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IMPORTANT INFORMATION

Pride and workmanship go into every product to provide our customers with quality products. It is possible, however, that
during its lifetime a product may require service. Products should be serviced only by a qualified service technician who is
familiar with the safety procedures required in the repair and who is equipped with the proper tools, parts, testing instruments
and the appropriate service manual. REVIEW ALL SERVICE INFORMATION IN THE APPROPRIATE SERVICE MANUAL BEFORE
BEGINNING REPAIRS.

IMPORTANT NOTICES FOR CONSUMERS AND SERVICERS
RECOGNIZE SAFETY SYMBOLS, WORDS AND LABELS

4\ WARNING

THIS UNIT SHOULD NOT BE CONNECTED TO. OR USED IN CONJUNCTION WITH, ANY DEVICES THAT ARE NOT DESIGN CERTIFIED FOR USE WITH THIS UNIT OR
HAVE NOT BEEN TESTED AND APPROVED BY THE MANUFACTURER. SERIOUS PROPERTY DAMAGE OR PERSONAL INJURY, REDUCED UNIT PERFORMANCE
AND/OR HAZARDOUS CONDITIONS MAY RESULT FROM THE USE OF DEVICES THAT HAVE NOT BEEN APPROVED OR CERTIFIED BY THE MANUFACTURER.

4\ WARNING
WARNING
INSTALLATION AND REPAIR OF THIS UNIT SHOULD BE PERFORMED A
ONLY BY INDIVIDUALS MEETING THE REQUIREMENTS OF AN ENTRY
LEVEL TECHN'C'AN AT A MINIMUM. AS SPECIFIED BY THE AlR' TO PREVENT THE RISK OF PROPERTY DAMAGE, PERSONAL INJURY, OR DEATH,
tl 3
COND|T|0N|NG, HEAT|NG, AND REFR|GERAT|0N INST|TUTE (AHR') DO NOT STORE COMBUSTIBLE MATERIALS OR USE GASOLINE OR OTHER
ATTEMPT'NG TO INSTALL OR REPAIR THIS UNIT WITHOUT SUCH FLAMMABLE LIQUIDS OR VAPORS IN THE VICINITY OF THIS APPLIANCE.
BACKGROUND MAY RESULT IN PRODUCT DAMAGE, PERSONAL
INJURY, OR DEATH.

&\ WARNING

THE MANUFACTURER WILL NOT BE RESPONSIBLE FOR ANY INJURY OR PROPERTY DAMAGE ARISING FROM IMPROPER SERVICE OR
SERVICE PROCEDURES. |F YOU INSTALL OR PERFORM SERVICE ON THIS UNIT, YOU ASSUME RESPONSIBILITY FOR ANY PERSONAL INJURY
OR PROPERTY DAMAGE WHICH MAY RESULT. MANY JURISDICTIONS REQUIRE A LICENSE TO INSTALL OR SERVICE HEATING AND AIR
CONDITIONING EQUIPMENT.

A\ WArnING

HIGH VOLTAGE
DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY
BE PRESENT. FAILURE TO DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

To locate an authorized servicer, please consult your telephone book or the dealer from whom you purchased this product.
For further assistance, please contact:
CONSUMER INFORMATION LINE

GOODMAN® BRAND PRODUCTS AMANA® BRAND PRODUCTS
TOLL FREE TOLL FREE
1-877-254-4729 (U.S. only) 1-877-254-4729 (U.S. only)
email us at: customerservice@goodmanmfg.com email us at: customerservice@goodmanmfg.com
fax us at: (713) 856-1821 fax us at: (713) 856-1821
(Not a technical assistance line for dealers.) (Not a technical assistance line for dealers.)

Qutside the U.S., call 1-713-861-2500.
(Not a technical assistance line for dealers.) Your telephone company will bill you for the call.

A’"‘nﬂ' isaregistered trademark of Maytag Corporation orits related companies and is used under license. Allrightsreserved.



IMPORTANT INFORMATION

SAFE REFRIGERANT HANDLING

While these items will not cover every conceivable situation, they should serve as a useful guide.

& WARNING

REFRIGERANTS ARE HEAVIER THAN AIR. THEY CAN "PUSH OUT" THE
OXYGEN IN YOUR LUNGS OR IN ANY ENCLOSED SPACE. TO AVOID
POSSIBLE DIFFICULTY IN BREATHING OR DEATH:

‘NEVER PURGE REFRIGERANT INTO AN ENCLOSED ROOM OR SPACE. BY
LAW, ALL REFRIGERANTS MUST BE RECLAIMED.

