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Ventilated combustion air termination
See Figure 32 for required attic termination for the combustion air
intake pipe. For attic termination, use two 90° elbows with the open end
in a downward position. Ensure to maintain 12 in. (30.5 cm) clearance
above any insulation, flooring or other material. 
A crawl space combustion air installation consists of a straight pipe from
the PVC coupling on the burner box that extends into the crawl space
and terminates with a 1/4 in. (6.4 mm) mesh screen and no elbows.

Specially engineered installations
The above requirements are permitted to be waived where special engi-
neering, approved by the authority having jurisdiction, provides an ade-
quate supply of air for combustion and ventilation.

Vent blower rotation
For ease of venting, the vent blower can be rotated 90° in either direc-
tion. For upflow installations the vent can exit through the top or either
side of the cabinet. For downflow installations, the vent blower must be
rotated so that the vent exits through either side of the cabinet. See Fig-
ures 18 to 21 for illustrations of different inducer rotation positions.

Section IX: Start-up and adjustments
The following start-up checks must be performed by the furnace
installer on every new furnace installation:
1. Gas piping leak check
2. Furnace input rate check
3. Air temperature rise check

When the gas supply is initially connected to the furnace, the gas piping
may be full of air. In order to purge this air, it is recommended that the
ground union be loosened until the odor of gas is detected. When gas is
detected, immediately retighten the union and check for leaks. Allow 5
min for any gas to dissipate before continuing with the start-up proce-
dure. Be sure adequate ventilation is available to dilute and carry away
any vented gas.

Gas piping leak check

 WARNING
CARBON MONOXIDE POISONING HAZARD
Failure to follow the steps outlined below for each appliance connected to the venting system being placed into operation could result in carbon-
monxide poisoning or death.
The following steps shall be followed for each appliance connected to the venting system being placed into operation, while all other appliances
connected to the venting system are not in operation:
1. Inspect the venting system for correct size and horizontal pitch. Determine that there is no blockage, restriction, leakage, corrosion or other

deficiencies, which could cause an unsafe condition
2. Close all building doors and windows and all doors.
3. Turn on clothes dryers and TURN ON any exhaust fans, such as range hoods and bathroom exhausts, so they shall operate at maximum

speed. Open the fireplace dampers. Do not operate a summer exhaust fan.
4. Follow the lighting instructions. Place the appliance being inspected in operation. Adjust thermostat so the appliance shall operate continu-

ously.
5. Test each appliance (such as a water heater) equipped with a draft hood for spillage (down-draft or no draft) at the draft hood relief opening

after 5 minutes of main burner operation. Appliances that do not have draft hoods need to be checked at the vent pipe as close to the appliance
as possible. Use a combustion analyzer to check the CO2 and CO levels of each appliance. Use a draft gauge to check for a downdraft or inad-
equate draft condition.

6. After it has been determined that each appliance adequately vents when tested as outlined above, return doors, windows, exhaust fans, fire-
place dampers and any other gas burning appliance to their normal condition.

7. If inadequate venting is observed during any of the above tests, a problem exists with either the venting system or the appliance does not have
enough combustion air (Supply Air from outside) to complete combustion. This condition must be corrected before the appliance can function
safely.

8. Any corrections to the venting system and / or to the supply (outside) air system must be in accordance with the National Fuel Gas Code
Z223.1 or CAN/CGA B149.1 Natural Gas and Propane Installation Code (latest editions). If the vent system must be resized, follow the appro-
priate tables in Appendix G of the above codes or for this appliance.

!

 Figure 33: Attic and crawl space combustion air termination

 WARNING
Be sure to instruct the owner not to block this intake pipe.

!

Important:  All electrical connections made in the field and in the fac-
tory must be checked for sufficient tightness.

 WARNING
FIRE OR EXPLOSION HAZARD
Failure to follow the safety warnings exactly could result in serious
injury, death or property damage.
Never test for gas leaks with an open flame. Use a commercially
available soap solution made specifically for the detection of leaks to
check all connections. A fire or explosion may result causing property
damage, personal injury or loss of life.

