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Physical and Electrical Data

Model Input 
(Btuh)

Output 
(Btuh)

AFUE 
(ICS)

Nominal 
Cooling 
Capacity

Gas 
Inlet 
(in.)

Volts/
Hz/

Phase

Max. Time 
Delay 

Breaker or 
Fuse

Nominal 
Full Load 

Amps

Trans 
(VA)

Approx 
Shipping 
Weight 

(lbs)

NF97X040V3B 97% 120-60-1 15 7.7 40 125

NF97X060V3B 97% 120-60-1 15 7.7 40 130

NF97X080V4C 97% 120-60-1 15 10.1 40 154

NF97X080V5C 97% 120-60-1 15 12.8 40 156

NOTE

Accessory List

Catalog Number Description

Return Air Base

68W62

68W63

Flush Mount Termination (90% Furnaces only) US Only 

51W11

Concentric Vent Kit (90% Furnaces only) US Only

71M80

69M29
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Blower Performance

BOTTOM RETURN AIR
0 through 0.8 in. w.g. (Heating) and 0 through 1.0 in. w.g. (Cooling) External Static Pressure Range

HEATING
1 Heating Speed DIP 

Switch Settings First Stage Heating Speed - cfm Second Stage Heating Speed - cfm

+24% 1151 1153

+18% 1101 1099

+12% 816 1041

+6% 771 999

704 944

-6% 651 887

-12% 578 826

-18% 542 757

COOLING
1 Cooling Speed DIP 

Switch Settings
First Stage Cooling Speed - cfm Second Stage Cooling Speed - cfm

Low Medium-Low Medium-High 2 High Low Medium-Low Medium-High 2 High
+ 549 732 862 970 907 1072 1233 1373

521 637 760 873 830 975 1117 1268

- 441 560 684 784 736 574 1014 1142

BOTTOM RETURN AIR
0 through 0.8 in. w.g. (Heating) and 0 through 1.0 in. w.g. (Cooling) External Static Pressure Range

HEATING
1 Heating Speed DIP 

Switch Settings First Stage Heating Speed - cfm Second Stage Heating Speed - cfm

+24% 1106 1234

+18% 1047 1158

+12% 989 1110

+6% 940 1054

886 999

-6% 837 947

-12% 780 882

-18% 722 826

COOLING
1 Cooling Speed DIP 

Switch Settings
First Stage Cooling Speed - cfm Second Stage Cooling Speed - cfm

Low Medium-Low Medium-High 2 High Low Medium-Low Medium-High 2 High
+ 611 739 843 949 879 1046 1212 1380

554 681 783 883 816 952 1107 1254

- 486 630 712 802 739 876 1006 1132

1

2

NOTES
• 
• 
• 
• 
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BOTTOM RETURN AIR
0 through 0.8 in. w.g. (Heating) and 0 through 1.0 in. w.g. (Cooling) External Static Pressure Range

HEATING
1 Heating Speed DIP 

Switch Settings First Stage Heating Speed - cfm Second Stage Heating Speed - cfm

+24% 1499 1640

+18% 1427 1546

+12% 1361 1472

+6% 1294 1399

1219 1315

-6% 1176 1242

-12% 1090 1173

-18% 1007 1077

COOLING
1 Cooling Speed DIP 

Switch Settings
First Stage Cooling Speed - cfm Second Stage Cooling Speed - cfm

Low Medium-Low Medium-High 2 High Low Medium-Low Medium-High 2 High
+ 797 954 1071 1241 1102 1304 1508 1713

713 873 969 1147 1006 1186 1392 1588

- 623 767 880 1025 911 1068 1252 1422

BOTTOM RETURN AIR
0 through 0.8 in. w.g. (Heating) and 0 through 1.0 in. w.g. (Cooling) External Static Pressure Range

HEATING
1 Heating Speed DIP 

Switch Settings First Stage Heating Speed - cfm Second Stage Heating Speed - cfm

+24% 1477 2011

+18% 1403 1883

+12% 1323 1782

+6% 1249 1697

1178 1578

-6% 1103 1477

-12% 1033 1388

-18% 965 1291

COOLING
1 Cooling Speed DIP 

Switch Settings
First Stage Cooling Speed - cfm Second Stage Cooling Speed - cfm

Low Medium-Low Medium-High 2 High Low Medium-Low Medium-High 2 High
+ 943 1277 1465 1346 1594 1814 2081

839 993 1156 1317 1225 1434 1644 1896

- 732 876 1035 1186 1083 1278 1490 1706

1

2

NOTES
• 
• 
• 

• 
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Heat Exchanger

Gas Valve

Combustion
Air Inducer

Indoor Blower

Two-Stage Control

Cabinet

Gas Pipe Inlet
(right side only)

Inlet Vent Pipe

Exhaust Vent Pipe

Exhaust Coupling

Intake Air AssemblyRollout Switch

Burner Assembly

Access Panel

Figure 1. 
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Unit Components

 CAUTION

Control Box
Control Transformer (T1)

Transformer

 Integrated Control

Interlock Switch

Circuit Breaker

Figure 2. Control Box

Door Interlock Switch (S51)

Circuit Breaker (CB8)

PRESS TO RESET

Figure 3. Circuit Breaker CB8

 WARNING

Integrated Control (A92)
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Pin # Function
1
2
3
4
5

Table 1. Control 5-Pin Terminal Designation

Pin # Function
1
2
3
4
5
6
7
8
9
10
11
12

Table 2. Control 12-Pin Terminal Designation

Pin # Function
1
2
3
4
5
6

Table 3. Control 6-Pin Terminal Designation

Electronic Ignition

NOTE: During abnormal conditions such as low supply 

pressure switch does not close, the combustion air inducer 

Two Stage Operation / Thermostat Selection DIP 
Switch
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FLAME SENSE

DIP SWITCHES

OUTDOOR AIR
SENSOR

TERMINALS

DISCHARGE AIR
SENSOR

TERMINALS

INDOOR
BLOWER

CONNECTOR

NEUTRAL

DIAGNOSTIC
PUSH BUTTON

TB83
NOT USED

TB84
NOT USED

W915 Y1 TO Y2
2 STAGE COMPR

W951 R TO O
HEAT PUMP

W914 R TO DS
DEHUM

W1 W2 G Y2 Y1 C C R DH L O DSR I + I - C R I + I - C

7 SEGMENT LED

ACC

LINE 1

HUM

12 PIN LOW
VOLTAGE

CONNECTOR

NON-COMMUNICATINGNG
24V TERMINALS

HS/ CAI

RS-BUS LINK (TB82, future use)
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION

RS-BUS OUTDOOR (TB83, not used)

R = 24VAC
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION
C = 24VAC COMMON

RS-BUS INDOOR (TB84, not used)

R = 24VAC
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION
C = 24VAC COMMON

1/4” QUICK CONNECT TERMINALS

HUM = UNPOWERED NORMALLY OPEN (DRY) CONTACTS
XMFR = 120VAC OUTPUT TO TRANSFORMER
LI = 120VAC INPUT TO CONTROL
ACC = 120VAC OUTPUT TO OPTIONAL ACCESSORY
NEUTRALS = 120VAC NEUTRAL

THERMOSTAT CONNECTIONS (TB1)

DS = DEHUMIDIFICATION SIGNAL
W2 = HEAT DEMAND FROM 2ND STAGE TSTAT
W1 = HEAT DEMAND FROM 1ST STAGE TSTAT
R = CLASS 2 VOLTAGE TO TSTAT
G = MANUAL FAN FROM TSTAT
C = TSTAT SIGNAL GROUND CONNECTED TO 
TRANSFORMER GRD (TR) & CHASSIS GROUND (GRD)
Y1 = TSTAT 1ST STAGE COOL SIGNAL
Y2 = TSTAT 2ND STAGE COOL SIGNAL
O = TSTAT SIGNAL TO HEAT PUMP
REVERSING VALVE
L = NOT USED
DH = NOT USED

Figure 4. Integrated Control (103131-XX)
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RS-BUS TERMINAL BLOCK
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION

RS-BUS TERMINAL BLOCK
R = 24VAC
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION
C = 24VAC COMMON

RS-BUS INDOOR (TB84)
R = 24VAC
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION
C = 24VAC COMMON
A2L = A2L REFRIGERANTS

