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NOTES:
1. Airflow expressed in standard cubic feet per minute (SCFM).
2. Motor voltage at 115 V.

Section X: Safety controls
Control circuit fuse
A 3 A fuse is provided on the control circuit board to protect the 24 V
transformer from overload caused by control circuit wiring errors. This is
an ATO 3, automotive type fuse and is located on the control board.

Blower door safety switch

This unit is equipped with an electrical interlock switch mounted in the
burner compartment. This switch interrupts all power at the unit when
the panel covering the blower compartment is removed.
Electrical supply to this unit is dependent upon the panel that covers the
blower compartment being in place and properly positioned.

Rollout switch controls
These controls are mounted on the burner assembly. If the temperature
in the area surrounding burner exceeds its set point, the gas valve is
de-energized. The operation of this control indicates a malfunction in
the combustion air blower, heat exchanger or a blocked vent pipe con-
nection. Corrective action is required. These are manual reset controls
that must be reset before operation can continue.

Table 19: Blower performance CFM - any position (without filter)

Models Speed
Bottom Airflow Data (SCFM)

External Static Pressure (in. H2O)
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

40A

High 1290 1260 1220 1160 1100 1040 960 840 750 660
Medium High 1170 1140 1110 1070 1040 990 930 820 730 650

Medium 990 980 940 900 860 830 790 730 680 630
Medium Low 900 880 850 810 770 730 670 630 600 560

Low 730 710 690 650 620 590 540 510 480 450

60B

High 1402 1374 1354 1328 1299 1262 1222 1167 1107 1036
Medium High 1252 1233 1203 1182 1150 1125 1095 1064 1031 980

Medium 1076 1059 1029 1007 973 946 908 883 843 800
Medium Low 988 967 936 903 875 838 806 765 737 685

Low 798 769 727 695 650 619 574 517 485 443

80B

High 1445 1423 1397 1365 1339 1311 1283 1250 1204 1140
Medium High 1282 1266 1232 1211 1182 1157 1128 1097 1069 1013

Medium 1098 1084 1059 1027 998 967 939 910 879 822
Medium Low 1012 993 953 930 894 851 828 773 752 692

Low 865 810 763 730 689 628 594 520 496 448

80C

High 1713 1682 1643 1600 1558 1519 1480 1436 1385 1333
Medium High 1554 1519 1485 1439 1404 1368 1327 1280 1176 1130

Medium 1380 1351 1302 1263 1224 1171 1128 1085 1030 943
Medium Low 1177 1142 1083 1050 988 922 890 819 798 687

Low 951 841 650 588 457 418 355 227 203 N / A

100C

High 1734 1694 1650 1611 1570 1536 1485 1438 1392 1335
Medium High 1568 1537 1492 1453 1414 1373 1327 1279 1230 1118

Medium 1420 1380 1332 1294 1249 1196 1152 1100 981 938
Medium 1218 1169 1124 1067 1015 965 894 845 754 679

Low 979 846 647 580 464 427 345 220 195 N / A

100C

High 2143 2102 2065 2028 1989 1944 1892 1825 1733 1625
Medium High 1788 1749 1718 1672 1629 1587 1541 1500 1447 1355

Medium 1575 1539 1500 1456 1410 1363 1305 1246 1095 1030
Medium Low 1372 1325 1276 1225 1170 1111 1044 972 884 812

Low 1031 921 810 728 660 615 518 474 391 355

120D

High 2214 2173 2132 2086 2036 1994 1952 1907 1849 1777
Medium High 1841 1799 1749 1699 1659 1611 1567 1520 1471 1372

Medium 1605 1562 1514 1470 1416 1361 1310 1180 1119 1045
Medium Low 1405 1362 1303 1244 1189 1125 1054 986 876 826

Low 1135 1020 844 758 671 557 511 464 387 N / A

 CAUTION
Main power to the unit must still be interrupted at the main power dis-
connect switch before any service or repair work is to be done to the
unit. Do not rely upon the interlock switch as a main power discon-
nect.
Blower and burner must never be operated without the blower panel
in place.

