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General Information

NF80U**T**R series units are 80% efficiency gas furnaces used for upflow or horizontal applications only, manufactured
with heat exchangers formed of aluminized steel. Units are available in heating capacities of 44.000 to 110,000 Btuh and
cooling applications up to 5 tons. Refer to Engineering Handbook for proper sizing.

NF80U**T**R series units are 80% efficiency gas furnaces used for upflow or horizontal applications only, manufactured
with heat exchangers formed of aluminized steel. Units are available in heating capacities of 44.000 to 110,000 Btuh and
cooling applications up to 5 tons. Refer to Engineering Handbook for proper sizing.

NF80U***T**R series units are 80% efficiency gas furnaces used for upflow or horizontal applications only, manufactured
with heat exchangers formed of aluminized steel. Units are available in heating capacities of 44.000 to 110,000 Btuh and
cooling applications up to 5 tons. Refer to Engineering Handbook for proper sizing.

AWARNING

 This furnace is equipped with an ignition control factory enabled for use with A2L refrigerant systems. Disabling the
refrigerant detection functionality on A2L system is prohibited by safety codes. Refer to furnace installation instructions
for non-A2L refrigerant system setup.

« Before attempting to perform any service or maintenance, turn the electrical power to unit OFF at disconnect switch(es).
Unit may have multiple power supplies.

 Electric Shock Hazard. Can cause injury or death. Before attempting to perform any service or maintenance, turn the
electrical power to unit OFF at disconnect switch(es). Unit may have multiple power supplies.

* Line voltage is present at all components when unit is not in operation on units with single-pole contactors. Disconnect
all remote electric power supplies before opening access panel. Unit may have multiple power supplies.

ACAUTION

As with any mechanical equipment, contact with sharp sheet metal edges can result in personal injury. Take care while
handling this equipment and wear gloves and protective clothing.
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Technical Specifications

S:rsf O'jﬁf;inncge Model |  NF80UO45T3AR NF80UO70T3AR NF80U090T4BR NF80U110T5CR
'AFUE 80% 80% 80% 80%
High Fire Input - Btuh 44,000 66,000 88,000 110,000
Output - Btuh 35,000 54,000 72,000 88,000
Temperature Rise Range - °F 30-60 30-60 30-60 30-60
Gas Ma,’\]zct’."’ezgeff;gg?é&%g 35/10.0 35/10.0 35/10.0 35/10.0
Low Fire Input - Btuh 29,000 43,000 57,000 72,000
Output - Btuh 23,000 35,000 46,000 59,000
Temperature Rise Range - °F 20-50 20-50 20-50 20-50
Gas Marifold Pressure /(F',rr‘o;;ﬂg 17145 17145 17/45 17145
:iegar;ifgta“c -in.w.g. 05 05 05 05
Cooling 0.5 0.5 0.5 0.5
Connections Flue connection - in round 4 4 4 4
Gas pipe size IPS 12 1/2 1/2 12
Indoor Blower Wheel diameter x width - in. 10x8 10x8 10x 10 11-1/2-10
Motor output - HP 12 112 3/4 1
Tons of add-on cooling 1.5-35 2-35 3-4 4-5
Air Volume Range - cfm 250 - 1500 350 - 1375 765 - 1800 1100 - 2200
Electrical Data Voltage 120 volts - 60 hertz - 1 phase
Blower motor full load amps 6.1 6.1 8.5 10
Maximum overcurrent protection 15 15 15 15
Shipping Data Ibs. - 1 package 111 121 140 156

non-weatherized furnaces.

NOTE - Filters and provisions for mounting are not furnished and must be field provided.
" Annual Fuel Utilization Efficiency based on DOE test procedures and according to FTC labeling regulations. Isolated combustion system rating for

31-5001001 Rev. 0
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Optional Accessories - Order Separately

| “A” Width Models | “B” Width Models | “C Width Models

CABINET
Return Air Base - Upflow only | 65W75 | 50W98 50W99
CONTROLS
Remote Outdoor Air Temperature Sensor X2658 X2658 X2658
Transformer (75VA) 27332 27332 27332
REFRIGERANT DETECTION SENSOR
Refrigerant Detection System (RDS) Coil Sensor Kit (for indoor coil) | 27V53 27V53 27V52
Blower Data
NF80U045T3AR PERFORMANCE (Less Filter)

External Air Volume / Watts at Various Blower Speeds

Static High Medium-High Medium Medium-Low Low
P_ressure (Black) (Brown) (Blue) (Yellow) (Red)

n. W.g. CFM Watt CFM Watt CFM Watt CFM Watt CFM Watt
0.10 1436 310 1199 175 1022 113 875 79 875 82
0.20 1431 Bill5 1166 183 987 120 747 68 714 62
0.30 1413 324 1138 192 938 129 696 76 514 49
0.40 1378 337 1104 199 905 137 640 81 448 55
0.50 1350 345 1070 206 858 146 588 87 367 60
0.60 1321 357 1031 215 824 152 533 93 311 65
0.70 1292 366 993 226 773 159 488 98 272 69
0.80 1267 378 969 233 737 165 426 104 232 73
0.90 1239 385 926 243 691 173 382 108 - -
1.00 1210 394 891 250 649 179 - - - -
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Blower Data

NF80UO70T3AR PERFORMANCE (Less Filter)

Air Volume / Watts at Various Blower Speeds

External
Static High Medium-High Medium Medium-Low Low
Eressure (Black) (Brown) (Blue) (Yellow) (Red)

M- W.g- CFM Watt CFM Watt CFM Watt CFM Watt CFM Watt
0.10 1449 325 1328 256 1183 189 946 111 782 75
0.20 1419 335 1297 266 1148 197 904 118 736 81
0.30 1391 345 1267 276 1114 206 862 124 689 87
0.40 1363 356 1236 285 1081 214 822 131 639 93
0.50 1334 366 1206 294 1047 223 780 138 594 98
0.60 1307 376 1177 304 1013 231 740 145 548 104
0.70 1279 386 1146 313 981 239 700 151 506 109
0.80 1250 397 1115 322 946 246 661 158 451 115
0.90 1222 406 1084 331 913 254 624 163 399 120
1.00 1193 415 105 339 881 262 588 169 357 125

NF80U090T4BR PERFORMANCE (Less Filter)
External Air Volume / Watts at Various Blower Speeds
Static High Medium-High Medium Medium-Low Low
Eressure (Black) (Brown) (Blue) (Yellow) (Red)

n- W.g. CFM Watt CFM Watt CFM Watt CFM Watt CFM Watt
0.10 1724 384 1514 271 1392 218 1308 189 1182 148
0.20 1691 399 1477 284 1354 230 1268 200 1139 158
0.30 1659 412 1442 295 1317 242 1229 211 1097 168
0.40 1629 427 1408 308 1280 253 1189 221 1048 177
0.50 1599 440 1372 320 1239 264 1145 231 999 187
0.60 1569 453 1336 332 1195 274 1097 240 955 195
0.70 1536 466 1298 343 1153 285 1050 249 908 203
0.80 1503 479 1256 8589 1111 295 1008 258 864 211
0.90 1469 491 1218 364 1070 304 970 266 819 218
1.00 1432 503 1181 374 1031 Sil3 931 275 784 226

NF80U110T5CR PERFORMANCE (Less Filter)

Air Volume / Watts at Various Blower Speeds
Single Side Return Air — Air volumes in BOLD (over 1800 cfm)
Sriernel Bottom Return Ai_r, Side Return Air from Bqth Sides or Return require Optional Return Air Base and field fabricated transition to
Static Air from Bottom and One Side. accommodate 20 x 25 x 1 in. 3;22;; in order to maintain proper air
Pr r -
ine.sws.ug.e High Mt|a_|di;uhm- Medium Midc:\ljvm' Low High Mzdiiguhm- Medium M?_doi\ljvm' Low
(Black) (Brown) (Blue) (Yellow) (Red) (Black) (Brown) (Blue) (Yellow) (Red)
CFM | Watt | CFM | Watt | CFM | Watt | CFM | Watt | CFM | Watt | CFM | Watt | CFM | Watt [ CFM | Watt | CFM | Watt | CFM | Watt
0.10 2173 | 601 | 1934 | 431 | 1772 | 335 | 1654 | 281 | 1468 | 206 | 2164 | 611 | 1911 | 430 | 1762 | 336 | 1647 | 279 | 1473 | 201
0.20 | 2147 | 613 | 1900 | 444 |1736 | 346 | 1626 | 290 | 1445 | 214 | 2126 | 631 | 1876 | 444 (1718 | 350 | 1608 | 294 | 1424 | 212
0.30 2109 | 630 | 1873 | 456 | 1701 | 356 |1585| 303 | 1361 | 227 | 2092 | 646 | 1839 | 458 | 1673 | 361 | 1563 | 306 | 1373 | 226
0.40 |2085| 643 | 1833 | 471 | 1657 | 369 | 1547 | 314 | 1343 | 235 | 2055 | 662 | 1800 | 474 | 1638 | 374 | 1520 | 317 | 1324 | 237
0.50 |2050| 658 | 800 | 485 | 1626 | 379 | 1503 | 327 | 1298 | 246 | 2016 | 678 | 1764 | 488 | 1594 | 388 | 1477 | 328 | 1275 | 247
0.60 2019 | 672 | 1771 | 495 (1579 | 393 | 1480 | 338 | 1256 | 256 | 1986 | 691 | 1727 | 501 | 1556 | 401 | 1440 | 339 | 1230 | 259
0.70 | 1983 | 689 | 1734 | 509 | 1543 | 404 | 1401 | 348 | 1211 | 265 | 1967 | 705 | 1684 | 515 | 1521 | 411 | 1394 | 352 | 1172 | 270
0.80 1953 | 703 | 1693 | 524 | 1502 | 416 | 1381 | 361 | 1176 | 277 (1916 | 720 | 1656 | 526 | 1480 | 425 | 1350 | 364 | 1141 | 278
0.90 |1925| 715 | 1663 | 535 | 1470 | 426 | 1343 | 372 | 1118 | 289 | 1895 | 734 | 1618 | 538 | 1440 | 437 | 1310 | 376 | 1092 | 290
1.00 |1898| 728 | 1643 | 544 | 1441 | 434 | 1304 | 383 | 1078 | 297 | 1845 | 752 | 1577 | 553 | 1396 | 450 | 1267 | 389 | 1046 | 301

31-5001001 Rev. 0
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Parts Arrangement

Make-up Box

Heat Exchanger.

Combustion Air
Inducer

Combustion Air

. ( N
Pressure Switch \ /CQ\Q‘ v
\/{“ <3
>N\ ‘; O\ ")

Gas Valve

and Manifold ) Collector Box Indoor Blower and Motor
Assembly (installed in
cabinet)

Limited Switch
(under collector box)

Assembly \
~__ ,

Constant Torque Indoor
Blower Motor (removed
from cabinet)

Two-Stage
Integrated Control

Figure 1.
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Service Information

UNIT COMPONENTS

NF80U***T**R unit components are shown in Figure 1.
The gas valve, combustion air inducer and burners can be
accessed by removing the upper access panel. Electrical
components are in the control box (Figure 2) found in the
blower section.

NF80U***T**R units are factory equipped with a bottom
return air panel in place. The panel is designed to be field
removed as required for bottom air return. Markings are
provided for side return air and may be cut out in the field.

ELECTROSTATIC DISCHARGE (ESD)
Precautions and Procedures

ACAUTION Electrostatic discharge can affect electronic

components. Take precautions to neutralize electrostatic
charge by touching your hand and tools to metal prior to
handling the control.

Control Box

1. Control Transformer (T1)

Atransformer located in the control box provides power to the
low voltage section of the unit. Transformers on all models
are rated 40VA with a 120V primary and a 24V secondary.

AIMPORTANT

* When matching this gas furnace with zoning, dual fuel or
other 24V accessories, It is recommended to replace the
factory installed transformer with kit 27J32.

 Kit 27J32 contains a 75VA transformer, so you do not
Circuit Breaker

Transformer

Ignition Control

overload the original 40VA transformer.

Figure 2. Control Box

31-5001001 Rev. 0

2. Door Interlock Switch (S51)

A door interlock switch is wired in series with line voltage.
When the inner blower access panel is removed the unit will
shut down.

3. Circuit Breaker (CB8)

A 24V circuit breaker is also located in the control box. The
switch provides overcurrent protection to the transformer
(T1). The breaker is rated at 3A at 32V. If the current exceeds
this limit the breaker will trip and all unit operation will
shutdown. The breaker can be manually reset by pressing
the button on the face. See Figure 3.

PUSH TO RESET

Figure 3. Circuit Breaker Ch8

4. Ignition Control 107792-XX

VYWV [eR shock hazard.

* Disconnect power before servicing. Control is not field
repairable. If control is inoperable, simply replace entire
control.

» Can cause injury or death. Unsafe operation will result if
repair is attempted.

Units are equipped a two-stage, ignition control. The system
consists of a ignition / blower control (Figure 4) with control
pin designations in Table 1, Table 2, Table 3 and ignitor. The
control and ignitor work in combination to ensure furnace
ignition and ignitor durability. The control provides gas
ignition, safety checks and indoor blower control with two-
stage gas heating. The furnace combustion air inducer,
gas valve and indoor blower are controlled in response to
various system inputs such as thermostat signal, pressure
and limit switch signal and flame signal. The control features
a seven-segment LED display, indicating furnace status and
error codes. The LED flashes in single digits. For example
using Table 4 under LIMIT CODE, an “E” followed by “2”
followed by “5” followed by “0”, the limit switch circuit is open.
The control also has two unpowered (dry) 1/4” contacts for
a humidifier and a 120 volt accessory terminal. Both rated at
(1) one amp each.
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Service Information

UNIT COMPONENTS (CONT.)