!
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It is recommended that when the gas supply is first connected to the
furnace, the ground union be loosened until the odor of gas is detected.
When gas is detected, immediately tighten the union and check for gas
leaks. Allow 5 min for any gas to dissipate before continuing with the
startup procedure. Be sure that adequate ventilation is available to
dilute and carry away any vented gas.
With furnace in operation, check all of the pipe joints, gas valve connec-
tions and manual valve connections for leakage using an approved gas
detector, a non-corrosive leak detection fluid or other leak detection
methods. Take appropriate action to stop any leak. If a leak persists,
replace the faulty component.
The furnace and its equipment shutoff valve must be disconnected from
the gas supply during any pressure testing of that system at test pres-
sures in excess of 0.5 psig (3.45 kPa).
The furnace must be isolated from the gas supply piping system by
closing the equipment shutoff valve during any pressure testing of the
gas supply system.

Ignition system sequence
1. Turn the gas supply ON at external valve and main gas valve.
2. Set the thermostat above room temperature to call for heat.
3. System start-up occurs as follows:

a. The induced draft blower motor starts and come up to speed.
Shortly after inducer start-up, the hot surface igniter glows for
about 17 s.

b. After this warm up, the ignition module energizes (opens) the
main gas valve.

c. After flame is established, the supply air blower starts in about 
30 s.

Calculating the furnace input (natural gas)
Burner orifices are sized to provide correct input rate using natural gas
with a heating value of 1030 Btu/ft3 (38.4 MJ/m3). If the heating value of
your gas is significantly different, it may be necessary to replace the ori-
fices.

Verify natural gas input rate by clocking meter.
1. Turn off all other gas appliances and pilots.
2. Run furnace for a minimum of 3 min in heating operation.
3. Measure time (in seconds) for gas meter to complete one revolution

and note reading. The 2 ft3 dial provides a more accurate measure-
ment of gas flow.

4. See Table 14 for cubic feet of gas per hour.
5. Multiply cubic feet per hour by heating value (Btu/ft3) to obtain

input.
If clocked rate does not match the input rate from the unit nameplate.
follow the steps in the Adjustment of Manifold Gas Pressure and Input
Rate section to adjust the manifold pressure. Repeat Steps 2 to 5 until
the correct input is achieved.

Important:  Burner ignition may not be satisfactory on first startup
due to residual air in the gas line or until gas manifold pressure is
adjusted. The ignition control makes three attempts to light before
locking out.

 WARNING
HOT SURFACE IGNITION SYSTEM
Do not attempt to light this furnace by hand (with a match or any other
means). There may be a potential shock hazard from the components
of the hot surface ignition system. The furnace can only be lit auto-
matically by its hot surface ignition system.

!

NOTICE
Do not set manifold pressure less than 3.2 in. W.C. or more than 
3.8 in. W.C. for natural gas at sea level. If manifold pressure is out-
side this range, change main burner orifices.

NOTICE
If orifice hole appears damaged or it is suspected to have been
redrilled, check orifice hole with a numbered drill bit of correct size.
Never redrill an orifice. A burr-free and squarely aligned orifice hole is
essential for correct flame characteristics.

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

 CAUTION
Be sure to relight any gas appliances that were turned off at the start
of this input check.

!

!

Table 14: Gas rate (ft3/h) at full input

Seconds for 
one revolution

Size of test dial Seconds for 
one revolution

Size of test dial
1 ft3 2 ft3 5 ft3 1 ft3 2 ft3 5 ft3

10 360 720 1800 55 65 131 327
11 327 655 1636 56 64 129 321
12 300 600 1500 57 63 126 316
13 277 555 1385 58 62 124 310
14 257 514 1286 59 61 122 305
15 240 480 1200 60 60 120 300
16 225 450 1125 62 58 116 290
17 212 424 1059 64 56 112 281
18 200 400 1000 66 54 109 273
19 189 379 947 68 53 106 265
20 180 360 900 70 51 103 257
21 171 343 857 72 50 100 250
22 164 327 818 74 48 97 243
23 157 313 783 76 47 95 237
24 150 300 750 78 46 92 231
25 144 288 720 80 45 90 225
26 138 277 692 82 44 88 220
27 133 267 667 84 43 86 214
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Adjustment of manifold gas pressure and input rate
Inlet and manifold gas pressure can be measured by connecting the U-
tube manometer to the gas valve with a piece of tubing. Follow the
appropriate section in the instructions below. See Figure 34 for the loca-
tions of the pressure ports on the gas valve.

Turn gas off at the ball valve or gas cock on gas supply line 
before the gas valve. Find the pressure ports on the gas 
valve marked Out P and In P.
1. The manifold pressure must be taken at the port marked OUT P.
2. The gas line pressure must be taken at the port marked IN P.
3. Using a 3/32 in. (2.4 mm) hex head wrench, loosen the set screw

by turning it one turn counter clockwise. Do not remove the set
screw from the pressure port.

