ONLY QUALIFIED AND TRAINED
SERVICE PERSONNEL SHOULD
PERFORM THIS PROCEDURE

Yes

No

® 24v should be present across R

and C. If not, check for:

1. Open flame rollout switch
(FRS) — Code 33.

2. Open limit switch (LS) —
Code 33.

3. Check all low-voltage wiring
connections.

*NO

Replace control only if all checks

¢ 115v should be present at the inducer motor. If so, replace inducer
motor. If not, check 115-v wiring.

o If Code 32 is displayed check for:
1. Open gas inlet pressure switch (when used).
2. Open pressure switch (LPS) and/or tube — Code 32.
3. Open draft safeguard switch (DSS) — Code 32.
4. Open auxiliary switch (ALS)(downflow only) — Code 32.
5. Check all low-voltage wiring connections.

« 115v should be present at the ignitor. If so, replace the ignitor; if not,
check 115-vac wiring to ignitor.

¢ LPS, DSS, or ALS open while HPS if closed (high-gas-heat only) —
Code 43.

No

are OK.

Replace control only if Code 45 is

* Yes

Main burners ignite.

Yes

Main burners stay on.

Yes

Indoor blower motor starts on
heating speed after 45-sec
warm-up period.

No

I

No

|

No

Control will attempt to light burners 4 times (approximately 1 minute
between attempts — Code 34). Voltage is present at the gas valve for 7
sec during each ignition trial. System will lockout after 4 attempts.

o Is the gas valve control knob in the OPEN or ON position?

® 24v should be present across the gas valve terminals C and M/P
(and C and HlI for high-stage test) during the 7 sec ignition trial. If
not, check all low-voltage wiring connections to valve.

o If 24v are present, and main gas does not flow:
1. Is supply pressure between 4.5- and 13.6-in. wc? If not,
adjust supply pressure.
2. If supply pressure is between 4.5- and 13.6-in. wc, replace
gas valve.

® Check ignitor position.
® Check burner carryover gap.

® Check manifold pressure (1.3- to 1.7-in. wc for low-stage gas
heat; 3.2- to 3.8-in. wc for high-stage gas heat).

® Check for proper orifice size.

No

displayed, or if all checks are OK.

Replace control only if Code 45 is

Is Code 31 (high-gas-heat only), 32, 33, or 34 displayed? Check
code information label to diagnose.

® Check polarity of 115-v power at J-box and control — Rapid
flashing LED.

* Check ground continuity from J-box to control.

® Check flame sensor microamps (4.0 nominal; 0.5 minimum for
control to recognize flame).

displayed, or if all checks are OK.

Replace control if Code 45 is dis-
played, or if all checks are OK.

Yes

Furnace runs until call for
heat ends.

No

* See 2-Stage Gas-Fired Induced-Combustion Furnaces with PSC
and ICM Blower Motor Troubleshooting Guide.

* Yes

Turn thermostat to OFF; gas valve
shuts off burners; 5-sec inducer
post purge.

* Yes

Indoor blower motor stops after
90, 135, 180, or 225 sec.

* Yes

Heating sequence of operation
complete. Remove blower door,
move setup switch 1 (SW-1) to ON
position and repeat process to check
high-stage gas heat operation.
(When finished return SW-1 and
SW-2 to original desired settings.)

No

No

e If not, check for:

Satisfied thermostat.

Open inlet gas pressure switch (when used).

Open pressure switch (LPS) — Code 32.

Open draft safeguard switch (DSS) — Code 32.
Open auxiliary limit (ALS)(downflow only) — Code 32.
Open 24-v fuse (FU1) — Code 24.

Open limit switch (LS) — Code 13 or 33.

Open flame rollout switch (FRS) — Code 13 or 33.
Check 115-v line voltage — LED off.

Check for sources of electrical noise interference (electronic air
cleaners, nearby TV, or radio antennas).

©ENOIARWONE

No

Clean flame sensor if microamps
are below nominal.

Replace control only if Code 45 is

o If inducer and burners continue to operate, check for 24v at the
gas valve. If 24v are present, verify that the thermostat is open
across R and W. If no voltage is present, turn the gas valve
control knob to the OFF position. Replace gas valve.

No

displayed, or if all checks are OK.

Replace control only if Code 45 is

® 24v should be present across R and C. If not, check for:
1. Open limit switch (LS) — Code 13 or 33.
2. Open flame rollout switch (FRS) — Code 13 or 33.

 24v should not be present across R and G. If so, turn thermostat
FAN switch to AUTO.

displayed, or if all checks are OK.

