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General Information

The NS22AM
NS22AM

AHRIDirectory.org .

IMPORTANT

WARNING   Electrical Hazard. High Voltage. 
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Important Safety Information

WARNING For your safety; the information in this manual must be followed to minimize the risk of fire, 
electric shock, or personal injury.

•  

 

•  PARTIAL UNITS

CAUTION

•  
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Important Safety Information

IMPORTANT
•  

AHRIDirectory.org.

Professional Maintenance

 

REFRIGERATING SYSTEM is 

REFRIGERATING SYSTEM.
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Important Safety Information

IMPORTANT
•  

FLAMMABLE REFRIGERANTS

REFRIGERATING SYSTEM

FLAMMABLE REFRIGERANTS
REFRIGERANT CHARGE
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NOTE 

TAmin Table
Charge  (lbs) 10.0 15.0 20.0 25.0 30.0

Charge (kg) 6.8 9.1 11.3 13.6

Minimum Conditioned Area (ft²) 299.9

Minimum Conditioned Area (m²) 13.9 20.9 27.9

NOTE –

Altitude Adjustment Factor
Altitude (m) 0 200 600 800 1000 1200 1600
Altitude (ft) 0 660 1310 1970 2620 3280 5250
Adj. Factor 1 1 1 1 1.02 1.05 1.1 1.12
Altitude (m) 1600 1800 2000 2200 2600 2800 3000 3200
Altitude (ft) 5250 5910 6560 7220 7870 8530 9190 10500
Adj. Factor 1.12 1.15 1.18 1.21 1.25 1.28 1.32 1.36

Qmin Table
Refrigerant Charge lb (kg) CFM Required Refrigerant Charge lb (kg) CFM Required

5 (2.3) 135 18 (8.1)
6 (2.7) 162 19 (8.6)
7 (3.2) 189 20 (9.1)
8 (3.6) 216 21 (9.5) 568

22 (10) 595
271 622

11 (5) 298
325 25 (11.3) 676

13 (5.9) 352 26 (11.7)
379 27 (12.2) 731

15 (6.8) 28 (12.7) 758
16 (7.3) 29 (13.2) 785
17 (7.7) 30 (13.6) 812

Installation Instructions
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Model Number Identification

Installation Instructions

MAJOR / MINOR 
REVISION

REFRIGERANT

VOLTAGE

DESIGN VARIANT
M-MODULATING

BRAND
N-GE

PRODUCT
S-SPLIT

SEER2 

APPLICATION
A-AIR CONDITIONER

COOLING CAPACITY
(1000BTU/HR)

N S A – XXXX2222 A 3636 M 5
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Installation Instructions
SPECIFICATIONS
Size 024 036 048 060
Nominal Tonnage 2 3 5
Sound Rating Number 60-68 61-73 63-75

Connections (Sweat) 

Compressor Type
Refrigerant Type
Indoor Unit Expansion Valve (TXV) 26Z70 26Z71 26Z72

Outdoor Coil
- - -

1 2
22

Outdoor Fan

HP
28
2

1630 1952 2216 3017
2900 3556
275 372

672 577 715
22 30 60

55 113
Shipping Data - lbs. 230 283

ELECTRICAL DATA

20 35 50
15 21.5

Compressor 9.9 15.1 19 22.2
Fan Motor 2.6

OPTIONAL CONTROLS - ORDER SEPARATELY

Accessory Part No. 018 024 030 036
88K38

OPTIONAL ACCESSORIES - ORDER SEPARATELY

Accessory Part No. 018 024 030 036
3/8 in.- 93G35

Stand-Off Guard-Edge Raiser Kit
3 in. (76 mm) - 27X34

6 in. (152 mm) - 27X35
NOTE
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Installation Instructions

Unit Dimensions – Inches (mm)

TOP VIEW

4-1/8 (105) Liquid
4-1/2 (114) Suction

LIQUID LINE
CONNECTION

SUCTION
LINE

CONNECTION

39-3/8
(1000)

(unit height)

BOTTOM VIEW BASE SECTION
(With Optional Standoff Kit)

30-1/2
(775)

6-1/8
(156)

4
(102)

29
(737)

26
(660)

4 (102) 4 (102)

4 (102)
6-1/4
(159)

LIQUID LINE
CONNECTION

SUCTION LINE
CONNECTION

DISCHARGE        AIR

INLET

AIR

INLET

AIR

INLET AIR

ELECTRICAL
INLETS

INLET AIR

FRONT VIEWSIDE VIEW

¹ OPTIONAL
STAND-OFF

GUARD-EDGE
RAISER KIT (4)
(Field Installed)

¹ Adds 3 in. (76 mm) or
6 in. (152 mm) to unit height

Adds 1-1/4 in. (32 mm) to unit width and depth

¹ 37 (940)
With Raiser Kit

¹ 40-5/8 (1032)
With Raiser Kit

39-3/4 (1010)
(unit depth)

35-3/4 (908)
(unit width)
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Installation Instructions

Typical Unit Parts Arrangement)
CONTROL PANEL 

NS22A24, NS22A36

CONTROL PANEL 
NS22A48, NS22A60

Inverter 
Reactor

Inverter

Inverter 
Reactor

Inverter

Outdoor Control

Contactor SPST

Ground Lug

Outdoor Control

Contactor SPST

Ground Lug

Figure 1. Control Panel Components
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Installation Instructions

Typical Plumbing Components

Figure 2. Typical Plumbing Layout

ACCUMULATOR

HIGH 
PRESSURE 

SWITCH 

VAPOR 
SERVICE VALVE 

LIQUID PRESSURE
TRANSDUCER

LIQUID 
SERVICE VALVE 

LIQUID 
TEMP SENSOR 

SUCTION 
FILTER 
DRYER

VARIABLE CAPACITY
ROTARY COMPRESSOR

COMPRESSOR
ACCUMULATOR

SUCTION 
TEMP SENSOR SUCTION PRESSURE

TRANSDUCER

DISCHARGE 
CHECK 
VALVE 
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Installation Instructions

Operating Gauge Set and Service 
Valves
TORQUE REQUIREMENTS

Table 1

IMPORTANT

Table 1. Torque Requirements
Parts Recommended Torque

11 NM
2 NM
3 NM

10 NM
11 NM

USING MANIFOLD GAUGE SET

OPERATING SERVICE VALVES

Service Valves - Angle And Ball
Operating Angle Type Service Valve:

Angle-Type Service Valve (Back-Seated Opened)
OPEN

Angle-Type Service Valve (Front-Seated Closed)
CLOSED

Figure 3. Angle and Ball Service Valves

CLOSED
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Installation Instructions

Service Valves - Angle And Ball (cont)
Operating Ball Type Service Valve:

 
OPEN  
CLOSE

To Access Service Port:

 

Reinstall Stem Cap:

NOTE

Unit Placement
Page 9

CAUTION

POSITIONING CONSIDERATIONS

PLACING UNIT ON SLAB

NOTE

Ball (Shown
Closed)

Service Port Core

To Indoor Unit

To Outdoor Unit

To OPEN, rotate stem
counterclockwise 90°.

To CLOSE, rotate stem
clockwise 90°.

Service Port

Service Port Cap

Stem Cap

Valve
Stem

1
2
3

45678
9
10

11 12

1/12 TURN

1
2
3

45678
9
10

11 12

1/6 TURN
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Installation Instructions

Unit Placement (cont)
ELEVATING THE UNIT

Installation Clearances

Figure 4. Installaton Clearances

NOTES -

NOTICE:

STABILIZING UNIT ON UNEVEN SURFACES

IMPORTANT   

ROOF MOUNTING

NOTICE  Roof Damage!