Electronic Ignition

At the beginning of the heat cycle the integrated control
monitors the first stage and second stage combustion air
inducer pressure switch. The control will not begin the
heating cycle if the first stage pressure switch is closed
(bypassed). Likewise the integrated control will not begin
the second stage heating cycle if the second stage pressure
switch is closed, and will remain in first stage heat. However,
if the second stage pressure switch closes during the first
stage heat pre-purge, the control will allow second stage
heat. Once the first stage pressure switch is determined
to be open, the combustion air inducer is energized on low
(first stage) heat speed.

When the differential in the pressure switch is great enough,
the pressure switch closes and a 15-second pre-purge
begins .

After the 15-second pre-purge period, the ignitor warms
up for 20 seconds after which the gas valve opens for a
4-second ftrial for ignition. The ignitor remains energized
during the trial until flame is sensed. If ignition is not proved
during the 4-second period, the control will try four more
times with an inter purge and warm-up time between trials of
35 seconds. After a total of five trials for ignition(including the
initial trial), the control goes into Soft lockout- Flame Failure
mode. After a 60-minute reset period, the control will begin
the ignition sequence again.

NOTE: During abnormal conditions such as low supply
voltage or low outdoor temperatures and the low fire pressure
switch does not close, the combustion air inducer will switch
to high speed. After the low & high pressure switch close, the
unit will proceed with a 15 sec pre-purge, followed by a 20
sec ignitor warm up, then ignition on highfire. After 10 to 20
seconds of high fire operation the unit will switch to low fire.

Two Stage Operation / Thermostat Selection DIP
Switch

The control can be utilized in two modes: SINGLE-STAGE
thermostat or TWO-STAGE thermostat. The thermostat
selection is made using a DIP switch and must be positioned
for the particular application. DIP switch 1, labeled T"STAT
HEAT STAGE is factory-set in the OFF position for use with
a two-stage thermostat. Move the DIP switch to ON for use
with a single stage thermostat.

While in the single-stage thermostat mode, the burners will
always fire on first-stage heat. The combustion air inducer
will operate on low speed and indoor blower will operate on
low heat speed.

Page 8

The unit will switch to second stage heat after a “recognition
period”. DIP switch 2, labeled SECOND STAGE DELAY, is
factory set in the OFF position for a 7 minute recognition
period. The switch can be moved to the ON position for
a 12 minute recognition period, after which time the unit
will switch to second-stage heat. While in the two-stage
thermostat mode, the burners will fire on first-stage heat.
The combustion air inducer will operate on low speed and
indoor blower will operate on low heat speed.

The unit will switch to second-stage heat on call from the
indoor thermostat. If there is a simultaneous call for first and
second stage heat, the unit will fire on first stage heat and
switch to second stage heat after 30 seconds of operation.
See Sequence of Operation flow charts in the back of this
manual for more detail.

Table 1.
1/4” QUICK CONNECT TERMINALS

120V HUM | POWER FOR HUMIDIFIER (120 VAC
LINE INCOMING POWER LINE (120 VAC)
XFMR TRANSFORMER PRIMARY (120 VAC)
CIRC INDOOR BLOWER MOTOR (120 VAC)
ACC ACCESSORY (120 VAC)

24V HUM | HUMIDIFIER (24 VAC)

NEUTRALS | NEUTRAL (5)

3/16" QUICK CONNECT TERMINALS

LOCOOL |[COOL SPEED TAP FROM INDOOR
BLOWER MOTOR (24 VAC)

HICOOL |COOL SPEED TAP FROM INDOOR
BLOWER MOTOR (24 VAC)

LOHEAT |HEAT SPEED TAP FROM INDOOR
BLOWER MOTOR (24 VAC)

HIHEAT |HEAT SPEED TAP FROM INDOOR
BLOWER MOTOR (24 VAC)

FAN CONTINUOUS FAN SPEED TAP FROM
INDOOR BLOWER MOTOR (24 VAC)

FLAME FLAME SENSOR ELECTRODE (120 VAC)

SENSE

COMMON | COMMON (24 VAC)

PARK 3 TERMINALS TO PARK UNUSED MOTOR

SPEED TAPS

31-5001001 Rev. 0



Service Information

HUMIDIFIER INTERFACE ACCESSORY INTERFACE

MOTOR | NTERFACE

|20V FOWER INTERFACE

[ —/

L—C.ﬂ | THS 1
INTERFACE

[
FLAME SENSOR ——
INTERFACE

DIF SWITCHES
HEAT, €OOL, L]
COOL OFF DELAY SELECTICN
DIAGNOSTIC RECALL——] goonrnan

PUSH SUTTON L
NEE I
5 ___-—~""
]
“H=e e
LOW GWe SENS-:-RS—/ !

INTERFACE

FLANE
SERSE

LOW GNP TEST— |
PUSH SUTTON

ECH DRTVE-24AL HLW ALC| [LIKE XFNR HSI/CAL

G [0 0 00 0D |R0900P,,

\;NEIJTN.L

:| INTERFACE

H——T SEGMENT LED

/—M.-".IN HARNESS
INTERFACE

[ &

o FIELD CLIPASLE TRACES
WIS 2 STAGE COMPR

WEE] HEAT PUMP
We14 DEHUM/DE

LOW GWP ALARM/ 7OKE —~Hj|:|
INTERFACE ~—— ﬁ‘@@}@@@@ alle|ale|=
ALARN ZOHE W1 §Z G Y2 Yl € _E Dy H L O DS
ﬁ—] T [ T T =7 [T nLU—’\
[IP SWITCHES =L M- Y = ET oo g THERNOSTAT
LGWP SENSORS EMABLE/D|SABLE TERMINAL SLOCK
Figure 4.
Table 2. Table 3.
Thermostat Input Terminals Low GWP Interface
w1 Low Stage Heat LGWP1 Low GWP Sensor #1 Interface
w2 High Stage Heat LGWP2 Low GWP Sensor #2 Interface
G Fan ALARM Interface to Low GWP Leak Audible Alarm
Y1 | Low Stage Cool (When W915 is Clipped) (Dry Contact)
Y2 High Stage Cool ZONE Interface to Zoning Control (Dry Contact)
C Thermostat Common / Ground LGWP TEST Push Button to Test Low GWP
Functionality

R 24vac to the Thermostat

DH Dehumidification (Unused)

24vac Humidifer (Unused)

LSOM (Unused)

Heat Pump Reversing Valve (When W951 is Clipped)
DS Dehum / Harmony (When W914 is Clipped)

o|lr|xT
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Service Information

Table 4.
DIAGNOSTIC CODES / STATUS OF FURNACE CODE
IDLE MODE (DECIMALBLINKS AT 1 HERTZ -- 0.5 SECONDS ON, 0.5 SECONDS OFF .
INDOOR BLOWER OPERATION: CONTINUOUS FAN MODE (COSTANT TORQUE ONLY) INDOOR BLOWER A
OPERATION: FOLLOWED BY CFM SETTING FOR INDOOR BLOWER (1 SECOND ON, 0.5 SECOND OFF) / CFM
SETTING FOR MODE DISPLAYED (VARIALBE SPEED ONLY)
COOLING STAGE (1 SECOND ON, 0.5 SECOND OFF) 1 OR 2 DISPLAYED / PAUSE / REPEAT CODES. VARIABLE C
SPEED ONLY
GAS HEAT (1 SECOND ON, 0.5 SECOND OFF) PAUSE / CFM DISPLAYED / PAUSE / REPEAT CODES BLINKING - H
IGNITION
HEAT PUMP STAGE (1 SECOND ON, 0.5 SECOND OFF) 1 OR 2 DISPLAYED / PAUSE / CFM SETTING DISPLAYED h
/ PAUSE / REPEAT CODES
DEFROST MODE dF
ERROR/FAULT CONDTION CODE
NO ERROR IN THE MEMORY E000
ELECTRICAL FAULTS (WAIT FOR RECOVERY)
AC LINE VOLTAGE LOW E110
TWIN COMMUNICATION FAULT (CONSTANT TORQUE ONLY) E106
LINE VOLTAGE POLARITY REVERSED E111
EARTH GROUND NOT DETECTED E112
AC LINE VOLTAGE HIGH E113
LINE VOLTAGE FREQUENCY UOT OF RANGE E114
LOW 24V - CONTROLWILL RESTART IF THE ERROR RECOVERS E115
HARDWARE FAULT (5 MINUTES LOCKOUT)
CONTROL HARDWARE (INCLUDE A/D ELECTRONICS AND FLAME TEST) FAILURE E125
HARD LOCKOUT FAULT
ROLLOUT OPEN OR PREVIOUSLY OPENED E200
GAS VALVE/PRESSURE SWITCH/LIMT FAULTS (wait for recovery)
GAS VALVE RELAY (1ST OR 2ND STAGE) PROBLEM E204
LOW PRESSURE SW FAILED TO CLOSE (STUCK OPEN) E223
LOW PRESSURE SW FAILED TO OPEN (STUCK CLOSED) E224
HIGH PRESSURE SW FAILED TO CLOSE (STUCK OPEN) E225
HIGH PRESSURE SW FAILED TO OPEN (STUCK CLOSED) E226
LOW PRESSURE SWITCH OPENED IN RUN OR TFlI E227
FLAME SENSE OUT OF SEQUENCE-STILL PRESENT E241
PRIMARY LIMIT SWITCH OPENED E250

Page 10
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Service Information

Table 4 (Cont.)

SOFT LOCKOUT FAULTS (60 MINUTES)

GAS VALVE RELAY (1ST OR 2ND STAGE) CONTACT SHORTED E205
HOT SURFACE IGNITOR (HSI) SENSED OPEN E207
SOFT LOCKOUT-FLAME FAILURE ON IGNITION, IGNITION RETRY>MAX, LAST FAILED RETRY DUE TO | E270
FLAME FAILURE

SOFT LOCKOUT-PRESSURE SWITCH OPEN, IGNITION RETRY>MAX, LAST FAILED RETRY DUE TO | E271
LPSW OPEN

SOFT LOCKOUT-PRESSURE SWITCH OPEN, IN RUN MODE HEATING RECYCLES>MAX, LAST FAILED | E272
RETRY DUE TO LPSW OPEN

SOFT LOCKOUT-FLAME FAILURE IN RUN MODE,HEATING RECYCLES>MAX, LAST FAILED RETRY | E273
DUE TO LOSS OF FLAME

SOFT LOCKOUT-LIMIT OPEN > 3 MINUTES E274
SOFT LOCKOUT-FLAME OUT OF SEQUENCE AND IS GONE E275
IGNITOR CIRCUIT FAULT-FAILED IGNITOR OR TRIGGERING CIRCUITRY, E290
PERFORMANCE WARNING

POOR GROUND DETECTED E117
IGNTION ON HIGH FIRE E229
LOW FLAME CURRENT IN HEATING MODE E240
LOW GWP REFRIGERANT FAULTS

REFRIGERANT LEAK DETECTED, THERMOSTAT LOCKOUT E150
REFRIGERANT LEAK DETECTOR SENSOR #1 FAULT E151
REFRIGERANT LEAK DETECTOR SENSOR #2 FAULT E152
REFRIGERANT LEAK DETECTOR SENSOR #1 COMM. LOST E154
REFRIGERANT LEAK DETECTOR SENSOR #2 COMM. LOST E155
REFRIGERANT LEAK DETECTOR SENSOR #1 TYPE INCORRECT E160
REFRIGERANT LEAK DETECTOR SENSOR #2 TYPE INCORRECT E161
REFRIGERANT LEAK DETECTOR CONTROL FAILURE E163
LOW GWP TEST E164
LOW GWP RELAY STUCK E390
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Service Information

2ND STAGE HEAT ON DELAY

* 7MIN
UPSTAGE
DELAY

2

12MIN ON

UPSTAGE
DELAY E! D D D D D I

( I—l I:l COOLING BLOWER-OFF DELAY
HEATING BLOWER-OFF DELAY £ 1 = 2 -
. - ECM DRIVE-24VAC HUM ACC|[LINE XFMR HSI/CAI *45 SECOND
90 SECOND 3 COOL BLOWER DD D
HTG BLOWER = 8 OFF DELAY 0g DD
OFF DELAY =
=
60 SECOND
HTG BLOWER §
OFF DELAY Sl
2 SECOND
COOL BLOWER
120 SECOND OFF DELAY
HTG BLOWER
OFF DELAY +
180 SECOND
HTG BLOWER
OFF DELAY CONTINUOUS FAN SETTING
~BLOWER ON DELAY - 30 SEC. FIXED

LOW HEAT SPEED
THERMOSTAT SELECTION

WO STAGE

THERMOSTAT LOW COOL SPEED

1-STAGE

THERMOSTAT
(TIMED STAGING)
-SEE SW #2

HIGH HEAT SPEED

1 |§|mr

HSCI

=~E
>

]

@@@@@@@@@@@ o]
L
|

ALARM. ZONE WL W2 G Y2 YL°C_ W 0 DS
b T | I ' )
- N oS = [a - o 2
= = > >
(ON-BOARD LINK
N OPTION SELECTION
1-STG COMPRESSOR AIC UNIT
. wos
AN NO SIGNATURESTAT
N COMPR W/ DS CONNECTION
‘wos1
|| boNoT cuT omp DO NOT CUT
wo14
DO NOT CUT DEHUM
-/ — —
2-STG COMPRESSOR| | HEAT PUMP UNIT
W15
2 STAGE wost SIGNATURESTAT W/
i DS CONNECTION
CUT LINK PUMP CUT LINK /A\ - CUT ON - BOARD LINK (SOLDER TRACE) COMPLETELY THROUGH
BOTH LAYERS ON THE CONTROLDBOAR
s RS LT I EAROR INSTALL A SOMPER ON THE APPROPRIATE
CUT LINK TERMINALS ON THE TERMINAP STRI
N - PROTECTIVE PLASTIC FILM ON DIP SWITCHES MAY BE
2-STAGE HEAT PUMP LINK DEHUMIFICATION LINK ~ REMOVED FOR EASE IN SETTING OF.DIP SW
COMPRESSOR LINK  (JUMPERS R t0 O) (UMPERSR1DS
(JUMPERS Y1 to)y2 wos1 wo14 FACTORY DEFAULT

we1s

Figure 5.
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Service Information

Integrated Control DIP Switch Settings

NF80U***T**R units are equipped with a two-stage integrated
control. This control manages ignition timing, heating mode
fan off delays and indoor blower speeds based on selections
made using the control dip switches and jumpers. See Figure
5 for an integrated control configuration.