Replace control only if Code 45 is

displayed, or if all checks are OK.




Appendix E

Static Pressure Reading Location Diagrams

CONDENSING
UNIT

H

C T
U | (o B odore <=

MMM T F—\—

L \ SUPPLY STATIC

—L

::]I:]: D % \\N
1T L

S INCLINE MANOMETER
RETURN STATIC =T 2 ) ’< 5 T

/
b
GAS-FIRED

- ELECTRONIC WATER HEATER

]
Ml
[l

S\\e\
|

I
/IIIIIIIIIIIIIII
I

il

/

AIR CLEANER

INCLINE MANOMETER

/AII:FLOW

A95364
Fig. 8—Upflow Total Static Pressure Reading Locations

RETURN STATIC %

INCLINE MANOMETER ‘

o

J

(-3 S ~-\M\~

)
"
N
ELECTRONIC % A
AIR CLEANER S
B
i_r,P SUPPLY STATIC
/ AIR CONDITIONING \\N
REFRIGERATION

colL
PIPING
|:> AIRFLOW

Fig. 9—Horizontal Right and Left Airflow Total Static Pressure Reading Locations

AN

INCLINE MANOMETER

A95366



RETURN STATIC

\ ELECTRONIC

AIR CLEANER

Qf

INCLINE MANOMETER

CONDENSING
UNIT

|

1)
I
1

\

TN

HUMIDIFIER —\

SUPPLY STATIC

/— AIC COIL

Z4
Ry
AN

1

INCLINE MANOMETER

A95365
Fig. 10—Downflow Total Static Pressure Reading Locations
Tools Needed:
1. Pitot Tube
2. Incline Manometer/Magnahelic
EXAMPLE 1 EXAMPLE 2
Return ESP after Filter 0.20 in. wc Return ESP before Filter 0.10 in. wc
Supply ESP before Coil 0.40 in. we Filter Static Drop @ 2000 CFM 0.10 in. wc
Total ESP 0.60 in. we Supply ESP after Coil 0.20 in. wc
Coil Static Pressure Drop Wet 0.20 in. wc
Total ESP 0.60 in. wc

Both Examples 1 and 2 are correct. Example 1 ESP readings were taken as laid out in static pressure reading location diagrams. (See Fig. 8-
Example 2 readings were taken as described. The coil and filter static pressure drops were taken from the manufacturer’s product data sheets
the assumption that 2000 CFM is being delivered.



Appendix F
Furnace Staging Algorithm

On initial thermostat call for heat after power-up, furnace staging algorithm provides 16 minutes of low heat provided SW-1 and SW-2 are off.
If call for heat still exists after operating for 16 minutes in low heat, furnace switches to high heat until thermostat is satisfied.

During subsequent calls for heat:

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 is satisfied.

1. After Low Heat has run for 16 minutes and call for heat is still present.

2. When furnace staging algorithm (using previous cycle information) determines High Heat is necessary for entire thermostat cycle.

3. After calculated Low Heat on time has elapsed and call for heat is still present.

The following flowchart shows how furnace staging algorithm calculates Low Heat on times. To predict low-heat operation, the times in Low
Heat (LH) and High Heat (HH) during previous cycle must be known. The furnace staging algorithm uses these values to determine how much

low-heat operation will occur on next call for heat.

Four examples are shown below to illustrate what furnace will do on a cold start, coming out of night setback, coming on in Low Heat, and

coming on in High Heat.

EXAMPLE 1:

Furnace ran for 16 minutes in Low Heat and 5 minutes in High Heat during previous call for heat.
LH =16

HH =5

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

3648< 5398< 560000 Calculate Low Heat run time for next cycle.

5600- 5398 ) ) . . . .
LH =~ 122 = 1.6 0 Nextcycle, furnace will run for 1 to 2 minutes in Low Heat and then switch to High Heat if

run time . .
for heat is still present.

EXAMPLE 2:

Furnace ran for 16 minutes in Low Heat and 10 minutes in High Heat during previous call for heat.
LH =16

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

7148> 56000 Next cycle furnace will only run in High Heat. Low Heat run time is O minutes.

call

still present.