See
NOTES

See NOTES

See NOTES

See
NOTES

Control
Box
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Installation Instructions

DETAIL A
INSTALL UNIT AWAY FROM WINDOWS

Outside Unit Placement

DETAIL B

Slab Mounting at Ground Level

Figure 5. Placement and Slab Mounting

DETAIL C

Underside of Unit Showing 
Optional Corner Post Raisers

DETAIL D

Deck Top Mounting

Stabilizing Unit on Uneven Surfaces
IMPORTANT: 

CONCRETE SLAB

WOOD OR PLASTIC SLAB
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Installation Instructions

REMOVING AND INSTALLING LOUVERED PANELS
WARNING

STEP 1:

STEP 2:

STEP 3:

STEP 1:

STEP 2:

STEP 3:

PANEL REMOVAL

PANEL INSTALLATION

Figure 6. Removing and Installing Panels
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Installation Instructions

NEW OR REPLACEMENT LINE SET
IMPORTANT

GEAppliancesAirandWater.com.

CAUTION  DO NOT

Table 2. 
REFRIGERANT LINE SET – INCHES (MM)

Model Valve Field 
Connections

Recommended Line Set

Liquid 
Line

Vapor 
Line

Liquid Line Vapor Line

-024 3/8 in. 
(10 mm)

3/4 in. 
(19 mm)

3/8 in. (10 mm) 3/4 in. (19 mm)

-036 7/8 in. 
(22 mm)

7/8 in. (22 mm)
-048
-060 1-1/8 in. 

(28 mm)
1-1/8 in. (28 

mm)
NOTE

NOTE

GEAppliancesAirandWater.com

Line Set Joints - Furnace Application

If additional joints are present

Option 1
Option 2

Option 3

Option 4

Multiple Systems Installed in Same Space

Secondary Sensor Installation

Horizontal Applications:

WARNING
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Installation Instructions

WARNING

. 
DO NOT 

COOLING SYSTEM (R454B)

NOTE –

NOTE –

•  Up to 50 Linear Feet
Table 3.

•  Between 51 and 150 Linear Feet:

Table 4 Table 5 

• Over 150 Linear Feet:

SUCTION TRAPS
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Installation Instructions

Table 3. Standard Refrigerant Line Set – Up to 50 Linear Feet in Length
Inches (mm)

Valve Size Connections Recommended Line Sets
EL23XCV* Liquid Line Suction Line L15 Line Set Model Line Set Length Catalog Number

-024 89J60

-036 89J61

-048 L15-65-50 89J62

-060

Table 4. NS22A Line Set Guidelines – 51 to 150 Linear Feet in Length

Model Maximum Total 
Equivalent Length (ft)

Maximum Linear 
(actual) Length (ft)

Maximum Vapor 
Riser (ft)

Maximum Linear 
Liquid Lift (ft)

Preferred Vapor 
Line Sizes for 

Horizontal Runs

Required Vapor 
Riser Size

180 150 60 60

-036 180 150 60 60

180 150 60 60

-060 180 150 60 60

Table 5. Liquid Line Diameter Selection Table

Unit Line Size 
Total Linear Length (feet)

25 50 75 100 125 150
25 50 55 33

M
ax. Elevation (ft)

25 50 60 60 60 60

-036 
25 50 60 56 51

25 50 60 60 60 60

25 50 50 31 22

25 50 60 60 60 60

-060
25 50 36 22 8 NR

25 50 60 60 60 59

NOTE -

NOTE
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Installation Instructions

LINE SET
IMPORTANT

INSTALLATION
Line Set Isolation

REFRIGERANT LINE SET — TRANSITION FROM 
VERTICAL TO HORIZONTAL

REFRIGERANT LINE SET — INSTALLING 
HORIZONTAL RUNS

REFRIGERANT LINE SET — INSTALLING
VERTICAL RUNS (NEW CONSTRUCTION SHOWN)

NOTE 

NOTE

WARNING

Figure 7. Line Set Installation
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Installation Instructions

BRAZING CONNECTIONS

WARNING

CAUTION

IMPORTANT
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Installation Instructions

LINE SET - Brazing Procedures
1.  PIPING PANEL REMOVAL AND LINE SET 

PREPARATION

Cut and Debur

Line set size matches 
service valve connection

Line set size is smaller 
than connection

DO NOT

3.  ATTACH THE MANIFOLD GAUGE SET FOR 
BRAZING LIQUID AND SUCTION LINE SERVICE 
VALVES

A.

B.

C.

2.  CAP AND CORE REMOVAL

Liquid Line Service Valve

Suction Line Service Valve

B

A

C

High

Figure 8. Brazing Procedures 
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Installation Instructions

LINE SET - Brazing Procedures (cont)
4.  WRAP SERVICE VALVES

5.  FLOW NITROGEN

6.  BRAZE LINE SET

Liquid Line Service Valve

IMPORTANT - Allow braze joint to cool. Apply additional 
water-saturated cloths to help cool brazed joint. Do not 
remove water-saturated cloths until piping has cooled. 
Temperatures above 250ºF will damage valve seals.

     

Suction Line Service Valve

7.  PREPARATION FOR NEXT STEP

WARNING

FIRE, PERSONAL INJURY, OR PROPERTY 
DAMAGE 

GEAppliancesAirandWater.com.

Figure 9. Brazing Procedures (cont)
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Installation Instructions

Flushing Line Set and Indoor Coil
1A.  TYPICAL EXISTING FIXED ORIFICE REMOVAL 

PROCEDURE (UNCASED COIL SHOWN)

®

®

®

1B.  TYPICAL EXISTING FIXED ORIFICE REMOVAL 
PROCEDURE (UNCASED COIL SHOWN)

® 

® ® 

Figure 10. Removing Metering Device and Flushing
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Installation Instructions

Flushing Line Set and Indoor Coil - Removing Metering Device and Flushing
2.  CONNECT GAUGES AND EQUIPMENT FOR 

FLUSHING PROCEDURE

1
A

B

C
D

High

Recovery MachineRecovery Cylinder

3.  FLUSHING LINE SET)

*IMPORTANT - Clean refrigerant is any refrigerant 
in a system that has not had compressor burn 
out. If the system has experienced burn out, it is 
recommended that the existing line set and indoor 
coil be replaced.

Figure 10. Remvong Metering Device and Flushing (cont)
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Installation Instructions

Flushing Line Set and Indoor Coil
4.  TYPICAL NEW CHECK EXPANSION VALVE INSTALLATION PROCEDURE

®

®

® 

® 

(Uncased Coil Shown)

1
2
3

4
567

8
9
10

11 12

1/2 Turn

Figure 10. Remvong Metering Device and Flushing (cont)
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Installation Instructions

Flushing Line Set and Indoor Coil
SENSING BULB INSTALLATION

Note - 

12

12

Note -

EQUALIZER LINE INSTALLATION

OR

1
2
3

4
567

8
9
10

11 12

1/8 Turn

IMPORTANT

Figure 10. Remvong Metering Device and Flushing (cont)
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Installation Instructions

LEAK TESTING THE SYSTEM
WARNING

IMPORTANT

LINE SET AND INDOOR COIL
NOTE -

1. CONNECT GAUGE SET

NOTE -

AB

High

2. TEST FOR LEAKS

Figure 11. System Leak Test
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Evacuating Line Set and Indoor Coil
3. CONNECT GAUGE SET
NOTE -

500

HIGHLOW

A

B

C

D

.

Installation Instructions

Figure 12. Evacuating the System
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Installation Instructions

Evacuating Line Set and Indoor Coil (cont)
4. EVACUATE THE SYSTEM

NOTE

NOTE

WARNING Possible equipment damage.