Heating Operation DIP Switch Settings

Switch 1 -- Thermostat Selection -- This unit may be
used with either a single-stage or two-stage thermostat.
The thermostat selection is made using a DIP switch which
must be properly positioned for the particular application.
The DIP switch is factory-positioned for use with a twostage
thermostat. If a single-stage thermostat is to be used, the
DIP switch must be repositioned.

a. Select “OFF” for two-stage heating operation controlled
by a two-stage heating thermostat (factory setting);

b. Select “ON” for two-stage heating operation controlled by
a single-stage heating thermostat. This setting provides a
timed delay before second-stage heat is initiated.

Switch 2 a --- Second Stage Delay (Used with Single-
Stage Thermostat Only) -- This switch is used to determine
the second stage on delay when a single-stage thermostat
is being used. The switch is factory-set in the OFF position,
which provides a 7-minute delay before second-stage heat
is initiated. If the switch is toggled to the ON position, it will
provide a 12-minute delay before second-stage heat is
initiated. This switch is only activated when the thermostat
selector jumper is positioned for SINGLE-stage thermostat
use.

Indoor Blower Operation DIP Switch Settings

Switches 3 and 4 -- Heating Mode Blower-Off Delay --
The blower-on delay of 30 seconds is not adjustable. The
blower-off delay (time that the blower operates after the
heating demand has been satisfied) can be adjusted by
moving switches 3 and 4 on the integrated control. The unit
is shipped from the factory with a blower-off delay of 90
seconds.

The blower off delay affects comfort and is adjustable to
satisfy individual applications. Adjust the blower off delay to
achieve a supply air temperature between 90° and 110°F at
the exact moment that the blower is de-energized. Longer off
delay settings provide lower supply air temperatures; shorter
settings provide higher supply air temperatures. TABLE 5
provides the blower off timings that will result from different
switch settings.
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Table 5. Blower Off Heating Mode Delay Switch Setting

Blower Off Delay Switch 3 Switch 4
Seconds
60 On Off
90 Off Off
120 (factory) Off On
180 On On

Switch 5 -- Cooling Mode Blower-Off Delay-- The unit is
shipped from the factory with the dip switch positioned OFF
for a 45 second delay. Table 6 provides the cooling mode
off delay settings.

Table 6. Blower Off Cooling Mode Delay Switch

Settings
Blower Off Delay Switch 3
Seconds
45 (factory) Off
2 On

Switches 6 and 7 -- Continuous Fan Mode -- Continuous
fan speed can be controlled by changing DIP switch
positions. Table 7 below provides DIP switch settings for
continuous fan mode.

Table 7. Continuous Fan Mode Settings

Continuous Fan Switch 6 Switch 7
Mode

Low Heat Speed Off Off

(Factory Setting)

On-Board Link W914 Dehum

On-board link W914, is a clippable connection between
terminals R and DS on the integrated control. W914 must
be cut when the furnace is installed with a thermostat which
features humidity control. If the link is not cut, terminal “DS”
will remain energized not allowing the blower to reduce to
low cool speed upon a call for dehumidification.

On-Board Link W951 Heat Pump (R to O)

On-board link W951 is a clippable connection between
terminals R and O on the integrated control. W951 must
be cut when the furnace is installed in applications which
include a heat pump unit and a thermostat which features
dual fuel use. If the link is left intact, terminal “O” will remain
energized eliminating the HEAT MODE in the heat pump.

On-Board Link W915 2 Stage Compr (Y1 to Y2)

On-board link W915 is a clippable connection between
terminals Y1 and Y2 on the integrated control. W915 must be
cut if two-stage cooling will be used. If the Y1 to Y2 link is not
cut the outdoor unit will operate in second-stage cooling only.

AIMPORTANT If any onboard link is cut by mistake,

install a jumper across the corresponding terminals on the
low voltage terminal strip. Do not replace control.
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Service Information

INDOOR BLOWER SPEEDS

1 - When the thermostat is set to “FAN ON,” the indoor blower will run continuously on the low speed when there is no
cooling or heating demand. See Table 8 for allowable circulation speeds.

2 - When the unit is operating in the high-fire or low-fire heating mode, the indoor blower will run on the corresponding

heating speed. See Table 9 for allowable heating speeds.

3 - When the unit is operating in the low cool or the high cool cooling mode, the indoor blower will run on the
corresponding cooling speed.

Table 8. Allowable Circulation Speeds

Model Number Red Yellow Blue Brown Black
NF80U045T3AR
NF80U070T3AR
Factory Setting Allowed Not Allowed Not Allowed Not Allowed
NF80U090T4BR
NF80U110T5CR
Table 9. Allowable Heating Speeds
Low Fire Heating Speeds High Fire Heating Speeds
Model Number
Red Yellow Blue Brown Black Red Yellow Blue Brown Black
NF80U045T3AR Allowed
NF80UO070T3AR Fact Allowed Not Not Fact
actory o} o) actory
NF80UO90T4BR | getting Allowed Not Allowed | Allowed | Setting Allowed | Allowed | Allowed
Not Allowed
NF80U110T5CR Allowed

Page 14
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Service Information

Indoor Blower

L BIFOIRERNY Each blower is statically and dynamically

balanced as an assembly before installation in the unit.

Units are equipped with a constant torque ECM motor. It
has a DC motor coupled to an electronic control module
both contained in the same motor housing. The motor is
programmed to provide constant torque at each of the
five selectable speed taps. Each tap requires 24 volts to
energize.

Input Voltage Requirements

The circuit is designed to be operated with AC voltage. To
enable a tap requires 12 to 33VAC. Expected current draw
will be less than 20mA.

Troubleshooting the Motor

Troubleshooting the motor is an easy process. Follow steps
below.

1 - Shut off power to unit.

2 - Remove input connectors J48 and J49 from motor. See
Figure 8 for troubleshooting procedure.

If correct voltage is present in tests 1 and 2 and motor is
not operating properly, replace motor. The motor is not field
repairable.

If replacing the indoor blower motor or blower wheel is
necessary, placement is critical. The blower wheel must
be centered in the blower housing as shown in Figure 6.
When replacing the indoor blower motor the set screw must
be aligned and tightened with the motor shaft as shown in
Figure 7.
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Center Blower Wheel
in Blower Housing

] /\
= Z N\

Figure 6. Blower Wheel Replacement

Housing Hub Set Screw

Motor Shaft

Figure 7. Align And Tighten Set Screw With Flat Side
Of Motor Shaft
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Service Information

Multi-Meter
(setto VAC)

o

Test 1 - Turn power on to unit. Check for 120 volts
across terminals “L” and “N” or terminals “7A” and “9A” of
connector J48. If voltage is present continue to test 2. If
voltage is not present, problem may be upstream of J48.
Proceed to Test 3.

Multi-Meter
(setto VAC)

OR  Test 2 - Switch thermostat to CONTINUQUS
FAN MODE. For units using 4 and 5 position

Multi-Meter
(setto VAC)

Test 3 (if necessary) - NOTE - Ignition
control illustration is typical. Check for 120 volts
across terminals “L1” and “Neutrals” on the
integrated control. If voltage is present, problem is
with the harness. If voltage is not present problem
may be may be with the integrated control.

Multi-Meter
(setto VAC)

Test 4 (if necessary) - NOTE -
Ignition control illustration is typical.
Check for 24 volts across terminals
“24 COM” and the “active speed tap” on the
integrated control. If voltage is present, problem
is with the harness. If voltage is not present
problem may be may be with the integrated

ﬁ:HEE connector blocks, test for 24 volts terminal “C” control
== of J48 and the tap used for continuous fan on
g J49 (1, 2, 3, 4 or 5). For units using 3 and 6
position connectors, test for 24 volts between
pin “6A” and the pin used for continuous fan on
connector J49 (1., 2, 3, 4 or 5).
Figure 8.

Page 16
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Service Information

Replacing the Motor Module

NOTE: Not all motors have field replaceable control
modules. Only motors that utilize a 4 pin power connector
and 5 pin signal connector as shown below may have
replaceable controls. Motors that use a 3 pin power
connector and 6 pin signal connector do not have field
replaceable control modules. In the event of failure, the
entire motor must be replaced.

1 - Disconnect electrical power to unit.
2 - Remove unit access panel.

3 - Unplug the two harnesses from the motor control
module. See Figure 9.

Unplug the Two Harness Connection

Two Harness
Connections
Motor

Motor Control
Module

2
e I_n_o

T2—O
13—0
T4—O0

Figure 9.

4 - Remove the two hex head bolts securing the motor
control module to the motor (Figure 10).

Remove the Hex Head Bolts

Remove Both
Hex Head Bolts

Figure 10.

5 - Slide the motor control module away from the motor to

access and disconnect the internal three wire connector.

It is not necessary to remove blower motor itself. Set
both hex head bolts aside.

Testing the Motor (Figure 11)

If any motor fails the below tests, do not install the new
control module. The motor is defective and it also must be
replaced. The new control can fail if placed on a defective
motor.

1 - Using an ohmmeter check the resistance from any one
of the motor connector pins to the aluminum end plate
of the motor. This resistance should be greater than
100k ohms.
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2 - Check the resistances between each of the three motor

connector pins. These should all read approximately the
same resistance within an ohm.
Motor Test

L.
-

Figure 11.

Motor Module Installation

All replacement motor control modules look similar;
however, each module is designed for a specific motor size.
It is very important to make sure that you are using the
correct replacement motor control module. USE OF THE
WRONG MOTOR CONTROL MODULE MAY RESULT IN
UNEXPECTED UNIT OPERATION.

1 - Verify electrical power to unit is disconnected.

2 - Connect three-wire harness from motor to control
module.

3 - Mount new motor control module to motor using two
hex head bolts removed in Figure 10. Torque bolts to
22 inch pounds or 1/16th clock wise turn.

4 - Reconnect the two harnesses to the motor control
module.

5 - The electrical connectors of the motor should be
facing down to form a drip loop (FIGURE 19). This will
directs moisture away from the motor and its electric
connections on the motor.

Table 10.
Scale Measurement range in words ohms
2M two megohm-two million ohms 0-2,000,000
200 K two hundred kilo-ohm-two hundred 0 - 200,000
thousand ohms
20 K | twenty kilo-ohm-twenty thousand ohms | 0 - 20,000
2K two kilo-ohm two-thousand ohms 0-2,000
200 two hundred ohms 0-200
Drip Loop
Back of Control Connector
Module Orientation
between 4 and
\ 8 o’clock
Drip Loop

Figure 12.
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Service Information

Heating Components

1. Ignitor

The ignitor is made of durable silicon nitride. Ignitor
longevity is enhanced by controlling voltage to the ignitor.
The integrated control provides a regulated 120 volts to the
ignitor for a consistent ignition and long ignitor life. Ohm
value should be 39 to 70. See Figure 13 for ignitor location
and Figure 15 for ignitor check out.

NOTE: The furnace contains electronic components that
are polarity sensitive. Make sure that the furnace is wired
correctly and is properly grounded.

Gas Valve

Manifold and
Gas Orifices

Figure 13. Heating Components

2. Flame Sensor

A flame sensor is located on the left side of the burner
support. See Figure 13. The sensor protrudes into the
flame envelope of the left-most burner. The sensor can
be removed for service without removing any part of the
burners. During operation, flame is sensed by current
passed through the flame and sensing electrode. The
SureLight control allows the gas valve to remain open as
long as flame signal is sensed. A microamp DC meter is
needed to check the flame signal on the integrated control.
See Figure 14 and Table 11 for flame signal check and
measurement.
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3. Gas Valve

The two-stage gas valve (Figure 18) is internally redundant
to assure safety shut-off. If the gas valve must be replaced,
the same type valve must be used. 24VAC terminals and
ON/OFF switch are located on the valve. A wire harness
connects the terminals from the gas valve to the electronic
ignition control. 24V applied to the terminals energizes the
valve.

Inlet and outlet pressure taps are located on the valve. A
regulator adjustment screw is located on the valve. LPG
change over kits are available from GE Appliances. Kits

include burner orifices.

4. Flame Rollout Switches (S47)

The unit is equipped with two rollout switches. See Figure
13 for location. The limits are a N.C. SPST manual-reset
limit. When S47 senses rollout, the circuit breaks and

the ignition control immediately stops ignition and closes
the gas valve. Rollout can be caused by a blocked heat
exchanger, flue or lack of combustion air. The switches are
factory set to trip (open) at 210°F and cannot be adjusted.
To manually reset a tripped switch, push the reset button
located on the control.

5. Burners

All units use inshot burners. Burners are factory set and
require no adjustment. Always operate the unit with the
burner box front panel in place. Each burner uses an orifice
that is precisely matched to the burner input. Burners can
be removed as a one piece assembly for service. If burner
assembly has been removed, it is critical to align center

of each burner to the center of the clamshell when re-
installing.