Read the inlet gas pressure
Connect the positive side of the manometer to the IN P Tap on the gas
valve. Do not connect any tubing to the negative side of the manometer,
as it references atmospheric pressure. See Figures 34 and 35 for con-
nection details.
1. Turn gas and electrical supplies on and follow the operating instruc-

tions to place the unit back in operation.

2. After the correct gas inlet pressure has been established (see Table
15), turn the gas valve to OFF and turn the electrical supply switch
to OFF. Remove the flexible tubing from the gas valve pressure tap
and tighten the pressure tap plug using the 3/32 in. (2.4 mm) hex
head wrench.

3. Turn the electrical and gas supplies back on, and with the burners
in operation, check for gas leakage around the gas valve pressure
port using an approved noncorrosive gas leak detection fluid or
other nonflammable leak detection methods.

Read the manifold gas pressure
Connect the positive side of the manometer to the OUT P Tap on the
gas valve. Do not connect any tubing to the negative side of the
manometer, as it references atmospheric pressure. See Figures 34 and
35 for connection details.

1. See Figure 34 for location of pressure regulator adjustment cap and
adjustment screws on main gas valve.

2. Turn gas and electrical supplies on and follow the operating instruc-
tions to place the unit back in operation.

3. Adjust manifold pressure by adjusting gas valve regulator screw for
the appropriate gas per the following:

28 129 257 643 86 42 84 209
29 124 248 621 88 41 82 205
30 120 240 600 90 40 80 200
31 116 232 581 92 39 78 196
32 113 225 563 94 38 76 192
33 109 218 545 96 38 75 188
34 106 212 529 98 37 74 184
35 103 206 514 100 36 72 180
36 100 200 500 102 35 71 178
37 97 195 486 104 35 69 173
38 95 189 474 106 34 68 170
39 92 185 462 108 33 67 167
40 90 180 450 110 33 65 164
41 88 176 439 112 32 64 161
42 86 172 429 116 31 62 155
43 84 167 419 120 30 60 150
44 82 164 409 124 29 58 145
45 80 160 400 128 28 56 141
46 78 157 391 133 27 54 135
47 76 153 383 138 26 52 130
48 75 150 375 144 25 50 125
49 73 147 367 150 24 48 120
50 72 144 360 157 23 46 115
51 71 141 355 164 22 44 110
52 69 138 346 171 21 42 105
53 68 136 340 180 20 40 100
54 67 133 333

Table 14: Gas rate (ft3/h) at full input (Continued)

Seconds for 
one revolution

Size of test dial Seconds for 
one revolution

Size of test dial
1 ft3 2 ft3 5 ft3 1 ft3 2 ft3 5 ft3

Table 15: Inlet gas pressure range

Inlet gas pressure range
Natural gas Propane (LP)

Minimum 4.5 in. W.C. (1.12 kPa) 8.0 in. W.C. (1.99 kPa)
Maximum 10.5 in. W.C. (2.61 kPa) 13.0 in. W.C. (3.24 kPa)

Important:  The inlet gas pressure operating range table specifies
what the minimum and maximum gas line pressures must be for the
furnace to operate correctly. The gas line pressure must be a mini-
mum of:

• 7 in. W.C. (1.74 kPa) for Natural gas
• 11 in. W.C. (2.74 kPa) for Propane (LP) gas

This is in order to obtain the Btu input specified on the rating plate
and/or the nominal manifold pressure specified in these instructions
and on the rating plate.

Important:  The cap for the pressure regulator must be removed
entirely to gain access to the adjustment screw. Loosening or tighten-
ing the cap does not adjust the flow of gas.
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4. After the manifold pressure has been adjusted, re-calculate the fur-
nace input to make sure you have not exceeded the specified input
on the rating plate. See the Calculating the Furnace Input (Natural
Gas) section.

5. After the correct Btu (kW) input has been established, turn the gas
valve to OFF and turn the electrical supply switch to OFF. Remove
the flexible tubing from the gas valve pressure tap and tighten the
pressure tap plug using the 3/32 in. (2.4 mm) hex head wrench.

6. Turn the electrical and gas supplies back on, and with the burners
in operation, check for gas leakage around the gas valve pressure
port using an approved noncorrosive gas leak detection fluid or
other nonflammable leak detection methods.