!
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Pressure switches
This furnace is supplied with three pressure switches, which monitor the
flow through the combustion air/vent piping and condensate drain sys-
tem. These switches de-energize the gas valve if any of the following
conditions are present. See "Condensate piping and furnace venting
configuration" for tubing connections.
1. Blockage of combustion air piping or terminals.
2. Blockage of condensate drain piping.
3. Blockage of vent piping or terminal.
4. Failure of combustion air blower motor.

Limit controls
There is a high temperature limit control located on the furnace vesti-
bule panel near the gas valve. This is an automatic reset control that
provides over temperature protection due to reduced airflow. This may
be caused by:
1. A dirty filter.
2. If the indoor fan motor should fail.
3. Too many supply or return registers closed or blocked off.
4. Improperly sized duct system.
The control module will lockout if the limit trips 5 consecutive times. If
this occurs, control will reset & try ignition again after 1 hour. 

Section XI: Normal operation and 
diagnostics
Normal operation sequence
The following describes the sequence of operation of the furnace. Refer
to Owners Manual for component location.
Continuous blower
Cooling/heating thermostats have a fan switch that has an ON and
AUTO position. In the ON position the thermostat circuit is completed
between terminals R and G. The motor will operate continuously on the
speed tap that is selected through dipswitches on the furnace control
board. To obtain a different constant air circulation change dipswitches
to assign another speed tap.
Intermittent blower - cooling
Cooling/heating thermostats have a fan switch that has an ON and
AUTO position. In the AUTO position the thermostat circuit is completed
between terminals R and G when there is a call for cooling. The motor
will operate on the speed tap wire that is connected to the HI COOL or
LO COOL cooling terminal on the control board depending on 24V ther-
mostat input on Y1 or Y/Y2. The fan off setting is fixed at 60 s to
improve cooling efficiency.
Heating cycle
When the thermostat switch is set on HEAT and the fan is set on AUTO,
and there is a call for heat, a circuit is completed between terminals R
and W of the thermostat. When the proper amount of combustion air is
being provided, the pressure switch will close, the ignition control pro-
vides a 17 s ignitor warm-up period, the gas valve then opens, the gas
starts to flow, ignition occurs and the flame sensor begins its sensing
function. The furnace fires on high fire for 10 s, then it switches to low
fire unless there is a heating call present on W2. The blower motor
energizes 30 s after the gas valve opens if a flame is detected. Normal
furnace operation continues until the thermostat circuit between R and
W is opened, which causes the ignition system and gas valve to de-
energize and the burner flames to be extinguished. The vent motor
operates for 15 s, and the blower motor operates for the amount of time
set by the fan-off delay dip switches located on the control board. See
Figure 36. The heating cycle is now complete and ready for the start of
the next heating cycle.

If the flame is not detected within 7 s of the gas valve opening, the gas
valve is shut off and a retry operation begins. During a retry operation,
the vent motor starts a 15 s inter-purge and the ignitor warm-up time is
extended to 27 s. If the flame is established for more than 10 s after
ignition during a retry, the control will clear the ignition attempt (retry)
counter. If three retries occur during a call for heat, the furnace will shut
down for one hour. If at the end of the one hour shut down there is a call
for heat, the furnace will initiate a normal start cycle. If the problem has
not been corrected the furnace will again lockout after three retries.
A momentary loss of gas supply, flame blowout, or a faulty flame probe
circuit will result in a disruption in the flame and be sensed within 1.0 s.
The gas valve will de-energize and the control will begin a recycle oper-
ation. A normal ignition sequence will begin after a 15 s inter-purge. If
during the five recycles the gas supply does not return, or the fault con-
dition is not corrected the ignition control will lockout for 60 min.
During burner operation, a momentary loss of power for 50 milliseconds
or longer will de-energize the gas valve. When the power is restored,
the gas valve will remain de-energized and the ignition sequence will
immediately restart.

Troubleshooting
The following visual checks should be made before troubleshooting:
1. Check to see that the power to the furnace and the ignition control

module is ON.
2. The manual shut-off valves in the gas line to the furnace must be

open.
3. Make sure all wiring connections are secure.
4. Review the sequence of operation. Start the system by setting the

thermostat above the room temperature. Observe the system’s
response. Then use the troubleshooting section in this manual to
check the system’s operation.