1/4” QUICK CONNECT TERMINALS
HUM = UNPOWERED NORMALLY OPEN (DRY) CONTACTS
XMFR = 120VAC OUTPUT TO TRANSFORMER
LI = 120VAC INPUT TO CONTROL
ACC = 120VAC OUTPUT TO OPTIONAL ACCESSORY
NEUTRALS = 120VAC NEUTRAL

THERMOSTAT CONNECTIONS (TB1)
DS = DEHUMIDIFICATION SIGNAL
W2 = HEAT DEMAND FROM 2ND STAGE TSTAT
W1 = HEAT DEMAND FROM 1ST STAGE TSTAT
R = CLASS 2 VOLTAGE TO TSTAT
G = MANUAL FAN FROM TSTAT
C = TSTAT SIGNAL GROUND CONNECTED TO 
TRANSFORMER GRD (TR) & CHASSIS GROUND (GRD)
Y1 = TSTAT 1ST STAGE COOL SIGNAL
Y2 = TSTAT 2ND STAGE COOL SIGNAL
O = TSTAT SIGNAL TO HEAT PUMP
REVERSING VALVE
L = NOT USED
H = LOW VOLTAGE (24VAC) HUMIDIFICATION

Figure 5. Integrated Control (107046-XX)
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Display Action (when button released)

Table 4. Integrated Control Diagnostic Modes

Diagnostic LED

Diagnostic Push Button

Error Code Recall Mode

Flame Signal Mode

• 
• 

• 

Program Unit Capacity/Size Mode
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Code Diagnostic Codes / Status of Equipment Action Required to Clear and Recover

•

A

U
E110

E111

E112

E113

E114

E115

E116

E117

E125

E126
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Code Diagnostic Codes / Status of Equipment Action Required to Clear and Recover
E200

E201

E202

E203

E204
E205

E206

E207

E223

E224

E225

E226

E227

E228

E229
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Code Diagnostic Codes / Status of Equipment Action Required to Clear and Recover
E240

E241

E250

E252

E270

E271

E272

E273

E274

E275

E276

E290

E291

E292

E294
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Code Diagnostic Codes / Status of Equipment Action Required to Clear and Recover
E295

E310

E311

E312

E344
E347

E348

E349

E370
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DIP Switch Settings
Heating Operation DIP Switch Settings
Switch 1 -- Thermostat Selection -- 

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

 
(Seconds) Switch 3 Switch 4

60

120
180

Table 5. 

Indoor Blower Operation DIP Switch Settings
Switches 5 and 6 -- Cooling Mode Blower Speed -- 

Speed Switch 5 Switch 6

Table 6. Cooling Mode Blower Speeds

Switches 7 and 8 -- Cooling Blower Speed Adjustment 
--

Adjustment Switch 7 Switch 8

Table 7. Cooling Blower Speed Adjustment

Switches 9 and 10 -- Cooling Mode Blower Speed 
Ramping --

NOTE: 

Ramping Option Switch 9 Switch 10

B

Table 8. Cooling Mode Blower Speed Ramping

Ramping Option A (Factory Selection)
• 
• 

• 

• 
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OFFOFF
1/2 MIN
50% CFM

COMPRESSOR DEMAND

7 1/2 MIN
82% CFM

100% 
CFM

1/2 MIN
50% CFM

Ramping Option B
• 

• 

OFFOFF 82%CFM
100% CFM

COMPRESSOR DEMAND

7 1/2 MIN

Ramping Option C
• 
• 

OFFOFF
100% CFM 100% CFM

45 SEC.
COMPRESSOR

DEMAND

Ramping Option D
• 
• 

OFFOFF
100% CFM

COMPRESSOR
 DEMAND

Switches 11, 12 and 13 -- Heating Mode Blower Speed 
--

Heat Speed Switch 11 Switch 12 Switch 13

Table 9. Heating Mode Blower Speeds

Switches 14 and 15 -- Continuous Blower Speed -- 

Continuous Blower Speed Switch 14 Switch 15

 

Table 10. Continuous Blower Speed

On-Board Links

 WARNING

On-Board Link W914 Dehum (R to DS)

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

On-Board Link W915 2 Stage Compr (Y1 to Y2)
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Operating Sequence System Demand System Response

System Condition Step
Thermostat Demand Relative Humidity

Compressor
Blower 

CFM 
(COOL)

Comments
Y1 O G W1 Status D

NO CALL FOR DEHUMIDIFICATION

1 100%

BASIC MODE (only active on a Y1 thermostat demand)

1 100%

2

PRECISION MODE (operates independent of a Y1 thermostat demand)

1 100%

2

1

Table 11. Operating Sequence 
24V Thermostat with Humidity Control Feature and Single-Speed Outdoor Unit
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Operating Sequence System Demand System Response

System 
Condition Step

Thermostat Demand Relative Humidity
Compressor

Blower 
CFM 

(COOL)
Comments

Y1 Y2 O G W1 W2 Status D

NO CALL FOR DEHUMIDIFICATION

1

2 100%

ROOM THERMOSTAT CALLS FOR FIRST STAGE COOLING

BASIC MODE (only active on a Y1 thermostat demand)

1

2

PRECISION MODE (operates independent of a Y1 thermostat demand)

1

2

1

ROOM THERMOSTAT CALLS FOR FIRST  AND SECOND STAGE COOLING

BASIC MODE (only active on a Y1 thermostat demand)

1 100%

2

PRECISION MODE (operates independent of a Y1 thermostat demand)

1

2

1

Table 12. Operating Sequence 
24V Thermostat with Humidity Control Feature and Two-Speed Outdoor Unit
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Indoor Blower Motor

Power Choke
(4 and 5 Ton Only) Blower Motor

(B3)

Figure 6.  

 WARNING

 IMPORTANT

STATOR
(WINDINGS)

BEARING

ROTOR

Figure 7. Blower Motor Components

Internal Operation

Initial Power Up
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Motor Start-Up

 DANGER

Power Choke (L13)

Remove Blower from Unit
1. 

2. 

Troubleshooting Motor Operation

3. 
4. 

5. 
6. 

7. 

NOTE: 

8. 
9. 
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Figure 8. Blower B3 Harness Connectors

MOTOR with INTEGRATED
CONTROLLER

SHAFT

P49 4 Pin

P48 5 Pin

J48 5 Pin Line Voltage Connector

J49 4 Pin Control Connector

J48 5 Pin

J49 4 Pin

MOTOR with INTEGRATED
CONTROLLER

SHAFT
P49 4 Pin

P48 5 Pin

P48 5 Pin

P49 4 Pin

J48 Connector
installed on motor

P49 4 Pin

 120v

0 240v

5
432

1

J48 Connector

24v Transformer J49 Connector

Figure 9. Blower B3 Harness Connectors
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Troubleshooting Motor Windings

NOTE: 

Scale
Measurement Range

in Words in ohms
2 M
200 K

20 K

2 K

200 0 - 200
Table 13. Ohm Meter Range

Figure 10.  

TEST A

Figure 11. Test A

TEST B

1. 

2. 

Figure 12. Test B

Heating Components
Ignitor

NOTE: 

Flame Sensor

Flame Signal in Microamps
Normal Low Drop Out

1.1
Table 14.  
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Gas Valve

Flame Rollout Switch (S47)

Unit Input
040 0.0472
060 0.0595
080 0.0689

Table 15. 

Primary Limit Control (S10)

Gas Valve

Primary Limit

Ignitor

Sensor

Gas Orifice

Air Orifice

Rollout Switch
(location)

Air Gas Plenum

Gaskets

Burner

Heat Exchanger

Burner Box

Figure 13. Heating Components
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Test 1
Check ignitor circuit for correct resistance.

Remove 5-pin plug from control.
Check ohms reading across terminals 1 and 5.
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.

Test 2
Check ignitor for correct resistance.

Seperate 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.

