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General Information

WARNING

•  

•  Electric Shock Hazard.

CAUTION
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Gas Heating 
Performance Model NF80U045T3AR NF80U070T3AR NF80U090T4BR NF80U110T5CR

80% 80% 80% 80%

High Fire

30-60 30-60 30-60 30-60

Low Fire

20-50 20-50 20-50 20-50

High Static - in. w.g.                                      0.5 0.5 0.5 0.5

0.5 0.5 0.5 0.5

Connections 4 4 4 4

Indoor Blower
1

1.5 - 3.5 2 - 3.5 3 - 4 4 - 5

250 - 1500 350 - 1375 765 - 1800 1100 - 2200

Electrical Data
6.1 6.1 8.5 10

15 15 15 15

Shipping Data 111 121 140 156

NOTE
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Optional Accessories - Order Separately

Blower Data

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

CABINET
65W75 50W98 50W99

CONTROLS
Remote Outdoor Air Temperature Sensor X2658 X2658 X2658
Transformer (75VA) 27J32 27J32 27J32

REFRIGERANT DETECTION SENSOR
Refrigerant Detection System (RDS) Coil Sensor Kit (for indoor coil) 27V53 27V53 27V52

External 
Static 

Pressure 
in. w.g.

Air Volume / Watts at Various Blower Speeds

High
(Black)

Medium-High
(Brown)

Medium
(Blue)

Medium-Low
(Yellow)

Low
(Red)

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 315 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 - - - -

NF80U045T3AR PERFORMANCE (Less Filter)
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Blower Data

External 
Static 

Pressure 
in. w.g.

Air Volume / Watts at Various Blower Speeds

High
(Black)

Medium-High
(Brown)

Medium
(Blue)

Medium-Low
(Yellow)

Low
(Red)

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

NF80U070T3AR PERFORMANCE (Less Filter)

External 
Static 

Pressure 
in. w.g.

Air Volume / Watts at Various Blower Speeds

High
(Black)

Medium-High
(Brown)

Medium
(Blue)

Medium-Low
(Yellow)

Low
(Red)

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 353 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 313 931 275 784 226

NF80U090T4BR PERFORMANCE (Less Filter)

External 
Static 

Pressure 
in. w.g.

Air Volume / Watts at Various Blower Speeds

Bottom Return Air, Side Return Air from Both Sides or Return 
Air from Bottom and One Side.

BOLD

High
(Black)

Medium-
High

(Brown)

Medium
(Blue)

Medium-
Low

(Yellow)

Low
(Red)

High
(Black)

Medium-
High

(Brown)

Medium
(Blue)

Medium-
Low

(Yellow)

Low
(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

NF80U110T5CR PERFORMANCE (Less Filter)
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Figure 1. 

Parts Arrangement
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Service Information
UNIT COMPONENTS
NF80U***T**R

Figure 2

NF80U***T**R

ELECTROSTATIC DISCHARGE (ESD)
Precautions and Procedures

CAUTION

Control Box
1. Control Transformer (T1)

IMPORTANT

Figure 2. Control Box

2. Door Interlock Switch (S51)

3. Circuit Breaker (CB8)

Figure 3. Circuit Breaker Cb8

4. Ignition Control 107792-XX

WARNING  Shock hazard.
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Service Information
UNIT COMPONENTS (CONT.)
Electronic Ignition

NOTE:

Two Stage Operation / Thermostat Selection DIP 
Switch

Table 1. 
1/4” QUICK CONNECT TERMINALS

CIRC

3/16” QUICK CONNECT TERMINALS
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Service Information

Table 2. 
Thermostat Input Terminals

W1
W2

C
R

Table 3. 
Low GWP Interface

 
Figure 4.  
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Service Information

DIAGNOSTIC CODES / STATUS OF FURNACE CODE
.

C

ERROR/FAULT CONDTION CODE

ELECTRICAL FAULTS (WAIT FOR RECOVERY)

HARDWARE FAULT (5 MINUTES LOCKOUT)

HARD LOCKOUT FAULT

Table 4. 
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Service Information

SOFT LOCKOUT FAULTS (60 MINUTES)

PERFORMANCE WARNING

LOW GWP REFRIGERANT FAULTS

Table 4 (Cont.)
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Service Information