Airflow settings
Cooling Airflow Settings
This unit is equipped with a five-speed blower motor. Select the
required cooling airflow by connecting the required motor speed tap
wire to the HI COOL terminal on the control board. Select the speed to
deliver approximately 350 CFM to 400 CFM per ton of AC cooling
capacity. Using airflow outside of this range may result in diminished air
conditioning performance, lower overall energy efficiency, and higher
electric utility bills. See Table 17 for default cooling blower settings.

Continuous fan airflow default setting
The default blower speed for continuous fan operation is LOW speed.
The continuous fan speed is set at the factory to the default continuous
fan blower speed.
In certain circumstances, it may be necessary to move the continuous
fan speed to a different speed tap. However, doing so results in higher
than normal electrical energy usage and electric utility bills.

Continuous fan jumpers
This furnace can be operated in continuous fan mode by setting the wall
thermostat FAN switch to ON. To select the required continuous fan air-
flow, place the FAN SPEED jumper on the control board on the pins
adjacent to the required speed. There are four options:

• With the FAN SPEED jumper in the G position, the blower runs
during continuous fan operation at the motor speed connected to
the G terminal on the control board.

• With the FAN SPEED jumper in the HI COOL position, the blower
runs during continuous fan operation at the motor speed con-
nected to the HI COOL terminal on the control board.

• With the FAN SPEED jumper in the LO COOL position, the
blower runs during continuous fan operation at the motor speed
connected to the LO COOL terminal on the control board.

• With the FAN SPEED jumper in the HEAT position, the blower
runs during continuous fan operation at the motor speed con-
nected to the HEAT terminal on the control board.

The default position is with the jumper in the G position and the LOW
speed motor wire on the G terminal. In certain circumstances, it may be
necessary to move the continuous fan speed to a different speed tap.
However, doing so results in higher than normal electrical energy usage
and electric utility bills.

Gas heating airflow default setting
This unit is equipped with a five-speed blower motor. The heating
blower speed is set at the factory to the default blower speed, which is
the blower speed that delivers the correct airflow for effective heating
operation in most applications. The default heating blower speed for
each model is shown in Table 17. Use of a heating speed other than the
default heating blower speed may result in reduced energy efficiency
and higher electric utility bills. 
In certain circumstances, it may be necessary to move the heating
blower speed to a different motor speed tap. Not all five motor speeds
are appropriate for gas heating operation. The use of heating airflow
on a speed other than the default speed results in diminished heating
performance and may cause the furnace temperature limit controls to
shut down the furnace.

Measurement of temperature rise

Table 16: Nominal manifold pressure

Nominal manifold pressure
Natural gas 3.5 in. W.C. (0.87 kPa)

Propane (LP) gas 10.0 in. W.C. (2.488 kPa)

 Figure 34: Gas valve

Important:  If the gas valve regulator is turned in (clockwise), mani-
fold pressure increases. If the screw is turned out (counterclockwise),
manifold pressure decreases.

Manifold pressure U-tube connection

 Figure 35: Reading gas pressure
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Table 17: Default blower speeds

Model number
Default blower speeds

Heat Cool Continuous 
fan

TM9E026A08 Low (5) High (1) Low (5)
TM9E040A10 Low (5) High (1) Low (5)
TM9E060A10 Medium Low (4) High (1) Low (5)
TM9E060B12 Medium Low (4) High (1) Low (5)
TM9E080B12 Medium (3) High (1) Low (5)
TM9E080C16 Medium (3) High (1) Low (5)
TM9E080C20 Low (5) High (1) Low (5)
TM9E100C16 Medium High (2) High (1) Low (5)
TM9E100C20 Medium Low (4) High (1) Low (5)
TM9E120D20 Medium Low (4) High (1) Low (5)

 DANGER
The temperature rise, or temperature difference between the return
air and the supply (heated) air from the furnace, must be within the
range shown on the furnace rating plate and within the application
limitations shown in Table 5.
The supply air temperature cannot exceed the Maximum Supply Air
Temperature specified in these instructions and on the furnace rating
plate. Under no circumstances can the furnace be allowed to oper-
ate above the Maximum Supply Air Temperature. Operating the fur-
nace above the Maximum Supply Air Temperature causes premature
heat exchanger failure, high levels of Carbon Monoxide, a fire hazard,
personal injury, property damage, and/or death.