Furnace control diagnostics
The furnace has built-in, self-diagnostic capability. A blinking LED light
on the control board can flash red, green or amber to indicate various
conditions. The control continuously monitors its own operation and the
operation of the system. If a failure occurs, the LED light will indicate
the failure code.
The SLOW flash speed is 2 s on and 2 s off.
The other flash codes listed below have the following timing: LED light
will turn on for 1/3 s and off for 1/3 s. This pattern will be repeated the
number of times equal to the code. There will be a 2 s pause between
codes. For example, the six red flash code will flash the LED light on
and off six times, then will be off for 2 s. This pattern will repeat as long
as the fault condition remains.
SLOW GREEN FLASH: Normal operation, no thermostat calls.
SLOW AMBER FLASH: Normal operation with call for heat.
LED STEADY OFF – If the LED light does not flash at all, check for
power to the board and check for a blown fuse on the board. If the
board is properly powered and the fuse is not blown, the control board
may need to be replaced.
STEADY ON ANY COLOR: Possible control failure. Remove and
check the control voltage fuse. An open fuse will result in a steady on
red LED. Turn power to the furnace off and back on. If the fault code
returns, the control board must be replaced. The control board is not
field-repairable.

 WARNING
Never bypass any safety control to allow furnace operation. To
do so will allow furnace to operate under potentially hazardous
conditions.
Do not try to repair controls. Replace defective controls with
UPG Source 1 Parts.
Never adjust pressure switch to allow furnace operation.

!



5750144-UIM-H-0423

Johnson Controls Ducted Systems 35

CONTINUOUS AMBER FLASH: Flame sense current is below 0.35
micro amps. Check and clean flame sensor. Check for proper gas flow.
Verify that current is greater than 0.35 micro amps at the flame current
test pad.
1 RED FLASH: This indicates that flame was sensed when there was
not a call for heat. The control will turn on both the inducer motor and
supply air blower. Check for a leaking or slow-closing gas valve.
2 RED FLASHES: This indicates that the pressure switch is closed
when it should be open. The control confirms that the pressure switch
contacts are open at the beginning of each heat cycle and will not let
the ignition sequence continue if the pressure switch contacts are
closed when they should be open. Check for a faulty pressure switch or
miswiring.
3 RED FLASHES: This indicates the pressure switch contacts are open
when they should be closed. Check for faulty inducer, blocked vent
pipe, broken pressure switch hose, disconnected pressure switch or
inducer wires or faulty pressure switch.
4 RED FLASHES: This indicates that the main limit switch has opened
its normally closed contacts. The control will operate the supply air
blower and inducer while the open limit condition exists. Check for a
dirty filter, improperly sized duct system, incorrect blower speed setting,
incorrect firing rate, loose limit switch wiring or faulty blower motor. 
If the limit switch has not closed within 5 min, the control will assume
that the blower is not functioning, will start a hard lockout and will begin
to flash the 11 Red Flashes error code. Power will have to be cycled off
and on to reset the control after the problem has been corrected. See
“11 Red Flashes” description below. 
If the main limit switch opens five times within a single call for heat, the
control will also indicate 4 Red Flashes and will enter a one-hour soft
lockout. 
5 RED FLASHES: This fault is indicated if the normally closed rollout
switch opens or if the limit switch has been open longer than 15 min.
The rollout control is manually reset. Check for proper combustion air,
proper inducer operation, and primary heat exchanger failure or burner
problem. The control will enter a hard lockout and power will have to be
cycled off and on to reset the control after the problem has been cor-
rected. 
6 RED FLASHES: This indicates that while the unit was operating, the
pressure switch opened four times during the call for heat. Check for
faulty inducer, blocked vent pipe or faulty pressure switch. The furnace
will lock out for one hour and then restart.
7 RED FLASHES: This fault code indicates that the flame could not be
established during three trials for ignition. Check that the gas valve
switch is in the ON position. Check for low or no gas pressure, faulty
gas valve, dirty or faulty flame sensor, faulty hot surface ignitor, loose
wires or a burner problem. The furnace will lock out for one hour and
then restart.
8 RED FLASHES: This fault is indicated if the flame is lost five times
(four recycles) during the heating cycle. Check for low gas pressure,
dirty or faulty flame sensor or faulty gas valve. The furnace will lock out
for one hour and then restart.
9 RED FLASHES: Indicates reversed line voltage polarity, grounding
problem or reversed low voltage transformer wires. Both heating and
cooling operations will be affected. Check polarity at furnace and
branch. Check furnace grounding. Check that flame probe is not
shorted to chassis. The furnace will not start the ignition sequence until
this problem is corrected.
10 RED FLASHES: Gas valve energized with no call for heat. The main
blower and inducer blower will run and no ignition sequence will be