1 2 3 4 5 6 7ON

1 2 3 4 5 6 7ON

1 2 3 4 5 6 7ON

1 2 3 4 5 6 7ON

CONTINUOUS FAN SETTING 

LOW HEAT SPEED

LOW COOL SPEED

HIGH HEAT SPEED

HIGH COOL SPEED

*45 SECOND
COOL BLOWER
OFF DELAY

2 SECOND
COOL BLOWER
OFF DELAY

1 2 3 5 6 7
4

1 2 3 5 6 7
4

ON

ON

COOLING BLOWER-OFF DELAY

2ND STAGE HEAT ON DELAY

7 MIN
UPSTAGE
DELAY

12 MI N
UPSTAGE
DELAY

*

1 2 3 5 6 7
4

1 2 3 5 6 7
4

ON

ON

HEATING BLOWER OFF DELAY

60 SECOND
HTG BLOWER
OFF DELAY

120 SECOND
HTG BLOWER
OFF DELAY

180 SECOND
HTG BLOWER
OFF DELAY

1 2 3 4 5 6 7

1 2 3 4 5 6 7ON

ON

90 SECOND
HTG BLOWER

OFF DELAY

*
1 2 3 4 5 6 7ON

1 2 3 4 5 6 7ON

THERMOSTAT SELECTION

1 STAGE
THERMOSTAT

(TIMED STAGING)
SEE SW #2

TWO STAGE
THERMOSTAT

*
1 2 3 4 5 6 7

1 2 3 4 5 6 7ON

ON

BLOWER ON DELAY  30 SEC. FIXED

W915
2 STAGE

COMPR

1 STG COMPRESSOR

2 STAGE
COMPRESSOR LINK

(JUMPERS Y1 to Y2)
W915

DO NOT CUT

2 STG COMPRESSOR

HEAT PUMP LINK
(JUMPERS R to O)

W951
(JUMPERS R to DS)

W914

W915
2 STAGE
COMPR

CUT LINK

A/C UNIT

DO NOT CUT

HEAT PUMP UNIT

CUT LINK

W951
HEAT
PUMP

W951
HEAT
PUMP

W914
DEHUM

NO SIGNATURESTAT
W/ DS CONNECTION

DO NOT CUT

SIGNATURESTAT W/
DS CONNECTION

CUT LINK

W914
DEHUM

1

1

1

ON BOARD LINK
OPTION SELECTION

PROTECTIVE  PLASTIC FILM ON DIP SWITCHES MAY BE
REMOVED FOR EASE IN SETTING OF DIP SW.

 CUT ON - BOARD LINK (SOLDER TRACE) COMPLETELY THROUGH
 BOTH LAYERS ON THE CONTROL BOARD
LINKS CUT IN ERROR INSTALL A JUMPER ON THE APPROPRIATE 

 TERMINALS ON THE TERMINAL STRIP

1

* FACTORY DEFAULT
DEHUMIFICATION LINK

Figure 5.  
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Service Information
Integrated Control DIP Switch Settings
NF80U***T**R

Heating Operation DIP Switch Settings
Switch 1 -- Thermostat Selection --

Switch 2 a --- Second Stage Delay (Used with Single-
Stage Thermostat Only) -- 

Indoor Blower Operation DIP Switch Settings

Table 5. 

Seconds
Switch 3 Switch 4

60
90

180

Table 6. 
Settings

Seconds
Switch 3

2

Switches 6 and 7 -- Continuous Fan Mode -- 

Table 7. Continuous Fan Mode Settings
Continuous Fan 

Mode
Switch 6 Switch 7

On-Board Link W914 Dehum

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

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

IMPORTANT
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Service Information
INDOOR BLOWER SPEEDS

Table 8. Allowable Circulation Speeds

Model Number Red Yellow Blue Brown Black

Table 9. Allowable Heating Speeds
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Service Information
Indoor Blower 

IMPORTANT

Troubleshooting the Motor

Figure 6.  Blower Wheel Replacement

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

1
2

3
4

5

C
L

G
N

120120

1
2

3
4

5

C
L

G
N

24

120120

24

Test 1

Test 3.

Test 2 CONTINUOUS 
FAN MODE

Test 4 NOTE -  
 
 

Test 3 NOTE  

Multi-Meter 
Multi-Meter 

Multi-Meter 

Multi-Meter 

Figure 8.  
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Service Information
Replacing the Motor Module
NOTE

Unplug the Two Harness Connection

24VAC

24VAC

24VAC

24VAC

24VAC

COM

INDUCTION

MODEL SPECIFIC
LINE VOLTAGE

Figure 9. 

Figure 10

Remove the Hex Head Bolts

Figure 10. 

Testing the Motor (Figure 11)

Motor Test

Figure 11. 
Motor Module Installation

USE OF THE 
WRONG MOTOR CONTROL MODULE MAY RESULT IN 
UNEXPECTED UNIT OPERATION.

Figure 10

FIGURE 19

Table 10. 
Scale Measurement range in words ohms

200 K

20 K
2 K
200 0 - 200

Drip Loop

Figure 12.  
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Heating Components
1. Ignitor

NOTE:

2. Flame Sensor

3. Gas Valve

4. Flame Rollout Switches (S47)

5. Burners

6. Primary Limit Control (S10)

Service Information

Figure 13. Heating Components
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Service Information

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

(+)

DIGITAL METER

To Measure Flame Signal - Integrated Control:

Table 11. Flame Signal in Microamps

Normal Low Drop Out
0.6
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Service Information

Test 1 - Check ignitor circuit for correct resistance. 