Test 3
Check ignitor for correct voltage

Insert meter probes into terminals 1 and 5 (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)

Meter
(set to ohms)

Meter
(set to AC volts)

Integrated Control Detail

Integrated Control Detail

Integrated Control Detail

Figure 14. Ignitor Check
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Combustion Air Inducer (B6)

Combustion Air Inducer
Prove Switch (S18)

Prove Switch

Combustion Air Inducer

Figure 15. Combustion Air Inducer and Prove Switch

3/16 Terminals

Low Fire Switch

High Fire Switch1/4" Terminals

Tap (negative - ) Tap (positive +)

Figure 16. Combustion Air Pressure Switch

NOTE: 

Unit Set Point Low Heat Set Point High Heat
-040

0.15” 0.50”-060
-080

Table 16. 0 - 4500 ft.
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Placement and Installation

 CAUTION

 IMPORTANT

Canadian Applications Only

NOTE: 

NOTE: Exhaust coupling must be installed with provided 

 

 

PRIMER & SOLVENT CEMENT ASTM 
SPECIFICATION

 

 

CANADA PIPE & FITTING & SOLVENT 
CEMENT MARKING

POLYPROPYLENE VENTING SYSTEM

Table 17. 
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Joint Cementing Procedure

DANGER OF EXPLOSION!
 DANGER

1. 
2. 

NOTE: 

3. 
4. 

5. 

NOTE: 

6. 

7. 

NOTE: 

8. 

9. 

Input Size Vent Pipe Dia.  
(in.)

STANDARD CONCENTRIC

Flush-Mount Kit
Field Fabricated

1-1/2 in. 2 in. 3 in.

51W11 (US) 71M80 (US) 69M29 (US) 60L46 (US)

040
2 3 4 2

3 3 4 2

060
2 3 4 2

3 3 4 2

080
2 3 4

3 3 4

NOTE

1

2

3

4

Table 18. Outdoor Termination Kits
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Venting Practices

* See table 2 for allowable pipe.

NOTE - Isolate piping at the point where it exits the outside wall or
roof in order to prevent transmission of vibration to the structure.

SCHEDULE 40
PVC - 5'

all other pipe*  - 3'

Wall edistuoedisni

24” maximum
3/4” minimum

Wall Thickness Guidelines

NOTE - 
ward unit a minimum of 1/4” (6mm) drop for each 12” (305mm).

Figure 17. Piping Suspension Guidelines

• 

• 

Removal of the Furnace from Common Vent

CARBON MONOXIDE POISONING HAZARD
 WARNING

CHIMNEY
OR GAS

VENT
(Check sizing

for water
heater only)

FURNACE
WATER
HEATER

OPENINGS
(To Adjacent

Room)

If the A97US2VX furnace replaces a furnace that was
commonly vented with another gas appliance, the size of
the existing vent pipe for that gas appliance must be

checked. Without the heat of the original furnace flue prod-
ucts, the existing vent pipe is probably oversized for the
single water heater or other appliance. The vent should be
checked for proper draw with the remaining appliance.

REPLACING FURNACE THAT
WAS PART OF A COMMON

VENT SYSTEM

Figure 18. 

1. 

2. 

3. 

4. 

5. 
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6. 

7. 

Exhaust Piping

 CAUTION

 CAUTION

1. 
2. 

3. 

4. 

5. 

Furnace

Top Band
(torque to 40in−lbs)

PVC
Exhaust Pipe

Top Panel

Bottom Band
(torque to 40in−lbs)

Vent
Adaptor

Furnace
Exhaust Coupling

Figure 19. Vent Adaptor to Exhaust Coupling

* When transitioning up in pipe size, use the shortest length of 2” PVC pipe possible.

TRANSITION

2” 2”

2”

3”

2”
2”

or

DO NOT transition
from smaller to larger
pipe in horizontal runs

of exhaust pipe.

EXHAUST

*2”

INTAKE
TRANSITION

3”*2”

EXHAUST INTAKE

2”

Appliance
Adaptor

Appliance
Adaptor

Figure 20. 
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* When transitioning up in pipe size, use the shortest length of 2” PVC pipe possible.

SIDE VIEW

2”
2”

2”
2”or

2”

45°
MAX

45°
MAX

DO NOT transition
from smaller to larger
pipe in horizontal runs

of exhaust pipe.

EXHAUST

12” max.

INTAKE

3”

*2”
*2”

2”

2” 2”

2”

Appliance
Adaptor

Appliance
Adaptor

EXHAUST

INTAKE

Figure 23. Typical Exhaust and Intake Pipe Connections in Horizontal Direct Vent Applications 
(Right Hand Discharge Shown)

Vent Piping Guidelines

NOTE: ® 

®

or InnoFlue®

requirements stated in the unit installation instruction 
– minimum & maximum vent lengths, termination 

The NF97XV is installed as a Direct Vent gas central 
furnace only.

NOTE: 

Intake and exhaust pipe sizing --

NOTE: The exhaust collar on all models is sized to 
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NOTE - Exhaust pipe MUST be glued to furnace exhaust fittings.

NOTE -
ward unit. A minimum of 1/4” (6mm) drop for each 12” (305mm)
of horizontal run is mandatory for drainage.

NOTE - Exhaust piping should be checked carefully to make
sure there are no sags or low spots.

Exhaust Pipe

Horizontal
Gas Furnace

12” Min.12” Max.

Figure 21. 

 IMPORTANT

Model Min. Vent Length*
 

 

Table 19. Minimum Vent Pipe Lengths

040, 060, 
080 btuh

Standard or 
Concentric?
See Table 19

Intake or 
Exhaust?

2” or 3”

Furnace capacity?1

Which termination?2

Which needs most 
elbows?3

How many?4

Desired pipe size?5

What is the altitude?6

Use Table 21A through 
Table 22B to find max pipe 
length or exhaust pipe 
length. Includes all vent 
pipe and elbows inside 
and outside the house.

7

Figure 22. 
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Maximum Allowable Intake or Exhaust Vent Length in Feet

Standard Termination at Elevation 0 - 4500 ft

Number of 90° 
Elbows Used

2" Pipe 3" Pipe

Model Model

040 060 080 040 060 080

1 81 66 44 138 137 118

2 76 61 39 133 132 113

3 71 56 34 128 127 108

4 66 51 29 123 122 103

5 61 46 24 118 117 98

6 56 41 19 113 112 93

7 51 36 14 108 107 88

8 46 31 103 102 83

9 41 26 98 97 78

10 36 21 93 92 73

Standard Termination at Elevation 4501 - 6000 ft

Number of 90° 
Elbows Used

2" Pipe 3" Pipe

Model Model

040 060 080 040 060 080

1 81 41 34 138 105 100

2 76 36 29 133 100 95

3 71 31 24 128 95 90

4 66 26 19 123 90 85

5 61 21 14 118 85 80

6 56 16 9 113 80 75

7 51 11 108 75 70

8 46 103 70 65

9 41 98 65 60

10 36 93 60 55

NOTE

NOTE

Table 20A. 
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Maximum Allowable Intake or Exhaust Vent Length in Feet

Standard Termination at Elevation 6001 - 7500 ft

Number of 90° 
Elbows Used

2" Pipe 3" Pipe

Model Model

040 060 080 040 060 080

1 81 29 24 138 105 100

2 76 24 19 133 100 95

3 71 19 14 128 95 90

4 66 14 9 123 90 85

5 61 9 118 85 80

6 56 113 80 75

7 51 108 75 70

8 46 103 70 65

9 41 98 65 60

10 36 93 60 55

NOTE

NOTE

Table 20B. 
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Maximum Allowable Intake or Exhaust Vent Length in Feet

Concentric Termination at Elevation 0 - 4500 ft

Number of 90° 
Elbows Used

2" Pipe 3" Pipe

Model Model

040 060 080 040 060 080

1 73 58 42 121 121 114

2 68 53 37 116 116 109

3 63 48 32 111 111 104

4 58 43 27 106 106 99

5 53 38 22 101 101 94

6 48 33 17 96 96 89

7 43 28 12 91 91 84

8 38 23 86 86 79

9 33 18 81 81 74

10 28 13 76 76 69

Concentric Termination at Elevation 4501 - 6000 ft

Number of 90° 
Elbows Used

2" Pipe 3" Pipe

Model Model

040 060 080 040 060 080

1 73 33 32 121 89 89

2 68 28 27 116 84 84

3 63 23 22 111 79 79

4 58 18 17 106 74 74

5 53 13 12 101 69 69

6 48 96 64 64

7 43 91 59 59

8 38 86 54 54

9 33 81 49 49

10 28 76 44 44

NOTE

NOTE

Table 20C. 
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Maximum Allowable Intake or Exhaust Vent Length in Feet