EXAMPLE 3:
Furnace ran for 13 minutes in Low Heat and 5 minutes in High Heat during previous call for heat. This can happen if furnace staging
algorithm calculated 13 minutes based on a previous call for heat.
LH =13
HH=5
Calculate: (228 X 13) + (350 X 5) = 4714
3648< 4714< 56000 Calculate Low Heat run time for next cycle.
5600—- 4714 . ) . ) ) )
LHiuntme = = 122 = 7.26 0 Next cycle, furnace will run for 7 to 8 minutes in Low Heat and then switch to High Heat if
call for heat is still present.
EXAMPLE 4:
Furnace ran for O minutes in Low Heat and 10 minutes in High Heat during previous call for heat.
LH=0
HH =10
Calculate: (228 X 0) + (350 X 10) = 3500
3500¢< 3648 O Next cycle furnace will only run in Low Heat for 16 minutes maximum, then switch to High Heat if call for hgat is
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Appendix G

Quick Reference Information

LOW-HEAT PRESSURE SWITCH LPS SETTINGS

MODEL NO. FACTORY SETTINGS HIGH-ALTITUDE SETTINGS
Make Point Break Point Make Point Break Point
T osinwe | QRIAERET | ommnwe Baamn
331AAV 0.37 in. we O'ézLﬁg'(L’igEL")vc 0.35 in. we 0'%g§DOL()ASE;EL¥VC
cazinwe | BEEIERMT | ammwe | Gosasna

HIGH-HEAT PRESSURE SWITCH HPS SETTINGS

MODEL NO. FACTORY SETTINGS HIGH-ALTITUDE SETTINGS
Make Point Break Point Make Point Break Point
o osoimwe | GRISERET | osnwe B
331AAV 0.67 in. we O'ézljgfigl‘él_")"c 0.62 in. we O.?I;EiDOI'_OASBiEL;NC
e

FLAME SENSOR MICROAMPERAGE:
Microamp Range: 0.5 to 6.0 microamps
Typical Reading: 4.0 to 6.0 microamps

HOT SURFACE IGNITOR READING:
Ohm reading of HSI new cold: 40 to 90 ohms (Resistance will go up with HSI life and exceed new HSI resistance over time.)

GAS VALVE OHM READINGS:
M to C: 98 ohms (solenoid coil)
Hito C: 1.5 ohms (bridge rectifier, use diode test function setting on meter)

POWER CHOKE (INDUCTOR):

Run unit in cooling mode and measure motor amp draw before power choke. Then rerun unit in cooling mode, but this time measure amp draw
without power choke in line. The amp draw should be higher without power choke. Some ammeters will register a lower amp draw (look for a
change in amperage).

DRAFT SAFEGUARD SWITCH:
HH18HA215 (Manual Reset) Break Point 2152F6

FLAME ROLLOUT SWITCH:
HH18HA291 (Manual Reset) Break Point 2902F6



Twinning
Only upflow, PSC, 2-speed furnaces can be twinned. Units that are certified to be twinned are listed in twinning kit Installation Instructions. Bott

of the units to be twinned must be the same size and same model furnace. Mis-matching twinned units is not allowed.

NOTE: When troubleshooting twinned furnaces, it is helpful to disconnect twinning jumper and troubleshoot furnaces separately. If a polarity
status code is flashed, go to page number indicated in Index for Rapid Flashing LED.

WARNING: Do not use back of furnace for return-gir WARNING: Do not remove center return-air partitigns
A duct connection as limit cycling will occur. A failure to A between furnaces. Failure to follow this warning cquld
follow this warning can cause fire, personal injury,| or — | result in improper auxiliary limit operation, fire, personal
death. injury, or death.
CAUTION: Failure to select identical blower speed taps CAUTION: When common-venting twinned, Categoty |
A in both furnaces can result in overheating of furnace (negative pressure venting) furnaces, excessive conden-
| components, possible loss of furnace operation, inguffi- A\ |sate may occur as a result of oversized vent systems.
cient airflow, and damage to the furnaces. ~ | Dedicated vents and/or proper vent sizing per furpace
Installation Instructions will reduce the potential for
condensation.

IMPORTANT TWINNING REQUIREMENTS TO CONSIDER
Please read and follow the entire furnace Installation Instructions and twinning kit Installation Instructions when installing these furnaces.
A combination of 1 full side and bottom inlet plenum or a bottom-only inlet plenum must be used for return air for each furnace. The preferrec
method is that all return air be brought into bottom of furnaces through a common bottom plenum.

With 2-speed furnaces, low-speed gas heat in both furnaces is used for single-stage heat. High-gas heat in both furnaces is used for second-
heat.

The furnace installed on left-hand (LH) side is considered the MASTER furnace. The right-hand (RH) furnace is considered the SLAVE
Thermostat connections are made only to MASTER unit.