6. Primary Limit Control (S10)

The primary limit (S10) is located in the heating vestibule
panel. When excess heat is sensed in the heat exchanger,
the limit will open. If the limit is open, the furnace control
energizes the supply air blower and closes the gas valve.
The limit automatically resets when unit temperature
returns to normal. The switch must reset within three
minutes or the control will go into Soft lockout for one hour.
The switch is factory set and cannot be adjusted. The
switch may have a different set point for each unit model
number.
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Service Information

To Measure Flame Signal - Integrated Control:

Use a digital readout meter capable of reading DC
microamps. See Figure 14 and Table 11 for flame signal
check.

1. Set the meter to the DC amps scale.
2. Turn off supply voltage to control.

3. Disconnect integrated control flame sensor wire from the
flame sensor.

4. Connect (-) lead to flame sensor.
5. Connect (+) lead to the ignition control sensor wire

Flame Sensor |

A

Flame Sensor Wire BT =

Ny

Z 3
8} 0
-,?:-:iu,,‘

/
!
;-;;J_ |;,| LS 1
0 ‘1"‘7«"'!71;1.
5
Integrated

g

kv

2

\

\ Flame Sensor

6. Turn supply voltage on and close thermostat contacts to
cycle system.

7. When main burners are in operation for two minutes,
take reading.

Table 11. Flame Signal in Microamps

Normal Low Drop Out

2.6 or greater 2.5 0orless 0.6

Remove Sensor Wire from Integrated
Control and Connect Alligator Clip ()
to Flame Sensor Lead

DIGITAL METER
Set dial to measure DC MICROAMPS

Red Collar Indicates
Positive Lead
Terminal

(+) To Control
Sensor Terminal

Remove Sensor Wire from Integrated
Control and Connect Alligator Clip (+)

to Terminal on Control

Figure 14. Measuring Flame Signal (Typical Furnace and Control)
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Service Information

Test 1 - Check ignitor circuit for correct resistance.

Remove HSI /CAI 4-pin plug from control. Check ohms
reading across terminals 2 and 4. The reading should be
between 39 and 70 ohms. If value is correct, this is the only
test needed. If the reading on the meter is not correct, (0 or
infinity) then a second test is needed.

Meter
(set to ohms)

NEUTRALS

|hf\.\__ |

i %»

INTEGRATED CONTROL
BOARD DETAIL

Test 2 - Check ignitor for correct resistance.
Separate the 2-pin jack-plug near the manifold and check
resistance of ignitor at the plug. Reading should be
between 39 and 70 ohms. If the reading is correct, then the
problem is with the wiring between the jack-plug and the
control. If reading is not correct, the issue is the ignitor.

Meter
(set to ohms)
__ NEUTRALS
ST\
fisssooer}
(Tt )
[ & 4 = P
3 D 8!
| INTEGRATED CONTROL
i BOARD DETAIL

Test 3 - Check ignitor for correct voltage.
Insert meter probes into terminals 2 and 4 (use small
diameter probes in order not to damage plug). Check
voltage during 20 second ignitor warm up period. Voltage
should read 120 volts + 10%. If voltage reads below these
values, check for correct supply voltage to furnace.

Meter
(set to ohms)

Figure 15. Ignitor Checks
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Service Information

Heating Components (Cont.)

7. Combustion Air Inducer (B6)

All units use a two-stage combustion air inducer to move
air through the burners and heat exchanger during heating
operation. The blower uses a 120VAC motor. The motor
operates during all heating operation and is controlled

by integrated control A92. The inducer also operates for

15 seconds before burner ignition (pre-purge) and for

5 seconds after the gas valve closes (post-purge). The
inducer operates on low speed during first-stage heat, then
switches to high speed for second stage heat.

NOTE: Each furnace model uses a unique CAl.

A pressure switch connected to the combustion air

inducer orifice plate is used to prove inducer operation.
The combustion air inducer orifice will be different for

each model. See Table 12 for orifice sizes. The switch
monitors air pressure in the inducer housing. During normal
operation, the pressure in the housing is negative. If
pressure becomes less negative (signifying an obstruction
in the flue) the proving switch opens. When the proving
switch opens, the furnace control (A92) immediately closes
the gas valve to prevent burner operation.

Table 12.
Model Number C.A.l Orifice Size (in)
NF80U045T3AR 1.063
NF80UO70T3AR 1.375
NF80U090T4BR 1.690
NF80U110T5CR 1.875

8. Combustion Air Inducer pressure Switch (S18)

All units are equipped with a dual combustion air pressure
switch (first and second stage) located on the combustion
air inducer orifice bracket. See Figure 16. The switch is
connected to the combustion air inducer housing by means
of a flexible silicone hose. It monitors negative air pressure
in the combustion air inducer housing.

The switches are a single-pole single-throw proving
switch electrically connected to the integrated control.
The purpose of the switch is to prevent burner operation
if the combustion air inducer is not operating or if the flue
becomes obstructed.
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On heat demand (first or second stage) the switch senses
that the combustion air inducer is operating. It closes a
circuit to the integrated control when pressure inside the
combustion air inducer decreases to a certain set point.
Set points vary depending on unit size. See Table 13.
The pressure sensed by the switch is negative relative

to atmospheric pressure. If the flue becomes obstructed
during operation, the switch senses a loss of negative
pressure (pressure becomes more equal with atmospheric
pressure) and opens the circuit to the furnace control and
gas valve. A bleed port on the switch allows relatively

dry air in the vestibule to purge switch tubing, to prevent
condensate build up.

Tap

Bracket

High Fire
é Switch

Figure 16. Combustion Air Pressure Switch

Low Fire
Switch

NOTE: The switch is factory set and is not field adjustable.
It is a safety shut-down control in the furnace and must
not be by-passed for any reason. If switch is closed or
bypassed, the control will not initiate ignition at start up.

Table 13.

Model Number

Set Point Low
Heat (in w.c.)

Set Point High
Heat (in w.c.)

NF80U045T3AR 0.30

NF80UO70T3AR 0.35 063

NF80U090T4BR ’
0.30

NF80U110T5CR
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Service Information

Multiple Venting

The furnace can vent in multiple positions. See Figure 17. AIMPORTANT
The make up box may be removed and the combustion air The coml?ustlon air pressure switch
must be moved for horizontal discharge air left position.

inducer may be rotated clockwise or counterclockwise 90°
to allow for vertical or horizontal vent discharge in a vertical
or horizontal cabinet position. Remove the four mounting
screws, rotate the combustion air inducer and gasket
(pressure switch should be above the combustion air
inducer in all positions), then reinstall the mounting screws.
See unit Installation Instructions for more detail.

Vent Pipe ‘- IR Vent Pipe\f:
. . 7
ol [ \
Vent Pipe B dte
R e
9 | E
HRdel 5 2|l
v o AIR
o 0%
R ey S et FLOW
7’ e D >
[ o\ o,
(- e
Vent Pipe v
< elR 7,
Vent Pipe =
AIR . FLOW
Vent Pipe
-
R
BN
AR - \
N
FLOW \
Vent Pipe
-

In all positions, route the wires away from moving parts and the heat of the inducer motor to
prevent damage to the wires. The pressure switch must be installed above the CAl to prevent
moisture from collecting in the hoses or switch.

Figure 17.
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Service Information

PLACEMENT AND INSTALLATION

Make sure the unit is installed in accordance with
installation instructions and applicable codes.

START-UP

A- Preliminary and Seasonal Checks

1. Inspect electrical wiring, both field and factory installed
for loose connections. Tighten as required.

2. Check voltage at disconnect switch. Voltage must be
within range listed on the nameplate. If not, consult the
power company and have voltage condition corrected
before starting unit.

B- Heating Start-Up

AWARNING Shock and burn hazard.

The units are equipped with a hot surface ignition system.

Do not attempt to light manually.

1. STOP! Read the safety information at the beginning of
this section.

2. Set the thermostat to the lowest setting.

. Turn off all electrical power to the unit.

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

5. Remove the upper access panel.

6. Move gas valve switch to OFF position. Do not force.
See Figure 18.

7. Wait five minutes to clear out any gas. If you then smell
gas, STOP! Immediately call your gas supplier from a
neighbor’s phone. Follow the gas supplier’s instructions.
If you do not smell gas go to next step.

Manifold
Pressure Tap

w

Low Fire
Adjustment Screw
(under cap)

High Fire Adjustment
Screw (under cap)

Inlet Pressure Post

Figure 18. Gas Valve
8. Move gas valve switch to ON position. Do not force. See
Figure 18.

9. Replace the upper access panel.
10. Turn on all electrical power to to the unit.
11. Set the thermostat to desired setting.

NOTE: When unit is initially started, steps 1 through 11
may need to be repeated to purge air from gas line.
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Turning Off Gas to Unit
1. Set the thermostat to the lowest setting.

2. Turn off all electrical power to the unit if service is to be
performed.

3. Remove the access panel.
4. Move switch on valve to OFF position. Do not force.
5. Replace access panel.

Failure To Operate

1. Is the thermostat calling for heat?

. Are access panels securely in place?

.Is the main disconnect switch closed?

. Is there a blown fuse or tripped circuit breaker?

. Is the filter dirty or plugged? Dirty or plugged filters will
cause the limit control to shut the unit off.

. Is gas turned on at the meter?
. Is the manual main shut-off valve open?
. Is the gas valve ON/OFF switch in the ON position?

. Is the unit ignition system in lock out? If the unit locks out
again, call the service technician to inspect the unit for
blockages.

10. Is pressure switch closed? Obstructed flue will cause
unit to shut off at pressure switch. Check flue and outlet
for blockages.

11. Are flame rollout switches tripped? If flame rollout
switches are tripped, call the service technician for
inspection.

C- Safety or Emergency Shutdown
Turn off unit power. Close manual and main gas valves.

a b~ WODN

© 00 N O

D- Extended Period Shutdown

Turn off thermostat or set to “UNOCCUPIED” mode.
Close all gas valves (both internal and external to unit)

to guarantee no gas leak into combustion chamber. Turn
off power to unit. All access panels and covers must be in
place and secured.

HEATING SYSTEM SERVICE CHECKS
A- CSA Certification

All units are CSA design certified without modifications.
Refer to the Installation Instruction.

B- Gas Piping

AWARNING If a flexible gas connector is required or

allowed by the authority that has jurisdiction, black iron pipe
shall be installed at the gas valve and extend outside the
furnace cabinet.
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Service Information

Gas supply piping should not allow more than 0.5"W.C.
drop in pressure between gas meter and unit. Supply

gas pipe must not be smaller than unit gas connection.
Compounds used on gas piping threaded joints should be
resistant to action of liquefied petroleum gases.

C- Testing Gas Piping

AWARNING . .
In case emergency shutdown is required,

turn off the main shut-off valve and disconnect the main
power to unit. These controls should be properly labeled by
the installer.

When pressure testing gas lines, the gas valve must be
disconnected and isolated. Gas valves can be damaged if
subjected to more than 0.5psig (14” W.C.). See Figure 19.
If the pressure is equal to or greater than 0.5psig (14"W.C.),
close the manual shut-off valve before pressure testing to
isolate furnace from gas supply.

Manual Main
Shut-Off Valve

Will not hold test pressure in
excess of 0.5 Psig (14"w.c.)

P\

1/8 NPT Plug

Cap
Gas Valve

Field Provided Line
Pressure Tap

Figure 19. Gas Piping Test Procedure

When checking piping connections for gas leaks, use
preferred means. Kitchen detergents can cause harmful
corrosion on various metals used in gas piping. Use of a
specialty Gas Leak Detector is strongly recommended.
It is available through GE Appliances under part number
31B2001.

Do not use matches, candles, flame or any other source of
ignition to check for gas leaks.

D-Testing Gas Supply Pressure

A threaded plug on the inlet side of the gas valve provides
access to the supply pressure tap. Remove the threaded
plug, install a field-provided barbed fitting and connect

a manometer to measure supply pressure. See table 14
for supply line pressure. Replace the threaded plug after
measurements have been taken.

E-Check Manifold Pressure

After line pressure has been checked and adjusted, check
manifold pressure. Checks of manifold pressure are made
as verification of proper regulator adjustment. Manifold
pressure for the unit can be measured at any time the gas
valve is open and is supplying gas to the unit.
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AIMPORTANT For safety, connect a shut-off valve

between the manometer and the gas tap to permit shut off of
gas pressure to the manometer.

The gas valve is factory set and should not require
adjustment. All gas valves are factory regulated.

Manifold Adjustment Procedure:

1. Connect test gauge to manifold pressure post (Figure
18) on gas valve.

2. Ignite unit on low fire and let run for 5 minutes to allow
for steady state conditions.

3. After allowing unit to stabilize for 5 minutes, record
manifold pressure and compare to value given in Table
14.

4. If necessary, make adjustments. Figure 18 show location
of high fire and low fire adjustment screw.

5. Repeat steps 2, 3 and 4 on high fire.

6. Shut unit off and remove manometer as soon as an
accurate reading has been obtained. Take care to
replace pressure tap plug.

7. Start unit and perform leak check. Seal leaks if found.

F- Proper Gas Flow (Approximate)

Furnace should operate at least 5 minutes before checking
gas flow. Determine time in seconds for two revolutions of
gas through the meter. (Two revolutions assures a more
accurate time.) Divide by two and compare to time in Table
14 below. If manifold pressure matches Table 16 and rate is
incorrect, check gas orifices for proper size and restriction.

NOTE: To obtain accurate reading, shut off all other gas
appliances connected to meter.