Concentric Termination at Elevation 6001 - 7500 ft

Number of 90° 
Elbows Used

2" Pipe 3" Pipe

Model Model

040 060 080 040 060 080

1 73 27 22 121 89 89

2 68 22 17 116 84 84

3 63 17 12 111 79 79

4 58 12 7 106 74 74

5 53 7 101 69 69

6 48 96 64 64

7 43 91 59 59

8 38 86 54 54

9 33 81 49 49

10 28 76 44 44

NOTE

NOTE

Table 20D. 
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Maximum Allowable Exhaust Vent Lengths With Furnace Installed in a Closet or Basement Using Ventilated Attic or Crawl 
Space For Intake Air in Feet

Standard Termination at Elevation 0 - 4500 ft

Number of 90° 
Elbows Used

2" Pipe 3" Pipe

Model Model

040 060 080 040 060 080

1 71 56 34 118 117 98

2 66 51 29 113 112 93

3 61 46 24 108 107 88

4 56 41 19 103 102 83

5 51 36 14 98 97 78

6 46 31 9 93 92 73

7 41 26 4 88 87 68

8 36 21 83 82 63

9 31 16 78 77 58

10 26 11 73 72 53

Standard Termination at Elevation 4501 - 6000 ft

Number of 90° 
Elbows Used

2" Pipe 3" Pipe

Model Model

040 060 080 040 060 080

1 71 31 24 118 85 80

2 66 26 19 113 80 75

3 61 21 14 108 75 70

4 56 16 9 103 70 65

5 51 11 98 65 60

6 46 93 60 55

7 41 88 55 50

8 36 83 50 45

9 31 78 45 40

10 26 73 40 35

NOTE

NOTE

Table 21A. 
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Maximum Allowable Exhaust Vent Lengths With Furnace Installed in a Closet or Basement Using Ventilated Attic or Crawl 
Space For Intake Air in Feet

Standard Termination at Elevation 6001 - 7500 ft

Number of 90° 
Elbows Used

2" Pipe 3" Pipe

Model Model

040 060 080 040 060 080

1 71 19 14 118 85 80

2 66 14 9 113 80 75

3 61 9 108 75 70

4 56 103 70 65

5 51 98 65 60

6 46 93 60 55

7 41 88 55 50

8 36 83 50 45

9 31 78 45 40

10 26 73 40 35

NOTE

NOTE

Table 21B. 
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Intake Piping

Direct 
Vent

The 
provided air intake screen must not be used in direct 
vent applications (outdoors).

1. 

2. 

3. 

General Guidelines for Vent Terminations

NOTE: 

length without insulation in unconditioned space during 

enclosed areas that are not exposed to the outdoor 

 IMPORTANT

 IMPORTANT
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Table 22. 

Maximum Allowable Exhaust Vent Pipe Length (in ft.) without Insulation in Unconditioned Space for Winter Design 
Temperatures

Winter Design Temperatures1 
ºF (ºC) Vent Pipe 

Diameter

Unit Input Size

040 060 080

 
PVC 2PP PVC 2PP PVC 2PP
21 18 33 30 46 42
12 12 21 21 30 30

 11 9 19 17 28 25
9 9 16 16

 6 4 12 10 19 16
8 8

1

2 

NOTE
NOTE

NOTE

Conditioned
Space Unconditioned

Space

Exhaust
Pipe

Intake
Pipe

Conditioned
Space

Pipe Insulation

Figure 24. Insulating Exhaust Pipe in an Unconditioned Space
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VENT TERMINATION CLEARANCES
FOR DIRECT VENT INSTALLATIONS IN THE USA AND CANADA

K

D
E

L

B

C

F

G

A

B
JA

M

I

H

INSIDE CORNER
DETAIL

VENT TERMINAL AIR SUPPLY INLET AREA WHERE TERMINAL
IS NOT PERMITTED

Fixed
ClosedOperable

B

Fixed
Closed

Operable

B

B

A =

B =

C =

D =

E =
F =
G =
H =

I =

J =

K =

L =

M =

US Installations1 Canadian Installations2

12 inches (305mm) or 12 inches (305mm)
above average snow accumulation.

12 inches (305mm) or 12 inches (305mm)
above average snow accumulation.

Clearance above grade, veranda,
porch, deck or balcony

Clearance to window or
door that may be opened

6 inches (152mm) for appliances <10,000

pliances > 10,000 Btuh (3kw) and <50,000

pliances > 50,000 Btuh (15kw)

6 inches (152mm) for appliances <10,000
Btuh (3kw), 12 inches (305mm) for 
appliances > 10,000 Btuh (3kw) and

<100,000 Btuh (30kw), 36 inches (.9m)
for appliances > 100,000 Btuh (30kw)

Clearance to permanently
closed window

Vertical clearance to ventilated soffit 
located above the terminal within a

horizontal distance of 2 feet (610mm)
from the center line of the terminal

Clearance to unventilated soffit
Clearance to outside corner
Clearance to inside corner

tended above meter / regulator assembly
Clearance to service regulator

vent outlet
Clearance to non-mechanical air

pliance

ply inlet
Clearance above paved sidewalk or

paved driveway located on public property
Clearance under veranda, porch, deck or balcony

* 12”

*

*

* 7 feet (2.1m)

3 feet (.9m) within a height 15 feet (4.5m)
above the meter / regulator assembly

3 feet (.9m)

6 inches (152mm) for appliances <10,000

pliances > 10,000 Btuh (3kw) and <50,000

pliances > 50,000 Btuh (15kw)

6 inches (152mm) for appliances <10,000
Btuh (3kw), 12 inches (305mm) for 
appliances > 10,000 Btuh (3kw) and

<100,000 Btuh (30kw), 36 inches (.9m)
for appliances > 100,000 Btuh (30kw)

3 feet (.9m) above if within 10 feet
(3m) horizontally

6 feet (1.8m)

7 feet (2.1m)†

12 inches (305mm)‡

* 12”

* Equal to or greater than soffit depth * Equal to or greater than soffit depth

* Equal to or greater than soffit depth * Equal to or greater than soffit depth
* No minimum to outside corner * No minimum to outside corner

3 feet (.9m) within a height 15 feet (4.5m)
above the meter / regulator assembly

3 feet (.9m)

*

*12 inches (305mm)‡

Btuh (3kw), 9 inches (228mm) for ap-

Btuh (15kw), 12 inches (305mm) for ap-

Clearance to each side of center line ex-

Btuh (3kw), 9 inches (228mm) for ap-

Btuh (15kw), 12 inches (305mm) for ap-

supply inlet to building or the com-
bustion air inlet to any other ap-

Clearance to mechanical air sup-

1

2

†

‡ Permitted only if veranda, porch, deck or balcony is fully open on a minimum of 
two sides beneath the floor. Avoiding this location is recommended if possible.

*For clearances not specified in ANSI Z223.1/NFPA 54 or CSA
B149.1, clearance will be  in accordance with local installation
codes and the requirements of the gas supplier and these
installation instructions.”

NOTE - This figure is intended to illustrate clearance 
requirements and does not serve as a substitute for locally 
adopted installation codes.

A vent shall not terminate directly above a sidewalk or paved driveway that is 
located between two single family dwellings and serves both dwellings.

In accordance with the current CSA B149.1, Natural Gas and Propane Installation 
Code

In accordance with the current ANSI Z223.1/NFPA 54 Natural Fuel Gas Code

Figure 25. Vent Termination Clearances 
Direct Vent Installations



Issue 2414
31-5000725   Rev. 1

Details of Intake and Exhaust Piping 
Terminations for Direct Vent Installations
NOTE: 

NOTE: Flue gas may be slightly acidic and may adversely 

The shield should be constructed using wood, plastic, 

1. 

Exhaust
Pipe Furnace

Inlet Air
Minimum 12 in.
(305MM) above
grade or snow
accumulation

Figure 26. Exiting Exhaust and Intake Vent
(no common pressure zone)

Roof Terminated
Exhaust Pipe

Furnace
Inlet Air

Minimum 12 in.
(305MM) above
grade or snow
accumulation

Figure 27. Exiting Exhaust and Intake Vent
(no common pressure zone)

2. 

NOTE: 

3. 

UNCONDITIONED
ATTIC SPACE

SIZE PER EXHAUST PIPE
TERMINATION SIZE
REDUCTION TABLE

3” (76MM) MIN.

12” (305MM) ABOVE
AVERAGE SNOW
ACCUMULATION

3” (76MM) OR
2” (51MM) PVC

PROVIDE SUPPORT
FOR INTAKE AND
EXHAUST LINES

8” (203MM) MIN

Inches (MM)

1/2” (13MM) FOAM
INSULATION IN

UNCONDITIONED
SPACE

Figure 28. Direct Vent Roof Termination Kit

4. 

