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UNIT DIMENSIONS (IN.)

38.88 36.88 38.25 250

38.88 36.88 38.25 255

38.88 36.88 43.75 358

38.88 36.88 43.75 361

 

PHYSICAL AND ELECTRICAL DATA

13.4 20 8.6 2.6

30 2.6

24.6 40 17.6 2.6

33.5 50 24.7 2.6

MODEL NUMBER GUIDE

MAJOR / MINOR REVISION

REFRIGERANT

VOLTAGE

DESIGN VARIANT

BRAND
N-GE

PRODUCT

SEER 

APPLICATION

COOLING CAPACITY
(1000BTU/HR)

N S A – XXXX2222 H 3636 M 4
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REFRIGERATION DATA

176

182

172

217

SOUND RATINGS

      

63 55 45 71 63 57 53

61 53 47 43 74 66 60 56

66 58 52 48 72 64 58 54

64 56 50 46 77 63

• 
• 
• 
• 

COOLING PERFORMANCE WITH DTC1

High 

3 EER2 2

47° 17°

21.0 13.5 2.80 800 500 350

20.0 12.0 3.40 2.60 1170 750 415

12.0 8.5 3.50 2.35 1600 1000 770

12.0 8.7 3.30 2.40 1800 1100
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FAN BLADE SPECS

NS22HM
Fan Blade

Dia. #of Blades Pitch Part #
24 26" 3 28 100017-02

26" 3 20 100017-03

ACCESSORIES

24 1.851363

36 1.851364

1.851365

88K38
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Parts Arrangement

Figure 1. Parts Arrangement - Control Panel

CONTROL PANEL
-24, -36

CONTROL PANEL
-48, -60

OUTDOOR 
CONTROL

INVERTER 
REACTOR

DC INVERTER 
CONTROL

GROUND LUG

CONTACTOR – 
SPST

OUTDOOR 
CONTROL

INVERTER 
REACTOR

DC INVERTER 
CONTROL

GROUND LUG

CONTACTOR – 
SPST



31-5000750   Rev. 1

Figure 2. Component Locations – NS22H24MA4 and NS22H36MA4
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Figure 3. Component Locations NS22H48MA4 and NS22H60MA4 (Scroll Compressor Models)
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 WARNING

General

IMPORTANT This product has been designed and 
manufactured to meet ENERGY STAR criteria for energy 

Failure to 

Inspection of Shipment

DO NOT INSTALL THE UNIT

Safety Precautions

1. 
2. 

3. 
4. 

5. 

Installation

NOTE: 

• 

• 

• 

• 

• 

NOTE: 

• 

• 
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Outdoor Section

Install on a Solid, Level Mounting Pad

Discharge Air

Mounting Slab

Ground Level

Building
Structure

Mounting slab must slope slightly away from 
building, not to exceed 1/4” per foot.

Figure 4. Slab Mounting

Elevate Unit

 CAUTION

Clearance Requirements

Location Minimum Clearance

NOTE

Table 1.  Clearances

30” around
Control

Box

24”

6”*

Figure 5.  

DO LOCATE THE UNIT:
• 
• 

• 

DO NOT LOCATE THE UNIT:
• 
• 

• 
• 

• 
• 

Operating Ambient
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Rooftop Installations

 IMPORTANT

 CAUTION

 IMPORTANT

 WARNING

Operating Gauge Set

Torque Requirements

Fastener Torque

Table 2. Torque Table

 IMPORTANT

 IMPORTANT

Using Manifold Gauge Set
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Operating Service Valves

Liquid and Suction Line Service Valves

Figure 6. 

1. 

2. 
3. 

1. 
2. 

3. 

1. 
2. 

3. 

Suction Line (Ball Type) Service Valve

Figure 7. 
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New or Replacement Line Set

 CAUTION

GE 

 CAUTION
DO NOT

NOT

3.

Suction Traps

NOTE: 

 WARNING

 WARNING

 WARNING

 WARNING
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• 

• 

• 
• 

Heat Pump System (HFC410A)
• 

NOTE: 

• 
• 

NOTE: 

• 

Tonnage *
Valve Size Connections Recommended Line Sets

Liquid Line Suction Line Line Set Length
-24
-36
-48
-60

Table 3. Standard Refrigerant Line Set – Up to 50 Linear Feet in Length

Tonnage
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

-24

180 150 60 60
-36
-48
-60

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

Tonnage Line SIze
Total Linear Length (ft.)

25 50 75 100 125 150
-24 25 50 60 60 60 60

-36
25 50 60 56 51 45
25 50 60 60 60 60

-48
25 50 50 41 31 22
25 50 60 60 60 60

-60
25 50 36 22 8 NR
25 50 60 60 60

Table 5. Liquid Line Diameter Selection
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ANCHORED HEAVY NYLON
WIRE TIE OR AUTOMOTIVE

MUFFLER‐TYPE HANGER

STRAP LIQUID LINE TO
VAPOR LINE

WALL
STUD

LIQUID LINE

NON-CORROSIVE
METAL SLEEVE

VAPOR LINE - WRAPPED
IN ARMAFLEX

AUTOMOTIVE
MUFFLER‐TYPE HANGER

REFRIGERANT LINE SET — TRANSITION
FROM VERTICAL TO HORIZONTAL

Line Set Isolation — The following illustrations are
examples of proper refrigerant line set isolation:

STRAPPING
MATERIAL (AROUND

VAPOR LINE ONLY)

TAPE OR
WIRE TIE

WIRE TIE (AROUND
VAPOR LINE ONLY)

FLOOR JOIST OR
ROOF RAFTER

TAPE OR
WIRE TIE

To hang line set from joist or rafter, use either metal strapping material
or anchored heavy nylon wire ties.

8 FEET (2.43 METERS)

STRAP THE VAPOR LINE TO THE JOIST
OR RAFTER AT 8 FEET (2.43 METERS)
INTERVALS THEN STRAP THE LIQUID
LINE TO THE VAPOR LINE.

FLOOR JOIST OR
ROOF RAFTER

REFRIGERANT LINE SET — INSTALLING 
HORIZONTAL RUNS

NOTE — Similar installation practices should be used if line set is
to be installed on exterior of outside wall.

PVC
PIPE

FIBERGLASS
INSULATION

CAULK

OUTSIDE
WALL

VAPOR LINE WRAPPED
WITH ARMAFLEX

LIQUID
LINE

OUTSIDE WALL LIQUID LINEVAPOR LINE

WOOD BLOCK
BETWEEN STUDS

STRAP

WOOD BLOCK

STRAP

SLEEVE

WIRE TIE

WIRE TIE

WIRE TIE

INSIDE WALL

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

INSTALLATION
LINE SET

NOTE — Insulate liquid line when it is routed through areas where the
surrounding ambient temperature could become higher than the
temperature of the liquid line or when pressure drop is equal to or greater
than 20 psig.

NON-CORROSIVE
METAL SLEEVE

IMPORTANT — Refrigerant lines must not contact structure.

NON-CORROSIVE
METAL SLEEVE

8 FEET (2.43 METERS)

IMPORTANT — Refrigerant lines must not contact wall

WARNING — Polyol ester (POE) oils used with HFC-410A
refrigerant absorb moisture very quickly. It is very important that the
refrigerant system be kept closed as much as possible. DO NOT
remove line set caps or service valve stub caps until you are ready
to make connections.
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Procedure

TEFLON® RING
FIXED ORIFICE

BRASS NUT

LIQUID LINE ASSEMBLY
(INCLUDES STRAINER)

LIQUID LINE ORIFICE HOUSING

DISTRIBUTOR TUBES

DISTRIBUTOR
ASSEMBLY

REMOVE AND DISCARD
WHITE TEFLON® SEAL

(IF PRESENT)

Figure 8.  
(Uncased Coil Shown)

1. 

2. 

3. 

4. 
®

5. 

Typical Existing Expansion Valve Removal 
Procedure

SENSING
LINE

TWO-PIECE PATCH PLATE
(UNCASED COIL ONLY)

VAPOR
LINE

DISTRIBUTOR
ASSEMBLY

DISTRIBUTOR
TUBES

LIQUID
LINE

MALE EQUALIZER
LINE FITTING

EQUALIZER
LINE

EXPANSION
VALVE

TEFLON®
RING

STUB END

TEFLON®
RING

SENSING BULB

LIQUID LINE
ORIFICE

HOUSING

LIQUID LINE
ASSEMBLY WITH

BRASS NUT

Figure 9.  Remove Expansion Valve 
(Uncased Coil Shown)

1. 