SEQUENCE OF OPERATION

See Fig. 11 and 12 for 2-speed PSC furnace twinning connection and schematic wiring diagrams while reviewing sequence of operation.
Twinning operation is controlled by LH or MASTER furnace. The TWIN/TEST angh-@4V connection wires ensure the 2 furnaces coordinate
their blower operation. When either furnace requires blower operation, both furnaces operate their blowers at the same speed (the highest sf
required by either furnace). Both furnaces operate simultaneously in the same mode: low-gas heat, high-gas heat, low-cool, high-cool,
continuous fan. Exceptions can occur if a safety device in either furnace is activated (such as low-gas-heat or high-gas-heat pressure switch, flz
rollout switch, limit switch, draft safeguard switch, twinning auxiliary limit switch, or flame-proving sensor). In such a case, the other furnace
continues to operate unless the safety device is the flame rollout, limit, or twinning auxiliary limit switch, in which case both furnaces respond

TWO-STAGE HEAT WITH SINGLE-STAGE GAS-HEAT THERMOSTAT
NOTE: SW-1 and SW-2 in BOTH furnaces in OFF position.

1. LH or MASTER furnace control determines whether furnaces are both operating in low-gas heat or high-gas heat, depending on control
adaptive gas heating mode when R-W/W1 circuit is closed in MASTER furnace.

2. Operation in all modes is the same for twinned furnaces as for individual furnaces. See Sequence of Operation section in this guide or
the furnace Installation, Start-Up, and Operating Instructions.

TWO-STAGE HEAT WITH 2-STAGE GAS-HEAT THERMOSTAT
NOTE: SW-1 in both furnaces in OFF position, SW-2 in both furnaces in ON position.

1. The 2-stage thermostat (NOT 2-stage furnace control's adaptive gas heating mode) determines whether furnaces are both operatin
low-gas heat or high-gas heat, depending on whether 1 or both thermostat stages (W/W1 or W/W1-and-W/W2) are calling for heat.

2. Operation in all modes is the same for twinned furnaces as for individual furnaces. See Sequence of Operation section in this guide or
the furnace Installation, Start-Up, and Operating Instructions.