Test 2 - Check ignitor for correct resistance.

Test 3 - Check ignitor for correct voltage.

Meter 

Meter 

Meter 

Figure 15. Ignitor Checks

NEUTRALS

INTEGRATED CONTROL 
BOARD DETAIL

NEUTRALS

INTEGRATED CONTROL 
BOARD DETAIL

NEUTRALS

INTEGRATED CONTROL 
BOARD DETAIL
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Service Information
Heating Components (Cont.)
7. Combustion Air Inducer (B6)

NOTE: 

Table 12. 

8. Combustion Air Inducer pressure Switch (S18)

Figure 16. Combustion Air Pressure Switch
NOTE:

Table 13. 

Model Number
1.063
1.375
1.690
1.875

Model Number Set Point Low 
Heat (in w.c.)

Set Point High 
Heat (in w.c.)

0.30

0.68
0.35

0.30
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Service Information
Multiple Venting

IMPORTANT

Figure 17.  

AIR

FLOW

AIR

FLOW

AIR         FLOW
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Service Information
PLACEMENT AND INSTALLATION

START-UP
A- Preliminary and Seasonal Checks

B- Heating Start-Up

WARNING   Shock and burn hazard.

1.  STOP!

STOP!

Figure 18. Gas Valve

NOTE:

Failure To Operate

C- Safety or Emergency Shutdown

D- Extended Period Shutdown

HEATING SYSTEM SERVICE CHECKS

B- Gas Piping
WARNING
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Service Information

C- Testing Gas Piping

WARNING

Figure 19. Gas Piping Test Procedure

D-Testing Gas Supply Pressure

E-Check Manifold Pressure

IMPORTANT

Manifold Adjustment Procedure:

14.

F- Proper Gas Flow (Approximate)

NOTE:

Table 14. Gas Metering Clocking Chart

Input
Natural 1000 btu/cu ft LP 2500 btu/cu ft

Seconds for One Revolution
1 cu ft dial 2 cu fr dial 1 cu ft dial 2 cu ft dial

-045 80 160 200 0400
-070 55 110 136 272
-090 41 82 102 204
-110 33 66 82 164

IMPORTANT
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Service Information
G- Proper Combustion

Table 15.  

H- High Altitude

Firing Rate CO2 % Nat CO2 % LP
6.0 - 7.5 7.0 - 8.5
5.0 - 6.5 5.8 - 7.3

Table 16. Manifold Pressure Settings

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

Unit 
Input Gas

Manifold Pressure in. 
wg. 0 - 4500 ft

Manifold Pressure in. 
wg. 4500 - 7500 ft

Manifold Pressure in. 
wg. 7500 - 10,000 ft²

Supply Line Pressure 
in. w.g.

Low Fire High Fire Low Fire High Fire Low Fire High Fire Min Max

045
1.7 3.5 1.5 3.2 1.7 3.5 4.5 13.0

4.5 10.0 4.5 10.0 4.5 10.0 11.0 13.0

070
1.7 3.5 1.6 3.4 1.7 3.5 4.5 13.0

4.5 10.0 4.5 10.0 4.5 10.5 11.0 13.0

090
1.7 3.5 1.5 3.2 1.7 3.5 4.5 13.0

4.5 10.0 4.5 10.0 4.5 10.0 11.0 13.0

110
1.7 3.5 1.5 2.8 1.7 3.5 4.5 13.0

4.5 10.0 4.5 10.0 4.5 10.0 11.0 13.0

1

2

NOTE :

Unit Input
High Altitude Pressure Switch Kit High Altitude 

Natural Gas Kit LP/Propane Gas Kit LP/Propane to 
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

73W37 11K51 11K46 77W09
070 91W53 73W35
090 91W53 73W35
110 91W53 73W35

NOTE :
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Service Information
I- Proper Ground and Voltage

Table 18.  

Furnace Status
Measurement VAC

Expected Maximum
0.3 2

0.75 5
10

Figure 20.  

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

Check Voltage Between Line Neutral 
and Line Hot
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Service Information
TYPICAL OPERATING CHARACTERISTICS
A-Blower Operation and Adjustment
NOTE

B-Temperature Rise (Figure 24)

TEMPERATURE RISE

Supply Air

Return Air

Figure 21. 

C-External Static Pressure

or

Supply Air

Return Air

Duct Static

EXTERNAL STATIC PRESSURE

Figure 22.  
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Service Information
MAINTENANCE
Annual Furnace Maintenance

WARNING

IMPORTANT

WARNING

 
www.ahrinet.org.
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Service Information
MAINTENANCE (Cont.)
Cleaning the Heat Exchanger and Burners
NOTE

WARNING
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Figure 23. Burner, Combustion Air Inducer Assembly & Heat Exchanger Removal

Service Information

Figure 24.  

1
2
3

4

5
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Service Information
LOW GWP APPLICATION
WARNING

CONNECTING THE FURNACE CONTROL BOARD 
SENSOR.