2. 

3. 

4. 
5. 

6. 

7. 
®

8. 

Connect Gauges and Equipment for Flushing 
Procedure

LOW HIGH

EXISTING
INDOOR

UNIT

GAUGE
MANIFOLD

CYLINDER CONTAINING
CLEAN R-410A TO  BE
USED FOR FLUSHING
(Positioned to deliver liquid
refrigerant)

LIQUID LINE SERVICE
VALVE

INLET
DISCHARGE

TANK
RETURN

CLOSEDOPENED

RECOVERY
CYLINDER

RECOVERY MACHINE

NEW
OUTDOOR

UNIT

VAPOR LINE
SERVICE VALVE

VAPO
R

LIQ
U

ID

1
1

2

3
4

Figure 10. Connecting Gauges

1. 

2. 
3. 

4. 
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Flushing Line Sets

NOTE: 

 WARNING

 WARNING

 WARNING

1. 

2. 

3. 

4. 

 IMPORTANT

 IMPORTANT
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Refrigerant Piping - Install Indoor Expansion Valve 

 1 - Attach the vapor line sensing bulb in the proper
orientation as illustrated to the right using the clamp and
screws provided.

NOTE - Though it is preferred to have the sensing bulb
installed on a horizontal run of the vapor line, installation
on a vertical run of piping is acceptable if necessary.
NOTE - Confirm proper thermal contact between vapor
line and check/expansion bulb before insulating the
sensing bulb once installed.

 2 - Connect the equalizer line from the check expansion
valve to the equalizer vapor port on the vapor line. Finger
tighten the flare nut plus 1/8 turn (7 ft-lbs) as illustrated
below.

TWO PIECE
PATCH PLATE

(UNCASED
COIL ONLY)

VAPOR
LINE

LIQUID LINE
ORIFICE

HOUSING
DISTRIBUTOR

TUBES

LIQUID LINE

MALE EQUALIZER LINE
FITTING (SEE

EQUALIZER LINE
INSTALLATION FOR
FURTHER DETAILS)

SENSING
LINE

EQUALIZER
LINE

EXPANSION
VALVE

TEFLON®
RING

(Uncased Coil Shown)

Sensing bulb insulation is required if
mounted external to the coil casing. sensing
bulb installation for bulb positioning.

STUB
END

TEFLON®
RING

LIQUID LINE
ASSEMBLY WITH

BRASS NUT

DISTRIBUTOR
ASSEMBLY

 3 - Install one of the provided Teflon® rings around the
stubbed end of the check expansion valve and lightly
lubricate the connector threads and expose surface of
the Teflon® ring with refrigerant oil.

 4 - Attach the stubbed end of the check expansion valve to
the liquid line orifice housing. Finger tighten and use an
appropriately sized wrench to turn an additional 1/2 turn
clockwise as illustrated in the figure above, or tighten to
20 ft-lb.

 5 - Place the remaining Teflon® washer around the other
end of the check expansion valve. Lightly lubricate
connector threads and expose surface of the Teflon®

ring with refrigerant oil.
 6 - Attach the liquid line assembly to the check expansion

valve. Finger tighten and use an appropriately sized
wrench to turn an additional 1/2 turn clockwise as
illustrated in the figure above or tighten to 20 ft-lb.

ON 7/8” AND LARGER LINES,
MOUNT SENSING BULB AT
EITHER THE 4 OR 8 O'CLOCK
POSITION.

12

ON LINES SMALLER THAN
7/8”, MOUNT SENSING
BULB AT EITHER THE 3 OR
9 O'CLOCK POSITION.

12

BULB

VAPOR LINE

VAPOR LINE

NOTE - NEVER MOUNT THE SENSING BULB ON
BOTTOM OF LINE.

BULB

BULBBULB

VAPOR LINE

FLARE NUT

COPPER FLARE
SEAL BONNET

MALE BRASS EQUALIZER
LINE FITTING

FLARE SEAL CAP

OR

1
2
3
4

567
8
9
10
11 12

1/2 Turn

SENSING BULB INSTALLATION

EQUALIZER LINE INSTALLATION

1
2
3
4

567
8
9
10
11 12

1/8 Turn

 1 - Remove and discard either the flare seal cap or flare nut
with copper flare seal bonnet from the equalizer line port
on the vapor line as illustrated in the figure below.

 2 - Remove the field-provided 

sembly.

INDOOR EXPANSION VALVE INSTALLATION
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ATTACH THE MANIFOLD GAUGE SET FOR BRAZING LIQUID AND VAPOR LINE SERVICE VALVES

OUTDOOR
UNIT

LIQUID LINE

VAPOR LINE

LIQUID LINE SERVICE
VALVE

VAPOR LINE
SERVICE

VALVE

ATTACH
GAUGES

 
INDOOR

UNIT

VAPOR SERVICE PORT MUST BE OPEN 
TO ALLOW EXIT POINT FOR NITROGEN

 A - Connect gauge set low pressure side to
liquid line service valve (service port).

 B - Connect gauge set center port to bottle of
nitrogen with regulator.

 C - Remove core from valve in vapor line
service port to allow nitrogen to escape.

NITROGEN

HIGHLOW USE REGULATOR TO FLOW
NITROGEN AT 1 TO 2 PSIG.

B

A

C

WHEN BRAZING LINE SET TO
SERVICE VALVES, POINT FLAME

AWAY FROM SERVICE VALVE.

Flow regulated nitrogen (at 1 to 2 psig) through the low-side refrigeration gauge set into the liquid line service port valve, and out of the
vapor line service port valve.

CUT AND DEBUR CAP AND CORE REMOVAL
Cut ends of the refrigerant lines square (free from nicks or dents)
and debur the ends. The pipe must remain round. Do not crimp end
of the line.

Remove service cap and core from
both the vapor and liquid line service
ports.

1 2

LIQUID LINE SERVICE
VALVE

SERVICE
PORT
CORE

SERVICE PORT
CAP

SERVICE
PORT
CORE

SERVICE
PORT CAP

CUT AND DEBUR

LINE SET SIZE MATCHES
SERVICE VALVE CONNECTION

DO NOT CRIMP SERVICE VALVE
CONNECTOR WHEN PIPE IS

SMALLER THAN CONNECTION

3

VAPOR LINE SERVICE
VALVE

COPPER TUBE
STUB

REFRIGERANT LINE

REDUCER

SERVICE VALVE
CONNECTION

LINE SET SIZE IS SMALLER
THAN CONNECTION

Refrigerant Piping - Brazing Procedures

 WARNING

 WARNINGNOTE
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WHEN BRAZING LINE SET TO
SERVICE VALVES, POINT FLAME

AWAY FROM SERVICE VALVE.

LIQUID LINE SERVICE VALVE

LIQUID LINE

BRAZE LINE SET
Wrap both service valves with water-saturated cloths as illustrated here and as mentioned in step 4, before brazing to line set.
Cloths must remain water-saturated throughout the brazing and cool-down process.

WATER-SATURATED
CLOTH

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.

6

VAPOR LINE

WATER-SATURATED
CLOTH

VAPOR LINE
 SERVICE VALVE

After all connections have been brazed, disconnect manifold gauge set from service ports. Apply additional water-saturated cloths to both
services valves to cool piping. Once piping is cool, remove all water-saturated cloths.

WHEN BRAZING LINE SET TO
SERVICE VALVES, POINT FLAME

AWAY FROM SERVICE VALVE.

PREPARATION FOR NEXT STEP7

WRAP SERVICE VALVES
To help protect service valve seals during brazing, wrap water-saturated cloths around service valve bodies and copper tube stubs. Use
additional water-saturated cloths underneath the valve body to protect the base paint.

4
FLOW NITROGEN
Flow regulated nitrogen (at 1 to 2 psig) through the refrigeration gauge set into the valve stem port connection on the liquid service valve and
out of the vapor valve stem port. See steps 3A, 3B and 3C on manifold gauge set connections.5

WARNING

FIRE, PERSONAL INJURY, OR PROPERTY DAMAGE
may result if you do not wrap a water-saturated cloth around
both liquid and suction line service valve bodies and copper
tube stub while brazing the line set! The braze, when
complete, must be quenched with water to absorb any
residual heat.

Do not open service valves until refrigerant lines and
indoor coil have been leak-tested and evacuated. Refer
to Leak Test and Evacuation section of this manual.