!
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After about 5 min of operation, determine the furnace temperature rise.
Measure the temperature of both the return air and the heated air in the
ducts, about 6 ft (1.83 m) from the furnace where they are affected by
radiant heat. Increase the blower speed to decrease the temperature
rise. Decrease the blower speed to increase the temperature rise.
The blower speed taps are located on the furnace control board in the
blower compartment. See Figure 36 and refer to the unit-wiring label to
change the blower speed. To use the same speed tap for heating and
cooling, the heat terminal and cool terminal must be connected using a
jumper wire and connected to the required motor lead. Place all unused
motor leads on park terminals. Two park terminals are provided.

Adjustment of fan control settings
This furnace is equipped with a time-on/time-off heating fan control. The
fan on delay is fixed at 30 s. The fan off delay has 4 settings (60 s, 90 s,
120 s, and 180 s). The fan off delay is factory set to 120 s. The fan-off
setting must be long enough to adequately cool the furnace, but not so
long that cold air is blown into the heated space. The fan-off timing can
be adjusted by positioning the jumper on two of the four pins as shown
in Figure 36.

Taking a flue gas sample
If it is necessary to obtain a flue gas sample for analysis, it is permissi-
ble to drill a small hole in the plastic flue pipe for a sample probe, pro-
vided that the vent piping is PVC and the hole is correctly sealed
afterwards. If using a polypropylene vent system, the vent system’s
manufacturer test port fitting must be used. Do not drill a test port hole
in polypropylene piping. Use the following procedure:
1. Drill a 11/32-in. hole in the side wall of the PVC vent pipe. If the hole

is in a horizontal section of the vent pipe, ensure that it is located
away from the bottom where condensation may be flowing back
toward the furnace.

2. Operate the furnace a minimum of 10 min to ensure stable opera-
tion of the combustion process. 

3. Sample the flue gas as necessary to obtain CO readings.
4. Using a 1/8 in. pipe tap, cut threads into the sampling hole of the

PVC pipe.
5. Use high temp RTV as a sealant on the threads of a 1/8 in. brass

MPT plug and insert it three turns into the hole to correctly seal it.

 Figure 36: Furnace control board
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Table 18: Blower performance CFM - any position (without filter)

Model Speed
Airflow data (SCFM)1,2

External static pressure (in. H2O)
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

TM9E026A08

High 925 901 869 848 813 784 759 733
Medium High 759 730 695 671 632 595 570 536

Medium 637 611 569 544 504 467 441 393
Medium Low 628 585 556 519 480 453 414 373

Low 551 511 466 421 395 342 286 232

TM9E040A10

High 1172 1147 1116 1083 1035 984 933 870
Medium High 952 919 896 865 839 809 780 765

Medium 882 861 824 802 771 746 709 685
Medium Low 754 716 688 650 610 588 551 523

Low 688 648 619 584 541 518 481 446

TM9E060A10

High 1239 1209 1175 1143 1124 1095 1066 1019
Medium High 1142 1102 1080 1050 1019 989 960 924

Medium 971 935 909 869 839 805 761 731
Medium Low 915 891 848 818 776 744 708 691

Low 773 739 687 655 604 572 527 496
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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 correctly 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.

Pressure switches
This furnace is supplied with two 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: 

TM9E060B12

High 1342 1316 1290 1268 1243 1219 1172 1116
Medium High 1297 1267 1247 1217 1189 1159 1129 1087

Medium 1165 1139 1108 1080 1051 1020 983 948
Medium Low 1027 995 965 936 894 862 825 778

Low 822 775 740 687 649 605 566 512

TM9E080B12

High 1418 1390 1364 1333 1304 1281 1246 1205
Medium High 1305 1281 1244 1217 1182 1149 1109 1066

Medium 1139 1112 1071 1035 992 951 908 874
Medium Low 1017 986 948 901 859 819 765 727

Low 885 821 763 711 651 611 560 518

TM9E080C16

High 1706 1678 1649 1621 1602 1560 1505 1437
Medium High 1390 1344 1313 1267 1235 1194 1150 1109

Medium 1212 1167 1125 1086 1041 996 951 902
Medium Low 1016 964 914 861 803 734 653 594

Low 920 791 733 666 568 506 448 388

TM9E080C20

High 2130 2086 2065 2016 2001 1932 1863 1775
Medium High 1922 1894 1835 1810 1771 1727 1688 1627