Model Termination Pipe Size

080

Table 23. Exhaust Pipe Termination Size Reduction

5. 

6. 
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7. 

8. 

EXHAUST
VENT

INTAKE
AIR

5-1/2”
(140mm)

Front View

12”
(305mm)

5”
(127mm)

18” MAX.
(457mm)

EXHAUST VENT

INTAKE
AIR

Inches (mm)

Side View

12” (305mm) Min.
above grade or

cumulation.

optional intake elbow

Figure 29. Optional Vent Termination for Multiple Unit 
Installation of Direct Vent Wall Termination

Minimum
Above Average

Snow
Accumulation

SHEET METAL STRAP
(Clamp and sheet metal strap

must be field installed to support
the weight of the termination kit.)

FLASHING
(Not Furnished)

CLAMP
FIELD-PROVIDED

REDUCER MAY BE REQUIRED
TO ADAPT LARGER VENT

PIPE SIZE TO TERMINATION

12” (305mm) INTAKE
AIR

EXHAUST
VENT

Figure 30. Direct Vent Concentric Rooftop 
Termination

71M80, 69M29 or 60L46 (US)

Figure 31. Direct Vent Application Using Existing 
Chimney

STRAIGHT-CUT OR
ANGLE-CUT IN DIRECTION

OF ROOF SLOPE *

EXHAUST VENT
1/2” (13mm) 

WEATHERPROOF
INSULATION

SHOULDER OF FITTINGS
PROVIDE SUPPORT

OF PIPE ON TOP PLATE

ALTERNATE
INTAKE PIPE

INTAKE PIPE
INSULATION (optional)

EXTERIOR
PORTION OF

CHIMNEY

INSULATE
TO FORM

SEAL

SHEET
METAL TOP

PLATE

8” - 12”
(203mm - 305mm)

* SIZE TERMINATION 
PIPE PER EXHAUST 
PIPE TERMINATION 
SIZE REDUCTION 
TABLE

3” - 8”
(76mm -
203mm)

3” - 8”
(76mm -
203mm)

Minimum 12” (305mm) 
above chimney top 

plate or average snow 
accumulation

NOTE: Do not discharge exhaust gases directly into any chimney 

12” (305mm) Min.
above grade or
average snow
accumulation.

INTAKE
AIR

INTAKE
AIRINTAKE

AIR

OUTSIDE
WALL

GRADE

CLAMP
(Not Furnished)

FIELD-PROVIDED
REDUCER MAY BE REQUIRED

TO ADAPT LARGER VENT
PIPE SIZE TO TERMINATION

EXHAUST
VENT

EXHAUST
VENT

Figure 32. Direct Vent Concentric Wall Termination
71M80, 69M29 or 60L46 (US)

2” EXTENSION FOR 2”  PVC PIPE
1” EXTENSION FOR 3” PVC PIPE

1-1/2” ACCELERATOR

FURNACE
EXHAUST

PIPE
FURNACE

INTAKE
PIPE

4''

GLUE EXHAUST
END FLUSH INTO

TERMINATION

FLAT
SIDE

Figure 33. Flush-Mount Side Wall Termination 51W11
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Figure 34. 

* Use wall support every 24” (610 mm). Use two 
wall supports if extension is greater than 
24” (610 mm) but less than 48” (1219 mm).
NOTE − One wall support must be within 6” (152 mm)
from top of each pipe (intake and exhaust) to prevent
movement in any direction.

NOTE − FIELD−PROVIDED
REDUCER MAY BE

REQUIRED TO ADAPT
LARGER VENT PIPE SIZE

TO TERMINATION

STRAIGHT
APPPLICATION

EXTENDED
APPLICATION

D

B

D

B

A

2” (51mm)
Vent Pipe

3” (76mm)
Vent Pipe

A− Minimum clearance
above grade or average

snow accumulation

B− Maximum horizontal
    separation between
    intake and exhaust

D− Maximum exhaust
pipe length

E− Maximum wall support
distance from top of each

pipe (intake/exhaust)

12” (305 mm)

12” (305 mm)

12” (305 mm)

6” (152 mm)6” (152 mm)

6” (152 mm)6” (152 mm)

8” (203 mm)8” (203 mm)

20” (508 mm)

6” (152 mm)6” (152 mm)

A

Intake
Elbow

* WALL
SUPPORT

B

A

D
E

B

D
E

A

ALTERNATE TERMINATIONS (TEE & FORTY−FIVE DEGREE ELBOWS ONLY)

C2 -Minimum from end of
exhaust to inlet of intake

C1 -Minimum from end of
exhaust to inlet of intake

FIELD FABRICATED WALL TERMINATION

C1 C2

C1
C2

Front View of
Intake and Exhaust

Intake Exhaust

C

B

1

2

D

A

C 3
Intake
Elbow

Exhaust
B

A

D

2” (51MM)
Vent Pipe

3” (76MM)
Vent Pipe

A− Clearance above
grade or average snow

accumulation

B− Horizontal
separation between
intake and exhaust

C− Minimum from
end of exhaust to

inlet of intake

D− Exhaust pipe length

E− Wall support distance
from top of each pipe

(intake/exhaust)

12” (305 mm) Min. 12” (305 mm) Min.

6” (152 mm) Min.
24” (610 mm) Max.

9” (227 mm) Min.

12” (305 mm) Min.
16” (405 mm) Max.

6” (152 mm) Max.

6” (152 mm) Min.
24” (610 mm) Max.

9” (227 mm) Min.

12” (305 mm) Min.
20” (508 mm) Max.

6” (152 mm) Max.
D

C

12”

1

2

E

B

A
1 The exhaust termination tee should be connected to the 2” or 3” PVC flue pipe as shown in the illustration.

Do not use an accelerator in applications that include an exhaust termination tee.
The accelerator is not required.

2 As required. Flue gas may be acidic and may adversely affect some building materials. If a side wall vent
termination is used and flue gases will impinge on the building materials, a corrosion-resistant shield
(24 inches square) should be used to protect the wall surface. If optional tee is used, the protective shield
is recommended. The shield should be constructed using wood, sheet metal or other suitable material.
All seams, joints, cracks, etc. in affected area, should be sealed using an appropriate sealant.

3 Exhaust pipe 45° elbow can be rotated to the side away from the combustion air inlet to direct exhaust 
away from adjacent property. The exhaust must never be directed toward the combustion air inlet.

D

C

12”

1

2

E

B

A
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Condensate Piping

NOTE: 

Trap
(same on
right side)

Plug
(same on left side)

1-1/2 in.

Figure 35. Condensate Trap and Plug Locations

NOTE: 
MUST be installed 

beyond condensate trap or trap must be relocated to avoid 

(Unit shown in upflow position with remote trap)

*5’ max.

To Drain

PVCPipeOnly

FieldProvidedVent
Min.1” AboveCondensate

DrainConnection

1” Min.
2” Max.

Trap can be installed a
maximum 5' from furnace

*Piping from furnace must slope down a minimum of
1/4” per ft. toward trap.

Figure 36. Condensate Trap Locations

1. 

2. 

3. 

4. 

 IMPORTANT

5. 

42.

Horizontal furnace (Figure 39) - 

NOTE: In horizontal applications it is recommended to 
install a secondary drain pan underneath the unit and 

NOTE: 
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Tubing
Hose Clamp

Barbed Fitting

Elbow

Figure 37. Field-Provided Drain Components

 CAUTION

6. 

26K70.

Condensate
DrainConnection

Field Provided Vent
(1” min. 2” max. above
condensate connection)

Evaporator drain
line required

(Trap at coil is optional)

Figure 38. Furnace with Evaporator Coil Using a 
Separate Drain

(Unit shown in horizontal left-hand discharge position)

Piping from furnace and evaporator coil must slope down a minimum 1/4” per ft. toward trap

5’ max.
PVC Pipe Only

Evaporator
Coil

Drain Pan

Condensate
DrainConnection

Field Provided Vent
(4” min. to 5” max. above
condensate drain connection)

(Trap at coil is optional)

4”min
5”max

Figure 39. Furnace with Evaporator Coil Using a Separate Drain
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FurnaceCondensate
DrainConnection

From Evaporator Coil

Optional

Field Provided Vent
1” min. 2” max. above

condensate drain.