Table 14. Gas Metering Clocking Chart

Natural 1000 btu/cu ft LP 2500 btu/cu ft
Input Seconds for One Revolution
lcuftdial | 2cufrdial | 1cu ftdial | 2 cu ft dial
-045 80 160 200 0400
-070 55 110 136 272
-090 41 82 102 204
-110 33 66 82 164

AIMPORTANT For safety, shut unit off and remove

manometer as soon as an accurate reading has been
obtained. Take care to replace pressure tap plug.
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Service Information

G- Proper Combustion

Furnace should operate minimum 15 minutes with correct
manifold pressure and gas flow rate before checking
combustion. See sections E- and F-. Take combustion
sample beyond the flue outlet. TABLE 15 shows acceptable
combustion for ALL models. The maximum carbon
monoxide reading should not exceed 100 ppm.

H- High Altitude

The manifold pressure may require adjustment and
combustion air pressure switch may need replacing to
ensure proper combustion at higher altitudes. Refer to
Table 16 for manifold pressure and Table 17 for pressure
switch change and gas conversion kits.

Table 15.
Firing Rate CO2 % Nat CO2 % LP
High Fire 6.0-75 7.0-85
Low Fire 5.0-6.5 58-7.3
Table 16. Manifold Pressure Settings
) Manifold Pressure in. Manifold Pressure in. Manifold Pressure in. Supply Line Pressure
IU”'tt Gas wg. 0 - 4500 ft wg. 4500 - 7500 ft wg. 7500 - 10,000 ft2 in.w.g.
npu
P Low Fire High Fire Low Fire High Fire Low Fire High Fire Min Max
Natural 17 35 15 3.2 1.7 35 4.5 13.0
045 LP/
propane ® 45 10.0 4.5 10.0 4.5 10.0 11.0 13.0
Natural 17 35 1.6 3.4 1.7 35 45 13.0
070 LP/
propane ° 45 10.0 45 10.0 45 10.5 11.0 13.0
Natuarl 17 35 15 3.2 1.7 35 45 13.0
090 LP/
propane * 45 10.0 45 10.0 45 10.0 11.0 13.0
Natural 17 35 15 2.8 1.7 35 45 13.0
110 LP/
propane ° 45 10.0 45 10.0 45 10.0 11.0 13.0

1 This is the only permissible derate for these units.
2 Natural gas high altitude orifice kit required.
3 A natural to L.P. propane gas changeover kit is necessary to convert this unit. Refer to the changeover kit installation instruction for the conversion

procedure.

NOTE : Units may be installed at altitudes up to 4500 ft. above sea level without modifications.

Table 17. Pressure Switch and Gas Conversion Kits at all Altitudes

. . . . High Altitude . LP/Propane to

Unit Input High Altitude Pressure Switch Kit Natural Gas Kit LP/Propane Gas Kit Natural Kit

0-4500 ft | 4501- 7500 ft | 7501-10,000 ft | 7501-10,000 ft 0-7500 ft | 7501 - 10,000 ft 0 -7500 ft
045 91W53 73W35
070 91W53 73W35

No Change 73W37 11K51 11K46 77W09

090 91W53 73W35
110 91W53 73W35

NOTE : A natural to L.P. propane gas changeover kit is necessary to convert this unit. Refer to the changeover kit installation instruction for the

conversion procedure.
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Service Information

I- Proper Ground and Voltage

Furnace must be properly grounded for proper
performance. Use the following procedure to check for
ground and voltage to the integrated control.

1. Measure the AC voltage between Line Neutral (spade
terminals) and “C” terminal (low voltage terminal block)
on the integrated control. See Figure 20. A wide variation
in the voltage between Line Neutral and “C” as a function
of load indicates a poor or partial ground. Compare
the readings to the table below. If the readings exceed
the maximum shown in Table 18, make repairs before
operating the furnace.

Check Voltage Between Line Neutral
and Low Voltage “C” Terminal

ALARN ZONE

=

N oo~ —

qu]
W
Y
Y
LNy
R
DH
H—
L
=

2. In addition, measure the AC voltage from Line Hot to

Line Neutral (spade terminals) on the integrated control.
See Figure 20. This voltage should be in the range of 97

to 132 Vac.

Furnace Status

Power On Furnace Idle

CAIl / Ignitor Energized

Indoor Blower Energized

Table 18.
Measurement VAC
Expected Maximum
0.3 2
0.75 5
Less than 2 10

Check Voltage Between Line Neutral
and Line Hot

ALARN_ZONE Wi W2 G Y2 1 C ] H L 0 DS

Figure 20.

Page 26

31-5001001 Rev. 0



Service Information

TYPICAL OPERATING CHARACTERISTICS

A-Blower Operation and Adjustment C-External Static Pressure

NOTE - The following is a generalized procedure and does 1 - Tap locations shown in Figure 22.

not apply to all thermostat controls. 2 - Punch a 1/4” diameter hole in supply and return air

1 - Blower operation is dependent on thermostat control plenums. Insert manometer hose flush with inside
system. edge of hole or insulation. Seal around the hose with

2 - Generally, blower operation is set at thermostat subbase permagum. Connect the zero end of the manometer to
fan switch. With fan switch in ON position, blower the discharge (supply) side of the system. On ducted
operates continuously. With fan switch in AUTO position, systems, connect the other end of manometer to the
blower cycles with demand or runs continuously while return duct as above.
heating or cooling circuit cycles. 3 - With only the blower motor running and the evaporator

3 - Depending on the type of indoor thermostat, blower and coil dry, observe the manometer reading. Adjust blower
entire unit will be off when the system switch is in OFF motor speed to deliver the air desired according to the
position. job requirements. For heating speed external static

pressure drop must not be more than 0.5” W.C. For

B-Temperature Rise (Figure 24) cooling speed”external static pressure drop must not be

Temperature rise for the units depends on unit input, blower more than 0.8" W.C.

speed, blower horsepower and static pressure as marked 4 - Seal the hole when the check is complete.

on the unit rating plate. The blower speed must be set for

unit operation within the range of “TEMP. RISE °F” listed on EXTERNAL STATIC PRESSURE

the unit rating plate. Supply Duct Static

Return Duct Static +
TEMPERATURE RISE Total Duct Static = (dry coil)

Supply Duct Temperature
Return Duct Temperature —
Temperature Rise =

- =

Supply Air

Duct Static

——

Temperatures Return Air%
]

[
@ = Return Air Figure 22.

Figure 21.
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Service Information

MAINTENANCE

Annual Furnace Maintenance

At the beginning of each heating season, and to comply
with the GE Appliances Limited Warranty, your system
should be checked by a licensed professional technician (or
equivalent) as follows:

AWARNING Disconnect power before servicing unit.

AIMPORTANT . . . .
Label all wires prior to disconnection
when servicing controls. Wiring errors can cause improper
and dangerous operation. Verify proper operation after
servicing.

AWARNING The blower access panel must be securely

in place when the blower and burners are operating. Gas
fumes, which could contain carbon monoxide, can be
drawn into living space resulting in personal injury or death.

1. Check wiring for loose connections, voltage at indoor unit
and amperage of indoor motor.

. Check the condition of the belt and shaft bearings if
applicable.

. Inspect all gas pipe and connections for leaks.

. Check the cleanliness of filters and change if necessary
(monthly).

5. Check the condition and cleanliness of burners and heat
exchanger and clean if necessary.

6. Check the cleanliness of blower assembly and clean the
housing, blower wheel and blower motor if necessary.
The blower motors are prelubricated for extended
bearing life. No further lubrication is needed.

7. Inspect the combustion air inducer and clean if
necessary.

8. Evaluate the heat exchanger integrity by inspecting the
heat exchanger per the AHRI heat exchanger inspection
procedure. This procedure can be viewed at
www.ahrinet.org.

9. Ensure sufficient combustion air is available to the
furnace. Fresh air grilles and louvers (on the unit and in
the room where the furnace is installed) must be properly

N

A W
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sized, open and unobstructed to provide combustion air.

10. Inspect the furnace venting system to make sure
it is in place, structurally sound, and without holes,
corrosion, or blockage. Vent system must be free and
clear of obstructions and must slope upward away from
the furnace . Vent system should be installed per the
National Fuel Gas Code.

11. Inspect the furnace return air duct connection to ensure
the duct is sealed to the furnace. Check for air leaks on
supply and return ducts and seal where necessary.

12. Check the condition of the furnace cabinet insulation
and repair if necessary.

13. Perform a complete combustion analysis during the
furnace inspection to ensure proper combustion
and operation. Consult Service Literature for proper
combustion values.

14. Verify operation of CO detectors and replace batteries
as required.

15. Inspect the Low GWP sensor / sensors and rubber
sleeve.

Perform a general system test. Turn on the furnace to
check operating functions such as the start-up and shut-off
operation.

1. Check the operation of the ignition system, inspect and
clean flame sensor. Check microamps before and after.
Check controls and safety devices (gas valve, flame
sensor, temperature limits). Consult Service Manual
for proper operating range. Thermal Limits should be
checked by restricting airflow and not disconnecting the
indoor blower.

2. Verify that system total static pressure and airflow
settings are within specific operating parameters.

3. Clock gas meter to ensure that the unit is operating
at the specified firing rate. Check the supply pressure
and the manifold pressure. On two-stage gas furnaces
check the manifold pressure on high fire and low fire.
If manifold pressure adjustment is necessary, consult
the Service Literature for unit specific information on
adjusting gas pressure. Not all gas valves are adjustable.
Verify correct temperature rise.

31-5001001 Rev. 0



Service Information

MAINTENANCE (Cont.)

Cleaning the Heat Exchanger and Burners

NOTE - Use papers or protective covering in front of the
furnace during cleaning.

1.

Turn off both electrical and gas power supplies to
furnace.

. Remove flue pipe and top cap (some applications top

cap can remain) from the unit.

. Label the wires from gas valve, rollout switches, primary

limit switch and make-up box then disconnect them.

. Remove the screws that secure the combustion air

inducer/ pressure switch assembly to the collector box.
Carefully remove the combustion air inducer to avoid
damaging blower gasket. If gasket is damaged, it must
be replaced to prevent leakage.

. Remove the collector box located behind the combustion

air inducer. Be careful with the collector box gasket. If
the gasket is damaged, it must be replaced to prevent
leakage.

. Disconnect gas supply piping. Remove the four screws

securing the burner manifold assembly to the vestibule
panel and remove the assembly from the unit.

. Remove screws from both sides, top and bottom of

vestibule panel.

. Remove heat exchanger. It may be necessary to spread

cabinet side to allow more room. If so, remove five
screws from the left side or right side of cabinet. See
Figure 24.

. Backwash using steam. Begin from the burner opening

on each clam. Steam must not exceed 275°F.

10. To clean burners, run a vacuum cleaner with a soft

31-5001001 Rev. 0

brush attachment over the face of burners. Visually
inspect inside the burners and crossovers for any
blockage caused by foreign matter. Remove any
blockage. Figure 23 shows burner detail.

11. To clean the combustion air inducer visually inspect
and using a wire brush clean where necessary. Use
compressed air to clean off debris and any rust.

12. Reinstall heat exchanger in vestibule. (Replace the five
screws in the cabinet from step 8 if removed).

13. Reinstall collector box and combustion air assembly.
Reinstall all screws to the collector box and combustion
air inducer. Failure to replace all screws may cause
leaks. Inspect gaskets for any damage and replace if
necessary.

14. Reinstall burner box and manifold assembly.
15. Reconnect all wires.

16. Reconnect top cap and vent pipe to combustion air
inducer outlet.

17. Reconnect gas supply piping.
18. Turn on power and gas supply to unit.
19. Set thermostat and check for proper operation.

20. Check all piping connections, factory and field, for gas
leaks. Use a leak detecting solution or other preferred
means.

21. If a leak is detected, shut gas and electricity off and
repair leak.

AWARNING Some soaps used for leak detection

are corrosive to certain metals. Carefully rinse piping
thoroughly after leak test has been completed. Do not use
matches, candles, flame or other sources of ignition to
check for gas leaks.

22. Repeat steps 19 and 20 until no leaks are detected.
23. Replace access panel.
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Flue Transition

' 00000000

Pressure Switch

' 00000000

Heat Exchanger
Rollout Switches

Orifice Plate  Collector Box

Combustion Air Inducer

Sensor

Retention Rings

Remove 5
screws if

necessary
(either side
of cabinet)

Figure 24.
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Service Information

LOW GWP APPLICATION

AWARNING For use with GE Appliances approved

evaporator coil and LGWP sensors only. Use original
manufacturer recommended LGWP sensors if using non
GE Appliances approved evaporator coil.

CONNECTING THE FURNACE CONTROL BOARD
SENSOR.

See Figure 27 and follow steps below:

1 - Route sensor wire #1 through provided grommet.
Form a drip loop below the control board on upflow
installations to prevent condensate dripping on the
control board.

2 - Avoid sharp edges when routing sensor wire during
installation.
3 - Sensor wire must not block view of 7 segment LED .
Ensure the cable is properly seated into the SENSOR 1
plug (LGWP1). The Molex plug clip should lock into the
Molex connection point for a secured connection, as shown
below in Figure 25. Verify the connection is free of dust,
debris, and moisture.
NOTE - In confined space applications, connect the
second sensor to the SENSOR 2 plug (LGWP?2). Refer to
evaporator coil installation instructions for more detail.

Figure 25. TwoStage Constant Torque Control

LOW GWP DIP SWITCH SETTINGS

Adjust the DIP switch settings to the sensor configuration.
Failure to do so will cause faults on power-up. See Figure
26 and Table 17.

31-5001001 Rev. 0
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ON ADF028 7
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Figure 26.
Table 19. DIP Switch Settings
Configuration Switch 1 Switch 2
One (1) sensor, connected to OFF ON
SENSOR 1 plug (enable) (disable)
Two (2) sensors, connected to
SENSOR 1 plug and SENSOR 2 OFF OFF
blug (enable) (enable)

In single sensor configurations, the sensor must be
connected to the SENSOR 1 plug (LGWP1). Configurations
other than the ones shown in Table 19 will cause a
servicing fault.