sageuIn Buisuapuo)-UoN paads-g pauuim] Joj welbelq uonosuuod—TIT B4

L9TV6Y
a'A3Y TO-TS02ZE “NO pauini aq LUNY BU} JOU SAeA SeB U JALION , 1531 ININOWOD OSTVY . (‘0°N) 1SdS "HOLIMS YOO THILNI H00Q ¥3IMOTE XNV IAVTS 0
"4oea SpU02as GT-/ 10} paads |00D-YBIH Jolow Jamojq pue ‘paads eaH-se9-ybiH Jojow mohmzum\wwmmw\wﬂﬁumﬁmwumml_\ﬂ AL 310d-030VHS '033dS-Z YOLOW L4v¥d G30NANI wai
1amo|q ‘paads JeaH-se-moT J0jow Jamolq ‘ISH ‘paads-ybiH Jojow Jaanpul ‘paads-mo con prw A3 LY ONINNIAL il (‘XY "INV §°0) NOLLOINNOD ¥3IHIQINNH DVAYZ WNH
K (OVA STT) ¥3LINDI J0VHUNS-LOH ISH
Bworw%mhws remimL Ws _oz_._ou.m_._._. nm oo oo og%mogm oo - w_oo._ o (§310 FONYHOTNVI) SNLYS 3N71S (O'N) 1SdS 'AVI3Y HOLIMS 4NSSIYd LYIH-HOIH  ¥SdH
} [BUILLISY , LSTL/NIM.L, 8L} HOUS "Pa}3|LI0d SpoLiad fejsq HO-18Mmajg pue shind-1sod IovIdI0I|ONd —& 4O ¥ILSYIN ¥OH LAdS ‘HINNC ONINNIML [
199npul [fe yum pue sindul Jeisowsay) ou ynm aauanbas 1sa} Jusuodwiod ay) ayeniul o1 (IVNNYI) 1545 (O'N) LSdS 'HOLIMS F4NSSIud LYIH-HOIH SdH
1S31 ININOJNOD | ] NS 013 = ‘STHOLIMS ONILLIS AVIIA 440-HIMOTE 73 EMS ¥ FOVLS-Z 'SHOLVHIHO LVH-MOT INVANNGTS SAVA SVO A9
(4L pue saim €) ANNOYS INIWINDI “@ (IVNNVW) 1SdS 'HOLIMS ATNO-LVIH-MOT ms ¥ Q3TIVLSNI Q1314 ‘3sn4 2n4
apow aandepe Jeisoway) abeis-a|bus yum pasn 10N NHO ANAOYD a3 = (IVNNYI) LSdS ‘HOLIMS ATNO-LVaH-HOIH TMS ¥ Q3TIVLSNI AYOLOVH 'IdAL 3AV18 ALLOWOLNY ‘dY € '3SN4 nd
EWOINE |iM [0UOD “UOMUB M_oqwﬁww__xmwwwowmw& |_| HOLOINNOD ONINNIML LINOYID-T 67d 300YLOT 1T YOSNIS ONIAOYA-TNVTH 384
aAINOASUOD N0} JBKE 4N00 [t LNONIOT-NOILIND! “TT TYNIWHIL M3HOS ONIIIM 0TI (%] HOLOINNOO ONINNIML LINJHIOZ 81d (O'N) 1SdS '13STd WNNVA-dNILYIAO HOLIMS LNOTIOY 3NV 2S¥d
m._._U Q m ] ) o086 "Spu0das 0 dwind yeay Jo buijood (OVAVZ) ONINIM AHOSSIOOV 1314 —_ HOLO3NNOD ISH LINJYId-e 9d (‘O'N) 1SdS ‘13534 WWNNYW-dWILYIAO HOLIMS LNOTI0H IWVT4 TS¥d
Cm Cm 03sszz | | SPuooss sez 1o 08T 'set ‘06 Buneay seo ,Ejmm 440-43M078 0T YOLOINNOD WalI LINDHIO-E €1d (NOWWOD) NOLLOINNOD MINVITO MIV JINONLOTTE  2-0v3
puooas ¢ duing (OVASTT) ONIMIM ¥IMOd Q1314 —_——— YOLOINNOD LINDYID6 2d .
B Cm J3S08T JeaH 10 Bujoo) ‘spuodas Gy Buresy ses :Ay13a NO-¥IMOTE 6 (XY dINY T ‘OVA STT) NOLLOINNOD ¥3NVITD ¥IV OINOHL03 13 T-0v3
m *Ajuo uoyeluasaidal [ealjod]s Ue aie SjoquiAS ‘g (OVAYZ) ONIYIM TOHLNOD AYOLOVH YOLOINNOO LINOYIS-cT T ('O'N) 1SdS 'HOLIMS Q¥vN934VS 14vda ssa
J3Ssel 'Dasn 10U SO UBYM PaoaLILD AojoR ) (O'N) 1SdS ‘13534 OLNV-IUNLYHIAWALHIAO HOLIMS LINI s1
O m D3IS06 aluiey aA0id 0} [01U0D 10} 108U UId-ZT 4O OT (VASTT) ONIMIM HIMOd AYOLOVS (ON) LSdS 'HOLIMS 3HNSSTd LY3HMOT s AYLINDYID ANY HOSSIOOHOHIIN ndo
Il N . ’
vy € (03s) uid Je [ejsw 193ys wumeeww:umsmc:om mm %ﬁﬂﬂ% wu L9 TYNINYEL TONINGD - (O'N) LSdS HOLIMS JUNSSTIA-SYOMOT  Sdo1 HOLIOVAYD dvo