Medium 1684 1648 1616 1559 1516 1471 1429 1382
Medium Low 1563 1528 1474 1435 1392 1329 1291 1244

Low 1371 1321 1281 1222 1173 1131 1076 1017

TM9E100C16

High 1762 1733 1688 1659 1625 1594 1565 1512
Medium High 1428 1386 1337 1291 1245 1205 1161 1114

Medium 1225 1178 1127 1083 1034 988 918 886
Medium Low 1108 1059 1001 948 889 821 764 702

Low 1022 867 799 732 660 579 521 496

TM9E100C20 

High 2140 2100 2070 2038 2006 1932 1871 1786
Medium High 1883 1854 1818 1777 1720 1676 1649 1590

Medium 1671 1624 1595 1557 1498 1450 1407 1351
Medium Low 1581 1525 1493 1443 1394 1346 1292 1253

Low 1350 1311 1244 1202 1138 1098 1053 978

TM9E120D20

High 2159 2118 2089 2050 2005 1939 1856 1756
Medium High 1941 1907 1864 1824 1779 1736 1688 1645

Medium 1789 1749 1714 1677 1629 1586 1540 1494
Medium Low 1643 1607 1555 1515 1468 1420 1380 1332

Low 1396 1343 1302 1250 1190 1152 1095 1034

1. Airflow expressed in standard cubic feet per minute (SCFM).
2. Motor voltage at 115 V.
Note: Shaded conditions are not recommended for use as heating speeds.

Table 18: Blower performance CFM - any position (without filter) (Continued)

Model Speed
Airflow data (SCFM)1,2

External static pressure (in. H2O)
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

 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 dis-
connect.
Blower and burner must never be operated without the blower panel
in place.

!



6019630-UIM-F-0423

Johnson Controls Ducted Systems 33

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
See Section VII: Condensate piping and furnace venting configuration
for tubing connections.

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 the following:

• A dirty filter
• Indoor fan motor failure
• Too many supply or return registers closed or blocked off

The control module locks out if the limit trips five consecutive times. If
this occurs, the control resets and tries ignition again after 1 h. 

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 operates continuously on the
speed tap wire that is connected to the G terminal on the furnace con-
trol board. To obtain a different constant air circulation, change the wire
to another speed wire.
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
operates on the speed tap wire that is connected to the HI COOL cool-
ing terminal on the control board. 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 correct amount of combustion air is
being provided, the pressure switch closes and 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 blower motor energizes 30 s after the gas valve opens, if
a flame is detected. Normal furnace operation continues until the ther-
mostat circuit between R and W is opened, which causes the ignition
system and gas valve to de-energize and the burner flames to be extin-
guished. The vent motor operates for 15 s and the blower motor oper-
ates for the amount of time set by the fan-off delay jumper 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. Also, if the flame is lost for
2 s during the 10 s stabilization period, 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 clears the ignition attempt (retry) counter. If three retries occur
during a call for heat, the furnace shuts down for 1 h. If at the end of the
1 h shut down there is a call for heat, the furnace initiates a normal start
cycle. If the problem has not been corrected the furnace locks out after
three retries.
A momentary loss of gas supply, flame blowout, or a faulty flame probe
circuit results in a disruption in the flame and be sensed within 1 s. The
gas valve de-energizes and the control begins a recycle operation. 

A normal ignition sequence begins after a 15 s inter-purge. If during the
five recycles the gas supply does not return, or the fault condition is not
corrected the ignition control locks out for 60 min.
During burner operation, a momentary loss of power for 50 ms or longer
de-energizes the gas valve. When the power is restored, the gas valve
remains de-energized and the ignition sequence immediately restarts.

Troubleshooting
Make the following visual checks 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 NORMAL OPERATION SEQUENCE sec-
tion 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 indicates 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: the LED
light turns on for 1/3 s and off for 1/3 s. This pattern repeats the number
of times equal to the code. There is a 2 s pause between codes. For
example, the 6 Red Flashes code means the LED light flashes on and
off six times, and is then off for 2 s. This pattern repeats 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 adequately powered and the fuse is not blown, the control
board may need to be replaced. 
STEADY ON ANY COLOR: Control failure. 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.
1 RED FLASH: This indicates that flame was sensed when there was
not a call for heat. The control turns on both the inducer motor and sup-
ply 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 does 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 operates the supply air blower
and inducer while the open limit condition exists. Check for a dirty filter,
incorrectly sized duct system, incorrect blower speed setting, incorrect
firing rate, loose limit switch wiring or faulty blower motor. 