WARNING
While protecting the 
service valve seals with 
water-saturated cloths, 
ensure that water does 
NOT enter the system.
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TO VAPOR
SERVICE VALVE

HFC-410A

MANIFOLD GAUGE SET

OUTDOOR UNIT

HIGHLOW

1

2

AB

NITROGEN

NOTE - Position
canister to deliver
liquid refrigerant.

 A - With both manifold valves closed, connect the cylinder of HFC-410A refrigerant to the center port of the
manifold gauge set. Open the valve on the HFC-410A cylinder (vapor only).

 B - Open the high pressure side of the manifold to allow HFC-410A into the line set and indoor unit. Weigh in
a trace amount of HFC-410A. [A trace amount is a maximum of two ounces (57 g) refrigerant or three
pounds (31 kPa) pressure.] Close the valve on the HFC-410A cylinder and the valve on the high
pressure side of the manifold gauge set. Disconnect the HFC-410A cylinder.

 C - Connect a cylinder of nitrogen with a pressure regulating valve to the center port of the manifold gauge
set.

 D - Adjust nitrogen pressure to 150 psig (1034 kPa). Open the valve on the high side of the manifold gauge set
in order to pressurize the line set and the indoor unit.

 E - After a few minutes, open one of the service valve ports and verify that the refrigerant added to the
system earlier is measurable with a leak detector.

 F -

After the line set has been connected to the indoor and outdoor units, check the line set connections and
indoor unit for leaks. Use the following procedure to test for leaks:

 A - Connect the high pressure hose of an HFC-410A manifold gauge set to the vapor valve service port.
NOTE - Normally, the high pressure hose is connected to the liquid line port. However, connecting it
to the vapor port better protects the manifold gauge set from high pressure damage.

 B - With both manifold valves closed, connect the cylinder of HFC-410A refrigerant to the center port of
the manifold gauge set.

CONNECT GAUGE SET

TEST FOR LEAKS

NOTE - Later in the procedure, the HFC-410A container will be replaced by the nitrogen container.

After leak testing, disconnect gauges from service ports. 
NOTE - Service valve cores remain removed for the following evacuation procedure.

LEAK TEST

Leak Test and Evacuation
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A - Open both manifold valves and start the vacuum pump.
B - 

NOTE - During the early stages of evacuation, it is desirable to close the manifold gauge valve at least once. A rapid rise in pressure
indicates a relatively large leak. If this occurs, repeat the leak testing procedure.

NOTE - The term absolute pressure means the total actual pressure above absolute zero within a given volume or system. Absolute
pressure in a vacuum is equal to atmospheric pressure minus vacuum pressure.

C - When the absolute pressure reaches 23,000 microns (29.01 inches of
mercury), perform the following:
Close manifold gauge valves.
Close valve on vacuum pump.
Turn off vacuum pump.
Disconnect manifold gauge center port hose from vacuum pump.
Attach manifold center port hose to a nitrogen cylinder with pressure
regulator set to 150 psig (1034 kPa) and purge the hose.
Open manifold gauge valves to break the vacuum in the line set and indoor
unit.
Close manifold gauge valves.

D - Shut off the nitrogen cylinder and remove the manifold gauge hose from the cylinder. Open the manifold gauge valves to release the
nitrogen from the line set and indoor unit.

E - Reconnect the manifold gauge to the vacuum pump, turn the pump on, and continue to evacuate the line set and indoor unit until the
absolute pressure does not rise above 500 microns (29.9 inches of mercury) within a 20-minute period after shutting off the vacuum pump
and closing the manifold gauge valves.

F - When the absolute pressure requirement above has been met, disconnect the manifold hose from the vacuum pump and connect it to a
cylinder of HFC-410A positioned to deliver liquid refrigerant. Open the manifold gauge valve 1 to 2 psig in order to release the vacuum in the
line set and indoor unit.

G - Perform the following:
Close manifold gauge valves.
Shut off HFC-410A cylinder.
Reinstall service valve cores by removing manifold hose from service valve. Quickly install cores with core
tool while maintaining a positive system pressure.
Replace stem caps and finger tighten them, then tighten an additional one-sixth (1/6) of a turn as illustrated.

OUTDOOR
UNIT

TO VAPOR
SERVICE VALVE

TO LIQUID LINE
SERVICE VALVE

MICRON
GAUGE

VACUUM PUMP

1/4 SAE TEE WITH SWIVEL
COUPLER

500

MANIFOLD
GAUGE SET

HFC-410A

RECOMMEND
MINIMUM 3/8” HOSE

A - Connect low side of manifold gauge set with
1/4 SAE in-line tee to vapor line service valve

B - Connect high side of manifold gauge set to
liquid line service valve

C - Connect available micron gauge connector
on the 1/4 SAE in-line tee.

D - Connect the vacuum pump (with vacuum
gauge) to the center port of the manifold
gauge set. The center port line will be used
later for both the HFC-410A and nitrogen
containers.

HIGHLOW

1
2
3

4
567

8
9
10

11 12

1/6 TURN

NITROGEN

3CONNECT GAUGE SET

A

B

C

D

4 EVACUATE THE SYSTEM

NOTE - Remove cores from service valves (if not already done).

Possible equipment damage.
Avoid deep vacuum operation. Do not use
compressors to evacuate a system.
Extremely low vacuum can cause internal
arcing and compressor failure. Damage
caused by deep vacuum operation will
void warranty.

WARNING !

EVACUATION

H - Open suction service valve first before liquid valve to release the unit charge into the system. Replace valve
caps and tighten (8 ft. lb.). Caps are the primary seal.

Evacuate the line set and indoor unit until a slight vacuum is indicated on the micron gauge (approximately 23,000 microns or 
29.01 inches of mercury).

NOTE - Position 
canister to deliver 
liquid refrigerant.
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Electrical - Circuit Sizing and Wire Routing

24VAC Transformer

Thermostat Control and Low Voltage 
Control Wiring

The 

The 

The 

 

NS22HM Low Voltage Control Wiring 
Connections
The 

Electrical Shock Hazard! 
 WARNING

ELECTROSTATIC DISCHARGE (ESD)
Precautions and Procedures

 WARNING

 WARNING

 WARNING
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Thermostat Type Indoor Unit Type
Qty. of 

Wires to 
Unit

NS22HM Terminal 
Strip Connections Unit Operation Field Wiring 

Diagram

6

5  

Table 6. NS22HM Thermostat Control Options

Size Circuit and Install Service Disconnect 
Switch

SERVICE
DISCONNECT

SWITCH

MAIN FUSE
BOX/BREAKER

PANEL

Figure 11.  

NOTE: 

Install Thermostat

THERMOSTAT

5 FEET
(1.5M)

Figure 12.  

NOTE: 
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OUTDOOR UNIT

CONNECTS TO
(2) RAST 6-PIN
CONNECTORS

LOW VOLTAGE 
MAKE-UP BOX

ROUTE CONTROL
WIRING THROUGH

GROMMET AND
SECURE WITH

CABLE TIE

GROMMET AND
CABLE TIE

USE WATERTIGHT
CONDUIT FOR HIGH
VOLTAGE

CONNECT CONDUIT
TO CUTOUT AND
ROUTE HIGH
VOLTAGE WIRING

Figure 13.  

Route Control Wires

Wire Run Length AWG# Insulation Type
18  
16

Table 7. Conventional 24VAC Thermostat Wiring

Route High Voltage and Ground Wires
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RAST 6-PIN
CONNECTOR