NOTE

Figure 25. TwoStage Constant Torque Control

LOW GWP DIP SWITCH SETTINGS

Figure 26. 

Table 19. DIP Switch Settings
Switch 1 Switch 2

SECONDARY SENSOR REQUIREMENTS
Additional Line Sets

Non-Low GWP Applications

WARNING
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Service Information
FURNACE CONTROL BOARD LOW GWP MODES OF OPERATION

Initializing

Normal

Leak Detected

NOTE

Fault

NOTE

UP FLOW

HORIZONTAL LEFT

HORIZONTAL RIGHT 

 

 

 

 

 

Figure 27.  
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Service Information
LGWP TEST BUTTON FUNCTIONALITY

Table 20. LGWP Test Button Function

Mode of Operation Press the Test Button to:

LGWP Test Button - Additional Functions

Table 21. Additional Button Functions

State Press Action

External Alarm

THERMOSTAT COMPATIBILITY

NOTE:

START UP PROCEDURE

Cooling Demand

LGWP Test

LGWP Test

Heating Demand

LGWP Test

LGWP Test
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Service Information
DIAGRAM,SEQUENCE OF OPERATION AND DIP SWITCH SETTINGS

J159
P159

IG
NI

TO
R

1

2

NOTE-
IF ANY WIRE IN THIS APPLIANCE IS REPLACED,IT
MUST BE REPLACED WITH WIRE OF LIKE SIZE,

HEATING UNITS-GAS

S51

L1

N N N N

EQUIPMENT
GROUND

N N

P159
J159

BL
UE

BL
UE

CB8

WARNING-
ELECTRIC SHOCK HAZARD,CAN CAUSE INJURY
OR DEATH.UNIT MUST BE GROUNDED IN ACCORDANCE
WITH NATIONAL AND LOCAL CODES.

DENOTES OPTIONAL COMPONENTS

LINE VOLTAGE FIELD INSTALLED
CLASS II VOLTAGE FIELD WIRING

24
V

24VAC 
SEC

NO

S1
02

C

GV1
GAS
VALVE

R3
3

S10

INTEGRATED
CONTROL

A92

THERMOSTAT HEAT ANTICIPATION SETTING

INTEGRATED CONTROL

LOW HEAT
PRESSURE
SWITCH

CB8

S102
HIGH HEAT
PRESSURE
SWITCH

W2

PRIMARY
LIMIT

S47

  
CIRCUIT
BREAKER

T1
TRANSFORMER

120V ACC
(IF USED)

G

N

L1

GV1
GAS
VALVE

B3

S51S1 ROOM THERMOSTAT

C

Y1

OUTDOOR
 UNIT

Y1GW1 R C

9
8

7

6
5

4

3
2

1

C

HI

S10

S128

COMBUSTION AIR
INDUCER MOTORB6

P84
J84

IN
TE

RL
O

CK
DO

O
R

L13
POWER
CHOKE

P48 P49

J48 P48

24
VA

C
CO

M

Y2W2 W1 GY1R DS

3

2

TERMINAL BOARD

INDOOR
BLOWER
 MOTOR

Y2

INDOOR
BLOWER

MOTOR

Y2

Litho U.S.A.C

M
VL

7 115 12

 H
LI RO

(O
UT

)

68

TH

G
ND TRM

V 
CO

M

FL
AM

E
SE

NS
O

R

A92

FL
AM

E
SE

NS
E

2 3 1

HU
M

4

W
HT

12
0V

T1

BL
K

B6

J84

J84

CO
M

BU
ST

IO
N 

AI
R

BL
O

W
ER

 M
O

TO
R

3

CO
M

BU
ST

IO
N 

AI
R

BL
O

W
ER

 M
O

TO
R

P84

P84

B6

2

  DOOR
INTERLOCK

5

LINE

CI
RC

2

  H
IG

H 
HE

AT
PR

ES
SU

RE
 S

W
IT

CH

1

LO
W

 H
EA

T
PR

ES
SU

RE
 S

W
IT

CH

S1
28

 P
S2 M
VH

 P
S1

C

10 9

G
ND

HOT

4321

O

W
95

1

C

NO

9411

(1) S47

(2) S47

2 HEAT 2 COOL

S47

J159
P159

FLAME
ROLLOUT
SWITCH

FLAME
ROLLOUT
SWITCH

10
11

12

HONEYWELL VALVE

1

23

1
4

4

BURNERS

R33IGNITORFLAME
SENSOR

5

6
7

FIELD SUPPLIED ACC WIRE

6

1

HEAT COOL

FAN

ON
R

W1 Y1 GW2 Y2

COOL
 22

AU
TO

TWO STAGE
HEAT,COOL

USE COPPER CONDUCTORS ONLY

LENNOX

W1 W2 G Y2 Y1 C L O DS

3

RO
(IN

)