Figure 40. 
Switch

(1”min. to 2” Max.above
condensate drain connection)

Condensate
Drain Connection

Evaporator drain
line required

(Trap at coil is optional)

Field-Provided Vent

Figure 41. Furnace with Evaporator Coil Using a 
Common Drain

(Unit shown in horizontal left−hand discharge position)

Condensate Drain
Connection

(4”min. to 5” Max. above
condensate drain connection)

5’ max.
PVC Pipe Only

Evaporator
Coil

Drain Pan

Piping from furnace and evaporator coil must slope down a minimum 1/4” per ft. toward trap

(Trap at coil is optional)

4”min
5”max

Field-Provided Vent

Figure 42. Furnace with Evaporator Coil Using a Common Drain
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Figure 43. Trap / Drain Assembly Using 1/2” PVC or 3/4” PVC

Drain Trap
Assembly

(Furnished)

Vent

Drain Trap
Clean Out

5 Feet
Maximum

Coupling 3/4 inch slip X slip
(Not Furnished)

90° Elbow 3/4 inch PVC
(Not Furnished)

 3/4  inch PVC Pipe
(Not Furnished)

 1/2 inch PVC Pipe
(Not Furnished)

Condensate Drain
Connection In Unit

Drain Assembly for 1/2 inch Drain Pipe

90°  Elbow
 3/4 inch PVC

(Not Furnished)

Coupling 3/4 inch slip X slip
(Not Furnished)

To
Drain

To
Drain

90°  Elbow
 3/4 inch PVC

(Not Furnished)

To

To
Drain

90°  Elbow
 1/2 inch PVC

(Not Furnished)

 1/2 inch PVC Pipe
(Not Furnished)

Drain Assembly for 3/4 inch Drain Pipe

Condensate Drain
Connection In Unit

Condensate Drain
Connection In Unit

Vent

To
Drain

Condensate Drain
Connection In Unit

Optional Condensate Drain Connection

OptionalDrainPipingFromTrap

DrainTrap Assembly
(Furnished)

DrainTrap Assembly with 1/2 inch Piping
DrainTrap Assembly with 3/4 inch Piping

1/2 inch
3/4 inch

1 (25 mm) Min.
2 (50 mm) Max.
Above Top Of
Condensate Drain
Connection In Unit

1 (25 mm) Min. 2 (50 mm) Max. Above Top
Of Condensate Drain Connection In Unit

1 (25 mm) Min. 2 (50 mm) Max. Above Top
Of Condensate Drain Connection In Unit

Trap

Vent

To
Drain

7
(178)

Adapter 3/4 inch slip X
3/4 inch mpt (not furnished)

90° Street Elbow
3/4 inch PVC
(not furnished)

90° Street Elbow
3/4 inch PVC
( furnished)

Adapter 3/4 inch slip X
3/4 inch mpt (not furnished)
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Start-Up

Preliminary and Seasonal Checks
1. 

2. 

3. 

Heating Start-Up
BEFORE LIGHTING

Placing the Furnace into Operation

Priming Condensate Trap

1. 

2. 
3. 
4. 

5. 

6. 

 WARNING

Gas Valve Operation

NEGATIVE AIR
PRESSURE PORT

POSITIVE AIR
PRESSURE PORT

MANIFOLD
PRESSURE TAP

INLET OUTLET

SUPPLY
PRESSURE

TAP
GAS VALVE SHOWN IN THE ON POSITION

Figure 44. Gas Valve

1. STOP

2. 
3. 
4. 

5. 
6. 
7. 

STOP

8. 
9. 
10. 
11. 

NOTE: 

12. 
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1. 
2. 

3. 
4. 
5. 

Failure to Operate

1. 
2. 
3. 
4. 
5. 

6. 
7. 
8. 
9. 

Heating System Service Checks

Gas Piping

 CAUTION

 WARNING

Testing Gas Piping

 IMPORTANT

Isolate Gas Valve

Manual Main Shut-Off Valve Will
Not Hold Normal Test Pressure

1/8” N.P.T. 
Plugged Tap

Cap

Figure 45. 

source of ignition to check for gas leaks.

Testing Gas Supply Pressure
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Check Manifold Pressure

 IMPORTANT

1. 

2. 

3. 

24.
4. 
5. 

6. 

A
lti

tu
de

Unit
Natural LP / Propane

    

040

3.5 1.7060
3.6 1.7

080

040

060 2.3 1.2 2.5 1.2

080 2.4 1.2 2.8 1.3

Table 24. Supply Line and Manifold Pressure 
(inches w.c.)

Proper Gas Flow (Approximate)

NOTE: 

Model

Seconds for One Revolution

Natural LP

1 cu ft 
Dial

2 cu ft 
Dial

1 cu ft 
Dial

2 cu ft 
Dial

-040 90 180 - -

-060 60 120 150 300

-080 45 90 112 224

Table 25. Gas Meter Clocking Chart

 IMPORTANT

Proper Combustion

Model
CO2% for Nat CO2% for LP

Low Fire High Fire Low Fire High Fire

-040 6.3 - 7.8 6.3 - 7.8 - -

-060 6.5 - 8.2 6.5 - 8.2 9.3 - 10.0 9.3 - 10.0

-080 7.2 - 8.4 7.2 - 8.4 9.5 - 10.2 9.5 - 10.2

Table 26. 

High Altitude

Model 0 - 7,500 ft. 
(0 - 2286m)

-040 -
-060 19U44
-080 19U45

Table 27. Propane Conversion Kit
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Proper Ground and Voltage

1. 

2. 

Furnace Status
Measurement VAC

Expected Mximum
0.3 2

0.75 5
10

Table 28.  

CHECK VOLTAGE BETWEEN LINE NEUTRAL
AND LOW VOLTAGE “C” TERMINAL

CHECK VOLTAGE BETWEEN LINE HOT
AND LINE NEUTRAL

W1 W2 G Y2 Y1 C C R DH L O DSW1 W2 G Y2 Y1 C C R DH L O DS

Figure 46.  
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Typical Operating Characteristics

Blower Operation and Adjustment
1. 

2. 

3. 

Temperature Rise

Supply Duct Temperature
Return Duct Temperature _
Temperature Rise  =

SUPPLY
AIR

Temperatures

RETURN AIR 

Figure 47. Temperature Rise

External Static Pressure
1. 
2. 

3. 

4. 

Supply Duct Static
Return Duct Static +
Total Duct Static  = 
(dry coil)

Duct Static

 

or

Supply Air

Return Air

High “+”

Low “-”

+ −

Figure 48. External Static Pressure
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Maintenance

ELECTRICAL SHOCK, FIRE, OR EXPLOSION 
HAZARD.

 WARNING

Blower

 WARNING

Filters

 IMPORTANT

Furnace Cabinet 
Width

Filter Size
Side Return Bottom Return

21”
Table 29.  

Exhaust and Air Intake Pipes

NOTE: 

the vent system and remove any snow or ice that may be 

Electrical
1. 
2. 

3. 

Winterizing and Condensate Trap Care
1. 
2. 
3. 

Cleaning the Heat Exchanger and Burner

1. 

2. 

3. 

4. 

5. 

6. 

7. 
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8. 

9. 

10. 

11. 
12. 
13. 

14. 

15. 
16. 

Gas Valve

Primary Limit

Ignitor

Sensor

Gas Orifice

Air Orifice

Rollout Switch
(location)

Air Gas Plenum

Gaskets

Burner

Heat Exchanger

Burner Box

Figure 49. Heating Components

17. 
18. 

 CAUTION

19. 