Each DIP switch corresponds to a sensor position (i.e., DIP
switch 1 to sensor 1; DIP switch 2 to sensor 2). The default
factory switch positions are set to OFF (ENABLED)

The furnace control board software reads the OFF position
as an active sensor. A sensor should be present for the
corresponding sensor connector. Setting the DIP switch to
ON disables the sensor position.

SECONDARY SENSOR REQUIREMENTS
Additional Line Sets

If additional refrigerant line joints are present outside of
the line set sleeve and a secondary refrigerant detection
sensor is required, its installation must comply with the
requirements listed in Refrigerant Detection Sensor Kit
(27V53). See Figure 27 for routing the secondary sensor
cable through the furnace cabinet.

Non-Low GWP Applications

AWARNING L
For Furnace only applications or Furnace

replacement in a Non-Low GWP applications, the LOW
GWP sensors should be disabled, otherwise the blower
will operate continuously. To do this, the Low GWP Dip
switches setting for both — Sensor 1 and the Sensor 2 must
be moved to the ON position.
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FURNACE CONTROL BOARD LOW GWP MODES OF OPERATION

3. After the furnace control board determines the refrigerant
levels are below the safety threshold, the blower will
continue to operate for the remainder of the seven (7)
-minute cycle.

4. After the blower sequence is complete, the HVAC system

The modes of operation for the furnace control board are
Initializing, Normal, Leak Detected, and Fault.

Initializing

The furnace control board is establishing connection with
the refrigerant detection sensor and is completing an initial
five-minute purge sequence.

Normal

The HVAC system is functioning normally. The furnace
control board has not detected a refrigerant leak.

Leak Detected

When the furnace control board detects a refrigerant leak:

1. The furnace control board shuts off the (R) input (24VAC
power) to the thermostat, which de-energizes the
outdoor unit compressor and heat sources, such as gas
and/or electric strip heat. No heating or cooling demands
will be met.

2. The furnace control board activates the blower (high
speed). The blower purges refrigerant from the cabinet,
plenum, and ductwork.

UP FLOW

Evaporator Coil

Sensor #1
Cable to
Evap. Coll

Furnace Control

resumes normal operation.

NOTE: The HVAC system may not maintain a cooling or

heating setpoint if a significant leak exists. Any refrigerant
leaks that remain unaddressed for an extended time may
cause the HVAC system to shut down on a low refrigerant
pressure limit condition.

Fault

When a Low GWP fault is detected by the furnace control
board, the indoor unit blower engages and remains
engaged at a constant air flow output until the fault is

cleared.

NOTE: See Table 4 for Low GWP diagnostic error codes.

HORIZONTAL LEFT

Evaporator Coil

Sensor #1

Cable to
Second Sensor Cable to
Sensor #1 _ _ :
Through Right Side Evap. Coil
Through Grommet Hole
G t 5o
romme - Cable to
X Sensor #2
’ 7 Segment
7 Segment (when required) LED
LED Low
Wire GWP
Tie Sensor #1
Low
GWP
Sensor #2 .
Drip
Loop
Low
GWP
Sensor #1 Through
Grommet
Figure 27.
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Cable to
Sensor #1

Furnace Control

Low
GWP
Sensor #1

Low
GWP
Sensor #2

Wire
Tie
7 Segment

LED
Through
Grommet

HORIZONTAL RIGHT

Furnace Control

Cableto __/

Sensor #1

Evaporator Coll

o

Sensor
Cable to
Evap. Coll
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Service Information

LGWP TEST BUTTON FUNCTIONALITY

The furnace control board is equipped with a Test/Reset
push button. The Test button can be used to perform
several functions, depending on the mode of operation of
the furnace control board.

Table 20 lists the functions of the Test button during each
mode of operation.

Table 20. LGWP Test Button Function

Mode of Operation Press the Test Button to:

Trigger a leak detection response.
Verify all equipment is wired correctly
into the furnace blower control board
(after installation).

Normal

Reset the furnace control board to

a normal mode of operation after a
previous leak has been detected and
purged from the HVAC system

Leak Detected

Reset the furnace control board after
troubleshooting and resolving a fault
condition. If the fault is not resolved,
the furnace control board will enter the
Fault mode again.

Fault

LGWP Test Button - Additional Functions

Table 21 lists the additional functions of the Test Button
while the furnace control board is functioning within the
states of Initializing, Monitoring, Leak Detection, Servicing
and Fault.

Table 21. Additional Button Functions

State Press Action
Skips remaining pre-purge after sensors
Initializing | Short are recognized by the furnace control
board
Initializing | Long Reset control
o Clear purge-counter if prior mitigation has
Monitoring | Short occurred; Test mitigation Reset control
Monitoring | Long Reset control
Mitigating | Short If testing mitigation, end test
Reevaluate fault condition - if cleared
Servicing | Short return to monitoring, otherwise update
indicator
Servicing Long Reset control
Reevaluate fault condition - if cleared
Fault Short return to monitoring, otherwise update
indicator
Fault Long Reset control

External Alarm
(For applications with external alarms wired directly to the
furnace control board)

The furnace control board triggers the external alarm
system when it enters Leak Detected mode. For alarm
notifications, the furnace control board provides a dry relay
contact that is rated 3A at 30 VAC/DC.

31-5001001 Rev. 0

THERMOSTAT COMPATIBILITY

Thermostats that preserve memory settings are compatible
with the furnace control board. Examples include:

* Battery-powered thermostats

* Analog Thermostat

* Late-model programmable thermostats

NOTE: Early-generation digital and programmable
thermostats may not retain the operation mode and
temperature setpoints after a power outage.

The following scenarios are likely to occur when home

occupants are not available to adjust the thermostat

setpoints as the system is recovering from leak detection

and resuming normal operation:

» Heating could be lost during a cold night

* Cooling could be lost during a hot day

* The thermostat could reset to an incorrect temperature
setpoint.

START UP PROCEDURE

The furnace control board is equipped with a LGWP Test/
Reset button, see Test Button Functionality. After the
furnace control board has been mounted and wired, restore
power to the HVAC system. The system will then run
through a purge sequence for five minutes. After the purge
sequence is complete, proceed to testing cooling demand
and heating demand.

Cooling Demand

1. Prompt a cooling demand at the thermostat.

2. Press the LGWP Test button on the furnace control
board. The system then executes a leak detection
response.

3. Observe the following sequence:

a. The LED indicator for leak detection. See Table 4 for
Low GWP diagnostic error codes.

b. The blower powers up.

c. The outdoor compressor powers down.

4. Press the LGWP Test button to terminate the simulated
Leak Detected mode upon test completion.

Heating Demand

1. Prompt a heating demand at the thermostat.

2. Press the LGWP Test button on the furnace control
board. The system then executes a leak detection
response.

3. Observe the following sequence:

a. The LED indicator for leak detection. See Table 4 for
Low GWP diagnostic error codes.

b. The blower powers up.

c. The gas burners power down.

d. The outdoor compressor powers down.

4. Press the LGWP Test button to terminate the simulated
Leak Detected mode upon test completion.

The installation of the Refrigerant Detection System is
complete after both sequences are successfully completed.
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DIAGRAM,SEQUENCE OF OPERATION AND DIP SWITCH SETTINGS
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Electronic Ignition

The two-stage integrated control used in the units has

an added feature of an internal Soft lockout control. The
feature serves as an automatic reset device for ignition
control lockout caused by ignition failure. After one hour of
continuous thermostat demand for heat, the Soft lockout
will break and remake thermostat demand to the furnace
and automatically reset the control to begin the ignition
sequence.

NOTE: The ignition control thermostat selection DIP switch
is factory-set in the “TWO-STAGE” position.

Applications Using a Two-Stage Thermostat
See Figure 29 for heating operation sequence.

A - Heating Sequence -- Integrated Control Thermostat
Selection DIP Switch 1 OFF in “Two-Stage” Position
(Factory Setting)

1. On a call for heat, thermostat first-stage contacts close
sending a signal to the integrated control. The integrated
control runs a self-diagnostic program and checks high
temperature limit switches for normally closed contacts
and pressure switches for normally open contacts. The
combustion air inducer is energized at low speed.

2. Once the control receives a signal that the low pressure
switch has closed, the combustion air inducer begins a
15-second pre-purge in low speed.

NOTE: If the low fire pressure switch does not close the
combustion air inducer will switch to high fire. After a 15
second pre-purge the high fire pressure switch will close
and the unit will begin operation on high fire. After 10 to
20 seconds of high fire operation the unit will switch to
low fire.

3. After the pre-purge is complete, a 20-second initial ignitor
warm-up period begins. The combustion air inducer
continues to operate at low speed.

4. After the 20-second warm-up period has ended, the gas
valve is energized on low fire (first stage) and ignition
occurs. At the same time, the control module sends a
signal to begin an indoor blower 30-second ON-delay.
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When the delay ends, the indoor blower motor is energized
on the low fire heating speed, the HUM contacts close
energizing the humidifier and 120V ACC terminal is
energized. The furnace will continue this operation as long
as the thermostat has a first-stage heating demand.

NOTE: If the indoor thermostat is set on CONTINUOUS
FAN ON mode, the furnace will light on high fire
(second-stage) for 60 seconds to improve heat
exchanger warm up. After 60 second warm-up period,
furnace will switch to low fire (first-stage).

5. If second-stage heat is required, the thermostat second-
stage heat contacts close and send a signal to the
integrated control. The integrated control initiates a
30-second second-stage recognition delay.

6. At the end of the recognition delay, the integrated control
energizes the combustion air inducer at high speed. The
control also checks the high fire (second stage) pressure
switch to make sure it is closed. The high fire (second
stage) gas valve is energized and the indoor blower
motor is energized for operation at the high fire heating
speed.

7. When the demand for high fire (second stage) heat is
satisfied, the combustion air inducer is switched to the
low-fire heating speed and the high-fire (second stage)
gas valve is de-energized. The low-fire (first stage) gas
valve continues operation. The indoor blower motor is
switched to the low-fire heating speed.

8. When the thermostat demand for low-fire (first stage)
heat is satisfied, the gas valve is de-energized and
the field-selected indoor blower off delay begins. The
combustion air inducer begins a 5-second post-purge
period.

9. When the combustion air post-purge period is complete,
the inducer and the HUM contacts are de-energized. The
indoor blower is de-energized at the end of the off delay
as well a s the 120V ACC terminal.
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Applications Using A Single-Stage Thermostat
See Figure 30 for heating operation

B - Heating Sequence -- Integrated Control Thermostat
Selection DIP Switch 1 ON in “Single-Stage” Position

1. On a call for heat, thermostat first-stage contacts close
sending a signal to the integrated control. The integrated
control runs a self-diagnostic program and checks high
temperature limit switches for normally closed contacts
and pressure switches for normally open contacts. The
combustion air inducer is energized at low speed.

2. Once the control receives a signal that the low pressure
switch has closed, the combustion air inducer begins a
15-second pre-purge in low speed.

NOTE: If the low fire pressure switch does not close the
combustion air inducer will switch to high fire. After a 15
second pre-purge the high fire pressure switch will close
and the unit will begin operation on high fire.

3. After 10 to 20 seconds of high fire operation the unit
will switch to low fire. 3. After the pre-purge is complete,
a 20-second initial ignitor warm-up period begins. The
combustion air inducer continues to operate at low
speed.

4. After the 20-second warm-up period has ended, the
gas valve is energized on low fire (first stage) and

ignition occurs. At the same time, the control module
sends a signal to begin an indoor blower 30-second
ON-delay. When the delay ends, the indoor blower
motor is energized on the low fire heating speed and
the HUM contacts are energized. The integrated control
also initiates a second-stage on delay (factory-set at 7
minutes; adjustable to 12 minutes).

. If the heating demand continues beyond the

secondstage on delay, the integrated control energizes
the combustion air inducer at high speed. The control
also checks the high fire (second stage) pressure switch
to make sure it is closed. The high fire (second stage)
gas valve is energized and the indoor blower motor is
energized for operation at the high fire heating speed.

. When the thermostat heating demand is satisfied, the

combustion air inducer begins a 5-second low speed
post-purge. The field-selected indoor blower off delay
begins. The indoor blower operates at the low-fire
heating speed.

. When the combustion air post-purge period is complete,

the inducer and the HUM contacts are de-energized. The
indoor blower is de-energized at the end of the off delay
as well as the 120V ACC terminal.