RAST 6-PIN
CONNECTOR

VARIABLE CAPACITY
OUTDOOR UNIT

TWO STAGE /
VARIABLE SPEED

GAS FURNACE

CONVENTIONAL 24VAC
HEAT PUMP

THERMOSTAT

W
L

Y2
Y1
O

DS

C
I+
I-
R

DF
TST

Y1
O

C

W1
R
G

TC
TO
ACC2
ACC1

Y1
O
DH

C
W2
W1
R
G

DS

W2

O.D. SENSOR
OPTIONAL

FOR SINGLE STAGE OPERATION INSTALL A JUMPER BETWEEN Y1 TO Y2 ON THE OUTDOOR UNIT 
TERMINAL STRIP

FOR SINGLE STAGE OPERATION INSTALL A JUMPER BETWEEN Y1 TO Y2 ON THE OUTDOOR UNIT 
TERMINAL STRIP

RAST 6-PIN
CONNECTOR

RAST 6-PIN
CONNECTOR

VARIABLE CAPACITY
OUTDOOR UNIT

SINGLE STAGE FURNACE /
PSC AIR HANDLER

CONVENTIONAL 24VAC
HEAT PUMP

THERMOSTAT

W
L

Y2
Y1
O

DS

C
I+
I-
R

DF
TST

Y
O

C

W
R
G

TC
TO
ACC2
ACC1

Y1
O
DH

C
W2
W1
R
G

O.D. SENSOR
OPTIONAL

CONSTANT TORQUE /
VARIABLE SPEED

AIR HANDLER

RAST 6-PIN
CONNECTOR

RAST 6-PIN
CONNECTOR

VARIABLE CAPACITY
OUTDOOR UNIT

CONVENTIONAL 24VAC
HEAT PUMP

THERMOSTAT

W
L

Y2
Y1
O

DS

C
I+
I-
R

DF
TST

Y1
O

C

W1
R
G

TC
TO
ACC2
ACC1

Y1
O
DH

C
W2
W1
R
G

DS

W2

O.D. SENSOR
OPTIONAL

FOR SINGLE STAGE OPERATION INSTALL A JUMPER BETWEEN Y1 TO Y2 ON THE OUTDOOR UNIT 
TERMINAL STRIP

Figure 14. Conventional 24VAC Heat Pump 
Thermostat Wiring - Single Stage

RAST 6-PIN
CONNECTOR

RAST 6-PIN
CONNECTOR

VARIABLE CAPACITY
OUTDOOR UNIT

TWO STAGE /
VARIABLE SPEED

GAS FURNACE

CONVENTIONAL 24VAC
HEAT PUMP

THERMOSTAT

W
L

Y2
Y1
O

DS

C
I+
I-
R

DF
TST

Y1
O

C

W1
R
G

TC
TO
ACC2
ACC1
R2
Y2
Y1
O
DH

C
W2
W1
R
G

DS

W2

Y2

O.D. SENSOR
OPTIONAL

RAST 6-PIN
CONNECTOR

RAST 6-PIN
CONNECTOR

VARIABLE CAPACITY
OUTDOOR UNIT

SINGLE STAGE FURNACE /
PSC AIR HANDLER

CONVENTIONAL 24VAC
HEAT PUMP

THERMOSTAT

W
L

Y2
Y1
O

DS

C
I+
I-
R

DF
TST

C

W
R
G

TC
TO
ACC2
ACC1
R2
Y2
Y1
O
DH

C
W2
W1
R
G

Y

O.D. SENSOR
OPTIONAL

CONSTANT TORQUE /
VARIABLE SPEED

AIR HANDLER

RAST 6-PIN
CONNECTOR

RAST 6-PIN
CONNECTOR

VARIABLE CAPACITY
OUTDOOR UNIT

CONVENTIONAL 24VAC
HEAT PUMP

THERMOSTAT

W
L

Y2
Y1
O

DS

C
I+
I-
R

DF
TST

Y1
O

C

W1
R
G

TC
TO
ACC2
ACC1
R2
Y2
Y1
O
DH

C
W2
W1
R
G

DS

W2

Y2

O.D. SENSOR
OPTIONAL

Figure 15. Conventional 24VAC Heat Pump 
Thermostat Wiring - Two Stage
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Outdoor Unitary Control

Jumpers and Terminals

RAST TERMINALS FOR 
THERMOSTAT WIRING 
CONNECTION

CHARGE MODE AND 
OPERATION MODE

JUMPER DETAIL

PUSH BUTTON

7 SEGMENT 
DISPLAY

OPERATION 
MODE 
JUMPER

CHARGE 
MODE JUMPER
(CHRG MODE)

Figure 16.  

7-Segment Display and Push Button

Alarms

Charge Mode Jumper
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Charge Mode Display String

Charge Mode Jumper Operation in the Cooling Mode

Charge Mode Jumper Operation in the Heat Pump 
Heating Mode

Exiting Charge Mode

NOTE: 
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Cooling Operation Mode Jumper

Operation Mode 
Jumper

Jumper 
Position

Target Suction 
Pressure Setting

Table 8. Cooling Operation Mode Jumper 
(Conventional 24VAC Thermostats Only)

Heating Operation Mode Jumper

Operation Mode 
Jumper

Jumper 
Position

Target Liquid Pressure 
Setting

Table 9. Heating Operation Mode Jumper 
(Conventional 24VAC Thermostats Only)

Figure 17. Operation Mode Jumper
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NS22HM Unit Operation with a Conventional 
24VAC Single-Stage Heat Pump Thermostat – 
Heating Mode

Unit Operation

NS22HM Unit Operation with a Conventional 
24VAC 2-Stage Heat Pump Thermostat – Cooling 
Mode

The 

NS22HM Unit Operation with a Conventional 
24VAC 2-Stage Heat Pump Thermostat – Heating 
Mode

NS22HM Unit Operation with a Conventional 
24VAC Single-Stage Heat Pump Thermostat – 
Cooling Mode
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NOTE: 

Defrost Test

The 

To Initiate a Forced Defrost Cycle Using the 
Unitary Control Push Button
1. 

2. 

3. The 

4. 

5. 

The Forced Defrost Cycle will end when any of the 
following conditions are met:
• 

• 

• 

• 

Defrost Function

NOTE: 

Defrost Operating Modes

• 
• 
• 

Defrost Termination Temperatures 

50°F (10°C).
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Designator Description Input Output Common

O

RAST Connector Terminal Designations

O

I-

R

Table 10. Outdoor Control Terminal Designations and Inputs / Outputs
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WARNING

Designator Description Input Output Common

 

CHRG

Charge Mode 
Disabled

Charge Mode 
Enabled

MODE
CHRG
MODE

GND

Table 11. Outdoor Control Terminal Designations and Inputs / Outputs
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Servicing Units Delivered Void of Charge

1. 

2. 

3. 

4. 

5. 
54.

6. 

If system dryness is not 
.

Start-Up

 CAUTION

1. 
2. 

3. 

4. 

5. 

6. 

7. 

WARNING

Designator Description Input Output Common

GND

Table 11. Outdoor Control Terminal Designations and Inputs / Outputs
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System Operation and Service

7-Segment Alert and System Status Codes

NOTE: 

Resetting Alert Codes

Manual Reset 

1. 

2. 
3. 

Automatic Reset

NOTE: 

Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

ON

ON ON

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

120

• 

• 

 >  R R
 R

 

 

 > C
 

 

 

 

125

132 • 

• 

180
• 

• 

• 

181 • 

182 • 

183

• 

• 

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

345

The O 

• O 
• 

• 

• 

• 

410
• 

• 

411

• 

• 

• 

• 

412

• 

• 

• 

• 

413

• 

• 

• 

• 

• 

• 

416

• 

• 

• 

• 

• 

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

422

• 

• 

• 
TP

• 

423 40 4 

• 

• 

• 

• 

NOTE:  

424

• 

• 

• 

• 

• 

426
NOTE:  

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

427 21 2 

• 

• 

• 

• 

• 

• 

NOTE:  

• 

• 

NOTE:  

428 22 2 2 

• 

• 

• 

• 

• 

• 

• 

NOTE:  

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

23 2 3 

• 

• 

• 

• 

• 

• 

• 

• 

NOTE:  

Troubleshooting Suggestions:
• Check wire connections (U, V and W) at inverter plug in harness 

and compressor.
• Check the resistance of compressor windings. If not in range, 

replace compressor.
• 
• 

• 

430 26 2 6 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

• 
• 
• 

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

431 27 2 7 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

432 28 2 8 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Troubleshooting Suggestions:
• 

• 

• 
• 

• 

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

433 2 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

434 53 5 3 

• 

• 

• 

NOTE:  

• 

• 

• 

• 

Troubleshooting Options:
• 

• 

• 

• 

• 
• 

NOTE:  

435 60 6 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

436 62 6 2 

• 

• 

• 

• 

• 

• 

NOTE:  

• 

• 

• 
• 

NOTE:  

437 65 6 5 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

438 73 7 3 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

440 13 3 

• 

• 

• 

• 

• 

NOTE:  

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 12. Alert Codes and Troubleshooting
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

441 14 4 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

442 • 

• 

443
• 

• 

• 

600
• 

• L  C 

601

• 

• 

• 

Table 12. Alert Codes and Troubleshooting
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Figure 18. Outdoor Control 7-Segment Unit Status Displays

UNIT TYPE: The next item displayed is the self discovery
unit type. AC = air conditioner and HP = heat pump. If the
unit type cannot be determined, three bars appear.

POWER-UP / RESET:

FIRMWARE VERSION: During initial power-up or reset, the
first item displayed is the outdoor control firmware version.
Example to the right shows firmware version 2.3.