«[F AN INDOOR LEAK IS SUSPECTED, THOROUGHLY VENTILATE THE AREA
BEFORE BEGINNING WORK.

+LIQUID REFRIGERANT CAN BE VERY COLD. TO AVOID POSSIBLE FROST-
BITE OR BLINDNESS, AVOID CONTACT WITH REFRIGERANT AND WEAR
GLOVES AND GOGGLES. IF LIQUID REFRIGERANT DOES CONTACT YOUR
SKIN OR EYES, SEEK MEDICAL HELP IMMEDIATELY.

«ALwWAYS FoLLow EPA ReEGULATIONS. NEVER BURN REFRIGERANT,
AS POISONOUS GAS WILL BE PRODUCED.

&\ WARNING

THeE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY ("EPA")
HAS ISSUED VARIOUS REGULATIONS REGARDING THE INTRODUCTION AND
DISPOSAL OF REFRIGERANTS INTRODUCED INTO THIS UNIT. FAILURE TO
FOLLOW THESE REGULATIONS MAY HARM THE ENVIRONMENT AND CAN
LEAD TO THEH IMPOSITION OF SUBSTANTIAL FINES. THESE REGULATIONS
MAY VARY BY JURISDICTION. SHOULD QUESTIONS ARISE, CONTACT YOUR
LocAL EPA oFFIcE.

& WARNING

To AVOID POSSIBLE EXPLOSION:

- NEVER APPLY FLAME OR STEAM TO A REFRIGERANT CYLINDER. IF YOU
MUST HEAT A CYLINDER FOR FASTER CHARGING, PARTIALLY IMMERSE
IT IN WARM WATER.

« NEVER FILL A CYLINDER MORE THAN 80% FULL OF LIQUID REFRIGERANT.

« NEVER ADD ANYTHING OTHER THAN R-22 TO AN R-22 CYLINDER OR
R-410A To AN R-410A CYLINDER. THE SERVICE EQUIPMENT USED MUST
BE LISTED OR CERTIFIED FOR THE TYPE OF REFRIGERANT USED.

- STORE CYLINDERS IN A COOL, DRY PLACE. NEVER USE A CYLINDER
AS A PLATFORM OR A ROLLER.

AWARNING

To AVOID POSSIBLE EXPLOSION, USE ONLY RETURNABLE (NOT DISPOSABLE)

SERVICE CYLINDERS WHEN REMOVING REFRIGERANT FROM A SYSTEM.

- ENSURE THE CYLINDER IS FREE OF DAMAGE WHICH COULD LEAD TO A
LEAK OR EXPLOSION.

« ENSURE THE HYDROSTATIC TEST DATE DOES NOT EXCEED 5 YEARS.

- ENSURE THE PRESSURE RATING MEETS OR EXCEEDS 400 LBS.

WHEN IN DOUBT, DO NOT USE CYLINDER.

& WARNING

To AVOID POSSIBLE INJURY, EXPLOSION OR DEATH, PRACTICE SAFE
HANDLING OF REFRIGERANTS.

AWARNING

SYSTEM CONTAMINANTS, IMPROPER SERVICE PROCEDURE AND/OR PHYSICAL
ABUSE AFFECTING HERMETIC COMPRESSOR ELECTRICAL TERMINALS MAY
CAUSE DANGEROUS SYSTEM VENTING.

The successful development of hermetically sealed refrigera-
tion compressors has completely sealed the compressor's
moving parts and electric motor inside a common housing,
minimizing refrigerant leaks and the hazards sometimes
associated with moving belts, pulleys or couplings.

Fundamental to the design of hermetic compressors is a
method whereby electrical current is transmitted to the
compressor motor through terminal conductors which pass
through the compressor housing wall. These terminals are
sealed in adielectric material which insulates them from the
housing and maintains the pressure tight integrity of the
hermetic compressor. The terminals and their dielectric
embedment are strongly constructed, but are vulnerable to
careless compressor installation or maintenance proce-
dures and equally vulnerable to internal electrical short
circuits caused by excessive system contaminants.

In either of these instances, an electrical short between the
terminal and the compressor housing may result in the loss
of integrity between the terminal and its dielectric embed-
ment. This loss may cause the terminals to be expelled,
thereby venting the vaporous and liquid contents of the
compressor housing and system.

Aventing compressor terminal normally presents no danger
to anyone, providing the terminal protective cover is properly
in place.