20. 
21. 
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Wiring Diagrams - 103131-XX Control

FLAME SENSE

DIP SWITCHES

OUTDOOR AIR
SENSOR

TERMINALS

DISCHARGE AIR
SENSOR

TERMINALS

INDOOR
BLOWER

CONNECTOR

NEUTRAL

DIAGNOSTIC
PUSH BUTTON

TB83
NOT USED

TB84
NOT USED

W915 Y1 TO Y2
2 STAGE COMPR

W951 R TO O
HEAT PUMP

W914 R TO DS
DEHUM

W1 W2 G Y2 Y1 C C R DH L O DSR I + I - C R I + I - C

7 SEGMENT LED

ACC

LINE 1

HUM

12 PIN LOW
VOLTAGE

CONNECTOR

NON-COMMUNICATINGNG
24V TERMINALS

HS/ CAI

RS-BUS LINK (TB82, future use)
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION

RS-BUS OUTDOOR (TB83, not used)

R = 24VAC
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION
C = 24VAC COMMON

RS-BUS INDOOR (TB84, not used)

R = 24VAC
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION
C = 24VAC COMMON

1/4” QUICK CONNECT TERMINALS

HUM = UNPOWERED NORMALLY OPEN (DRY) CONTACTS
XMFR = 120VAC OUTPUT TO TRANSFORMER
LI = 120VAC INPUT TO CONTROL
ACC = 120VAC OUTPUT TO OPTIONAL ACCESSORY
NEUTRALS = 120VAC NEUTRAL

THERMOSTAT CONNECTIONS (TB1)

DS = DEHUMIDIFICATION SIGNAL
W2 = HEAT DEMAND FROM 2ND STAGE TSTAT
W1 = HEAT DEMAND FROM 1ST STAGE TSTAT
R = CLASS 2 VOLTAGE TO TSTAT
G = MANUAL FAN FROM TSTAT
C = TSTAT SIGNAL GROUND CONNECTED TO 
TRANSFORMER GRD (TR) & CHASSIS GROUND (GRD)
Y1 = TSTAT 1ST STAGE COOL SIGNAL
Y2 = TSTAT 2ND STAGE COOL SIGNAL
O = TSTAT SIGNAL TO HEAT PUMP
REVERSING VALVE
L = NOT USED
DH = NOT USED

Figure 50. Integrated Control (103131-XX)
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Figure 51. Integrated Control (103131-XX)

Thermostat
DIP Switch Settings and On-Board Links

Wiring Connections
DIP Switch 1 On Board Links Must Be Cut To Select System Options

1 Heat / 1 Cool
NOTE: 

 
 

DO NOT CUT ANY
ON-BOARD LINKS

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

*

*Not required on all units

1 Heat / 2 Cool
NOTE: 

 
 

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

*

*Not required on all units

1 Heat / 2 Cool 
with t’stat with 

mode
NOTE: 

 
 

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

CUT ON-BOARD LINK
W914

DEHUM

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

o

*

*Not required on all units

2 Heat / 2 Cool CUT ON-BOARD LINK
W915

2 STAGE
COMPR

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

*

*Not required on all units

Table 30. Field Wiring for 24V Thermostat Applications
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Thermostat
DIP Switch Settings and On-Board Links

Wiring Connections
DIP Switch 1 On Board Links Must Be Cut To Select System Options

2 Heat / 2 Cool 
with t’stat with 

mode

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

CUT ON-BOARD LINK
W914

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

o

*

*Not required on all units

2 Heat / 1 Cool 
with t’stat with 

mode

CUT ON-BOARD LINK
W914

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

o

*

* Not required on all units

2 Heat / 1 Cool

DO NOT CUT ANY
ON-BOARD LINKS

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

*

*Not required on all units

Dual Fuel Single-
Stage Heat Pump
Thermostat w/dual 
fuel capabilities
Capable of 2-stage 
gas heat control

CUT ON-BOARD LINK
W951
HEAT
PUMP

T'STAT
FURNACE

TERM. STRIP
HEAT PUMP

Y

H

L

Y2

D

B

L

Y2

T

T
outdoor
sensor

Table 30. Field Wiring for 24V Thermostat Applications
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Thermostat
DIP Switch Settings and On-Board Links

Wiring Connections
DIP Switch 1 On Board Links Must Be Cut To Select System Options

Dual Fuel Two-
Stage Heat Pump
Thermostat w/dual 
fuel capabilities
Capable of 2-stage 
gas heat control

CUT ON-BOARD LINK
W951
HEAT
PUMP

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

FURNACE
TERM. STRIP HEAT PUMP

out blue

H

L

Y2

D

B

L

Y2

T

T
outdoor
sensor

T'STAT

Y2

Dual Fuel Single-
Stage Heat Pump
Thermostat w/dual 
fuel capabilities
Capable of 
2-stage gas heat 
control with 

mode

CUT ON-BOARD LINK
W951
HEAT
PUMP

CUT ON-BOARD LINK
W914

DEHUM

T'STAT
FURNACE

TERM. STRIP
HEAT PUMP

Y

H

L

Y2

D

B

L

Y2

T

T
outdoor
sensor

Dual Fuel Two-
Stage Heat Pump
Thermostat w/dual 
fuel capabilities
Capable of 
2-stage gas heat 
control with 

mode

CUT ON-BOARD LINK
W914

DEHUM

CUT ON-BOARD LINK
W951
HEAT
PUMP

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

T'STAT
FURNACE

TERM. STRIP
HEAT PUMP

H

L

Y2

D

B

L

Y2

T

T
outdoor
sensor

Y2

out blue
Y2

Table 30. Field Wiring for 24V Thermostat Applications
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040*3B
040*3B

TH
ER

M
O

STAT C
O

N
N

EC
TIO

N
S AR

E 
FO

R
 24V TH

ER
M

O
STATS O

N
LY

D
ISC

H
AR

G
E AN

D
 O

U
TD

O
O

R
 AIR

TER
M

IN
ALS AR

E N
O

T U
SED

D
H

 TER
M

IN
AL N

O
T U

SED

Figure 52. Wiring Diagram (040 models) (Control 103131-XX)
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Wiring Diagrams - 107046-XX Control

RS-BUS TERMINAL BLOCK
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION

RS-BUS TERMINAL BLOCK
R = 24VAC
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION
C = 24VAC COMMON

RS-BUS INDOOR (TB84)
R = 24VAC
I+ = DATA HIGH CONNECTION
I- = DATA LOW CONNECTION
C = 24VAC COMMON
A2L = A2L REFRIGERANTS

1/4” QUICK CONNECT TERMINALS
HUM = UNPOWERED NORMALLY OPEN (DRY) CONTACTS
XMFR = 120VAC OUTPUT TO TRANSFORMER
LI = 120VAC INPUT TO CONTROL
ACC = 120VAC OUTPUT TO OPTIONAL ACCESSORY
NEUTRALS = 120VAC NEUTRAL

THERMOSTAT CONNECTIONS (TB1)
DS = DEHUMIDIFICATION SIGNAL
W2 = HEAT DEMAND FROM 2ND STAGE TSTAT
W1 = HEAT DEMAND FROM 1ST STAGE TSTAT
R = CLASS 2 VOLTAGE TO TSTAT
G = MANUAL FAN FROM TSTAT
C = TSTAT SIGNAL GROUND CONNECTED TO 
TRANSFORMER GRD (TR) & CHASSIS GROUND (GRD)
Y1 = TSTAT 1ST STAGE COOL SIGNAL
Y2 = TSTAT 2ND STAGE COOL SIGNAL
O = TSTAT SIGNAL TO HEAT PUMP
REVERSING VALVE
L = NOT USED
H = LOW VOLTAGE (24VAC) HUMIDIFICATION

Figure 53. Integrated Control (107046-XX)
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Thermostat
DIP Switch Settings and On-Board Links

Wiring Connections
DIP Switch 1 On Board Links Must Be Cut To Select System Options

1 Heat / 1 Cool
NOTE: 

 
 

DO NOT CUT ANY
ON-BOARD LINKS

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

*

*Not required on all units

H

1 Heat / 2 Cool
NOTE: 

 
 

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

*

*Not required on all units

H

1 Heat / 2 Cool 
with t’stat with 

mode
NOTE: 

 
 

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

CUT ON-BOARD LINK
W914

DEHUM

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

o

*

*Not required on all units

H

2 Heat / 2 Cool CUT ON-BOARD LINK
W915

2 STAGE
COMPR

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

*

*Not required on all units

H

Table 31. Field Wiring for 24V Thermostat Applications
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Thermostat
DIP Switch Settings and On-Board Links

Wiring Connections
DIP Switch 1 On Board Links Must Be Cut To Select System Options

2 Heat / 2 Cool 
with t’stat with 

mode

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

CUT ON-BOARD LINK
W914

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

o

*

*Not required on all units

H

2 Heat / 1 Cool 
with t’stat with 

mode

CUT ON-BOARD LINK
W914

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

o

*

* Not required on all units

H

2 Heat / 1 Cool

DO NOT CUT ANY
ON-BOARD LINKS

T'STAT
FURNACE

TERM. STRIP
OUTDOOR

UNIT

*

*Not required on all units

H

Dual Fuel Single-
Stage Heat Pump
Thermostat w/dual 
fuel capabilities
Capable of 2-stage 
gas heat control