started as long as this condition exists. Check gas valve and gas valve
wiring.
11 RED FLASHES: This indicates that the main limit switch has opened
its normally-closed contacts and has remained open for more than 5
min. This condition is usually caused by a failed blower motor or blower
wheel. The control will enter a hard lockout and power will have to be
cycled off and on to reset the control after the problem has been cor-
rected.
13 RED FLASHES: This fault code indicates that the second stage
(high) pressure switch is open with a call for second stage heating (high
fire) present. Check for faulty inducer, blocked vent pipe, broken or dis-
connected pressure switch hoses, disconnected pressure switch or
inducer wiring or faulty pressure switch.
4 AMBER FLASHES: The control is receiving a “Y” signal from the
thermostat without a “G” signal. The furnace will operate normally in
both heating and cooling, but this fault code will be displayed in order to
alert the user that there is a wiring problem. Verify that the “G” wire from
the thermostat is connected properly. 
SOFT LOCKOUT: This control includes a soft lockout that will reset
automatically after one hour. This provides protection to an unoccupied
structure if a temporary condition exists causing a furnace malfunction.
An example of this is a temporary interruption in gas supply that would
prevent the furnace from lighting. The control will keep trying to light
each hour and will resume normal operation if the gas supply is
restored.
HARD LOCKOUT: Some fault conditions result in a hard lockout, which
requires power to the control to be turned off and then back on to reset
the control. The control will not automatically restart. 

Diagnostic fault code storage and retrieval
The control in this furnace is equipped with memory that will store up to
five error codes to allow a service technician to diagnose problems
more easily. This memory will be retained even if power to the furnace
is lost. This feature should only be used by a qualified service tech-
nician. 
If more than five error codes have occurred within last 30 days, only the
five most recent will be retained. The furnace control board has a but-
ton, labeled LAST ERROR that is used to retrieve error codes. This
function will only work if there are no active thermostat signals. So any
call for heating, cooling or continuous fan must be terminated before
attempting to retrieve error codes. 
To retrieve the error codes, push and release LAST ERROR button.
The LED on the control will then flash the error codes that are in mem-
ory, starting with the most recent. There will be a 2 s pause between
each flash code. After the error codes have all been displayed, the LED
will resume the normal slow green flash after a 5 s pause. To repeat the
series of error codes, push the button again.
If there are no error codes in memory, the LED will flash two green
flashes. To clear the memory, push the LAST ERROR button and hold it
for more than 5 s. The LED will flash three green flashes when the
memory has been cleared, then will resume the normal slow green
flash after a 5 s pause.

IGNITION CONTROL FLAME SENSE LEVELS
Normal flame sense current is approximately

3.7 microamps DC (a)
Low flame signal warning starts at 0.35 microamps.