HEATING OPERATION WITH TWO-STAGE THERMOSTAT
7 1 15 35 30 second 80 5SEC blower
ON Pre-Purge ) Trial For|  blower Post “off”
] oFF Ignitor Warm-up | - gpjtion | “on” delay Purge | delay
1 stg heat deriand
low speed CAI
ignitor
low fire gas valve
indoor blower low heat
2 stg heat demand 30 seconds RECOGNITION PERIOD |[@—————
high speed CAI
high fire gas valve
indoor blower high heat
Figure 29.
HEATING OPERATION WITH SINGLE STAGE THERMOSTAT
" 1 15 35 30 second 80 5SEC blower
ON Pre-Purge ) Trial For|  blower Post “off”
] OoFF Ignitor Warm-up Ignition | “on” delay Purge | delay
heat deﬁr;nj
low speed CAI -
ignitor
low fire gas valve
indoor blower low heat
7 or 12 minutes after heating demand begins, furnace switches to high fire (depending on setting)
high speed CAl
high fire gas valve
indoor blower high heat

Figure 30.
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Service Information

Field Wiring and DIP Switch Settings

Thermostat

DIP Switch Settings and On-Board Links

DIP Switch 1
Thermostat
Heating Stages

On Board Links Must Be Cut To Select
System Options

Wiring Connections

1 Heat/ 1 Cool DO NOT CUT ANY s1 FURNACE OUTDOOR
NOTE: Use DIP ON-BOARD LINKS T'STAT TERM. STRIP UNIT
switch 2 to set CUT FOR @
second-stage SELECTION
heat ON delay. 2 STAGE © ©
OFF-7 minutes. COMPR @—————
ON-12 minutes. ON E{% ®_____®__i_
i, ©=——0
HARCKARONY ©_____©_____©
®
EIEIEIE @————-D-————@
©)
1 Heat / 2 Cool CUT ON-BOARD LINK
NOTE: Use DIP W915 TSTAT  TERM SWRP UM
switch 2 to set 2 STAGE SPTION. )
second-stage COMPR SELECTION.
heat ON delay. pedini T
OFF-7 minutes. wos1 W————-®
ON-12 minutes. HEC;/I'QT:MP o
ON e @_O___ @O ®
[ele[ls] OO0
| @-———— @ ———-@
@————-@————-0
©
1 Heat / 2 Cool CUT ON-BOARD LINK S1 FURNACE OuUTDOC(
with tstat with W915 T'STAT TERM. STRIP UNIT
humidity control 2 STAGE Surror 6————-©
NOTE: Use DIP COMPR SELECTION ®
switch 2 to set
second-stage @————— .
heat ON delay. ON - ®
OFF-7 minutes. 0
ON-12 minutes. CUT ON-BOARD LINK
W914 ©_____©_____©
DEHUM @0
HARMONY @_____%_____@

* Not required on all units.

31-5001001 Rev. 0
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Service Information

Field Wiring and DIP Switch Settings (Cont.)

Thermostat

DIP Switch Settings and On-Board Links

DIP Switch 1
Thermostat
Heating Stages

On Board Links Must Be Cut To Select
System Options

Wiring Connections

2 Heat /2 Cool

CUT ON-BOARD LINK

W915 s1 FURNACE OUTDOOR
2 STAGE T'STAT TERM. STRIP UNIT
COMPR CUTFOR @
S ©-———-0
oMR @-————®
OFF s &———C®—=—-0®
oo ©-———-0©
) HARMONY (:) _ (:) _____ @
IBEEE =D -
[ @_____@ _____ @
©
2 Heat / 2 Cool CUT ON-BOARD LINK
with t'stat with W915 - SS%AT TEgI\SINSA'I(':RI’EIP OUJBIC‘)FOR
humidity control. 2 STAGE CUTFOR :
COMPR OPTION -0
SELECTION
23 &0
W951 @_____@ *
OFF £ R nC
CUT ON-BOARD LINK O———0
W9o14 o —_——
DEHUM ©- ©- ©
OR @ ————@————@
HARMONY O-—-0——0
©®
2 Heat / 1 Cool CUT ON-BOARD LINK S1 FURNACE OUTDOOR
with tstat with w914 T'STAT TERM. STRIP UNIT
humidity control. DEHUM CUTFOR ————-0
OR SELECTION @ _____ @
HARMONY @
OFF OO0
O-————0©
O ————O-————-0
@ ———— @ —————@
®
©
2 Heat/ 1 Cool. DO NOT CUT ANY s1 FURNACE OUTDOOR
ON-BOARD LINKS T'STAT TERM. STRIP UNIT
S ®
S Wats @————®
s @ ————@
OFF e @@= ——®
PUMP
25, ©O-———-0©
HARMONY ©_____© _____ @
®
o|o|o|®] O—————@————— @)
©

* Not required on all units.
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Service Information

Field Wiring and DIP Switch Settings (Cont.)

DIP Switch Settings and On-Board Links

Thermostat ?E;ng?atl On Board Links Must Be Cut To Select Wiring Connections
Heating Stages System Options
Dual Fuel CUT ON-BOARD LINK
Single Stage W951 st FURNACE OUTDOOR
Heat Pump HEAT PUMP __ T'STAT TERM. STRIP ug
OPTION () - - - - (:) e
Thermostat e ®
w/ dual fuel LoMR ¢ ®
capabilities wes1 67M41*
Capable of 2 PUMP () _____<: )HEH::)
stage gas heat oo O ©O———-0
control OFF HARMONY
IBEEIE O O0
\ ®
©-————— ®
® 6
®
®© O )
Dual Fuel CUT ON-BOARD LINK o FURNACE OUTDOOR
LWOtSPtage \2/\/3_}_2 e T'STAT TERM. STRIP UNIT
eat Pump @————-O————0®
COMPR CcuT FOR
Thermostat SELECTION @
w/ dual fuel e @——————8 67MAL*
capabilities @G- <+—0
Capable of 2 CUT ON-BOARD reCrg it oO——0©——0©
stage gas heat OFF LINK Joota O ®
control W951 HARMONY o ____@
HEAT PUMP © ©
@ ————————— -@
©O-—————0
© 63 v
@ ————— out blue
O ————-O————©

* Connect W1 to W1 ONLY if using defrost tempering kit 67M41

NOTE: DO NOT make a wire connection between the room thermostat L terminal and the L terminal of the furnace integrated control.

31-5001001 Rev. 0
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Service Information

DIP Switch Settings and On-Board Links

control

CUT ON-BOARD
LINK

w914

DEHUM

OR

HARMONY

Thermostat ?E;ng?atl On Board Links Must Be Cut To Select Wiring Connections
Heating Stages System Options
- S1 FURNACE OUTDOOR
Dual Fuel CUT ON-BOARD LINK "STAT TERM. STRIP UNIT
Single Stage W951
Heat Pump HEAT PUMP ot For ———C®)——®
OPTION
SELECTION @
Thermostat w915
w/ dual fuel & oweR @—————— @) 67MAT*
capabilities wos1 @ —————@) 5
Capabile of owe [~ o
2 stage gas DEHUM OR @_ @ _@
heat control w/ OFF <) HARMONY @- __________ _©
dehumidification CUT ON-BOARD Ljpygmm O] o O
control w914 -
DEHUM ®
OR @————— ®
HARMONY @_ _____ @
. @—@ ©
Dual Fuel CUT ON-BOARD LINK STAT TERM. STRIP TTUNT
Two Stage W915
Heat Pump 2 STAGE o o ®————C®———0®
COMPR OPTION @
SELECTION
Thermostat Wo15
w/ dual fuel ZoSE @ ______ @ 67M41*
capabilities = @______@4_0
Capable of CUT ON-BOARD o -
2 stage gas LINK @_ —(:) —(:)
heat control w/ OFF W951 @ ___________ ©)
dehumidification HEAT PUMP

@ __________
O———— -®
@ ————- &
@————
® O——-

Y2

* Connect W1 to W1 ONLY if using defrost tempering kit 67M41
NOTE: DO NOT make a wire connection between the room thermostat L terminal and the L terminal of the furnace integrated control.
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Service Information

TROUBLESHOOTING

Heating Sequence of Operation - Normal and Abnormal Heating Mode

| POWER ON |

v

CONTROL SELF-CHECK OKAY?

INOI

YES v

GAS VALVE OFF. COMBUSTION AIR INDUCER OFF.
INDOOR BLOWER DELAY OFF.
(Reset control by turning main power off.)

NO

IS POLARITY CORRECT?

v

YES
\ 4

POLARITY REVERSED.
STATUS ERROR CODE 5 + 4

NO

IS THERE A PROPER GROUND?

YES

\ 4

SIGNAL HOLDS UNTIL UNIT IS PROPERLY GROUNDED.

STATUS ERROR CODE 5 + 3

A
A NORMAL OPERATION:
STATUS LED - PULSE

COMBUSTION AIR INDUCER OFF.
INDOOR BLOWER ON. HAS PRIMARY OR
SECONDARY LIMIT RESET WITHIN 3 MINUTES?
STATUS ERROR CODE 3 + 1.

YES

YES *
NO B

THERMOSTAT CALLS FOR HEAT:
STATUS LED - HEARTBEAT

NO ¢

NO

VES ¢

60-MINUTE LIMIT WATCHGUARD MODE.
GAS VALVE OFF, COMBUSTION AIR INDUCER
OFF, INDOOR BLOWER OFF WITH DELAY.
STATUS ERROR CODE 4 + 5.

PRIMARY AND SECONDARY LIMIT
SWITCHES CLOSED?

YES *

ROLLOUT SWITCH CLOSED?

YES *

FIRST (LOW) STAGE PRESSURE SWITCH
CONTACTS OPEN?

YES

\ 4

CONTACTS OPEN?

SECOND (HIGH) STAGE PRESSURE SWITCH

—
| TWO-STAGE OR SINGLE-STAGE THERMOSTAT

L CALL FOR HEAT

STATUS LED - HEARTBEAT

COMBUSTION AIR INDUCER ON LOW SPEED.

CONTINUED NEXT PAGE

GAS VALVE OFF. COMBUSTION AIR INDUCER ON.
INDOOR BLOWER ON.

STATUS ERROR CODE 5 + 1.
SEQUENCE HOLDS UNTIL ROLLOUT SWITCH IS
RESET AND MAIN POWER IS INTERRUPTED OR

T'STAT IS CYCLED OFF/ON FOR 3 SEC. MINIMUM.

NO

YES

GAS VALVE OFF. COMBUSTION AIR INDUCER OFF.
INDOOR BLOWER OFF. CONTROL REMAINS UNTIL
PRESSURE SWITCH IS DETECTED OPEN.
STATUS ERROR CODE 2 + 4

GAS VALVE OFF.
COMBUSTION AIR INDUCER OFF.
INDOOR BLOWER OFF.

CONTROL WILL NOT ATTEMPT SECOND-STAGE
OPERATION DURING THIS HEAT DEMAND.
FIRST-STAGE OPERATION WILL BE ATTEMPTED.
STATUS ERROR CODE 2 + 6.

A If the furnace is operating on continuous fan mode (terminals “R” and “G” are energized), the combustion
air inducer will energize on high speed, the gas valve will energize on second-stage heat and the furnace
will operate on high fire. Furnace will stay on high fire 60 seconds then switch to low fire.

31-5001001 Rev. 0

Page 41




Service Information

TROUBLESHOOTING - Heating Sequence of Operation (Cont)

CONTINUED

l

A

FIRST-STAGE (LOW FIRE) PRESSURE
SWITCH CLOSED WITHIN 2.5 MINUTES?

YES v

A

15-SECOND COMBUSTION AIR INDUCER
PRE-PURGE INITIATED BY CLOSED FIRST-STAGE
PRESSURE SWITCH (or 15 SECOND
INTER-PURGE PERIOD.)
STATUS LED -- HEARTBEAT

NO

THERMOSTAT CALLS FOR HEAT

STATUS LED - HEARTBEAT.
(Refer to box A on previous page)

GAS VALVE OFF. COMBUSTION AIR INDUCER
OFF. INDOOR BLOWER OFF. UNIT WILL RETRY

 §

AFTER 5-MINUTE WAIT PERIOD.

STATUS ERROR CODE 2 + 3.

— ]

NO

COMBUSTION AIR INDUCER
ENERGIZED ON HIGH SPEED

30 SECONDS

LOW AND HIGH PRESSURE
SWITCH CLOSED WITHIN

YES

<

<

Y

IGNITOR WARM-UP (20 SECONDS)

STATUS LED -- HEARTBEAT.

YES
Y

IS IGNITOR INTACT AND CONNECTED?

YES

Y

A

AT END OF IGNITOR 20 SECOND WARM UP
PERIOD, 4-SECOND TRIAL FOR IGNITION.
GAS VALVE OPENS, IGNITOR ENERGIZED DURING
4-SECOND TRIAL UNTIL FLAME SENSED.

YES
Y

NO

4-SECOND FLAME STABILIZATION PERIOD.

4

FLAME RECTIFICATION CURRENT CHECK
CAN FLAME BE PROVEN WITHIN 4
SECONDS AFTER GAS VALVE OPENS?
(>0.19 microamps)

| NO

Y

FLAME PRESENT?

l

CONTINUED NEXT PAGE

COMBUSTION AIR INDUCER OFF, IGNITOR OFF.
SIGNAL HOLDS UNTIL IGNITOR IS REPLACED
OR RECONNECTED.

STATUS ERROR CODE 4 + 7.

I3

IS VOLTAGE ABOVE 90 VOLTS?

| YES

NO

y NO

COMBUSTION AIR INDUCER OFF, IGNITOR OFF.
SIGNAL HOLDS UNTIL VOLTAGE RISES ABOVE 95
VOLTS. STATUS ERROR CODE 4 + 8.

GAS VALVE OFF. COMBUSTION AIR
INDUCER ON. INDOOR BLOWER OFF.
STATUS LED -- HEARTBEAT.
HAS CONTROL FAILED TO SENSE
FLAME FOR FIVE CONSECUTIVE TRIES
DURING A SINGLE HEAT DEMAND?

NO

YES

WATCHGUARD MODE. GAS VALVE OFF,
COMBUSTION AIR INDUCER OFF.
INDOOR BLOWER OFF.

STATUS ERROR CODE 4 + 1.

IS 60-MINUTE RESET PERIOD COMPLETE?

YES

YES

4

HAS CONTROL RESET IGNITION SEQUENCE
FOUR (4) TIMES?
WATCHGUARD MODE.

STATUS ERROR CODE 4 + 3.

NO

A If the furnace is operating on continuous fan mode (terminals “R” and “G” are energized), the combustion
air inducer will energize on high speed, the gas valve will energize on second-stage heat and the furnace

will operate on high fire. Furnace will stay on high fire 60 seconds then switch to low fire.

A If combustion air inducer is operating on high speed and gas valve is energized on second-stage heat,
20 seconds after flame is sensed furnace will switch to low fire.
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Service Information

TROUBLESHOOTING - Heating Sequence of Operation (Cont)

CONTINUED

l

A

FIRST-STAGE (LOW FIRE) PRESSURE
SWITCH CLOSED WITHIN 2.5 MINUTES?