 WARNING
Never bypass any safety control to allow furnace operation. To
do so allows the 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.

!
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If the limit switch has not closed within 5 min, the control operates as if
the blower is not functioning. The control starts a hard lockout and
begins to flash the 11 Red Flashes error code. Power has to be cycled
off and on to reset the control after the problem has been corrected.
See the 11 Red Flashes description below. 
If the main limit switch opens five times within a single call for heat, the
control also indicates 4 Red Flashes and enters a 1 h soft lockout. 
5 RED FLASHES: This fault is indicated if the normally closed rollout
switch opens. The rollout control is manually reset. Check for adequate
combustion air, correct inducer operation, and primary heat exchanger
failure or burner problem. The control enters a hard lockout and power
has to be cycled off and on to reset the control after the problem has
been corrected. 
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
locks out for 1 h and then restarts.
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 locks out for 1 h and then
restarts.
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 locks out for
1 h and then restarts.
9 RED FLASHES: Indicates reversed line voltage polarity, grounding
problem or reversed low-voltage transformer wires. Both heating and
cooling operations are affected. Check polarity at furnace and branch.
Check furnace grounding. Check that flame probe is not shorted to
chassis. The furnace does 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 run and no ignition sequence starts 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 enters a hard lockout and power has to be cycled off
and on to reset the control after the problem has been corrected. 
4 AMBER FLASHES: The control is receiving a Y signal from the ther-
mostat without a G signal. The furnace operates normally in both heat-
ing and cooling, but this fault code is displayed in order to alert the user
that there is a wiring problem. Verify that the G wire from the thermostat
is connected correctly. 

SOFT LOCKOUT: This control includes a soft lockout that resets auto-
matically after 1 h. This provides protection to an unoccupied structure
if a temporary condition exists causing a furnace malfunction. An exam-
ple of this is a temporary interruption in gas supply that prevents the fur-
nace from lighting. The control keeps trying to light each hour and
resumes 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 does not automatically restart. 

Diagnostic fault code storage and retrieval
The control in this furnace is equipped with memory that stores up to
five error codes to allow a service technician to diagnose problems
more easily. This memory is retained even if power to the furnace is
lost. This feature must only be used by a qualified service techni-
cian. 
If more than five error codes have occurred since the last reset, only the
five most recent are retained. The furnace control board has a button
labeled LAST ERROR that is used to retrieve error codes. This function
only works if there are no active thermostat signals, so any call for heat-
ing, cooling, or continuous fan must be terminated before attempting to
retrieve error codes. 
To retrieve the error codes, press the LAST ERROR button. The LED
on the control then flashes the error codes that are in memory, starting
with the most recent. There is a 2 s pause between each flash code.
After the error codes have all been displayed, the LED resumes the nor-
mal slow green flash after a 5 s pause. To repeat the series of error
codes, press the button again.
If there are no error codes in memory, the LED flashes two green
flashes. To clear the memory, press and hold the LAST ERROR button
for more than 5 s. The LED flashes three green flashes when the mem-
ory has been cleared, then resumes the normal slow green flash after a
5 s pause.

Ignition control flame sense levels
Normal flame sense current is approximately

3.7 A DC.
Low flame signal warning starts at 1.5 A DC.

Low flame signal control lockout point is
0.1 A DC.
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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 (two required)
BRACKET, IGNITER
BURNER, MAIN GAS
HEAT EXCHANGER ASSEMBLY
MANIFOLD, GAS
PANEL, BLOCKOFF
PAN, BOTTOM
PANEL, DOOR (two required)

FABRICATED PARTS (Continued)
PANEL, TOP
RAIL, BLOWER (two required)
RESTRICTOR, COMBUSTION BLOWER
SHELF, BLOWER
MISCELLANEOUS
BAG, PARTS
BRACKET, DOOR
DIAGRAM, WIRING
FERRULE (three required)
GASKET, FOAM (Door) (1.5 ft required)
GROMMET (three required)
HARNESS, WIRING
HOSE, CONDENSATE
HOSE, RAIN GUTTER
KNOB, QUARTER TURN (four required)
MOTOR MOUNT
ORIFICE, BURNER (Natural No. 45)
PAN, CONDENSATE
PLUG, SEAL, 7/8 in.
PLUG, SEAL, 2 3/8 in.
PLUG, VENT PIPE
SIGHT GLASS, OVAL (two required)
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 to do the following:

• Search for a part or browse the catalog.
• Find a dealer or distributor.
• Access Customer Service contact information as follows:

a. Click the Brand Links button.
b. Click the Customer Service button.