HOLIMS 4} dINV-E B Yim Al 109y °§ - YOLIOVAYD-LI1dS-LNINVWYd ‘a33dS ¥ ‘YOLON ¥3MOT8  IWM18
suonoajes $3000 SNLYLS ¥04 30010 ONILLING-LHOI a3
AvV13d paads wnwndo uo s|re1ap 10} SUONINIISU] UONE|ISU| 89S TONINEEL ©) X089 NOLLONNC a0 (O'N) LSdS ‘13534 WNNVIN - 'dWILYFAO 'HOLIMS LINIT XNV IAVTS S-S
440 4amo1d 'SUONIPUD Sfe1ane 10} S1e SUOROBISS Paads Jojow Jomolg 'y NOILONNE —o— ('O'N) 1SdS "HOLIMS ¥OOTHILNI 400d ¥3MO18 Nl (O'N) LSdS ‘13534 WNNYA - 'dWILYIAO ‘HOLIMS LINIT XNV ¥3LSYW STV
*S9UINMS PEOLISAO [ellaY) 19Sal-0ine
0o Qo [eUIBIUI UreIU0D sIojow (WAA1E) Jamolg pue (WA 48onpul “g [CN\ERER
T=1z a.m adf) Jusreninba 1o swes au
m e 1HOT asn ‘padejdal aq 1snw ‘panddns se a1m [euiBlio ayy MQ\MH& z , _ _ _ _ -~ -~ _
e 1HIH AU} pUE O)MS 103UUO0ISIP 8} Usamlaq alim Jaddod Ajuo asn T - - - o
| mmly ] INYON TIATON [
z 1 -SA10N - as Y oNAN LS “JOVNYNA ANVH 1331 3HL
» S X AINO OL SNOILOINNOD
HOLIMS SSW wh WS - NO NOILISO 43LS V. N LYLSONYIHL AV
HOLIMS VNS AYTS NO NOLLISO I0VNYNA ANVH LHOIM NI ¥3dWNC ONINNIML d33% |
- 3OV I l 0L SNOILOINNOD ( )
dn-13S 1vaH ¥ _ _ N3 zo3s 9s INA AT
LIAVS. OL H3dWNC ONINNIML FAON || LVLSONN3HL ON TW T517g s n1g h ] o= NeJojeroy En_%\_\ﬁz o u Mimmios zm
A o
 (E om N e 2 [FO0OOR " = DRICIRIIRI)
= 5 OO Q0O O 0K © TWMHO3zm _| = e [500[00R 1531 -
L o
o NS 7H3ION b2 (50 000RY " = PloloRlcle) g & =D S0 19 o \[ED
R L I—,
w| = v wvan | SIQQO0OH N | LHM B o @ 06 Ly fe¢g
= =Dsyo-01 | Td - — —_ an) ek AINO LY3H-HOIH me= |
® o v 222 NvaiL 2 AINO LY3H-MOT == r |
Arr =0 LvaH ATNO LY3H-HOH m— . | SONISYD , A ——==1000H | [Z AV130440-43MO0TE M=
NVAL FsvoH |19 AINO LY3H-MOT m= s | NISIIOH [ 2N 4 INORNOD o |03y Av130340-43amOTE -
~~ [——=1000H | [£ AV130 440-43IMOTE me= @ | HONOYHL ol = Yol o) = *
(K] [—= NOWWOO AV130 44043M0T8 —m & | S3SSVd 2l = o fal 2 E @oq
@ o | |03y ! A pTiid NEO F23
ol = Nﬁﬂ Bl = X zg3
= 3 LHM = < Iy 8 ® FERN
d pmTdd a3 —03 MO O G = !
S8 N0 zg I 2500
ler~aae a2 LHM —H=loogl :n_wuﬁw_ﬁou
o s
o © OO 3 2id | -
~SQQ- = NdD TOYINOD =
g 30vNHNd a3 -
2d _ n = [ !
[EL] = E |
|
g ™ i ed[efz]t S
2 e _ : g
i =) = @
[T g : T LETLE LB
ry Ll g = ! INaS T\ NEo B Z ssa |
H. I I A N R B Q
-—Es .ﬂl_z% < [= = > ssa RN v Ty 3 E: = |
= | e — =1 <
|||||||||| L = o bE ] " TrERT T @I ="
\o.mwm. LM [T @I LHM il 91d =< = m T# 310N a S z
-re —== B (Q.034 NIHM) HOLIMS oy [ul P o
175100 e [ maj Z I 103NN0OSIA a3snd O o m c | g
(@034 NTHW HOLIMS o s 3| 203 2 war g% (3SA NaHM) |
193NNODSIA a3snd e S A S | N4 544 |
=
YO wai g3 @3sn NIHM) ! 9#3I0N o
1S4 SdOTT
g N&g & o
SdoT s | ,F.ML@’ 2
Ngg 1< SdH JX5)
M o Sd1 |
. 2 ¢ 01& 07 M 1#310N !
Ngg SdH IX5) s/ 9% | i - - - - - - -
1#310N P ! E\so e
s1 N - - - - - - - -
[E e g
JOVNYN4 HY "0 JAVIS NVHOVIA NOILOINNOD 3OVYNAN4 JOVNHNd H1HO Y31SVIN