IMPORTANT

1/6 TURN
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Installation Instructions

ELECTRICAL
Circuit Sizing and Wire Routing

24VAC Transformer

Thermostat Control and Low Voltage 
Control Wiring
Conventional 24VAC Non-Communicating 
Thermostat Control
The NS22A

NOTE 

The NS22A

NS22A
NS22A

NS22A

NS22A

NS22A Low Voltage Control Wiring Connections
The NS22A

NS22A

WARNING

•  Electric Shock Hazard.
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Installation Instructions

ELECTRICAL
WARNING

ELECTROSTATIC DISCHARGE (ESD) Precautions and Procedures 

NS22A Thermostat Control Options

Thermostat Type Indoor Unit Type Qty. of Wires 
to NS22A

NS22A Terminal 
Strip Connections Unit Operation Field Wiring 

Diagram

NS22A Figure 15 page 34

3 NS22A Figure 15 page 34

SIZE CIRCUIT AND INSTALL SERVICE DISCONNECT 
SWITCH

NOTE

INSTALL THERMOSTAT

NOTE
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Installation Instructions

ELECTRICAL

ROUTE CONTROL WIRES 

Wire Run Length AWG# Insulation Type
18  
16

ROUTE HIGH VOLTAGE AND GROUND WIRES

NS22A

Figure 13. Typical Control Box
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Installation Instructions

ELECTRICAL

TSTAT INDOOR

NO  COM  NC NO  COM  NC
ZONING ALARM 

W1

G

R

O/B

DS
C

Y2

Y1

W1

G

R

O/B

DS
C

Y2

Y1

SW2

LED

21

RDSC Field Kit – 24 Volt 
Cat # (27A05)

SW1

ON

SENSOR #1 SENSOR #2
W1

C

G

R

Y1
Y2

OPTIONAL 
N.C. CONDENSATE 
FLOAT SWITCH

Thermostat 1 Stage Gas Furnace/AHU

W1

C

G

R

Y1

Y2

DS DS
3 3

4

DS Terminal wiring is op onal for De-Humidi ca on Mode, refer to equipment install Instruc ons  3

Install Jumper between Y1 and Y2 at Rast Connector 4

DSY2W Y1L OCR I+ I-DFTST

Variable Capacity Outdoor Unit 

1

2

Thermostat / Outdoor Unit Terminal Block (BLACK) 

Indoor Unit Terminal Block (BLUE)

SINGLE STAGE

NS22A*5

RDS sensor

TWO STAGE

Figure 15. Conventional 24VAC Cooling Non-Communicating Thermostat Wiring with RDS Controller
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Installation Instructions

OUTDOOR UNITARY CONTROL - JUMPERS AND TERMINALS

 
(CHRG MODE)

Outdoor Control 7 Segment Display and Push Button

Alarms

Charge Mode Jumper
NS22A

NS22A Charge Mode Operation with a Conventional 
24VAC Non-Communicating Thermostat

NS22A

Operation Mode Jumper

• 
• Normal Mode
• Comfort Mode

The factory default position  

Normal Mode

Comfort Mode
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Installation Instructions

UNIT OPERATION
NS22A Unit Operation with a Conventional 24VAC 
Non-Communicating 2-Stage Thermostat

NS22A

The NS22A

NS22A

NS22A

NS22A Unit Operation with a Conventional 24VAC 
Non-Communicating Single-Stage Thermostat

NS22A

NS22A

NS22A

NS22A
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Installation Instructions

Table 6. Outdoor Control Terminal Designations and Input /Outputs

Designator Description Input Output Common

O NS22A

NS22A

LPS NS22A)

LPS NS22A)

HPS

HPS

TP

TP

FPWM

C

W NS22A

L

Y2

Y1

O NS22A

DS

C

I-

R

DF

TST
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Installation Instructions

TABLE 6. Outdoor Control Terminal Designations and Input /Outputs 

WARNING

Designator Description Input Output Common

P6 - Pin 1 Tx

NOTE -

 

P6 - Pin2 Inverter 
Common

 
NOTE –

P6 - Pin 3 Rx  

P6 - Pin 4 Inv 5V

DIS

DIS

AMB

AMB

COIL

COIL

CHRG MODE

Conventional 24VAC thermostat

NS22A

CHRG

Charge Mode 
Disabled

Charge Mode 
Enabled

MODE
CHRG
MODE
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Installation Instructions

TABLE 6. Outdoor Control Terminal Designations and Input /Outputs

Designator Description Input Output Common

SUCT1

SUCT2

LIQ1

LIQ2

Servicing Units Delivered Void of Charge

Page 28.

Page 29.

Unit Start-Up
IMPORTANT
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Installation Instructions

SYSTEM OPERATION AND SERVICE
7-Segment Alert and System Status Codes

NOTE -

Resetting Alert Codes

1 -  Manual Reset 

2 - Automatic Reset

NOTE -

Table 7. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes 
NOTE:

Alert 
Code

Inverter 
Code

Inverter Flash Code 

Priority Alarm Description Possible Causes and Clearing Alarm

Red LED Green LED

ON OFF

ON ON

OFF OFF

E105

E120

E125

E131

E132

E180
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Installation Instructions
Table 7. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes 

NOTE:

Alert 
Code

Inverter 
Code

Inverter Flash Code 

Priority Alarm Description Possible Causes and Clearing Alarm

Red LED Green LED

E181

E182

E183

NS22A

OFF
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Installation Instructions
Table 7. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes 

NOTE:

Alert 
Code

Inverter 
Code

Inverter Flash Code 

Priority Alarm Description Possible Causes and Clearing Alarm

Red LED Green LED

21

22

23

Issues:

Corrective Actions:

26
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Installation Instructions
Table 7. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes 

NOTE:

Alert 
Code

Inverter 
Code

Inverter Flash Code 

Priority Alarm Description Possible Causes and Clearing Alarm

Red LED Green LED

27

Issues:

Corrective Actions:

28

29

53

Issues:

Corrective Actions:

60 OFF
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Installation Instructions
Table 7. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes 

NOTE:

Alert 
Code

Inverter 
Code

Inverter Flash Code 

Priority Alarm Description Possible Causes and Clearing Alarm

Red LED Green LED

62

Issue:

Corrective Action:

NOTE:

65

73

Issue:

12
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Installation Instructions
Table 7. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes 

NOTE:

Alert 
Code

Inverter 
Code

Inverter Flash Code 

Priority Alarm Description Possible Causes and Clearing Alarm

Red LED Green LED

13

E600

E601



31-5000872   Rev. 0

Installation Instructions

POWER-UP / RESET:
FIRMWARE VERSION: 

    •    
UNIT TYPE:

              
UNIT NOMINAL CAPACITY:

        
UNIT CODE:

               
NOTE -

Unit Code Model Unit Type and Size

NS22A36M

NS22A60M

7-SEGMENT POWER-UP DISPLAY STRING EXAMPLE

• •

Figure 16. Outdoor Control 7-Segment Unit Status Displays
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Description Example of Display

Idle Mode
Idle Mode

Soft Disable Mode

Setup/System Devices/Thermostat/Edit Reset.
Setup/System Devices/Thermostat/Edit Reset All.

Soft Disable Alarm 10 is 
Soft Disable

Soft Disable Mode

O.E.M. Test Mode

Anti-Short-Cycle Delay

Cooling Capacity: C2

Diagnostic recal
E 2 5 0 E 2 3 1 E 2 5 0 E 2 3 1

Fault memory clears

E 0 0 0

0 0 0 0

Active error in Outdoor Control Idle Mode
E 1 2 5 E 2 0 1

Active error in Run Mode

C 8 0 E 4 4 0

Outdoor Ambient Temperature (OAT) °
C 3 5 A 1 0 4

Liquid Line Temperature (LIQ) °
C 3 1 L 1 0 5

Charge Mode

S P 1 3 5 S t 6 2 S H 1 5 L P 3 4 5 L t 9 6 
S C 1 0

Installation Instructions
Table 8. Outdoor Control 7-Segment Unit Status Displays
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UNIT SELECTION CODE FOR OUTDOOR CONTROL

P U

Page 37

Unit Code Unit Type Unit Model
96

97 NS22A36M

98

99 NS22A60M

Display Symbol 
or Character Display Fan Test and Display String Option

Displayed 
during start-
up or power 

recycling

. Idle mode

Outdoor Fan Test 
Mode

Control must be in Idle mode F

F

OFF.