YES v

A

15-SECOND COMBUSTION AIR INDUCER
PRE-PURGE INITIATED BY CLOSED FIRST-STAGE
PRESSURE SWITCH (or 15 SECOND
INTER-PURGE PERIOD.)
STATUS LED -- HEARTBEAT

NO

THERMOSTAT CALLS FOR HEAT

STATUS LED - HEARTBEAT.
(Refer to box A on previous page)

GAS VALVE OFF. COMBUSTION AIR INDUCER
OFF. INDOOR BLOWER OFF. UNIT WILL RETRY

 §

AFTER 5-MINUTE WAIT PERIOD.

STATUS ERROR CODE 2 + 3.

— ]

NO

COMBUSTION AIR INDUCER
ENERGIZED ON HIGH SPEED

30 SECONDS

LOW AND HIGH PRESSURE
SWITCH CLOSED WITHIN

YES

<

<

Y

IGNITOR WARM-UP (20 SECONDS)

STATUS LED -- HEARTBEAT.

YES
Y

IS IGNITOR INTACT AND CONNECTED?

YES

Y

A

AT END OF IGNITOR 20 SECOND WARM UP
PERIOD, 4-SECOND TRIAL FOR IGNITION.
GAS VALVE OPENS, IGNITOR ENERGIZED DURING
4-SECOND TRIAL UNTIL FLAME SENSED.

YES
Y

NO

4-SECOND FLAME STABILIZATION PERIOD.

4

FLAME RECTIFICATION CURRENT CHECK
CAN FLAME BE PROVEN WITHIN 4
SECONDS AFTER GAS VALVE OPENS?
(>0.19 microamps)

| NO

Y

FLAME PRESENT?

l

CONTINUED NEXT PAGE

COMBUSTION AIR INDUCER OFF, IGNITOR OFF.
SIGNAL HOLDS UNTIL IGNITOR IS REPLACED
OR RECONNECTED.

STATUS ERROR CODE 4 + 7.

I3

IS VOLTAGE ABOVE 90 VOLTS?

| YES

NO

y NO

COMBUSTION AIR INDUCER OFF, IGNITOR OFF.
SIGNAL HOLDS UNTIL VOLTAGE RISES ABOVE 95
VOLTS. STATUS ERROR CODE 4 + 8.

GAS VALVE OFF. COMBUSTION AIR
INDUCER ON. INDOOR BLOWER OFF.
STATUS LED -- HEARTBEAT.
HAS CONTROL FAILED TO SENSE
FLAME FOR FIVE CONSECUTIVE TRIES
DURING A SINGLE HEAT DEMAND?

NO

YES

WATCHGUARD MODE. GAS VALVE OFF,
COMBUSTION AIR INDUCER OFF.
INDOOR BLOWER OFF.

STATUS ERROR CODE 4 + 1.

IS 60-MINUTE RESET PERIOD COMPLETE?

YES

YES

4

HAS CONTROL RESET IGNITION SEQUENCE
FOUR (4) TIMES?
WATCHGUARD MODE.

STATUS ERROR CODE 4 + 3.

NO

A If the furnace is operating on continuous fan mode (terminals “R” and “G” are energized), the combustion
air inducer will energize on high speed, the gas valve will energize on second-stage heat and the furnace

will operate on high fire. Furnace will stay on high fire 60 seconds then switch to low fire.

31-5001001 Rev. 0

A If combustion air inducer is operating on high speed and gas valve is energized on second-stage heat,
20 seconds after flame is sensed furnace will switch to low fire.
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Service Information

TROUBLESHOOTING - Heating Sequence of Operation (Cont)

CONTINUED

FLAME SIGNAL ABOVE
(>1.40 microamps)

THERMOSTAT CALLS FOR HEAT
STATUS LED - HEARTBEAT.
SEE BOX A.

A

|___ SINGLE-STAGE THERMOSTAT MODE
I

(DIP SWITCH SET AT “ON”")

START SECOND-STAGE RECOGNITION
ON DELAY (10 OR 15 MINUTES).
STATUS LED - HEARTBEAT

ROLLOUT SWITCHES CLOSED?

LOW FLAME SIGNAL
(Does not affect control operation.)
STATUS ERROR CODE 1 + 2.

————————————— —
| TWO STAGE THERMOSTAT MODE | |/

(DIP SWITCH SET AT “OFF”)

45-SECOND INDOOR BLOWER ON DELAY BEGINS
STATUS LED - HEARTBEAT

YES ¢

YES

FIRST-STAGE (LOW FIRE)
PRESSURE SWITCH CLOSED?

YES
4

FIRST-STAGE HEAT DEMAND SATISFIED

PRIMARY & SECONDARY LIMIT SWITCHES
CLOSED?

NO

GAS VALVE OFF. COMBUSTION AIR INDUCER ON.
INDOOR BLOWER ON.

STATUS ERROR CODE 5 + 1. SEQUENCE HOLDS
UNTIL ROLLOUT SWITCH IS RESET AND MAIN
POWER IS INTERRUPTED OR THERMOSTAT
IS CYCLED OFF/ON FOR 3 SECOND MINIMUM.

Ny

YES
\ 4

GAS VALVE OFF, COMBUSTION AIR INDUCER
OFF FOLLOWING POST PURGE.
INDOOR BLOWER OFF WITH DELAY
STATUS LED - PULSE

YES

SECOND-STAGE HEAT DEMAND.
SECOND-STAGE HEAT DEMAND REQUIRED?

YES

SECOND-STAGE PRESSURE SWITCH CLOSED?
ABNORMAL FLASH CODE.
NOTE: IF SECOND-STAGE PRESSURE SWITCH
WAS ORIGINALLY FOUND CLOSED,
ABNORMAL CODE WILL FLASH.

YES

NO

GAS VALVE OFF. COMBUSTION AIR INDUCER OFF.
INDOOR BLOWER ON.
STATUS ERROR CODE 3 +1

A

I

v

HAS PRIMARY OR SECONDARY LIMIT
SWITCH CLOSED WITHIN 3 MINUTES?
(Indoor blower on low speed during 3-minute period)

YES

NO‘

LIMIT SWITCH WATCHGUARD MODE.

GAS VALVE OFF, COMBUSTION AIR INDUCER OFF.
INDOOR BLOWER OFF WITH DELAY.
STATUS ERROR CODE 4 +5
IS 60-MINUTE RESET PERIOD COMPLETE?

YES

v

GAS VALVE OFF. COMBUSTION AIR INDUCER ON.
INDOOR BLOWER OFF AFTER DELAY.
STATUS ERROR CODE 2+3. CONTROL RESTARTS
IGNITION SEQUENCE IF PRESSURE SWITCH
CLOSES WITHIN 2-1/2 MINUTES.

YES

SECOND-STAGE 30-SECOND DELAY ON BEGINS.

STATUS LED - HEARTBEAT.

YES

SECOND-STAGE COMBUSTION AIR INDUCER ON.

SECOND-STAGE GAS VALVE ON. HIGH
HEAT INDOOR BLOWER SPEED ON.
STATUS LED - HEARTBEAT

YES

SECOND-STAGE PRESSURE SWITCH CLOSED
IN LESS THAN TEN (10) SECONDS:
STATUS LED - HEARTBEAT

SECOND-STAGE PRESSURE SWITCH CLOSED
AT BEGINNING OF HEAT DEMAND?
STATUS ERROR CODE 2 + 6

NO

SECOND STAGE HEAT DEMAND
STATUS LED - HEARTBEAT

no 4§

NO

YES l

CONTINUED NEXT PAGE

RETURNS TO FIRST-STAGE HEAT MODE WHICH
CONTINUES UNTIL SECOND-STAGE PRESSURE
SWITCH CAN BE PROVEN or HEAT DEMAND IS
SATISFIED. FIVE (5) MINUTE WAIT PERIOD
INITIATED BEFORE RETRY. WERE 5 ATTEMPTS
MADE FOR SECOND STAGE HEAT?

YES ¢

CONTINUES FIRST-STAGE HEATING DEMAND.
WILL NOT REATTEMPT SECOND-STAGE
HEATING DEMAND.

STATUS ERROR CODE 2 + 5.

Page

44

31-5001001 Rev. 0



Service Information

TROUBLESHOOTING - Heating Sequence of Operation (Cont)

SEE BOX A
CONTINUED NORMAL OPERATION.

v

SEE BOX B
THERMOSTAT CALLS FOR HEAT.

RETURN TO FIRST-STAGE HEAT MODE.

Y FIRST-STAGE CONTINUES UNTIL SECOND-
SECOND-STAGE (HIGH FIRE) HEAT NO o STAGE PRESSURE SWITCH CAN BE PROVEN
PRESSURE SWITCH CLOSED? o or HEAT DEMAND IS SATISFIED. A FIVE (5)

MINUTE WAIT PERIOD IS INITIATED BEFORE
RETRY. WERE 5 ATTEMPTS MADE FOR

A

YES

YES
y SECOND-STAGE HEAT?
HEAT DEMAND SATISFIED?
STATUS LED -- HEARTBEAT NO
YES L YES SEE BOX C
———————————————— 1 —————— e — 1 FIRST-STAGE HEAT
| SINGLE-STAGE THERMOSTAT MODE | | TWO STAGE THERMOSTAT MODE? | DEMAND SATISFIED?
| (DIP SWITCH SET AT “SINGLE”) 1 |_ _(DIP SWITCH SETAT'TWO) |
YES 1- YES 1-
GAS VALVE OFF, COMBUSTION AIR FIRST AND SECOND STAGE SECOND STAGE HEAT
INDUCER OFF AFTER 5-SECOND YES HEAT DEMAND SATISFIED NO DEMAND SATISFIED?
LOW SPEED POST PURGE PERIOD, SIMULTANEOUSLY. STATUS LED -- HEARTBEAT.
INDOOR BLOWER OFF DELAY STATUS LED -- HEARTBEAT.
INITIATED ON LOW HEAT SPEED. STATUS YES v
LED -- HEARTBEAT.
GAS VALVE, COMBUSTION AIR INDUCER
AND INDOOR BLOWER RETURN TO FIRST-
STAGE OPERATION.
STATUS LED -- HEARTBEAT.
FIRST STAGE HEAT DEMAND SATISFIED?
YES ‘
y
DEMAND FOR HEAT SATISFIED. GAS VALVE, COMBUSTION AIR INDUCER
POWER ON STAND BY.STATUS LED -- PULSE. - OFF AFTER 5-SECOND LOW SPEED POST-
PURGE PERIOD. INDOOR BLOWER OFF.

DELAY INITIATED ON LOW HEAT SPEED.
STATUS LED -- PULSE.
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Service Information

TROUBLESHOOTING - Cooling Sequence of Operation

[ POWER ON [

v

YES

IS POLARITY REVERSED?

—

NO

A
IS THERE

NO

SIGNAL POLARITY REVERSED.
CONTROL WILL CONTINUE TO CALL FOR COOLING
IN THIS CONDITION.

STATUS ERROR CODE 5 + 4.

PROPER GROUND?[%

l YES

SIGNAL IMPROPER GROUND AT LED.
CONTROL WILL CONTINUE TO CALL FOR COOLING
IN THIS CONDITION.

STATUS ERROR CODE 5 + 3.

THERMOSTAT CALLS FOR FIRST-STAGE COOL.

v

COMPRESSOR AND CONDENSER FAN
ENERGIZED.

v

COOL SPEED AFTER 2 SECOND DELAY.

INDOOR BLOWER ENERGIZED ON FIRST STAGE

v

»| FIRST-STAGE DEMAND FOR COOL SATISFIED?

YES

NO

A

COMPRESSOR AND CONDENSER FAN DE-ENERGIZED.
INDOOR BLOWER DE-ENEGIZED.

THERMOSTAT CALLS FOR SECOND-STAGE COOL.

v

INDOOR BLOWER RAMPS UP TO SECOND-STAGE COOL SPEED.

+

SECOND-STAGE DEMAND FOR COOL SATISFIED?

YES ‘

UNIT RETURNS TO FIRST STAGE COOL

A
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Service Information

TROUBLESHOOTING - Continuous Low Speed Fan Sequence of Operation

MANUAL FAN SELECTION MADE AT THERMOSTAT.
AFTER 2 SECOND DELAY, INDOOR BLOWER IS
ENERGIZED ON CONTINUOUS FAN SPEED.

YES

Y

YES

4

THERMOSTAT CALLS FOR FIRST STAGE _COOL.

THERMOSTAT CALLS FOR FIRST-STAGE HEAT.

YES

YES v

INDOOR BLOWER RAMPS TO FIRST STAGE
COOLING SPEED AFTER A 2-SECOND DELAY.

AFTER 45-SECOND DELAY, INDOOR BLOWER
SWITCHES TO LOW HEAT SPEED.

!

!

EI FIRST-STAGE COOL DEMAND SATISFIED? __|e— 4r>| FIRST-STAGE HEAT DEMAND SATISFIED.
YES
NO ‘ NO ‘
[ SECOND STAGE COOL DEMAND [T THERMOSTAT CALLS FOR SECOND-STAGE HEAT. |
v YES y
INDOOR BLOWER RAMPS TO SECOND INDOOR BLOWER SWITCHES TO HIGH HEAT SPEED
STAGE COOL SPEED AFTER 30-SECOND RECOGNITION PERIOD.
v YES ¢
[ SECOND STAGE COOL DEMAND SATISFIED? [T [l SECOND-STAGE HEAT DEMAND SATISFIED.
YES YES
INDOOR BLOWER RAMPS DOWN TO FIRST STAGE | | g | INDOOR BLOWER RAMPS DOWN TO LOW
COOL SPEED. HEAT SPEED.

31-5001001 Rev. 0
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