L

HE
AT

 P
UM

P

CUT W951 JUMPER FROM O TO R, LABELED
"HEAT PUMP", AT A92 CONTROL BOARD, WHEN
USED FOR DUAL FUEL APPLICATIONS

RATING, INSULATION THICKNESS, AND TERMINATION

K1

K4

K7

K8

8

8

HI

W914

W915

M

M

1 2 3 4 5 6 7

L1 J3

NEUTRALS

J2

.65 AMP
.43 AMP WHITE RODGERS VALVE

NOTE: SEE INSTALLATION INSTRUCTIONS FOR PROCEDURE
TO SET CORRECT BLOWER SPEED FOR SPECIFIC COOLING
TONNAGE BEING APPLIED, AND HEATING TEMPERATURE
RISE DESIRED.

TYPICAL SYSTEM SHOWN FOR 2 HEAT/2 COOL WITH A
CONVENTIONAL THERMOSTAT. SEE INSTALLATION
INSTRUCTIONS FOR CONNECTIONS TO OTHER EQUIPMENT
AND ACCESSORIES.

DIP SWITCH FACTORY DEFAULT IS FOR A TWO
STAGE THERMOSTAT

7

7

DH AND L TERMINALS ARE NOT USED.

7

CUT W914 JUMPER LABELED DEHUM
FROM DS TO R, AT A92 CONTROL BOARD,
WHEN USED WITH ComfortSense
7000 THERMOSTAT

R

A92
INTEGRATED
CONTROL

2011

R DH

DIAGNOSTIC
RECALL

ACCHUM

120V
ACC

P3
J3

P3
J3

J3
P3

J3
P3

L1

C

C

SEVEN
SEGMENT
LED

AC
C

K11

K5

HUMIDIFIER
HUMIDIFIER

HUMIDIFIER
120VAC

S1 ROOM THERMOSTAT

HUM
AT IFC

HUM
AT IFC

24VAC TO C
TO R OR H ON CS7000

TO N
TO L1

SEE HUM VIEWS

J2
P2

EL280UH045E36AK
EL280UH070E36AK
EL280UH070XE36AK
EL280UH090E36BK
EL280UH090E48BK

L13 USED ON 3/4 AND 1 HP ONLY

BL
K

RE
D

W
HT

W
HT W
HT

YE
L

PI
NK

PU
RP

LE

BL
UE

YE
L

YE
L

O
RG

PU
RP

LE

BR
W

PN
K

BR
W

ST
RI

PE

BR
W

G
RN

/Y
EL

W
HT

/P
IN

K

5
J49

BL
UE

YL
W

BR
N

BL
K

4321 5

PA
RK

LO
W

 H
EA

T

HI
G

H 
HE

AT

LO
W

 C
O

O
L

HI
G

H 
CO

O
L

SEE BLOWER SPEED CHART

R
ED

JACK/PLUG-INDOOR BLOWER-POWERJ,P48
J,P49
J,P2
J,P84

JACKPLUG CHART

J,P3
J,P159

JACK/PLUG-INDOOR BLOWER-SPD TAP
JACK/PLUG-BURNER CONTROL
JACK/PLUG-COMB AIR INDUCER
JACK/PLUG-INDUCER/IGNITER
JACK/PLUG-IGNITION

9 DO NOT USE RED SPEED TAP FOR HIGH HEAT ON
ALL MODELS. DO NOT USE YELLOW SPEED TAP
FOR HIGH HEAT ON 070XE36B OR 090XE48C
MODELS.

9

CUT W915 JUMPER LABELED "2 STAGE COMPR."
FROM Y1 TO Y2 AT A92 CONTROL WHEN USED
WITH A 2 STAGE COOL THERMOSTAT.
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Figure 28.  
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Service Information
Electronic Ignition

NOTE:

Applications Using a Two-Stage Thermostat

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

NOTE:

NOTE:



31-5001001   Rev. 0

Service Information
Applications Using A Single-Stage Thermostat

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

NOTE:

1 stg heat demand

2 stg heat demand

15
ON
OFF

low speed CAI

351

Pre-Purge Ignitor Warm-up

30 second
blower

“on” delay
Post

 Purge

5 SEC80

ignitor

HEATING OPERATION WITH TWO-STAGE THERMOSTAT

low fire gas valve
indoor blower low heat

high speed CAI
high fire gas valve
indoor blower high heat

39

Trial For
Ignition

blower
“off”
delay

 RECOGNITION PERIOD30 seconds

 

heat demand

15
ON
OFF

low speed CAI

351

Pre-Purge Ignitor Warm-up

30 second
blower

“on” delay
Post

 Purge

5 SEC80

ignitor

HEATING OPERATION WITH SINGLE STAGE THERMOSTAT

low fire gas valve
indoor blower low heat

high speed CAI
high fire gas valve
indoor blower high heat

39

Trial For
Ignition

blower
“off”
delay

7 or 12 minutes after heating demand begins, furnace switches to high fire (depending on setting)

Figure 29.  