If, however, the terminal protective cover is not properly in
place, a venting terminal may discharge a combination of
(@ hotlubricating oil and refrigerant

(b) flammable mixture (if system is contaminated
with air)
in a stream of spray which may be dangerousto anyone inthe
vicinity. Death or serious bodily injury could occur.

Under no circumstances is a hermetic compressor to be
electrically energized and/or operated without having the
terminal protective cover properly in place.

See Service Section S-17 for proper servicing.



PRODUCT IDENTIFICATION

AN Z 13 018

A- Amana® brand

N  Deluxe Split System

. Condenser R-410A
Z: HeatPump R-410A

11 - 11 SEER
13 - 13 SEER
14 - 14 SEER
16 - 16 SEER

18= 1-1/2Tons
24= 2Tons
30= 2-1/2 Tons
36= 3Tons

Major/Minor Revisions

1-208/230V Single-Phase 60 Hz
2 - 220/240V Single-Phase 50 Hz
3 - 208/230V Three-Phase 60 Hz
4 - 460V Three-Phase 60 Hz

5 - 380/415V Three-Phase 50 Hz

42 = 3-1/2Tons

48 = 4 Tons
59= 5Tons
60= 5Tons
61= 5Tons



PRODUCT IDENTIFICATION

SS Z 14 036 1 AA

G Goodman® brand
(Standard Feature Set)

S Goodman® brand
(High Feature Set)

A Amana® brand
Deluxe

D Goodman® brand
Deluxe

V  Valueline

Major/Minor Revisions

1- 208/230V Single-Phase 60 Hz
2 - 220/240V Single-Phase 50 Hz
3 - 208/230V Three-Phase 60 Hz
4 - 460V Three-Phase 60 Hz

5 - 380/415V Three-Phase 50 Hz

S SplitSystem

X: Condenser R-410A
Z: HeatPump R-410A

13 - 13 SEER 018 = 1-1/2 Tons 042 = 3-1/2 Tons

14 - 14 SEER 024 = 2 Tons 048 = 4 Tons

16 - 16 SEER 030 =2-1/2 Tons 059 = 5 Tons

18 - 18 SEER 036 = 3 Tons 060 = 5 Tons
038 = 3 Tons



PRODUCT IDENTIFICATION

—4 » T >

Z U C

CAPF 1824 A 6 AA

Indoor Coil Major/Minor Revisions
2=R-22
Upflow/Downflow Coil 4 =R-410A
Horizontal A-Coil 6 =R-410A or R-22
Horizontal Slab Coil
Coated Coils
A= Fits 14" Furnace Cabinet
B = Fits 17-1/2" Furnace Cabinet
C = Fits 21" Furnace Cabinet
D =Fits 24-1/2" Furnace Cabinet
N = Does Not Apply (Horizontal Slab Coils
Unpainted 1824= 1-1/2-2Tons
Painted 3030=  2-1/2 Tons
Unpainted Case 3131= 2-1/2 Tons
3636= 3 Tons
3642=  3-3-1/2Tons
Flowrator 3743=  3-3-1/2Tons
Factory-Installed Non-Adjustable 4860= 4-5Tons
Expansion Valve 4961= 4-5Tons



PRODUCT IDENTIFICATION

MB R 8 00 A A 1

MB - Modular Blower 1:208-230V/60Hz/1 Pt

A: First Series

Speed
E- Variable Speed

A: No Circuit Breaker

8: 800 CFM B: Circuit Breaker
12: 1200 CFM
16: 1500 CFM
20: 2000 CFM 00 No Heat



PRODUCT IDENTIFICATION

§—|U):U

Z U C

AWU F 3642 1 6 AA

Airhandler Major/Minor Revisions
Ceiling Mount PSC Motor 4 =R-410a
Downflow PSC Motor

Multi Position

Variable Speed

Multi Position PSC Motor
Multi Position EEM Motor
Coated Coils

Wall Mount PSC/EEM Motor

1208/240V, 1 Phase, 60 Hz

@ 13 SEER Dedicated Application
3636 =3 Ton

Multi-Position & Downflow Application
1830=1-1/2 - 3-1/2 Tons

Unpainted 3137 =3 Tons
Painted 3642 = 3 - 3-1/2Tons
Uncased Multi-Position & Downflow Application @10 SEER
1729 =3 Ton
Ceing Mount & Wall Mount Applications
Flowrator (Nominal Cooling Capacity/Electric Heat kW)
Expansion Valve 1803 = 1-1/2 Tons Cooling/3 kW Electric Heat

1805=  1-1/2 Tons Cooling/5 kW Electric Heat
2405= 2 Tons Cooling/5 kW Electric Heat
3608 = 3 Tons Cooling/8 kW Electric Heat

3105= 1-1/2 - 2-1/2 Tons Cooling/5 kW Electric Heat

3210= 2-2-1/2 Tons Cooling/5 kW Electric Heat
3705= 3 Tons Cooling/5 kW Electric Heat

3708 = 3 Tons Cooling/8 kW Electric Heat
3710= 3 Tons Cooling/10 kW Electric Heat

An "F"in the model number denotes a
Factory Installed Float Switch is present.