— 44—



saoeuIng Buisuapuo)-uoN paads-z pauuim| oy welbelq onewsyos—zT ‘Bi4 <
89TV6V

d°A3d T0v-¢e0cee

*(M)1L pue saim g) apow aandepe pauIN o

‘NO|  310v1d3034 ON1d — ANNO¥O aT13i4 (IVNNVW)-LSdS 'STHOLIMS ONILLIS AV13A 440-4IMOTE ¥73 EMS * ('XVI "dIY §°0) NOILOINNOD ¥3IIAINNH JVAYZ WNH
JeIsoway) abeys-a|buls yum pasn 10N “ZT 0 IM J3IlIpiny ay)

- (IWNNVA)-LSdS "HOLIMS ATNO-LV3H-MOT ~ ZMS * (ONF1SdS *

. 301dS A131d 6 TYNINYIL MIHOS ONIMIM 1314 O'NF-LSdS 'AVI3Y ¥ILINOI JOVAUNS LOH  ¥ISH
'SINoY 931y} Jaye 1953l A|[eDBLIOINE [[IM [0AU0D Jou aAeA seb ay) JayiisN ‘yoes > o (IVNNVW)-LSdS ‘HOLIMS AINO-LY3H-HOIH ~ TMS ¥ (OVA STT) ¥ALINIDI IOV4ANS 1OH ISH
“UonIuBI-I0}-SeL) [njSS20NSUN SAINOBSUOD SPU0J3S GT-/ 10} Paads (00D | INNOUD ININAINGT  £gs 83d NO HOLONANOD —— HOLOINNOO ONINNIML LINOYIO-T 61d (‘O'N)-LSdS ‘AVT3Y HOLIMS FUNSSIdd LVaHHOIH  dSdH
In0y Jaye 920 [l N0xo0l-uomul “TT | -yBIH Jojoul Jamolq pue ‘paads (OVAYZ) ONIMIM AHOSSIOOV T3l — — - JOLOINNOD ONINNIML LINDYIDZ  81d (O'N)-LSdS ‘HOLIMS FUNSSIAd 1V3H-HOIH SdH
. Spu0das 1B8H-Se9-ybiH Jojow Jamojq (OVAVZ) ONINIM TOYLNOD A¥OLOVA YOLO3INNOD ISH LINYIOZ ~ 91d 39V1S-Z ‘SUOLYYIO LYIH-MOT INVANNAZH-IATVA SYO A9
mm%f%% %_mu mn mm_ e%(.m_m:ommwmmw % %.m_wm o1 ‘paads me.m%o.ﬁo._ Jojou (OVASTT) ONIMIM 43MOd AHOLOVS —— moﬂwuumm_(ﬁw %wm“wm Mm Q3ITIVLSNI AHOLOVA ‘3dAL 34v18 IALLOWOLNY ‘dINY € ‘35N nd

! - X M ! , -ybi| - -
SpU023S ¢ QE:%EE 10 DUI00D *SpUC23S 1amoig 1SH ‘pescis-ydl Jojoul TYNINY3L TOHINGD  mem 3JOHLOTNI HOSNIS ONINOH-INV TS 3sd

J13anpul ‘paads-moT Jojow YOLOINNOD LINDHID-ZT d

; \ (O'N)FLSdS 13534 WNNVA- dNILIIA0 HOLIMS LNOTION IWVTH  2Sd
o Gy DUIBAY SeD SAVTIANO-YIMOTE 6 | jagnpu sy NO UIRY [ [04U0D WNNEEL O ¥IHIAWNH =2 IAVA=T- (ONFLSdS 13534 WNNVA- 'dNILIIA0 HOLIMS LNOTIOY JWVTH TS
e amios s sy pasauoogoey | SL SPUOIES O g 1o} NOUONNY @ (510) 15 1353 QUM LAIMSSRG oG L] 1 N N3 NGS AT oY SNodioa v

LBy ar01d 01 jonica JeUILLI®) WO, 3L OF feuiial 1531 ININOAWOD (XYW dN¥ 0T OVA STT) NOLLOINNOD ¥3NV31D I DINOHLO3TE  T-0¥3

. f (O'N)-1SdS "HOLIMS FUNSSTMd LVIH-MOT sd1 55 ;
10§ 10198UU02 uid-zT Jo QT uld Je [elow 198Ys LLSTLNIML, 3uTioys ‘pajejdwod 0STV ‘HOLOINNOD SSNE ONINNIML LINJHID-T LSZL/NIML (O'N) LSdS "HOLIMS Qd¥N934vS 14vaa ssa