7-SEGMENT POWER-UP DISPLAY STRING

OR OR

UNIT CODE
ery unit code. (may be a single character or two characters).
If the unit code cannot be determined, three bars appear.

THROUGH OR

(These are just examples of firmware version, unit type,
unit nominal capacity and unit codes.)UNIT CODE UNIT TYPE, SIZE AND MODEL

NOT PROGRAMMED

2-TON HEAT PUMP

3-TON HEAT PUMP

4-TON HEAT PUMP

5-TON HEAT PUMP

UNIT NOMINAL CAPACITY: The next item to be displayed
is the self-discovery unit nominal capacity. Valid capacities
are 24 for 2-ton, 36 for 3-ton, 48 for 4-ton and 60 for 5-ton

pear.

OR

7-SEGMENT POWER-UP DISPLAY STRING EXAMPLE

FIRMWARE
VERSION

UNIT
TYPE

UNIT
CAPACITY

UNIT
CODE

.
IDLE MODE

.

.

6 4 76

6

7

56

6

2

6 4 NS22HM-24

NS22HM-36

NS22HM-48

6 NS22HM-60

A C 6 4
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Description Example of Display

Idle Mode
Idle Mode

O.E.M. Test Mode

Cooling Capacity

Diagnostic recal
 

Fault memory clears

.  

Active error in outdoor control Idle mode

Active error in run mode

Outdoor Ambient Temperature (OAT)
104°

Liquid Line Temperature (LIQ)
105°

Charge Mode

 

Table 13. Outdoor Control 7-Segment Unit Status Displays
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PUSH − BUTTON OPERATION

_

_

Allows 
call modes. 

Outdoor control must be in
IDLE mode (no  heating or
cooling operation).

ment display until  DASH
lease the button. Once dash starts flashing, proceed to
next step.

Push and hold button until mode

ment display ( , ,    ,  or
). Immediately release the button,

proceed to next step.

ment display shows the selected mode and the control performs the selected function.

NOTE - See table 7 for explanation of codes.

Figure 19. Push-Button Operation 

Unit Selection Code for Outdoor Control

Unit Code Unit Type Unit Model

64
65
66
67

Table 14.  
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Display Symbol 
or Character Display Fan Test and Display String Option

Displayed 
during start-
up or power 

recycling

.

Control must be in Idle mode

OFF.

Control can be in Idle or demand mode

NOTE - 

Table 15.  

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

Table 16.  
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Field Test Mode Operation

• 
• 
• 

Charge Mode Operation

Figure 20.  

CHRG

Charge Mode 
Disabled

Charge Mode 
Enabled

MODE
CHRG
MODE

Display Display and Action (normal operation)

 

Table 17. Field Test, Diagnostic Recall and Program Menu Options
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Display Display and Action (normal operation)
.

 

 

Table 18.  

TYPICAL 7-SEGMENT ACTIVE COOLING DEMAND DISPLAY STRING

C 2 E 4 4 2 A 7 7
SECOND STAGE 

COOLING DEMAND
ACTIVE ERROR 

CODE (IF PRESENT)
OUTDOOR AMBIENT

AIR TEMP

BY DEFAULT, COOLING DEMAND, ACTIVE ERROR CODES 
AND OUTDOOR AMBIENT TEMPERATURE ARE DISPLAYED.

Figure 21. Typical 7-Segment Demand Display String
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Outdoor control is in IDLE mode 
(No heating or cooling demand)

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.

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.

64

65

66

67

2-TON HEAT PUMP 

3-TON HEAT PUMP 

4-TON HEAT PUMP 

5-TON HEAT PUMP 

SELECTED

NOT
SELECTED

UNIT SELECTION
CODE

1. When 
ton immediately. [Display flashes.]

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.

UNIT

EXAMPLE 7-SEGMENT DISPLAY STRING

FIRMWARE
VERSION

UNIT
TYPE

UNIT
CAPACITY

UNIT
CODE

.
IDLE MODE 

(NO DEMAND)

.

If three horizontal bars are shown in the 7-segment display
during power-up, the outdoor control did not store the last

quence for that setting must be repeated.

NS22HM-24

NS22HM-36

NS22HM-48

NS22HM-60

H P

Figure 22. 
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System Overview

• 
• 

• 
• 

• 

• 

Compressor Protection – Five-Strike Lockout 

Crankcase Heater (HR1) 

Crankcase Heater Thermostat (S40) 

Defrost Function

Frost Accumulation Time

Defrost Cycle Time

Defrost Termination Temperature

NOTE: 

reduced heating performance or damage to the outdoor 
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DEFROST TERMINATION 
JUMPER

DEFROST TERMINATION 
JUMPER

DEFROST COIL 
SENSOR LOCATION

Figure 23. Defrost Components

Maintenance

Outdoor Unit 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
NOTE: 

Outdoor Coil 

• 
• 
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Indoor Unit 
1. 
2. 
3. 

4. 
5. 
6. 

Indoor Coil 
1. 
2. 
3. 
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24 AND 36 HP MODEL

Figure 24. Wiring Diagram

Unit Wiring Diagram
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Unit Sequence of Operation

Yes

No

Yes

No

Room thermostat provides a Y1 or Y2 demand to 
the main control.

All switches closed

operating range.

Check for status or
fault codes in the
outdoor control.

(NOTE - Refer to low
pressure and high

pressure switch flow
charts for sequence

of operation.

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.

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.

and sensors in

Figure 25. Volt Power-Up or Outdoor Reset
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Figure 26. Low Pressure Switch (S87) Sequence of Operation (All Units)

Y1 DEMAND 
OR COOLING 
DEMAND

LOW 
PRESSURE  

CLOSED 
(S87)

CONTACTOR
ENERGIZED

SUCTION 
PRESSURE
CUT-OUT IS

IGNORED FOR
90 SECONDS

LOW PRESSURE
(S87)

CONTACTOR
DE-ENERGIZED

ANTI-SHORT
CYCLE TIMER

BEGINS

INCREMENT
5-STRIKE

COUNTER1

LED ALERT
CODE / OR

SERVICE SOON
ALERT 410
DISPLAYED

ANTI-SHORT
CYCLE TIMER

ENDS

CONTACTOR
ENERGIZED

WAITING FOR
PRESSURE

TO RISE ABOVE
40 PSIG

OUTDOOR AMBIENT
TEMPERATURE IS 15ºF 

OR BELOW

SWITCH IS CLOSED OR 

3

5-STRIKE
COUNTER

REACHES 5
WITHIN A SINGLE

Y1 DEMAND

LOW
PRESSURE
LOCKOUT

LED ALERT
CODE / OR

SERVICE URGENT
ALERT 411
DISPLAYED

SERVICE
REQUIRED2

LED ALERT
CODE / OR

SERVICE SOON
ALERT 410
DISPLAYEDSERVICE

REQUIRED2

NORMAL
OPERATION

CLOSED

CLOSEDOPEN

OPEN

OPEN CLOSED

CLOSED

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 low pressure switch is ignored when
the outdoor temperature is below 15°F.

LOW PRESSURE 
SWITCH

S87

NO
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Figure 27. High Pressure Switch (S4) Sequence of Operation (All Versions)

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.
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Figure 28. Demand Defrost Cycle – Sequence of Operation

START DEFROST 
STATE

ACCUMULATE FROST 
ACCUMULATION TIME – HP RUN 
TIME IF COIL TEMP BELOW 35°F

IF DEFROST CYCLE TIME IS 
CLOSE TO TARGET DEFROST 

CYCLE TIME (BETWEEN 
80% - 120% TARGET DEFROST 
CYCLE TIME) – NO CHANGE IN 
FROST ACCUMULATION TIME

INITIATE DEFROST CYCLE IF 
FROST ACCUMULATION TIME 

EXCEEDS TARGET FROST 
ACCUMULATION 

TIME (INITIALLY 90 MIN.)

IF DEFROST CYCLE TIME IS 
SHORT (80% OR LESS OF 

TARGET DEFROST CYCLE TIME) 
– FROST ACCUMULATION TIME 

INCREASED BY 30 MIN.

DEFROST CYCLE WILL RUN AND 
THE TIME IS COMPARED TO 

TARGET DEFROST CYCLE TIME 
(100S/133S/105S/102S)

DEFROST CYCLE TIME WILL BE 
MEASURED UNTIL COIL TEMP 

REACHES 50°F

DEFROST WILL TERMINATE 
WHEN COIL TEMP REACHES 

TERMINATION TEMP

RETURN TO HP HEATING 
AND RESET RUN TIMER

IF DEFROST CYCLE TIME IS 
LONG (120% OR MORE OF 

TARGET DEFROST CYCLE TIME) 
– FROST ACCUMULATION TIME 

DECREASED BY 30 MIN.