A

Control can be in Idle or demand mode

 ) 

Installation Instructions

–

–

IDLE

DASH
DASH

Figure 17. Push-Button Operation
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FIELD TEST MODE OPERATION

Diagnostic Mode

Outdoor Fan Mode

CHARGE MODE OPERATION
NS22A

NS22A Charge Mode Operation with a Conventional 
24VAC Non-Communicating Thermostat

NS22A

Error Code Recall Mode (NOTE – control must be in idle mode)

E

E

c

c

c

Installation Instructions

Charge Mode Disabled Charge Mode Enabled

CHRG MODECHRG MODE
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Installation Instructions

Display Display and Action (normal operation)

 

Table 9. Field Test, Diagnostic Recall and Program Menu Options

Display Display and Action (normal operation)
.

 

A

 

TYPICAL 7-SEGMENT ACTIVE COOLING DEMAND DISPLAY STRING

SECOND STAGE
COOLING DEMAND CODE (IF PRESENT) AIR TEMP

Figure 18. Typical 7-Segment Demand Display String
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Installation Instructions

CONFIGURING UNIT

Outdoor control is in IDLE mode 
(No heating or cooling demand)

Turn room thermostat
to OFF

Push and hold button until the solid
 sequence is displayed on the

7-segment display then immediately
release the button. This 
configuration sequence allows the 
installer to select unit selection
code (number combination) that matches
the outdoor unit type and inverter.

If three horizontal bars display in any
part of the 7-segment display string
during power-up, the outdoor
control did not store the unit
selection code. If this occurs, the
configuration sequence for that
section of the display string must be
repeated.

Yes No

−
−−

_

_

−

−
−

NOTE - Either the  sequence
will repeat 5 times and if a
selection is not made, the control
will return to idle mode. 

NOT
SELECTED

SELECTED

Configuring Unit Selection Code
Power-up - Unit selection code (two-digit number) displayed
represents unit size code (outdoor unit capacity).
During initial power-up, firmware version, unit type, unit capacity
and unit selection code will appear on the 7-segment display.

96

97

98

99

2-TON AIR CONDITIONER 

3-TON AIR CONDITIONER 

4-TON AIR CONDITIONER 

5-TON AIR CONDITIONER 

SELECTED

NOT
SELECTED

UNIT SELECTION
CODE

When the correct unit section code is displayed, release
button immediately. [Display flashes.] 

1.  

2. Push and hold button until selection stops flashing during
one of the three cycles. [Release push button]

3. If selection is not made during those three cycles the control
returns to idle mode.

figuration mode and resets.

UNIT SELECTION
CODES

Press and hold the button during
the  cycling display.the 

UNIT

EXAMPLE 7-SEGMENT DISPLAY STRING

FIRMWARE
VERSION

UNIT
TYPE

UNIT
CAPACITY

UNIT
CODE

.
IDLE MODE 

(NO DEMAND)

.

(NS22A24M)

(NS22A36M)

(NS22A48M)

(NS22A60M)

If three horizontal bars are shown in the 7-segment display
during power-up, the outdoor control did not store the last
configuration setting. If this happens, the configuration 
sequence for that setting mush be repeated.

To enter unit selection
mode, push and hold the
button next to the 7-segment
display until DASH symbol
appears and immediately
release button. Once DASH
starts flashing, proceed to next step. 

Figure 19. 



Page  52 31-5000872   Rev. 0

Installation Instructions

OUTDOOR CONTROL
COMPRESSOR PROTECTION – FIVE-STRIKE 
LOCKOUT

Resetting Five-Strike Lockout

COMPRESSOR SHORT CYCLING DELAY

CRANKCASE HEATER (HR1)
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PROFESSIONAL MAINTENANCE
NOTICE

Outdoor Unit

Indoor Unit (Air Handler or Furnace)

General System Test with System Operating
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UNIT WIRING DIAGRAMS

Figure 20. Typical Unit Wiring



Page  5531-5000872   Rev. 0

Installation Instructions

UNIT SEQUENCE OF OPERATION

Yes

No

Yes

No

Room thermostat provides a Y1 or Y2 demand to 
the main control on systems with a conventional 
24VAC thermostat.

All switches closed

ing range.

Check for status or
fault codes in the
outdoor control or
room thermostat.

(NOTE - Refer to low
pressure and high

pressure switch flow
charts for sequence

of operation.

1. View the AIR CONDITIONING screen
for current compressor frequency in
hertz.

2. View the AIR HANDLER screen for
actual CFM of the indoor blower
motor.

From idle mode

Outdoor Control
1. Sends a demand to the compressor

inverter to start and run the
compressor up to the requested
pumping capacity (Frequency in
hertz).

2. Output signal is provided on PWM 
and COM terminals to start and run the 
ECM outdoor fan at the demand RPM.

3. Sends a communication signal into
the indoor unit to start and run the
supply fan motor at the demand air
volume (CFM).

On 24 VAC power-up or outdoor reset, the outdoor control shall perform the following tasks:
1. Start the anti-short cycle 3-minute delay in the outdoor control.
2. Check status of the temperature sensor and pressure devices.
3. If the outdoor control does not detect any error codes, outdoor control sends 24 volts out on the

CNTCTR terminals to pull in the contactor coil. (Note - These checks take about 60 seconds.)
4. The contactor contacts pull IN and main power is applied to the compressor inverter.

Diagnostic Screen

Figure 21. 24 Volt Power-Up or Outdoor Reset
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UNIT SEQUENCE OF OPERATION

Y1 DEMAND 
OR COOLING 
DEMAND

*SUCTION 
PRESSURE ABOVE 

CUT-OUT OF 
40 PSIG

CONTACTOR
ENERGIZED

SUCTION 
PRESSURE
CUT-OUT IS

IGNORED FOR
90 SECONDS

SUCTION PRESSURE
ABOVE CUT-OUT

OF 40 PSIG

CONTACTOR
DE-ENERGIZED

ANTI-SHORT
CYCLE TIMER

BEGINS

INCREMENT
5-STRIKE

COUNTER1

LED ALERT
CODE / OR
MODERATE
ALERT 410
DISPLAYED

ANTI-SHORT
CYCLE TIMER

ENDS

CONTACTOR
ENERGIZED

WAITING FOR
PRESSURE

TO RISE ABOVE
90 PSIG

IS BYPASSED IF OUTDOOR
AMBIENT TEMPERATURE IS 15ºF 

OR BELOW

SUCTION PRESSURE CUT-OUT

3

5-STRIKE
COUNTER

REACHES 5
WITHIN A SINGLE

Y1 DEMAND

LOW
PRESSURE
LOCKOUT

LED ALERT
CODE / OR
CRITICAL
ALERT 411
DISPLAYED

SERVICE
REQUIRED2

LED ALERT
CODE / OR
MODERATE
ALERT 410
DISPLAYEDSERVICE

REQUIRED2

NORMAL
OPERATION

YES

YESNO

NO

NO YES

YES

1. The thermostat terminates demand when the contactor
is de-energized. If demand is satisfied when alarm is
not active, the 5-strike counter resets.

2.
door control (A175) R terminal.

3. The suction pressure cut-out of 40 psig is ignored by the 
system when the outdoor temperature is below 15°F.

SUCTION
PRESSURE ABOVE

CUT-IN OF
90 PSIG

NO

*Unit does not have a low pressure switch 
and LPS terminals are not jumpered. The 
unit has a suction pressure transducer that 
emulates the low pressure switch with a 
cut-out of 40 PSIG and a cut-in of 90 PSIG.