(O'N)-1SdS 'HOLIMS FUNSSTUd SYO MOT  SdO1
30BUIN 0} PAI0AUU0D 8 1SNWI BIM SIYL °Q spouiad Aejeq Jo-lamojg Vv | ASTL MO YL ST e o L ey S AMLINOHID GNY HOSSZO0RIOUIIN o
oSy dNY-E B Yiim Auo aoeidey ‘G | pue abind-1sod J9anpul (e yum pue (NS AV LY SNINNIL WL %08 NOLLONNC ar (ON)-LSdS ‘AVIZH HOLON tomoa v
UOIDBIas PaaCs WNINGo U0 SKEp sindul Je}ouLay} ou Lyim ouanbas (O'N)-LSdS 'HOLIMS YOO THILNI ¥0OQ ¥IMOTE XNV IAVIS Tl HOLIOVAYO-LdS- LNINYNNE ‘Q39dS -+ HOLON YamoTd  Wwig
5 10} SUONANASU| U Em:_%mm suor . 159} Juduiodwiod auy) ajerul oL (43A0-FONVHO TVNNVA)-SNLYLS ('O'N)-LSdS "HOLIMS OO THILNI HOOA ¥IMOT18 bl 10dS "AV13d 3ONVHO G33dS HOLOW ¥IMOTd  d71D/LHE
SLBIBAE JOj BIE SUORIBISS P3eds _Eeﬁ.m%_%@,mm 4 JAVS HO YILSYW HOH LAdS ¥IINNC ONINNIML ~ CL 10dS "AV134 IONVHO 433dS ¥OLOW ¥IONANI  HOIHI 10dS ‘AVTaH SONVHD 03343 HOLON HamMoTd  HOTHE
DEOJIBAO [ewIa) 19SaJ-0JNe [BUalUl UIBJI0D - 7 i (ON)-1SdS "AVT3d HOLOWHIONANI  ¥al (O'N)-1SdS ‘13S3d TVINVA-dWILYIA0 “MS LINFT XNV IAVIS S-SV
siojow ?z:e 1amojq pue (al) Jeanpu|  °g L _ . Tl B F10¢'03QVHS 'A3IASZ MOLON LAveid AFonant— di (O'N)-LSdS L3534 TYNNVA-dWILYIN0 “MS LINIT XNV YALSYA  W-STY
"alim adA} JuaeAinba 1o awes mw: asn ‘paoedal — — — — — — - - aNToT1
aq 1snw ‘payddns se ‘aum feuiblio ayr jo Aue j| °z NYO NYO A [ECES — — - p . - —
30BUIN} 3L} PUE YOIIMS 108UU0ISIp : > 81
Uy usamiag aum Jaddod Auo esn T ladl 2 m 2 S-SV — !
_ » s e - Jr -
‘S31ON — | woy 8 - o) e
vIN :MM I 7 a3y no
oo O I
T eag ECTA o
«-—o—} — 1L -
Cm Cm 23SS2C L WSV
M Cm 03S08T \\: o SONISYD NI STTOH 3
Cm W D3SSET ZNA HONOYHL S3SSVd U o
o oW 03506 Lo éjellee W2 |
vo€ TN
woums 39
ndo [T ms
Av13d L#31ON LY Leaton
““““ d o |
440 ¥3IMOTg , — — #3100 |
| & 5491
2090 (@3snnaHm) Td o FISVA < TWM LHm (@3N NaHM)
nmZn< y3dWNe
Cm & 1HOT L [ONINNIML Sd1
W HH o |] T
- 1S3LNIML ssa
H ®] NYON ¢ _ <9 1S3L/NIML
4 T € ) a3y < pe
B
HOLIMS (@3sn N3HM) i )
HOLIMS IS4 WOH (@3sn NIHM
s1 RN
dn-13S 1vaH  |* 1 L5 THRoW oK
3
2 YN[zt 3
=9 2sud viN[zrq 530N
— G
VN @AAA %
I S#3LON > __ M.
| & N [0K] = NyO
ARUE: RIS = |3 VAR
192 203 R | T3S wn [P 3 = _ _
- - - “JOVNYNA 7% 2038 “NvaL 61d
Zaq OVASTL ¥Tdd 3AV1S NO NOILISOd e 30VNHNA
= [y \3AV1S. OL ¥3dWne ZadT ovAGTT ¥idg ¥3LSV NO NOLLISOd
Nl o3 e 4 ONINNIML 3AON = [y LSV, NI 3dNNE
¢ L nal [wop [ ; 4 ONINNIML 433X
T
2 |ea ]y aal <
2 |89 |y aal
o1
HOT/1HI o1
¢ ° AOT/HI
: 71 led |
17 |ow _
B
S il JOVNYNS ONVH Lo o
1HOIY OL SNOILOINNOD —cd A
wm1a NOWWOO 1V1SONYIHL ON INVYIN JOVNING ANVH 1437
NYg _ 3HL ATNO OL SNOILO3INNOD
5 J000TH 1VISOWHIHL INVIN
n
. 11
AT0/LHE
{ | S10/LHE
¥OT/HE Nog
- - o YO/IHE
ONNORD ININGIND3 L4/ _ AVIOVIa p _ -
ANNOYO INFWAINGI
JOVNINT HY 90 FAVTS T#3LON HOLIMS 103NNOJSI Q1314 OVASTT OL OILVINZHOS 3OVNHN4

T#310N _ HOLIMS LOINNODSIA a1314 OVASTT OL JOVNAN HT 40 431SVIN

— 45—



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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