IF DEFROST CYCLE TIME IS 
SIGNIFICANTLY LONGER (200% 

OR MORE OF TARGET 
DEFROST CYCLE TIME) 

OR TERMINATES AT 14m MAX 
TIME – FROST ACCUMULATION 

TIME IS SET TO 30 MIN.
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Component Testing

Verifying High Pressure Switch and Low Pressure Protection Operation

Low Suction Pressure Protection – 

High Pressure Switch (HI-PS)

• 
• 

Checkout – S4 High Pressure Switch

S4 
HIGH 
PRESSURE 
SWITCH

S87 
LOW 
PRESSURE 
SWITCH 

Figure 29. Verifying High and Low Pressure Switch Operation

Verifying Suction Pressure Transducer Operation

VDC

Figure 30. Suction Pressure Transducer Voltage
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Suction Pressure  
(PSIG)

DC Voltage Output  
(Pin 2 to Pin 3)

Suction Pressure  
(PSIG)

DC Voltage Output  
(Pin 2 to Pin 3)

0 110
10 120
20 130
30 140
40 150
50 160
60 170
70 180
80

200
100 210 4.50

Table 19. Suction Pressure Transducer Output Voltage
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Figure 31. Low Pressure Switch (S87) Sequence of Operation (All Units)

Y1 DEMAND 
OR COOLING 
DEMAND

LOW 
PRESSURE  

CLOSED 
(S87)

CONTACTOR
ENERGIZED

SUCTION 
PRESSURE
CUT-OUT IS

IGNORED FOR
90 SECONDS

LOW PRESSURE
(S87)

CONTACTOR
DE-ENERGIZED

ANTI-SHORT
CYCLE TIMER

BEGINS

INCREMENT
5-STRIKE

COUNTER1

LED ALERT
CODE / OR

SERVICE SOON
ALERT 410
DISPLAYED

ANTI-SHORT
CYCLE TIMER

ENDS

CONTACTOR
ENERGIZED

WAITING FOR
PRESSURE

TO RISE ABOVE
40 PSIG

OUTDOOR AMBIENT
TEMPERATURE IS 15ºF 

OR BELOW

SWITCH IS CLOSED OR 

3

5-STRIKE
COUNTER

REACHES 5
WITHIN A SINGLE

Y1 DEMAND

LOW
PRESSURE
LOCKOUT

LED ALERT
CODE / OR

SERVICE URGENT
ALERT 411
DISPLAYED

SERVICE
REQUIRED2

LED ALERT
CODE / OR

SERVICE SOON
ALERT 410
DISPLAYEDSERVICE

REQUIRED2

NORMAL
OPERATION

CLOSED

CLOSEDOPEN

OPEN

OPEN CLOSED

CLOSED

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 low pressure switch is ignored when
the outdoor temperature is below 15°F.

LOW PRESSURE 
SWITCH

S87

NO
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Figure 32. High Pressure Switch (S4) Sequence of Operation (All Versions)

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.
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High Pressure Switch Protection Errors

Alert 
Code

Inverter 
Flash 
Code

Priority 
Condition

Actual Displayed 
Alert Text Component or System Operational State and Troubleshooting Tip How to Clear Alert 

Code

410
• 

• 

411

• 

• 

• 

• 

412

413

Table 20. Alert Codes and Troubleshooting

Compressor Operation, Checkout and Status / Error Codes 

NOTE: 
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0.883 0.883
0.883 0.883 0.883
0.705 0.705

ROTARY 
COMPRESSOR

SCROLL 
COMPRESSOR 
(-60 unit only)

-24

-36

-48

-60

0.883

0.705
0.5870.5870.587

Figure 33. Compressor Operation, Checkout and Status/Error Codes

NOTE: 

ELECTRICAL 
CONNECTION 
PLUG 
LOCATION 
(NOT 
SHOWN)

DISCHARGE

SUCTION

EQUALIZATION 
VALVE

NS22HM ROTARY COMPRESSOR

COMPRESSOR 
ACCUMULATOR

TOP CAP 
THERMOSTAT 
(S173)

ROTARY 
COMPRESSION 
CHAMBER

COMPRESSOR  
MOTOR

CUTAWAY OF TYPICAL ROTARY 
COMPRESSOR (NOT ACTUAL 

NS22HM COMPRESSOR)
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Figure 34. NS23AMA Rotary Compressor Detail (NS22H24M, NS22H36M models)

Compressor Equalization Valve

Figure 35. Compressor Operation, Checkout and Status/Error Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text Component or System Operational State and Troubleshooting Tip How to Clear Alert 
CodeRed 

LED
Green 
LED

430 26 2 6 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

• 
• 
• 

433 2 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

-

Table 21. Outdoor Control 7-Segment Display Alert Codes - Compressor
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text Component or System Operational State and Troubleshooting Tip How to Clear Alert 
CodeRed 

LED
Green 
LED

440 13 3 
-

• 

• 

• 

• 

• 

NOTE:  

• 

• 

• 

• 
• 

• 
• 

NOTE:  

Table 21. Outdoor Control 7-Segment Display Alert Codes - Compressor
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text Component or System Operational State and Troubleshooting Tip How to Clear Alert 
CodeRed 

LED
Green 
LED

441 14 4 
-

-

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

600
• 

• L  
C

Table 21. Outdoor Control 7-Segment Display Alert Codes - Compressor
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Crankcase Heater, Checkout and Status / Error Codes

Crankcase Heater (HR1)

Crankcase Heater Thermostat (S40)

Figure 36. Belly-Band Crankcase Heater Thermostat

Belly-Band Crankcase Heater - 
240VAC, 40 Watts

Crankcase Heater Thermostat

Figure 37. Checking Belly-Band Crankcase Heater

NOTE: 
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Figure 38. Checking Crankcase Heater Thermostat

Compressor Sound Cover

Figure 39. Compressor Sound Cover

Suction Line Filter Drier (Rotary Compressor Models Only)

Figure 40. Suction Line Filter Drier
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Liquid Line Filter Drier (NS22H48M and NS22H60M Scroll Compressor Models Only)

Figure 41. Liquid Line Filter Drier

Top Cap Switch Operation, Checkout and Status / Error Codes

Top Cap Thermal Sensor Switch (S173)

Figure 42. Top Cap Thermal Sensor Switch

TOP OF COMPRESS0R

SWITCH COVER

COMPRESSOR TOP CAP SWITCH
(SPST BI-METALIC SWITCH),

-24 AND -36 - NORMALLY OPENS AT 221-239ºF,

-48 AND -60 - NORMALLY OPENS AT 239-257ºF,
AND CLOSES AT 140-176ºF

AND CLOSES AT 151-187ºF

Figure 43. Verifying Top Cap Thermal Sensor Switch
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Error:

Alert 
Code

Inverter 
Flash 
Code

Priority 
Condition

Actual Displayed 
Alert Text Component or System Operational State and Troubleshooting Tip How to Clear Alert 

Code

422

• 
• 
• 

TP

• 

442 • 

• 

-

Table 22. Outdoor Control 7-Segment Display Alert Codes - Top Cap Switch

Reactor Operations, Checkout and Status / Error Codes

Figure 44. NS22HM Reactor

VOLTAGE “IN”

VOLTAGE “OUT”
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Outdoor Fan Operation and Checkout

VAC Voltage Check

1. 