Figure 22. Suction Pressure Transducer (A168) Logic Sequence of Operation
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UNIT SEQUENCE OF OPERATION

Y1 DEMAND
OR COOLING

DEMAND

HIGH
PRESSURE

SWITCH (S4)
CONTACTOR
ENERGIZED

HIGH
PRESSURE

SWITCH (S4)

CONTACTOR
DE-ENERGIZED

ANTI-SHORT
CYCLE TIMER

BEGINS

INCREMENT
5-STRIKE

COUNTER1

LED ALERT
CODE / OR
MODERATE
ALERT 412
DISPLAYED

ANTI-SHORT
CYCLE TIMER

ENDS

HIGH
PRESSURE

SWITCH (S4)

WAITING FOR
PRESSURE
SWITCH TO

CLOSE

5-STRIKE
COUNTER

REACHES 5
WITHIN A SINGLE

Y1 DEMAND

HIGH
PRESSURE

SWITCH (S4)
LOCKOUT

LED ALERT
CODE / OR
CRITICAL

ALERT 413
CLEARED

SERVICE
REQUIRED2

LED ALERT
CODE / OR
MODERATE
ALERT 412
DISPLAYED

NORMAL
OPERATION

CLOSED

CLOSEDOPEN

OPEN

OPEN CLOSED

CLOSED

TOP CAP
SWITCH (S173) CLOSED

SERVICE
REQUIRED2

1. The thermostat terminates demand when the contactor is
de-energized. If demand is satisfied when alarm is not active, the
5-strike counter resets.

2. Lockouts can be reset by cycling power off to the outdoor control
(A175) R terminal.

Figure 23. High Pressure Switch (S4) Sequence of Operation (All Versions)
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COMPONENT TESTING
Verifying High Pressure Switch and Low Pressure Protection Operation:

NS22A

• Low Suction Pressure Protection
• High Pressure Switch (HI-PS)
Pressure Switch Event Settings

• High Pressure (auto-reset)
•  Low Suction Pressure Protection (Suction pressure transducer emulates LPS) (auto-reset)

CHECKOUT – S4 High Pressure Switch

Figure 24. Verifying High Pressure Switch Operation

Verifying Suction Pressure Transducer Operation

VDC

Figure 25. Suction Pressure Transducer Voltage
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COMPONENT TESTING (cont)
Table 10. Suction Pressure Transducer Output Voltage Table

Suction Pressure  
(PSIG)

DC Voltage Output  
(Pin 2 to Pin 3)

Suction Pressure  
(PSIG)

DC Voltage Output  
(Pin 2 to Pin 3)

0 110 2.69
10 0.69 120 2.89
20 0.89 130 3.09
30 1.09 3.29

1.29 150
50 160 3.69
60 1.69 170 3.89
70 1.89 180
80 2.09 190
90 2.29 200

100 210

Verifying Liquid Pressure Transducer Operation

 

VDC

Figure 26. Liquid Pressure Transducer Voltage
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COMPONENT TESTING (cont)
Table 11. Liquid Pressure Transducer Output Voltage Table

Liquid Pressure  
(PSIG)

DC Voltage Output  
(Pin 2 to Pin 3)

Liquid Pressure  
(PSIG)

DC Voltage Output  
(Pin 2 to Pin 3)

Liquid Pressure  
(PSIG)

DC Voltage Output  
(Pin 2 to Pin 3)

0 0.5 210 1.9 3.3

10 0.57 220 1.97 3.37

20 0.63 230 2.03

30 0.7 2.1 3.5

0.77 250 2.17 3.57

50 0.83 260 2.23 3.63

60 0.9 270 2.3 3.7

70 0.97 280 2.37 3.77

80 1.03 290 500 3.83

90 1.1 300 2.5 510 3.9

100 1.17 310 2.57 520 3.97

110 1.23 320 2.63 530

120 1.3 330 2.7

130 1.37 2.77 550

350 2.83 560

150 1.5 360 2.9 570

160 1.57 370 2.97 580

170 1.63 380 3.03 590

180 1.7 390 3.1 600

190 1.77 3.17

200 1.83 3.23
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COMPONENT TESTING (cont)

Y1 DEMAND 
OR COOLING 
DEMAND

*SUCTION 
PRESSURE ABOVE 

CUT-OUT OF
40 PSIG

CONTACTOR
ENERGIZED

SUCTION
PRESSURE
CUT-OUT IS

IGNORED FOR
90 SECONDS

SUCTION PRESSURE
ABOVE CUT-OUT

OF 40 PSIG

CONTACTOR
DE-ENERGIZED

ANTI-SHORT
CYCLE TIMER

BEGINS

INCREMENT
5-STRIKE

COUNTER1

LED ALERT
CODE / OR
MODERATE
ALERT 410
DISPLAYED

ANTI-SHORT
CYCLE TIMER

ENDS

CONTACTOR
ENERGIZED

WAITING FOR
PRESSURE

TO RISE ABOVE
90 PSIG

IS BYPASSED IF OUTDOOR
AMBIENT TEMPERATURE IS 15ºF

OR BELOW

SUCTION PRESSURE CUT-OUT

3

5-STRIKE
COUNTER

REACHES 5
WITHIN A SINGLE

Y1 DEMAND

LOW
PRESSURE
LOCKOUT

LED ALERT
CODE / OR
CRITICAL
ALERT 411
DISPLAYED

SERVICE
REQUIRED2

LED ALERT
CODE / OR
MODERATE
ALERT 410
DISPLAYEDSERVICE

REQUIRED2

NORMAL
OPERATION

YES

YESNO

NO

NO YES

YES

1. The thermostat terminates demand when the contactor
is de-energized. If demand is satisfied when alarm is
not active, the 5-strike counter resets.

2. Lockouts can be reset by cycling power off to the
outdoor control (A175) R terminal.

3. The suction pressure cut-out of 40 psig is ignored by the 
system when the outdoor temperature is below 15°F.

SUCTION
PRESSURE ABOVE

CUT-IN OF
90 PSIG

NO

*Unit does not have a low pressure switch 
and LPS terminals are not jumpered. The unit has a 
suction pressure transducer that emulates the low 
pressure switch with a cut-out of 40 PSIG and a 
cut-in of 90 PSIG.

Figure 27. Low Pressure Switch Emulated by Suction Pressure Transducer Sequence of Operation (All Units)
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COMPONENT TESTING (cont)

Y1 DEMAND

HIGH
PRESSURE

SWITCH (S4)
CONTACTOR
ENERGIZED

HIGH
PRESSURE

SWITCH (S4)

CONTACTOR
DE-ENERGIZED

ANTI-SHORT
CYCLE TIMER

BEGINS

INCREMENT
5-STRIKE

COUNTER1

LED ALERT
CODE / OR
MODERATE
ALERT 412
DISPLAYED

ANTI-SHORT
CYCLE TIMER

ENDS

HIGH
PRESSURE

SWITCH (S4)

WAITING FOR
PRESSURE
SWITCH TO

CLOSE

5-STRIKE
COUNTER

REACHES 5
WITHIN A SINGLE

Y1 DEMAND

HIGH
PRESSURE

SWITCH (S4)
LOCKOUT

LED ALERT
CODE / OR
CRITICAL

ALERT 413
CLEARED

SERVICE
REQUIRED2

LED ALERT
CODE / OR
MODERATE
ALERT 412
DISPLAYED

NORMAL
OPERATION

CLOSED

CLOSEDOPEN

OPEN

OPEN CLOSED

CLOSED

TOP CAP
SWITCH (S173) CLOSED

SERVICE
REQUIRED2

1. The thermostat will terminate demand when the contactor is
de-energized. If demand is satisfied when alarm is not active, the
5-strike counter will reset.