Figure 30.  
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Service Information
Field Wiring and DIP Switch Settings

Thermostat

DIP Switch Settings and On-Board Links

Wiring ConnectionsDIP Switch 1 
Thermostat 

Heating Stages
On Board Links Must Be Cut To Select  

System Options

 
NOTE:

 

NOTE:
 

W915  
 

NOTE:

 
W915 

 

 
 

W914  
 

 

CUT FOR
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TERM. STRIP

OUTDOO
UNIT
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Service Information
Field Wiring and DIP Switch Settings (Cont.)

Thermostat

DIP Switch Settings and On-Board Links

Wiring ConnectionsDIP Switch 1 
Thermostat 

Heating Stages
On Board Links Must Be Cut To Select  

System Options

  
W915  
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Service Information
Field Wiring and DIP Switch Settings (Cont.)

Thermostat

DIP Switch Settings and On-Board Links

Wiring ConnectionsDIP Switch 1 
Thermostat 

Heating Stages
On Board Links Must Be Cut To Select  

System Options

 
 

 

 
W951 

 
 

 

 
W915 

 

 
 

W951  

CUT FOR
OPTION

SELECTION
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2 STAGE
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W914
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HARMONY

NOTE: DO NOT



31-5001001   Rev. 0

Service Information

Thermostat

DIP Switch Settings and On-Board Links

Wiring ConnectionsDIP Switch 1 
Thermostat 

Heating Stages
On Board Links Must Be Cut To Select  

System Options
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Service Information
TROUBLESHOOTING  
Heating Sequence of Operation - Normal and Abnormal Heating Mode

CONTROL SELF-CHECK OKAY?

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
NORMAL OPERATION:
STATUS LED - PULSE

STATUS LED - HEARTBEAT

NO

YES

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

POLARITY REVERSED.
STATUS ERROR CODE 5 + 4

SIGNAL HOLDS  UNTIL UNIT IS PROPERLY GROUNDED.
STATUS ERROR CODE 5 + 3

POWER ON

IS POLARITY CORRECT?

ROLLOUT SWITCH CLOSED?

B
THERMOSTAT CALLS FOR HEAT:

COMBUSTION AIR INDUCER ON LOW SPEED.
STATUS LED - HEARTBEAT

COMBUSTION AIR INDUCER OFF.
INDOOR BLOWER ON. HAS PRIMARY OR

SECONDARY LIMIT RESET WITHIN 3 MINUTES?
STATUS ERROR CODE 3 + 1.

60-MINUTE LIMIT WATCHGUARD MODE.
GAS VALVE OFF, COMBUSTION AIR INDUCER 

OFF, INDOOR BLOWER OFF WITH DELAY.
STATUS ERROR CODE 4 + 5.

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.

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

YES

NO

NO

NO

NO

FIRST (LOW) STAGE PRESSURE SWITCH
CONTACTS OPEN?

TWO-STAGE OR SINGLE-STAGE THERMOSTAT 
CALL FOR HEAT

YES

SECOND (HIGH) STAGE PRESSURE SWITCH
CONTACTS OPEN?

YES

PRIMARY AND SECONDARY LIMIT 
SWITCHES CLOSED?

YES

YES

CONTINUED NEXT PAGE

YES

NO NO

YES NO

IS THERE A PROPER GROUND?

YES

NO

YES

1

1
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Service Information
TROUBLESHOOTING - Heating Sequence of Operation (Cont)

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.

NO

THERMOSTAT CALLS FOR HEAT
STATUS LED - HEARTBEAT.

(Refer to box A on previous page)

COMBUSTION AIR INDUCER
ENERGIZED ON HIGH SPEED

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

OR RECONNECTED.
STATUS ERROR CODE 4 + 7.

LOW AND HIGH PRESSURE 
SWITCH CLOSED WITHIN 

30 SECONDS

15-SECOND COMBUSTION AIR INDUCER
PRE-PURGE INITIATED BY CLOSED FIRST-STAGE

PRESSURE SWITCH (or 15 SECOND
INTER-PURGE PERIOD.)

STATUS LED -- HEARTBEAT

FLAME PRESENT?

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

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?

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

INDOOR BLOWER OFF.
STATUS ERROR CODE 4 + 1.

IS 60-MINUTE RESET PERIOD COMPLETE?

NO

NO

NO

NO

NO
NO

NO

YES

CONTINUED NEXT PAGE

CONTINUED

YES

YES

IGNITOR WARM-UP (20 SECONDS)
STATUS LED -- HEARTBEAT.

IS IGNITOR INTACT AND CONNECTED?

IS VOLTAGE ABOVE 90 VOLTS?

4-SECOND FLAME STABILIZATION PERIOD.

YES

YES

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.

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

AFTER 5-MINUTE WAIT PERIOD.
STATUS ERROR CODE 2 + 3.