2. 
3. 
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24 AND 36 HP MODEL

Figure 45. VAC Voltage Check
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Outdoor Control Operation, Checkout and Status / Error Codes

Figure 46. Outdoor Control Unit

RAST TERMINALS FOR 
THERMOSTAT WIRING 
CONNECTION

CHARGE MODE AND 
OPERATION MODE

JUMPER DETAIL

PUSH BUTTON

7 SEGMENT 
DISPLAY

OPERATION 
MODE 
JUMPER

CHARGE 
MODE JUMPER
(CHRG MODE)

Alert 
Code

Inverter 
Flash 
Code

Priority 
Condition

Actual Displayed 
Alert Text Component or System Operational State and Troubleshooting Tip How to Clear Alert 

Code

600
• 

• L  C

601

• 

• 

• 

Table 23. Outdoor Control 7-Segment Display Alert Codes - Outdoor Control Status
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NS22HM Thermostat Control Options
The 

The 

NOTE: 

The 

Thermostat Type Indoor Unit Type
Qty. of 

Wires to 
Unit

NS22HM Terminal 
Strip Connections Unit Operation Field Wiring 

Diagram

6

5  

Table 24. NS22HM Thermostat Control Options
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Cooling Operation Mode Jumper

Operation Mode 
Jumper Jumper Position Target Suction 

Pressure Setting

Table 25. Cooling Operation Mode Jumper 
(Conventional 24VAC Thermostats Only)

Heating Operation Mode Jumper
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NS22HM Unit Operation with a Conventional 
24VAC 2-Stage Heat Pump Thermostat - Heating 
Mode

NS22HM Unit Operation with a Conventional 
24VAC Single-Stage Heat PumpThermostat – 
Cooling Mode

 

Operation Mode 
Jumper Jumper Position Target Suction 

Pressure Setting

Table 26. Heating Operation Mode Jumper 
(Conventional 24VAC Thermostats Only)

Figure 47. Belly-Band Crankcase Heater Thermostat

Unit Operation

NS22HM Unit Operation with a Conventional 
24VAC 2-Stage Heat Pump Thermostat – Cooling 
Mode
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NS22HM Unit Operation with a Conventional 
24VAC - Single Stage Heat Pump Thermostat - 
Heat Pump Heating Mode

NS22HM Unit Operation with a Conventional 
24VAC - Single Stage Heat Pump Thermostat - 
Heat Pump Heating Mode

Defrost Function

NOTE: 

Defrost Operating Modes

• 
• 
• 

Defrost Termination Temperatures 

NOTE: 
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State 
and Troubleshooting Tip

How to Clear 
Alert CodeRed 

LED
Green 
LED

120

• 

• 

 >  R R
 R

 

 

 > C
 

 

 

 

125

132 • 

• 

Table 27. Outdoor Control 7-Segment Display Alert Codes - Outdoor Control Errors
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Unit Sensor Operation, Checkout and Status /Error Codes

6-Pin Sensor Harness (DIS, AMB, COIL)

Discharge Sensor (R7 - No Sensor)

Ambient Temperature Sensor (RT13)

Coil Temperature Sensor (RT21)

4-Pin Suction Temperature Sensor / Liquid Temperature Sensor Harness

Suction Line Sensor (RT41)

Liquid Line Temperature Sensor (RT36)

Figure 48. 

SENSOR RESISTANCE VALUES
RANGE (OHMS)

TEMP RANGE ºF
(ºC)

PIN# / WIRE
SLEEVE COLOR

NONE

OUTDOOR
AMBIENT

COIL

4 AND 3
(BLACK )

6 AND 5 
(BROWN)

2 AND 1

-40 (-40) TO
140 (60)

336,000 to 2,487 (see table
17 on page 77 for exact
temperature to ohm readings)

N/A N/A

-40 (-40) TO
140 (60)

336,000 to 2,487 (see table
17 on page 77 for exact
temperature to ohm readings)

OUTDOOR
AMBIENT

LIQUID LINE
TEMPERATURE

SENSOR HARNESS

BLACK WIRES WITH
BLACK SLEEVE

BLACK WIRES WITH
BR0WN SLEEVE

10 K OHM RESISTOR
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NOTE: 

Figure 49. Temperature Sensor Locations

OUTDOOR AMBIENT
TEMPERATURE

SENSOR

CRANKCASE HEATER
THERMOSTAT (S40) OPENS AT

70ºF, CLOSES AT 50ºF
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Degree 
Fahrenehit Resistance Degree 

Fahrenehit Resistance Degree 
Fahrenehit Resistance Degree 

Fahrenehit Resistance

136.3 2680 56.8 16657 21.6 44154 -11.3 123152
133.1 56.0 21.0 44851 125787
130.1 3040 55.3 20.5 45560 -12.6 128508
127.3 3223 54.6 17616 20.0 46281 -13.2 131320
124.7 3407 47014 134227
122.1 53.2 18273 -14.5 137234

52.5 18607 18.4 48517 -15.2 140347
117.5 17.8 143571
115.3 51.2 17.3 50074 -16.5
113.2 4351 50.5 16.8 50873 -17.2 150378
111.2 4544 16.3 51686

4740 20336 15.7 52514 -18.6 157708
107.4 48.5 15.2 53356 161588
105.6 5136 21057 14.7 54215 -20.1 165624

5336 47.3 21424 14.1 -20.8
102.3 46.6 13.6 -21.5 174200
100.6 5743 46.0 22171 13.1 56887 -22.3 178762

45.4 22551 12.5 57811 -23.0 183522
6157 44.7 12.0 58754 -23.8
6367 44.1 23326 11.5 -24.6
6578 43.5 23720 11.0 -25.4

24120 10.4 -26.2
7007 42.3 24525 62712 -27.0 210805
7225 41.7 63752 -27.8 217080
7444 41.1 8.8 64812 -28.7 223677

88.1 7666 40.5 8.3 230621
7.7 67000 -30.4

85.7 8115 26626 7.2 68128 -31.3 245667
84.5 8343 38.7 27063 6.7 -32.2 253834
83.4 8573 38.1 27505 6.1 70458 -33.2 262482
82.3 8806 37.5 5.6 71661 -34.1 271655
81.2 37.0 28408 5.0 -35.1 281400
80.1 36.4 28868 4.5 74147 -36.1

35.8 75431 -37.1 302840
78.0 35.2 3.4 76745 -38.2
77.0 10001 34.7 30288 2.8 327343
76.0 10247 34.1 30774 2.3
75.0 33.5 31267 1.7 80873
74.1 10747 33.0 31766 1.2 82314
73.1 11000 32.4 32273 0.6
72.2 11256 32787 0.0 85302
71.3 11515 31.3 -0.5 86852
70.4 11776 30.7 33837 -1.1 88440

12040 30.2 34374 -1.7
68.6 12306 -2.2
67.7 12575 35471 -2.8

12847 28.6 36031 -3.4
66.0 13122 28.0 36600 -4.0
65.2 13400 27.5 37177 -4.6
64.4 13681 37764 -5.2 100775
63.6 26.4 -5.7 102733
62.8 14251 25.8 -6.3 104746
62.0 14540 25.3 106817
61.2 14833 24.8 40200 -7.5
60.5 24.2 40833 -8.2 111141

15428 23.7 41476 -8.8 113400
15730 23.2 42130 115727

58.2 16036 22.6 -10.0 118126
57.5 16345 22.1 43468 -10.6 120600

Table 28. Ambient and Liquid Line Sensors Temperature / Resistance Range
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

180
-

-

• 

• 

• 

-

182 • -

183
-

• 

• 
-

424

• 

• 

• 
• 

• 

-

Table 29. Outdoor Control 7-Segment Display Alert Codes – Outdoor Control Errors

DC Inverter Control Operation, Checkout, Status / Error Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

ON

ON

Table 30. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes

Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

423 40 4 

• 

• 

• 

• 

NOTE:  

-

426
NOTE:  

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

427 21 2 

• 

• 

• 

• 

• 

• 

NOTE:  

• 

• 

NOTE:  

428 22 2 2 

• 

• 

• 

• 

• 

• 

• 

NOTE:  

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

23 2 3 

• 

• 

• 

• 

• 

• 

• 

• 

NOTE:  

Troubleshooting Suggestions:
• Check wire connections (U, V and W) at inverter plug in 

harness and compressor.
• Check the resistance of compressor windings. If not in 

range, replace compressor.
• 
• 

• 

430 26 2 6 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

• 
• 
• 

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

431 27 2 7 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

432 28 2 8 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Troubleshooting Suggestions:
• 

• 

• 
• 

• 

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

433 2 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

434 53 5 3 

• 

• 

• 

NOTE:  

• 

• 

• 

• 

Troubleshooting Options:
• 

• 

• 

• 

• 
• 

NOTE:  

435 60 6 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

436 62 6 2 -

• 

• 

• 

• 

• 

• 

NOTE:  

• 

• 

• 
• 

NOTE:  

-

-

437 65 6 5 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

438 73 7 3 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

440 13 3 

• 

• 

• 

• 

• 

NOTE:  

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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Alert 
Code

Inverter 
Code

Inverter Flash 
Code Priority 

Condition
Actual Displayed 

Alert Text
Component or System Operational State and Troubleshooting 

Tip
How to Clear Alert 

CodeRed 
LED

Green 
LED

441 14 4 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

NOTE:  

Table 31. Outdoor Control 7-Segment Display Alert Codes and Inverter LED Flash Codes
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System Refrigerant

 IMPORTANT

1. 
2. 
3. 
4. 