2. Lockouts can be reset by cycling power off to the outdoor control's
(A175) R terminal.

Figure 28. High Pressure Switch (S4) Sequence of Operation (All Versions)
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COMPONENT TESTING (cont)
High Pressure Switch Protection Errors

Table 12. Outdoor Control 7-Segment Display Alert Codes

Alert 
Codes

Priority Alarm Description Possible Causes and Clearing Alarm

Compressor Operation, Checkout and Status / Error Codes
OPERATION:
The NS22A

CHECKOUT:
NOTE

0.883 0.883
0.705 0.7050.705

024/-036
048/-060

0.883

Figure 29. Compressor Operation, Checkout and Status/Error Codes
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COMPONENT TESTING (cont)
IMPORTANT:

(S173)

CUTAWAY OF TYPICAL ROTARY 
COMPRESSOR (NOT ACTUAL 

NS22A COMPRESSOR)

NS22A ROTARY COMPRESSOR)

Figure 30. NS22A Rotary Compressor Detail (All Models except-060)
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COMPONENT TESTING (cont)
STAUS CODES:

NS22A

NO

NO

NO

YES

YES

YES

Figure 31. Compressor Operation, Checkout and Status/Error Codes

Installation Instructions
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Table 13. Outdoor Control 7-Segment Display Alert Codes - Compressor

Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text Possible Causes and Clearing Alarm
Red 
LED

Green 
LED

26 2 6 

29 2 9 

12 2 

13 3 

600 N/A

Installation Instructions
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CRANKCASE HEATER, CHECKOUT AND STATUS / ERROR CODES
OPERATION:
CRANKCASE HEATER (HR1)

Figure 32. Belly-Band Crankcase Heater with Thermostat

CHECKOUT:

Figure 33. Checking Belly-Band Crankcase Heater

Crankcase Heater Thermostat:
NOTE
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Figure 34. Checking Crankcase Heater Thermostat
STATUS CODE:

ERROR CODES:

Compressor Sound Cover

Figure 35. Compressor Sound Cover

Suction Line Filter Drier
The NS22A

Figure 36. Suction Line Filter Drier
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TOP CAP SWITCH OPERATION, CHECKOUT AND STATUS / ERROR CODES
OPERATION:
Top Cap Thermal Sensor Switch (S173)

Figure 37. Top Cap Thermal Sensor Switch

CHECKOUT:

S173 

Figure 38. Verifying Top Cap Thermal Sensor Switch

STATUS:
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ERROR:
Table 14. Outdoor Control 7-Segment Display Alert Codes - Top Cap Switch

Alert 
Codes Priority Alarm Description Possible Causes and Clearing Alarm

Reactor Operations, Checkout and Status / Error Codes
OPERATION:

CHECKOUT:
Main Power ON

STATUS CODES:

ERROR CODES:

Figure 39. Reactor
Outdoor Fan Operation and Checkout
OPERATION:
The NS22A 

LOW AMBIENT OPERATION:
The NS22A 

The NS22A 
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CHECKOUT:
VAC Voltage Check

Figure 44).
NS22A

FPWM
Fan Test Mode Field Test Mode

"–"
"F" "F"

Figure 40. VAC Voltage Check
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Outdoor Control Operation, Checkout and Status / Error Codes
OPERATION:

The NS22A NS22A

Figure 41. Outdoor Control Unit

STATUS CODES:

Table 15. Outdoor Control 7-Segment Display Alert Codes - Outdoor Control Status

Alert 
Codes Priority Alarm Description Possible Causes and Clearing Alarm

E 600
Load shedding function:

E 601

Low temperature Protection:
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ERROR CODES: 
Table 16. Outdoor Control 7-Segment Display Alert Codes - Outdoor Control Errors

Alert 
Codes Priority Alarm Description Possible Causes and Clearing Alarm

E 105

E 120

E 125

E 131

E 132
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UNIT SENSOR OPERATION, CHECKOUT AND STATUS /ERROR CODES
OPERATION:
6-Pin Sensor Harness (DIS, AMB, COIL)
•  Discharge Sensor (R7 - No Sensor) - 

•  Ambient Temperature Sensor (RT13) - 

•  Coil Temperature Sensor (R7 - No Sensor) - 

4-Pin Suction Temperature Sensor / Liquid Temperature Sensor Harness
•  Suction Line Sensor (RT41) - 

•  Liquid Line Temperature Sensor (RT36) - 

SENSOR TEMP RANGE ºF (ºC) RESISTANCE VALUES 
RANGE (OHMS)

PIN# / WIRE 
SLEEVE COLOR

Figure 42. 
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CHECKOUT:

Figure 49.
NOTE

Figure 49

Figure 43. Temperature Sensor Locations
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Table 17. Ambient and Liquid Line Sensors Temperature / Resistance Range

Degrees Fahrenheit ºF Resistance Degrees Fahrenheit ºF Resistance Degrees Fahrenheit ºF Resistance Degrees Fahrenheit ºF Resistance
136.3 2680 56.8 16657 21.6 -11.3 123152
133.1 2859 56.0 16973 21.0 -11.9 125787
130.1 55.3 17293 20.5 -12.6 128508
127.3 3223 17616 20.0 -13.2 131320

53.9 -13.9
122.1 3592 53.2 18273 18.9
119.7 3779 52.5 18607 -15.2
117.5 3968 51.9 17.8 -15.9
115.3 51.2 19287 17.3 -16.5
113.2 50.5 19633 16.8 50873 -17.2 150378
111.2 19982 16.3 51686 -17.9
109.3 20336 15.7 -18.6 157708

20695 15.2 53356 -19.3 161588
105.6 5136 21057 -20.1
103.9 5336 55089 -20.8
102.3 5539 21795 13.6 55979 -21.5
100.6 22171 13.1 56887 -22.3 178762
99.1 22551 12.5 57811 -23.0 183522
97.6 6157 22936 12.0 -23.8
96.1 6367 23326 11.5 59715 193691

6578 23720 11.0 199130
93.3 6792 61693 -26.2
92.0 7007 9.9 62712 -27.0 210805
90.6 7225 9.3 63752 -27.8 217080

8.8 -28.7 223677
88.1 7666 25769 8.3 65895 -29.5 230621
86.9 7890 39.9 26195 7.7 67000
85.7 8115 39.3 26626 7.2 68128 -31.3

38.7 27063 6.7 69281 -32.2
8573 38.1 27505 6.1 -33.2

82.3 8806 37.5 5.6 71661 271655
81.2 37.0 5.0 72890 -35.1
80.1 9277 28868 -36.1
79.0 9516 35.8 29335 3.9 -37.1
78.0 9757 35.2 29808 -38.2
77.0 10001 30288 2.8 78090 -39.2
76.0 2.3
75.0 33.5 31267 1.7 80873

33.0 31766 1.2
73.1 11000 32273 0.6 83790
72.2 11256 31.9 32787 0.0 85302
71.3 11515 31.3 33309 -0.5 86852

11776 30.7 33837 -1.1
69.5 30.2 -1.7 90068
68.6 12306 29.6 -2.2 91738
67.7 12575 29.1 -2.8
66.9 28.6 36031 95211
66.0 13122 28.0 36600 97016
65.2 27.5 37177 98870

13681 26.9 -5.2 100775
63.6 38359 -5.7 102733
62.8 25.8 38963 -6.3
62.0 25.3 39577 -6.9 106817
61.2 -7.5
60.5 15129 -8.2
59.7 23.7 -8.8
59.0 15730 23.2 115727
58.2 16036 22.6 -10.0 118126
57.5 22.1 -10.6 120600
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ERROR CODES:
Table 18. Outdoor Control 7-Segment Display Alert Codes - Outdoor Control Errors

Alert 
Codes Priority Alarm Description Possible Causes and Clearing Alarm

E 182

DC INVERTER CONTROL OPERATION, CHECKOUT, STATUS / ERROR CODES
OPERATION OF COMPONENTS:

CONVERTER:

POWER FACTOR CORRECTION (PFC) CIRCUIT:

INTELLIGENT (INVERTER) POWER MODULE (IPM):

COMMUNICATION CONTROL CIRCUIT:

STATUS CODES:
Table 19. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes

Alert Code

Inverter LED Flash 
Code (number of Priority 

Condition Alarm Description Possible Causes and Clearing Alarm

Red LED Green LED

ON OFF

ON ON

OFF OFF
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Table 20. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes

NOTE - System fault and lockout codes take precedence over system status codes (cooling, heating operating percentages or defrost/dehumidification). Only the latest 
active fault or lockout codes are displayed (if present). If no fault or lockout codes are active, then system status codes are displayed. 