Low flame signal control lockout point is
0.24 microamps DC (a)
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Section XII: Replacement parts list
DESCRIPTION

MOTOR
BLOWER, COMBUSTION
MOTOR, DIRECT DRIVE BLOWER
ELECTRICAL
CONTROL, FURNACE
CONTROL, TEMPERATURE
IGNITER
SENSOR, FLAME
SWITCH, DOOR
SWITCH, LIMIT
SWITCHES, PRESSURE
TRANSFORMER
VALVE, GAS
AIR MOVING
HOUSING, BLOWER
WHEEL, BLOWER
FABRICATED PARTS
BRACKET, BLOWER TRACK (2 req’d)
BURNER, MAIN GAS
HEAT EXCHANGER ASS’Y
MANIFOLD, GAS
PANEL, BLOCKOFF

PANEL, DOOR (2 req’d)
FABRICATED PARTS   Continued
PANEL, TOP
RAIL, BLOWER (2 req’d)
SHELF, BLOWER
MISCELLANEOUS
BAG, PARTS
BRACKET, DOOR
DIAGRAM, WIRING
FERRULE (3 req’d)
GASKET, FOAM (Door) (1.5 ft req’d)
GROMMET (3 req’d)
HARNESS, WIRING
HOSE, CONDENSATE
HOSE, RAIN GUTTER
KNOB, QUARTER TURN (4 req’d)
MOTOR MOUNT
ORIFICE, BURNER (Natural #45)
PAN, CONDENSATE
PLUG, SEAL, 7/8 in.
PLUG, SEAL, 2-3/8 in.
PLUG, VENT PIPE
SIGHT GLASS, OVAL (2 req’d)
TUBING, SILICON

DESCRIPTION

Replacement part contact information
This is a generic parts list. To request a complete parts list, refer to the contact information below:

• Visit our website at www.source1parts.com for the following information:
1. Search for a part or browse the catalog.
2. Find a dealer or distributor.
3. Customer Service contact information.

a. Click on the “Brand Links” button

b. Click on the “Customer Service” button
• You can contact us by mail. Just send a written request to:

Johnson Controls Ducted Systems
Consumer Relations

5005 York Drive
Norman, OK 73069

Third-Party Trademarks Notice: For information about third-party trademarks, refer to the relevant company websites.



5750144-UIM-H-0423

Johnson Controls Ducted Systems 37

Section XIII: Wiring diagram

 Figure 37: Wiring diagram

POWER SUPPLY 115-1-60

Refer to Installation Manual for more detailed information.
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Wiring Diagram - 95% Two-Stage Standard ECM Furnace

Flashes

Diagnostic Fault Codes

Fault Condition
Power Off or blown fuse
Normal Operation
Normal Operation with call for heat
Open 24V control fuse OR Control Failure
Low flame sense current
Y signal with no G from thermostat
Flame present with gas off
Check pressure switch wiring
Vent, intake, OR termination problem
Airflow problem
Flame Rollout
Repeated 3 Red
Failed to light burners
Loss of flame during call for heat
Hot/Neutral reversed OR poor 
ground/neutral
Gas valve shorted "ON"
Check blower motor/wiring
Vent, intake, OR termination problem
 

None
Slow Green
Slow Amber
Steady on Red 
Rapid Amber
4 Amber
1  Red
2  Red
3  Red
4  Red
5  Red
6  Red
7  Red
8  Red
9  Red
 
10 Red
11 Red
13 Red
 

SERVICING THIS UNIT
OPEN ALL DISCONNECTS BEFORE

CAUTION  PRECAUTION
OUVREZ LES DISJONCTEURS AVANT

DE PROCEDER AVEC LE SERVICE

5111807-UWD-D-0519

Fault Code Retrieval

To retrieve fault codes, push and release ERROR button on control board. The LED will flash the 
last five error codes, beginning with the most recent.  If there are no fault codes in memory, the LED 
will give two green flashes. To clear the fault code memory, push and hold the ERROR button for 
at least five seconds. The LED will give three green flashes when the memory has been cleared.

Notice - Only a qualified service technician should use this feature.
 
Fault code retrieval functions will work only if there are no active thermostat signals.

NOTES:
1. Si l'un des fils d'origine fourni avec ce four doit être remplacé, il doit être 
    remplacé avec le fil ayant un degré de température d'au moins
    221 degrés F (105 degrés C ). 
2. Les connexions à grande vitesse du moteur du ventilateur indiqués sont 
    typiques, mais peuvent varier selon le modèle et par application.