FLAME RECTIFICATION CURRENT CHECK
CAN FLAME BE PROVEN WITHIN 4

SECONDS AFTER GAS VALVE OPENS?
(>0.19 microamps)

YES

YES
COMBUSTION AIR INDUCER OFF, IGNITOR OFF.

SIGNAL HOLDS UNTIL VOLTAGE RISES ABOVE 95
VOLTS. STATUS ERROR CODE 4 + 8.

YES

1

1

2

1

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.

2

HAS CONTROL RESET IGNITION SEQUENCE
FOUR (4) TIMES?

WATCHGUARD MODE.
STATUS ERROR CODE 4 + 3.

YES
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TROUBLESHOOTING - Heating Sequence of Operation (Cont)

Service Information

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.

NO

THERMOSTAT CALLS FOR HEAT
STATUS LED - HEARTBEAT.

(Refer to box A on previous page)

COMBUSTION AIR INDUCER
ENERGIZED ON HIGH SPEED

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

OR RECONNECTED.
STATUS ERROR CODE 4 + 7.

LOW AND HIGH PRESSURE 
SWITCH CLOSED WITHIN 

30 SECONDS

15-SECOND COMBUSTION AIR INDUCER
PRE-PURGE INITIATED BY CLOSED FIRST-STAGE

PRESSURE SWITCH (or 15 SECOND
INTER-PURGE PERIOD.)

STATUS LED -- HEARTBEAT

FLAME PRESENT?

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

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?

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

INDOOR BLOWER OFF.
STATUS ERROR CODE 4 + 1.

IS 60-MINUTE RESET PERIOD COMPLETE?

NO

NO

NO

NO

NO
NO

NO

YES

CONTINUED NEXT PAGE

CONTINUED

YES

YES

IGNITOR WARM-UP (20 SECONDS)
STATUS LED -- HEARTBEAT.

IS IGNITOR INTACT AND CONNECTED?

IS VOLTAGE ABOVE 90 VOLTS?

4-SECOND FLAME STABILIZATION PERIOD.

YES

YES

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.

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

AFTER 5-MINUTE WAIT PERIOD.
STATUS ERROR CODE 2 + 3.

FLAME RECTIFICATION CURRENT CHECK
CAN FLAME BE PROVEN WITHIN 4

SECONDS AFTER GAS VALVE OPENS?
(>0.19 microamps)

YES

YES
COMBUSTION AIR INDUCER OFF, IGNITOR OFF.

SIGNAL HOLDS UNTIL VOLTAGE RISES ABOVE 95
VOLTS. STATUS ERROR CODE 4 + 8.

YES

1

1

2

1

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.

2

HAS CONTROL RESET IGNITION SEQUENCE
FOUR (4) TIMES?

WATCHGUARD MODE.
STATUS ERROR CODE 4 + 3.

YES
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Service Information
TROUBLESHOOTING - Heating Sequence of Operation (Cont)

THERMOSTAT CALLS FOR HEAT
STATUS LED - HEARTBEAT.

SEE BOX A.

TWO STAGE THERMOSTAT MODE
(DIP SWITCH SET AT “OFF”)

PRIMARY & SECONDARY LIMIT SWITCHES
CLOSED?

SINGLE-STAGE THERMOSTAT MODE
(DIP SWITCH SET AT “ON”)

FLAME SIGNAL ABOVE
(>1.40 microamps)

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

STATUS ERROR CODE 3 + 1

HAS PRIMARY OR SECONDARY LIMIT
SWITCH CLOSED WITHIN 3 MINUTES?

(Indoor blower on low speed during 3-minute period)

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.

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.

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?

NO

NO

YES

YES

YES

CONTINUED NEXT PAGE

CONTINUED

YES
YES

YES

YES

YES

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

STATUS LED - HEARTBEAT

ROLLOUT SWITCHES CLOSED?

FIRST-STAGE HEAT DEMAND SATISFIED

YES

YES

NO

YES

FIRST-STAGE (LOW FIRE)
PRESSURE SWITCH CLOSED?

LOW FLAME SIGNAL
(Does not affect control operation.)

STATUS ERROR CODE 1 + 2.

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
IN LESS THAN TEN (10) SECONDS:

STATUS LED - HEARTBEAT

YES

YES

SECOND-STAGE 30-SECOND DELAY ON BEGINS.
STATUS LED - HEARTBEAT.

NO

NO

NO

NO

NO

NO

NO

SECOND-STAGE PRESSURE SWITCH CLOSED?
ABNORMAL FLASH CODE.

NOTE: IF SECOND-STAGE PRESSURE SWITCH
WAS ORIGINALLY FOUND CLOSED,

ABNORMAL CODE WILL FLASH.

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?

SECOND-STAGE COMBUSTION  AIR INDUCER ON. 
SECOND-STAGE GAS VALVE ON. HIGH 

HEAT INDOOR BLOWER SPEED ON. 
STATUS LED - HEARTBEAT

YES

YES

YES

YES

YES

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

SECOND STAGE HEAT DEMAND
STATUS LED - HEARTBEAT

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

HEATING DEMAND.
STATUS ERROR CODE 2 + 5.