Alert 
Code

Inverter 
Code

Inverter Flash 
Code

Priority Alarm Description Possible Causes and Clearing Alarm
Red LED Green 

LED

OFF

21

22 2 

23 3 

Issues:

Corrective Actions:

26 6 
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Table 20. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes

NOTE - System fault and lockout codes take precedence over system status codes (cooling, heating operating percentages or defrost/dehumidification). Only the latest 
active fault or lockout codes are displayed (if present). If no fault or lockout codes are active, then system status codes are displayed. 

Alert 
Code

Inverter 
Code

Inverter Flash 
Code

Priority Alarm Description Possible Causes and Clearing Alarm
Red LED Green 

LED

27 7 

Issues:

Corrective Actions:

28 8 

29 9 

53 3 

Issues:

Corrective Actions:

60 OFF
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Table 20. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
NOTE - System fault and lockout codes take precedence over system status codes (cooling, heating operating percentages or defrost/dehumidification). Only the latest 
active fault or lockout codes are displayed (if present). If no fault or lockout codes are active, then system status codes are displayed. 

Alert 
Code

Inverter 
Code

Inverter Flash 
Code

Priority Alarm Description Possible Causes and Clearing Alarm
Red LED Green 

LED

62 2 

Issue:

Corrective Action:

NOTE

65 5 

73 3 

Issue:

12 2 

Installation Instructions
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Table 20. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
NOTE - System fault and lockout codes take precedence over system status codes (cooling, heating operating percentages or defrost/dehumidification). Only the latest 
active fault or lockout codes are displayed (if present). If no fault or lockout codes are active, then system status codes are displayed. 

Alert 
Code

Inverter 
Code

Inverter Flash 
Code

Priority Alarm Description Possible Causes and Clearing Alarm
Red LED Green 

LED

13 3 

Installation Instructions
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SYSTEM REFRIGERANT
IMPORTANT

Figure 44.

Figure 45.

Figure 46.

Figure 47.
IMPORTANT:

ADDING OR REMOVING REFRIGERANT

INDOOR AIRFLOW CHECK

Figure 45.

CHARGE MODE JUMPER

NS22A

Charge Mode Operation with a Conventional 24VAC 
Non-Communicating Thermostat

NS22A
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GUAGE SET
CONNECTIONS FOR TESTING AND CHARGING

A

C
D

B

MANIFOLD GAUGE SET

HIGHLOW

Figure 44. Gauge Set Connections

A.  
SET FOR LIQUID PHASE CHARGING.

B. 
C. 
D. 
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AIRFLOW
INDOOR COIL

Figure 45. 
WEIGH-IN SUBCOOLING

WEIGH-IN
CHARGING METHOD

NOTE -

NOTE -

 Charging Formula for Liquid Line Charge Adjustments
[(Line Set oz./ft. x Total Length) – (Factory Charge for Line Set)] = Charge Adjustment

Example: 

Cº TDROP – DT = ºF ACTION

53º 19 – 15 = 4 INCREASE THE AIRFLOW
58º 14 – 15 = -1 (WITHIN +3º RANGE) NO CHANGE
62º 10 – 15 = -5 DECREASE THE AIRFLOW

DT
80 24 24 24 23 23 22 22 22 20 19 18 17 16 15
78 23 23 23 22 22 21 21 20 19 18 17 16 15 14
76 22 22 22 21 21 20 19 19 18 17 16 15 14 13
74 21 21 21 20 19 19 18 17 16 16 15 14 13 12
72 20 20 19 18 17 17 16 15 15 14 13 12 11 10
70 19 19 18 18 17 17 16 15 15 14 13 12 11 10

57 58 59 60 61 62 63 64 65 66 67 68 69 70

TEMPERATURE OF AIR
ENTERING INDOOR COIL ºF

INDOOR
COIL

DRY
BULB B

TDROP

19º

A

D
RY

-B
U

LB

WET-BULB ºF

A
72º

B
64º

C
53º

AIR
FLOWAIR

FLOW

ALL TEMPERATURES ARE
EXPRESSED IN ºF

ASSUME DT = 15 AND A TEMP. = 72º, BELOW C TEMPERATURES REQUIRE ACTION:

1.  Determine the desired DT —
A B). DT 

A B

2.  Find Temperature Drop across coil —
A C).  

TDROP A C.
3.  Determine if fan needs adjustment —

TDROP
DT (TDROP – DT

4.  Adjust the Fan Speed —

NOTE:

Installation Instructions

+ =

0.60
1.00

Figure 46. Using R454B Weigh-In Method
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SUBCOOLING
CHARGING METHOD

1.

2.
3.

NOTE

USING COOLING MODE

Charge Mode Jumper
6. LIQº
7.

SATº
8. LIQº SATº SCº
9. SCº

10.

11. 
12.

Figure 47. Using R454B Subcooling Method - High Speed (High Capacity)

Installation Instructions

SATº
LIQº –
SCº =

USE 
COOLING 

MODE

USE 
HEATING 

MODE
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SUBCOOLING
CHARGING METHOD (cont)

R-454B Refrigerant Pressure Temperature Chart

NS22A

Subcooling = Saturated Liquid Temperature – Liquid 
Line Temperature

Total Charge = Factory Charge + Additional Charge.

Figure 48. NS22A Charging Label
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Table 21. R454B Temperature (°F) - Pressure (Psig)