NOTES:
1. If any of the original wire as supplied with the furnace must be replaced, 
    it must be replaced with wiring material having a temperature rating of 
    at least 221 degrees F (105 degrees C ).
2. Blower motor speed connections shown are typical, but may vary by 
    model and application.
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Section XIV: Start-up sheet
33" 96% AFUE Two Stage Standard ECM Gas Furnace Start Up Sheet 

 Proper furnace start up is critical to customer comfort and equipment longevity

Name Address

City State or Province Zip or Postal Code

Furnace Model Furnace Serial

Indoor Coil Model Indoor Coil Serial

Upflow Downflow Horizontal Left Horizontal Right

Unit is level or tilted slightly forward

Filter Type

Thermostat Type Other System Equipment and Accessories

Owner Information

Equipment Data

Furnace Configuration

Outdoor Unit Model Outdoor Unit Serial

Filter, Thermostat, Accessories
Filter Location(s)

Connections -- All Per Installation Instructions and Local Code
Gas piping is connected (including drip leg)

Supply plenum and return air are connected 

Filter Size

Vent system is connected

Technician Performing Start-Up Installing Contractor Name

Start-Up Date

Continued on next PageOFF 10 MIN 15 AUTO 20 MINThermostat Staging:
Staging:

Venting system is the proper size, within the limitations of the chart in the installation 
instructions, properly connected to the furnace, and properly pitched

Condensate drain is connected

Intake Size

Exhaust Size

# of 90 Degree Ells # of 45 Degree Ells Length 

Length # of 45 Degree Ells# of 90 Degree Ells

Polarity is correct (black is L1 (hot), white is N (neutral) Ground wire is connected from the furnace to electrical panel

Line voltage value to furnace (volts AC)

Low voltage value between "R" and "C" on furnace control board (volts AC)

Condensate Management

Venting

Electrical: Line Voltage

Thermostat wiring is complete

Electrical: Low Voltage

Condensate tubing is correctly installed for the furnace position

Sidewall

Roof

Sidewall

Roof

Attic

Exhaust
Termination

Intake
Termination

Thermostat heat anticipator set to .4 or (6 cycles per hour for electronic thermostats)
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York International Corp.
5005 York Drive

Norman, OK 73069

Natural Gas LP Gas (Requires LP conversion kit)

LP Conversion Kit Installed By

Supply static after  indoor coil (in w.c.")

Return Static (in w.c.") before filter

Total External Static Pressure

Temperature rise in degrees F measured in low fire

Installation debris disposed of and furnace area cleaned up?

Explain operation of system to equipment owner

Low Heat Blower Speed Selected
1 2 3 4 5

Explain the importance of regular filter replacement and equipment maintenance 

Gas Side

Air Side: System External Static Pressure

Owner Education

Supply static before  indoor coil (in w.c.")

Calculated input in btuh - clock the gas meter in high fire (Nat Gas Only) 

Low Fire Manifold Gas Pressure (in. w.c.")Inlet Gas Pressure (in. w.c.")

LP Gas Conversion Kit Part # Used

Burner flame inspected -- flames are blue and extending directly into the primary heat exchanger cells

Return Static (in w.c.") after filter (furnace side)

Air Side: Heating (STD ECM)

Air Side: Cooling (STD ECM)

Air Side: Continuous Fan (STD ECM)

Clean Up

Give owner the owner's manual provided 

Gas Type

Explain thermostat use and programming (if applicable) to owner 

Cycle Test
Operate the furnace through several heating cycles from the thermostat, noting and correcting any problems

Operate the furnace through continuous fan cycles from the thermostat, noting and correcting any problems

Operate the furnace through cooling cycles (as applicable), noting and correcting any problems

High Heat Blower Speed Selected
1 2 3 4 5

Blower Speed Selected Lo Heat HI Heat Lo Cool Hi Cool

High Fire Manifold Gas Pressure (in. w.c.")

Low Cool Blower Speed Selected
1 2 3 4 5High Cool Blower Speed Selected
1 2 3 4 5

Temperature rise in degrees F measured in high fire

Cooling CFM delivery (use Blower Performance Data Chart) Hi Low