 IMPORTANT

Adding or Removing Refrigerant

Charge Mode Jumper
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Figure 50. Gauge Set Connections

TO LIQUID
LINE SERVICE

PORTTEMPERATURE
SENSOR

DIGITAL SCALE

REFRIGERANT TANK

TEMPERATURE SENSOR
(LIQUID LINE)

MANIFOLD GAUGE SET

A. CLOSE MANIFOLD GAUGE SET VALVES AND CONNECT THE CENTER HOSE TO A CYLINDER OF HFC-410A SET FOR LIQUID PHASE CHARGING.
B. CONNECT THE MANIFOLD GAUGE SET'S LOW PRESSURE SIDE TO THE SUCTION LINE SERVICE PORT.
C. CONNECT THE MANIFOLD GAUGE SET'S HIGH PRESSURE SIDE TO THE LIQUID LINE SERVICE PORT.
D. POSITION TEMPERATURE SENSOR ON LIQUID LINE NEAR LIQUID LINE SERVICE PORT.

OUTDOOR UNIT

CHARGE IN
LIQUID PHASE

CONNECTIONS FOR TESTING AND CHARGING

GAUGE SET

A

C
D

LOW HIGH

BSUCTION LINE
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Figure 52. Using HFC-410A Weigh-In Method

 .

WEIGH-IN

Liquid Line
Set Diameter

HFC-410A
(ounces per foot)

5/16”
3/8”
1/2”

0.40
0.60
1.00

NOTE - The nameplate is shown for illustration purposes only. Go to
actual nameplate on outdoor unit for charge information.

CHARGING METHOD NOTE - Insulate liquid line when it is routed through areas where
the surrounding ambient temperature could become higher than
the temperature of the liquid line or when pressure drop is equal
to or greater than 20 psig.Amount specified

on nameplate

Adjust amount for variation in
line set length and liquid line
diameter using table below. Total charge

+ =

64ºF (17.7ºC) and Below

Example
Factory charge for 3/8" is 0.60 oz/ft  x 15 =  9.0 ounces.

Charging Formula for Liquid Line Charge Adjustments

  

Figure 51. 

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

DRY
BULB

WET
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

1. DETERMINE THE DESIRED DT — MEASURE ENTERING AIR
TEMPERATURE USING DRY BULB (A) AND WET BULB (B).
DT IS THE INTERSECTING VALUE OF A AND B IN THE
TABLE (SEE TRIANGLE).

2. FIND TEMPERATURE DROP ACROSS COIL — MEASURE

ING THE COIL (A AND C). TEMPERATURE DROP FORMULA:
(TDROP) = A MINUS C.

FERENCE BETWEEN THE MEASURED TDROP
SIRED DT (TDROP–DT) IS WITHIN +3º, NO ADJUSTMENT IS
NEEDED. SEE EXAMPLE AT LEFT:

4. ADJUST THE FAN SPEED
TIONS TO INCREASE/DECREASE FAN SPEED.

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

AIRFLOW INDOOR COIL

TURES; RECHECK TEMPERATURES TO CONFIRM THAT THE
TEMPERATURE DROP AND DT ARE WITHIN +3º.
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°F Psig °F Psig °F Psig °F Psig °F Psig °F Psig °F Psig °F Psig
32 100.8 48 137.1 63 178.5 231.6 110 365.0 125 141 545.6
33 64 181.6 80 235.3 111 370.0 126 451.8 142 552.3
34 105.0 50 142.2 65 184.3 81 112 375.1 127 457.6 143
35 107.1 51 144.8 66 187.7 82 242.7 303.8 113 380.2 128 463.5 144
36 52 147.4 67 83 246.5 308.2 114 385.4 145 572.8
37 111.4 53 150.1 68 84 250.3 312.7 115 130 475.6 146
38 113.6 54 152.8 85 254.1 100 317.2 116 131 481.6 147 586.8

115.8 55 155.5 70 200.6 86 258.0 101 321.8 117 401.3 132 487.8 148
40 118.0 56 158.2 71 87 262.0 102 326.4 118 406.7 133 601.0
41 120.3 57 161.0 72 207.2 88 266.0 103 331.0 412.2 134 500.2 150 608.1
42 122.6 58 73 210.6 270.0 104 335.7 120 417.7 135 506.5 151 615.4
43 125.0 166.7 74 214.0 274.1 105 340.5 121 423.2 136 152 622.7
44 127.3 60 75 217.4 278.2 106 345.3 122 428.8 137 153 630.1
45 61 172.6 76 282.3 107 350.1 123 434.5 138 525.8 154 637.5
46 132.2 62 175.4 77 224.4 286.5 108 355.0 124 440.2 532.4 155 645.0
47 134.6 78 228.0 360.0 140

Table 32. HFC-410A Temperature (°F) - Pressure (Psig)

Figure 53. Using HFC-410A Subcooling Method - High Speed (High Capacity)

  

1. THE DIAGNOSTIC SCREEN ON THE THERMOSTAT OR OUTDOOR CONTROL 7-SEGMENT DISPLAY WILL SHOW INDOOR AND
OUTDOOR MOTOR CFMS OR RPMS.

2. MEASURE OUTDOOR AMBIENT TEMPERATURE.   

3. CONNECT GAUGE SET.
4. CHECK LIQUID AND VAPOR LINE PRESSURES. COMPARE PRESSURES WITH COOLING MODE NORMAL OPERATING

PRESSURES IN THE APPLICABLE CHARGING STICKER, NORMAL OPERATING PRESSURES AT MAXIMUM CAPACITY.
NOTE - THE REFERENCE TABLE IS A GENERAL GUIDE. EXPECT MINOR PRESSURE VARIATIONS. SIGNIFICANT
DIFFERENCES MAY MEAN IMPROPER CHARGE OR OTHER SYSTEM PROBLEM.

5. SET THERMOSTAT FOR HEAT/COOL DEMAND, DEPENDING ON MODE BEING USED:

USING COOLING MODE — WHEN THE OUTDOOR AMBIENT TEMPERATURE IS 60°F (15°C) AND ABOVE. TARGET
SUBCOOLING VALUES (MAXIMUM / 100% CAPACITY) IN  APPLICABLE CHARGING STICKER ARE BASED ON 70 TO
80°F (21-27°C) INDOOR RETURN AIR TEMPERATURE; IF NECESSARY, OPERATE HEATING TO REACH THAT
TEMPERATURE RANGE; THEN SET THE INITIAL COOLING DEMAND AT MAXIMUM CAPACITY. THE PREFERRED METHOD IS  
TO USE THE “CHARGE MODE” JUMPER ON THE OUTDOOR CONTROL. SEE CHARGE MODE JUMPER SECTION ON PAGE 80. 
WHEN PRESSURES HAVE STABILIZED, CONTINUE WITH STEP 6.

6. READ THE LIQUID LINE TEMPERATURE; RECORD IN THE LIQº SPACE.
7. READ THE LIQUID LINE PRESSURE; THEN FIND ITS CORRESPONDING TEMPERATURE IN THE TEMPERATURE/ PRESSURE

CHART LISTED IN THE APPLICABLE CHARGING STICKER AND RECORD IT IN THE SATº SPACE.
8. SUBTRACT LIQº TEMPERATURE FROM SATº TEMPERATURE TO DETERMINE SUBCOOLING; RECORD IT IN SCº SPACE.
9. COMPARE SCº RESULTS WITH APPLICABLE CHARGING STICKER, BEING SURE TO NOTE ANY ADDITIONAL CHARGE FOR

LINE SET AND/OR MATCH-UP.
10. IF SUBCOOLING VALUE IS GREATER THAN SHOWN IN APPLICABLE CHARGING STICKER FOR THE APPLICABLE UNIT,

REMOVE REFRIGERANT; IF LESS THAN SHOWN, ADD REFRIGERANT.
11. IF REFRIGERANT IS ADDED OR REMOVED, REPEAT STEPS 6 THROUGH 10 TO VERIFY CHARGE.
12. DISCONNECT GAUGE SET AND RE-INSTALL BOTH THE LIQUID AND SUCTION SERVICE VALVE CAPS.

USE
COOLING

MODE

USE
HEATING

MODE

60ºF
(15ºC)

SATº
LIQº –
SCº =

SUBCOOLING CHARGING METHOD
(All charging MUST be performed while system is operating

either at maximum speed or 100% demand.)
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Figure 54. NS22H24M, NS22H36M Charging Label



31-5000750   Rev. 1

Figure 55. NS22H48M, NS22H60M Charging Label
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Notes