You can contact us by mail. Send a written request to the following address:
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.
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Section XIII: Wiring diagram

 Figure 37: Wiring diagram

115VAC

115VAC

Refer to Installation Manual for more detailed information.

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.
3. Le starter de facteur de puissance n'est pas installé sur tous les modèles.
    (Moteurs 3/4 - 1 HP uniquement)

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.
3. Power Factor Choke not installed on all models. (3/4 - 1HP motors only)

SEE NOTE 3
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THE 40,000 INPUT
 FURNACE HAS ONLY
ONE ROLLOUT SWITCH

Wiring Diagram - 95% Standard ECM Furnace

Flashes

Diagnostic Fault Codes

Fault Condition
Power Off or blown fuse
Normal Operation
Normal Operation with call for heat
No G from thermostat
Control Failure    
Flame present with gas off
Pressure switch stuck closed
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
 

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

SERVICING THIS UNIT
OPEN ALL DISCONNECTS BEFORE

CAUTION  PRECAUTION
OUVREZ LES DISJONCTEURS AVANT

DE PROCEDER AVEC LE SERVICE

5594770-UWD-D-1119

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.

DS -
ROS -
FS -
TST -
PS1 -
PS2 -
MOT -
IDM -
HSI -
EAC -
LS -
HUM -
XFMR -
GV -

Legend
Door switch
Rollout switch
Flame sensor
Wall thermostat
Pressure switch
Condensate pressure switch
Circulating motor
Inducer motor
Hot surface igniter
Electronic air cleaner
Limit switch
Humidifier
Transformer
Gas valve

DS -
ROS -
XFMR -
LS -
HSI -
PS1 -
MOT -
IDM -
GV -
HUM -
PS2 -
 
TST -
FS -
HUM -

Legende
Commutateur de porte
Commutateur de roulement
Transformeur
Commutateur de limite
Ignition de surface chaud
Commutateur de pression
Moteur soufflerie
D'induct moteur
Soupape de gaz
Humidificateur
Commutater de pression, 
condensation
Thermostat
Capteur de flame
Filtre électrique
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Section XIV: Start-up sheet

33" 95% AFUE ECM Single Stage 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

Horizontal Left Horizontal Right

Unit is level

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

Filter Type

Intake Size

Exhaust Size

# of 90 Degree Ells # 0f 45 Degree Ells Length 

Length # 0f 45 Degree Ells# of 90 Degree Ells

Polarity is correct (black is L1 (hot), white is N (neutral) Ground wire is connected

Line voltage value to furnace (volts AC)

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

Thermostat Type Other System Equipment and Accessories

Owner Information

Equipment Data

Furnace Configuration

Condensate Management

Venting

Electrical: Line Voltage 

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

Thermostat wiring is complete Thermostat heat anticipator set to .40 (if present)

Electrical: Low Voltage 

Technician Performing Start-Up Installing Contractor Name

Start-Up Date

Condensate tubing is correctly installed for the furnace position

Continued on next Page
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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 

Total External Static Pressure

Installation debris disposed of and furnace area cleaned up?

Explain operation of system to equipment owner

Gas Side

Air Side: System External Static Pressure

Owner Education

Additional Job Detail

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

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

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

LP Gas Conversion Kit Part # Used

Return Static (in w.c.") after 

Air Side: Heating

Air Side: Cooling

Air Side: Continuous Fan

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

Heat Blower Speed Selected

Temperature rise in degrees F 

Low Cool Blower Speed Selected

High Cool Blower Speed Selected

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

Blower Speed Selected

5-Red (Low) 4-Yel (Med Lo) 3-Gray (Med) 2-Blue (Med High) 1-Black (High)

5-Red (Low) 4-Yel (Med Lo) 3-Gray (Med) 2-Blue (Med High) 1-Black (High)

5-Red (Low) 4-Yel (Med Lo) 3-Gray (Med) 2-Blue (Med High) 1-Black (High)

5-Red (Low) 4-Yel (Med Lo) 3-Gray (Med) 2-Blue (Med High) 1-Black (High)