CUT ON-BOARD LINK
W951
HEAT
PUMP

T'STAT
FURNACE

TERM. STRIP
HEAT PUMP

Y

H

L

Y2

D

B

L

Y2

T

T
outdoor
sensor

H

Table 31. Field Wiring for 24V Thermostat Applications
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Thermostat
DIP Switch Settings and On-Board Links

Wiring Connections
DIP Switch 1 On Board Links Must Be Cut To Select System Options

Dual Fuel Two-
Stage Heat Pump
Thermostat w/dual 
fuel capabilities
Capable of 2-stage 
gas heat control

CUT ON-BOARD LINK
W951
HEAT
PUMP

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

FURNACE
TERM. STRIP HEAT PUMP

out blue

H

L

Y2

D

B

L

Y2

T

T
outdoor
sensor

T'STAT

Y2

H

Dual Fuel Single-
Stage Heat Pump
Thermostat w/dual 
fuel capabilities
Capable of 
2-stage gas heat 
control with 

mode

CUT ON-BOARD LINK
W951
HEAT
PUMP

CUT ON-BOARD LINK
W914

DEHUM

T'STAT
FURNACE

TERM. STRIP
HEAT PUMP

Y

H

L

Y2

D

B

L

Y2

T

T
outdoor
sensor

H

Dual Fuel Two-
Stage Heat Pump
Thermostat w/dual 
fuel capabilities
Capable of 
2-stage gas heat 
control with 

mode

CUT ON-BOARD LINK
W914

DEHUM

CUT ON-BOARD LINK
W951
HEAT
PUMP

CUT ON-BOARD LINK
W915

2 STAGE
COMPR

T'STAT
FURNACE

TERM. STRIP
HEAT PUMP

H

L

Y2

D

B

L

Y2

T

T
outdoor
sensor

Y2

out blue
Y2

H

Table 31. Field Wiring for 24V Thermostat Applications
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Figure 54. Wiring Diagram (060 - 080) (Control 107046-XX)
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Sequence of Operation

 CAUTION

 WARNING

Electric Shock Hazard

 WARNING

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)

1. 

2. 

NOTE: 

3. 

4. 

5. 

NOTE: 

6. 

7. 

8. 

9. 
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Applications Using a Single-Stage Thermostat

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

NOTE: 

1. 

2. 

NOTE: 

3. 

1 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
Low Fire Gas Valve
Indoor Blower Low Heat

39

Trial for
Ignition

Blower
“Off”
Delay

2 Stg Heat Demand
High Speed CAI
High Fire Gas Valve
Indoor Blower High Heat

30 Second Recognition Period

* 30 seconds for conventional thermostat. For Comfort Sync® thermostat, set for 30 seconds, but adjustable 15 to 45 seconds.

Figure 55. Heating Operation with Two Stage Thermostat

Heat Demand

15
ON
OFF

Low Speed CAI

351

Pre-Purge Ignitor Warm-up

30* Second
Blower

“On” Delay
Post

 Purge

5 SEC80

Ignitor
Low Fire Gas Valve
Indoor Blower Low Heat

39

Trial for
Ignition

Blower
“Off”
Delay

High Speed CAI
High Fire Gas Valve
Indoor Blower High Heat

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

* 30 seconds for conventional thermostat. For Comfort Sync® thermostat, set for 30 seconds, but adjustable 15 to 45 seconds.

Figure 56. Heating Operation with Single Stage Thermostat

4. 

5. 

6. 

7. 
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Program Unit Capacity Size Modes

Power-Up - Number displayed represents by integrated control unit size code  (furnace model
and capacity). If  three horizontal bars are displayed followed by continuous E203, furnace
control does not recognize unit size code. Configure per the following:

Furnace control in IDLE mode 
No heating, cooling or indoor fan

operation)

To enter Program Unit
Capacity/Size:  push
and hold button next to
7-segment LED display
until solid “P” symbol
appears. Release
button.

Turn room thermostat to OFF

Solid P starts
blinking on
7-Segment LED

Push and hold button. Integrated control will
display unit size code number for each
furnace model for three seconds.

When the correct unit size code is displayed, release
button. Selected code will flash for 10-second period.
During that period, press and hold push button for 5
seconds. Integrated control will store code in
memory and will automatically exit Program Unit
Capacity/Size Mode and reset. (If second period
expires or push button is held less than five seconds,
control will automatically exit Program
Capacity/Size Mode and go into IDLE mode without
storing unit size code. If this happens, programming
function must be repeated).

Verify that the selected unit size code is correct
and stored in non-volatile memory by cycling
the 24 volt power to the furnace control. (At 24
volt power-up of the furnace control, the
7-segment LED will display a unit size code. If
three horizontal bars display, board does not
recognize unit size code. Programming
function must be repeated)

Yes No

IMPORTANT: Field replacement controls may
need to be manually configured to validate
furnace unit size code.

FURNACE MODEL

NF97X040V3B

NF97X060V3B

NF97X080V4C

NF97X080V5C

UNIT SIZE 
CODE

0

1

3

4

−−−

_

P

−−−

FINISHED

Figure 57. Program Unit Capacity/Size Mode
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Troubleshooting

HIGH
LIMIT SWITCH

CLOSED?

LOW
PRESSURE

SWITCH
OPEN?

INDUCER ON

PRE−PURGE
(15 SECONDS)

1ST STAGE GAS
VALVE ENERGIZED

FLAME
SENSED WITHIN

4 SECONDS?

(LOW HEAT SPEED)

HEAT FAN OFF DELAY
(LOW HEAT SPEED)

AFTER HEAT FAN
OFF DELAY (LOW

HEAT SPEED)

YES

YES

YES

YES
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1

2 HARD LOCKOUT REQUIRES THERMOSTAT RESET OR CYCLING OF POWER TO RESET THE LOCKOUT.

3 IN CASE HIGH SPEED INDUCER IS RUNNING AT THE TIME THE GAS VALVE GETS ENERGIZED,
2ND STAGE GAS VALVE IS ENERGIZED INSTEAD OF 1ST STAGE. 20 SECONDS AFTER FLAME
IS SENSED, INDUCER SWITCHES TO LOW SPEED, AND GAS VALVE SWITCHES TO 1ST STAGE.
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Figure 58. Troubleshooting: Heating Sequence of Operation



Issue 2414
31-5000725   Rev. 1

Figure 59. Troubleshooting: Heating Sequence of Operation

WHEN USED WITH A SINGLE STAGE THERMOSTAT, SET SW1 TO THE ON POSITION IN DIP SWITCH S4.

IF THE HIGH FIRE PRESSURE SWITCH DOES NOT CLOSE WITHIN 5 ATTEMPTS, THE SYSTEM WILL OPERATE AT
LOW FIRE FOR THE REMAINDER OF THE CALL FOR HEAT REQUEST.
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ONLY FOR 1ST
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YES

CALL FOR HEAT SATISFIED
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1
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3

1

2

3

YESYES

CALL FOR SECOND-STAGE HEAT

RECOGNITION DELAY
(30 SECONDS)

EXPIRED?

INDOOR BLOWER ENERGIZED
ON HIGH HEAT SPEED

SYSTEM WILL ALWAYS LIGHT ON LOW FIIRE, EVEN IF 2ND STAGE HEAT IS IN PLACE.
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2ND STAGE HEAT

RUN MODE:
1ST OR 2ND STAGE CALL FOR HEAT.
ALL INPUTS MONITORED (LIMIT, PRESSURE,
CALL FOR HEAT/COOL, FLAME LEVEL)

2ND STAGE
CALL FOR HEAT

SATISFIED?

NO

YES

DE−ENERGIZE 2ND STAGE
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2 3
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GAS VALVE
DE−ENERGIZED

INDUCER OFF AFTER
5 SECOND POST PURGE
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Figure 60. Troubleshooting: Heating Sequence of Operation
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Figure 61. Troubleshooting: Cooling Sequence of Operation

1ST STAGE COOLING
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CONTROL WILL NOT RESPOND TO A 2ND STAGE COOLING REQUEST UNLESS A 1ST STAGE
COOLING REQUEST IS ACTIVE.

AND SPEED RAMPING PROFILES. THE SPECIFIC PROFILE IS SELECTED USING THE
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Figure 62. Troubleshooting: Continuous Fan Sequence of Operation
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