SECOND-STAGE PRESSURE SWITCH CLOSED
AT BEGINNING OF HEAT DEMAND?

STATUS ERROR CODE 2 + 6
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Service Information
TROUBLESHOOTING - Heating Sequence of Operation (Cont)

SINGLE-STAGE THERMOSTAT MODE
(DIP SWITCH SET AT “SINGLE”)

SECOND-STAGE (HIGH FIRE) HEAT
PRESSURE SWITCH CLOSED?

CONTINUED

YES

YES YES

YES YES

YES

TWO STAGE THERMOSTAT MODE?
(DIP SWITCH SET AT “TWO”)

SEE BOX A
NORMAL OPERATION.

SEE BOX B
THERMOSTAT CALLS FOR HEAT.

SEE BOX C
FIRST-STAGE HEAT 
DEMAND SATISFIED?

SECOND STAGE HEAT
DEMAND SATISFIED?

STATUS LED -- HEARTBEAT.

RETURN TO FIRST-STAGE HEAT MODE.
FIRST-STAGE CONTINUES UNTIL SECOND-

STAGE PRESSURE SWITCH CAN BE PROVEN
or HEAT DEMAND IS SATISFIED. A FIVE (5)

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

SECOND-STAGE HEAT?

GAS VALVE, COMBUSTION AIR INDUCER
AND INDOOR BLOWER RETURN TO FIRST-

STAGE OPERATION.
STATUS LED -- HEARTBEAT.

GAS VALVE, COMBUSTION AIR INDUCER
OFF AFTER 5-SECOND LOW SPEED POST-

PURGE PERIOD. INDOOR BLOWER OFF.
DELAY INITIATED ON LOW HEAT SPEED.

STATUS LED -- PULSE.

FIRST STAGE HEAT DEMAND SATISFIED?

GAS VALVE OFF, COMBUSTION AIR 
INDUCER OFF AFTER 5-SECOND 

LOW SPEED POST PURGE PERIOD,
INDOOR BLOWER OFF DELAY 

INITIATED ON LOW HEAT SPEED. STATUS 
LED -- HEARTBEAT.

FIRST AND SECOND STAGE 
HEAT DEMAND SATISFIED 

SIMULTANEOUSLY.
STATUS LED -- HEARTBEAT.

NO

YES

YES

YES

HEAT DEMAND SATISFIED?
STATUS LED -- HEARTBEAT

DEMAND FOR HEAT SATISFIED.
POWER ON STAND BY.STATUS LED -- PULSE.

NO

NO
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Service Information
TROUBLESHOOTING - Cooling Sequence of Operation

SIGNAL POLARITY REVERSED.
CONTROL WILL CONTINUE TO CALL FOR COOLING

IN THIS CONDITION.
STATUS ERROR CODE 5 + 4.

POWER ON

YES
IS POLARITY REVERSED?

THERMOSTAT CALLS FOR FIRST-STAGE COOL.

COMPRESSOR AND CONDENSER FAN
ENERGIZED.

NO

IS THERE
PROPER GROUND?

YES

NO

INDOOR BLOWER ENERGIZED ON FIRST STAGE
COOL SPEED AFTER 2 SECOND DELAY.

FIRST-STAGE DEMAND FOR COOL SATISFIED?

NO

THERMOSTAT CALLS FOR SECOND-STAGE COOL.

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

YES

INDOOR BLOWER RAMPS UP TO SECOND-STAGE COOL SPEED.

SECOND-STAGE DEMAND FOR COOL SATISFIED?

YES

UNIT RETURNS TO FIRST STAGE COOL

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

IN THIS CONDITION.
STATUS ERROR CODE 5 + 3.
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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.

THERMOSTAT CALLS FOR FIRST-STAGE HEAT.THERMOSTAT CALLS FOR FIRST STAGE  COOL.
YESYES

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

 FIRST-STAGE HEAT DEMAND SATISFIED.
YES

NO

THERMOSTAT CALLS FOR SECOND-STAGE HEAT.

YES
INDOOR BLOWER SWITCHES TO HIGH HEAT SPEED

AFTER 30-SECOND RECOGNITION PERIOD.

SECOND-STAGE HEAT DEMAND SATISFIED.

YES

YES
INDOOR BLOWER RAMPS DOWN TO LOW

HEAT SPEED.

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

FIRST-STAGE COOL DEMAND SATISFIED?
YES

NO

SECOND STAGE COOL DEMAND SATISFIED?

INDOOR BLOWER RAMPS TO SECOND
STAGE COOL SPEED

YES

SECOND STAGE COOL DEMAND

INDOOR BLOWER RAMPS DOWN TO FIRST STAGE
COOL SPEED.

SEYSEY