0 -58.9 -57.1 158 58.9 61.3 272 93.0 362 115.6

25 -19.2 -17.2 160 59.6 62.0 93.5 95.9 113.8 116.0

30 -13.9 -11.8 165 63.8 276 366

35 -9.0 -6.9 170 63.1 65.5 278 96.9 368 116.8

-2.3 175 67.3 280 95.0 370 115.0 117.2

-0.2 1.9 180 66.6 69.0 282 95.5 97.9 372 117.6

50 3.7 5.9 185 68.2 70.6 96.0 115.8 118.0

55 7.5 9.7 190 69.8 72.2 286 96.5 98.8 376 116.2

60 11.0 13.2 195 73.8 288 97.0 99.3 378 116.6 118.8

65 16.6 200 73.0 290 97.5 99.8 380 117.0 119.2

70 17.6 19.8 202 73.6 76.0 292 97.9 100.3 382 119.6

75 20.6 22.9 76.6 100.7 117.7 119.9

80 23.6 25.9 206 77.3 296 98.9 101.2 386 118.1 120.3

85 28.7 208 75.5 77.9 298 101.7 388 118.5 120.7

90 29.1 210 76.1 78.5 300 99.8 102.2 390 118.9 121.1

95 31.7 212 76.7 79.1 302 100.3 102.6 392 119.3 121.5

100 36.6 77.3 79.7 100.8 103.1 119.7 121.9

102 35.3 37.6 216 77.9 80.2 306 101.2 103.5 396 120.1 122.2

36.2 38.6 218 80.8 308 101.7 398 120.5 122.6

106 37.2 39.5 220 79.0 310 102.1 120.8 123.0

108 38.1 222 79.6 82.0 312 102.6 121.8 123.9

110 39.1 80.2 82.6 103.0 122.7

112 226 80.8 83.1 316 103.5 105.8 123.6 125.8

228 81.3 83.7 318 103.9 106.2 126.7

116 230 81.9 320 106.7 125.5 127.6

118 232 322 107.1 128.5

120 83.0 105.3 107.6 127.3

122 236 83.6 86.0 326 105.7 108.0 128.2 130.2

238 86.5 328 106.2 108.5 129.0 131.1

126 87.1 330 106.6 108.9 129.9 132.0

128 85.2 87.6 332 107.0 109.3 131.6 133.7

130 50.3 85.8 88.1 107.5 109.7 133.3 135.3

132 51.1 86.3 88.7 336 107.9 110.2 135.0 137.0

51.9 86.8 89.2 338 108.3 110.6 136.7 138.6

136 52.8 250 89.7 108.8 111.0 500 138.3

138 51.2 53.6 252 87.9 90.3 109.2 111.5 510 139.9

52.0 90.8 109.6 111.9 520

52.8 55.2 256 88.9 91.3 110.0 112.3 530

53.6 56.0 258 89.5 91.8 110.5 112.7

56.7 260 90.0 350 110.9 113.1 550

55.1 57.5 262 90.5 92.9 352 111.3 113.5 560

150 55.9 58.3 91.0 111.7 570 150.7

152 56.6 59.0 266 91.5 93.9 356 112.1 580 150.5 152.1

59.8 268 92.0 358 112.5 590 151.9 153.5

156 58.1 60.5 270 92.5 360 112.9 115.2 600 153.3

NOTE:
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Figure 49. NS22A Charging Label

R454B CHARGING PROCEDURE 
FOR COMPLETE CHARGING DETAILS, REFER TO THE OUTDOOR UNIT INSTALLATION AND SERVICE PROCEDURE

IMPORTANT !
Unit must be put in Charge Mode so charging occurs with system operating at 
100% capacity. Seven-segment display on outdoor control will show outdoor 
unit running capacity.

AIRFLW CHECK - Both airflow and refrigerant charge must be monitored
or a proper system set-up. It may be necessary to alternately check and
adjust the airflow and the refrigerant charge. . 

The unit is factory-charged with R454B refrigerant in the amount indicated on 
the unit rating plate. This charge is based on a matching indoor coil and outdoor 
coil using a 15 foot (4.6 m) line set. On line sets with  (9.5mm) liquid line, add 
3oz. additional refrigerant for every 5ft. longer than 15ft. If line length is less than 
15ft., subtract this amount (see Installation Instructions for more details). The 
following charging procedure is intended as a general guide. It is intended for use 
on expansion valve systems only. For best results, indoor temperature should 
be between 70ºF (21ºC) and 80ºF (27ºC) and monitor system pressures while 
charging. Charging should be done with unit operating in the cooling mode.
1 - Connect the manifold gauge set to the service valves. Connect the low pres-

sure gauge to vapor valve service port and the high pressure gauge to liquid 
valve service port. Connect the center manifold hose to an upright cylinder of 
R454B. Close manifold gauge set valves. 

2 - Set the room thermostat to call for heat. This will create the necessary load to 
properly charge the system in the cooling cycle. 

3 - Use a digital thermometer to record the outdoor ambient temperature. 
4 - 

mode with a set point of 68°F (20°C). When pressures have stabilized, use a 
digital thermometer to record the liquid line temperature. 

5 - The outdoor temperature will determine which charging method to use. Pro-
ceed with the appropriate charging procedure list below. 

Charge Using the Weigh-in Method
If the system is void of refrigerant, locate and repair any leaks and then weigh in 
the refrigerant charge into the unit. For charge adjustments, be sure to consider 

-
ence.
1 - Recover the refrigerant from the unit.
2 - Conduct leak check; evacuate as previously outlined.
3 - Weigh in the unit nameplate charge, adjusting for matchup and line set length 

NOTE: See installation instruction for adding charge for longer line sets. 
1 - Recover the refrigerant from the unit. 
2 - Perform a leak check and evacuate as outlined in the installation instruction.
3 - Weigh in the unit nameplate charge. 
If weighing facilities are not available or if you are charging the unit during warm 
weather, follow one of the other procedures outlined as follows. 
Subcooling Method—Outdoor Temperature 65ºF (18.3ºC) and above.
Use the subcooling method to charge the 
unit. It may be necessary to restrict the air 

pressures in the 325-375 psig (2240-2585 
kPa) range. These higher pressures are 
necessary for checking the charge. Block 
equal sections of air intake panels and move obstructions sideways until the liquid 
pressure is in the 325-375 psig (2240-2585 kPa) range. 
1 - Block coil one side at a time with cardboard/plastic until proper testing pres-

sures are reached. 
2 - With the manifold gauge hose still on the liquid service port and the unit op-

erating stably, use a digital thermometer to record the liquid line temperature. 
3 - At the same time, record the liquid line pressure reading. 
4 - Use a temperature/pressure chart for R454B to determine the saturation tem-

perature for the liquid line pressure reading.

CARDBOARD
OR PLASTIC
SHEET

5 - Subtract the liquid line temperature from the saturation temperature (accord-
ing to the chart) to determine subcooling (Saturation temperature - Liquid 
line temperature = Subcooling Value). 

6 - Compare the subcooling value with those in table 1. If subcooling is greater 
than shown, recover some refrigerant. If subcooling is less than shown, add 
some refrigerant. 

Using the Approach Method—Outdoor Temperature 65ºF (18.3ºC) and above. 
Monitor system pressures while charging. 
1 - Record outdoor ambient temperature using a digital thermometer. 
2 - Attach high pressure gauge set and operate unit for several minutes to allow 

system pressures to stabilize. 
3 - Compare stabilized pressures with those provided in table 3, Normal Operat-

ing Pressures. Minor variations in these pressures may be expected due to 

is not properly charged or that a problem exists with some component in the 
system. Pressures higher than those listed indicate that the system is over-
charged. Pressures lower than those listed indicate that the system is under-
charged. Verify adjusted charge using the approach method. 

4 - Use the same digital thermometer used to check outdoor ambient temperature 
to check liquid line temperature. Verify the unit charge using the approach 
method. 

5 - 
values given in table 2. If the values don’t agree with the those in table 2, add 
refrigerant to lower the approach temperature or recover refrigerant from the 
system to increase the approach temperature.

*Temperature of air entering outdoor coil. 

Charging Temperatures and Pressures
TONNAGE -024 -036 -048 -060

Table 1 – Subcooling Values
Saturation Temperature minus Liquid Line Temperature °F ± 1°F

Temp. °F (°C) 7.5 (4.2) 6.5 (3.6) 9.5 (5.3) 9.5 (5.3)

Table 2 – Approach Values 
Liquid Line Temperature minus Outdoor Ambient Temperature °F ± 1°F

Temp. °F (°C) 4 (2.2) 5.5 (3.1) 6.5 (3.6) 6.5 (3.6)

Table 3 – Normal Operating Pressures (Liquid ±10 and Suction ±5 psig)

Air Temp.*
The values below are typical pressures; indoor evaporator 
match up, indoor air quantity, and evaporator load will cause 
the pressures to vary

Maximum 
Speed Liquid Line Pressure / Vapor Line Pressure

65° 211 / 135 209 / 128 227 / 130 222 / 129
70° 227 / 136 226 / 130 247 / 131 240 / 127
75° 245 / 136 243 / 131 267 / 132 260 / 128
80° 265 / 136 263 / 132 288 / 132 281 / 129
85° 285 / 136 283 / 132 310 / 134 302 / 133
90° 308 / 137 305 / 133 332 / 135 325 / 134
95° 330 / 137 328 / 134 352 / 134 349 / 135
100° 354 / 138 351 / 134 381 / 137 374 / 135
105° 378 / 140 376 / 135 406 / 138 400 / 137
110° 404 / 141 402 / 137 428 / 139 427 / 135
115° 431 / 141 429 / 138 458 / 141 437 / 138
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Decomissioning

REFRIGERATING SYSTEM
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