All Airhandlers use DIRECT DRIVE MOTORS. Power supply is AC 208-240v, 60 hz, 1 phase.




PRODUCT IDENTIFICATION

ARUZF 18 B 1 4 AA

A Single-Piece Major/Minor Revisions
Airhandler

C Ceiling Mount PSC Motor 4 =R-410a

R Multi Position PSC Motor

S Multi Position EEM Motor

W  Wall Mount PSC/EEM Motor 1208/240V, 1 Phase, 60 Hz

U Unpainted B= 17-1/2"Wide
P Painted C= 21" Wide
N Uncased D= 24-1/2"Wide
F  Flowrator 18 = 1-1/2 Tons 42 = 3-1/2 Tons
T Expansion Valve 24 = 2 Tons 47 = 3-1/2 Tons
25= 2 Tons 48 = 4 Tons
29 = 2-1/2 -3 Tons 49 = 4 Tons
30 = 2-1/2 Tons 59 = 5 Tons
36 = 3 Tons 60 = 5 Tons
37 =2-1/2-3 Tons 61 =5Tons

Airhandlers use DIRECT DRIVE MOTORS. Power supply is AC 208-230v, 60 hz, 1 phase.
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PRODUCT IDENTIFICATION LIGHT COMMERCIAL

GS X 11 090 1 AA

G- Goodman brand
A- Amana brand

Major/Minor Revisions

- 208/230V Single-Phase 60 Hz
- 220/240V Single-Phase 50 Hz
- 208/230V Three-Phase 60 Hz
- 460V Three-Phase 60 Hz

- 380/415V Three-Phase 50 Hz

S Split System

. Condenser R-410A
Z: HeatPump R-410A

a A WON B

11- 11 SEER

13- 13 SEER

14 - 14 SEER

16 - 16 SEER 090 - 7-1/2 Tons

120 - 10 Tons

GSX110903AA GSZ110903AA
GSX110904AA GSZ110904AA
GSX111203AA GSZ111203AA
GSX111204AA GSZ111204AA

A R 090 AA

Single Piece Major/Minor Revisions
Air Handler

R Multi Position 090 7-1/2 Tons
PSC Motor 120 10 Tons

For use with GSX/GSZ11 Light Commercial models only.
11



PRODUCT IDENTIFICATION LIGHT COMMERCIAL

GSX11 LIGHT COMMERCIAL
GOODMAN® BRAND SPLIT X-R410A CONDENSERS 11 SEER
Model/Rev Description

GSX11090*AA : : :
GSX11120*AA Introduction of Goodman Light Commercial 11 SEER, R-410A Condensers.
GSX111203AB
GSX110903AB 208-230V and 460V 3 Phase condensing units with new ball valve/brackets, suction
GSX111204AB tube/assembly and panel w/offset.
GSX110904AB

GSZ11 LIGHT COMMERCIAL

GOODMAN SPLIT Z-R410A HEAT PUMP 11 SEER
Model/Rev Description
GSZ11090*AA . . .
GSZ11120*AA Introduction of Goodman Light Commercial 11 SEER, R-410A Heat Pumps.
GSZ110903AB
GSZ111203AB 208-230V and 460V 3 Phase R410A heat pump units with new ball valve/brackets, suction
GSZ110904AB tube/assembly and panel w/offset.
GSZ111204AB
AR LIGHT COMMERCIAL
A SINGLE PIECE R-MULTI-POSITION PSC MOTOR
Model/Rev Description

ARO0904A Introducation of new 7.5 & 10 Ton Air Handler Models, for use with GSX11 and GSZ11
AR1204A Light Commercial Models.

12



PRODUCT IDENTIFICATION

Split System Heat Pumps

ASZ13
AMANA® BRAND SPLIT Z-R410A HEAT PUMP 13 SEER
Model/Rev Description
ASZ130**1AA Initial release of Amana® Brand 13 SEER Heat Pump R410A.
ASZ130**1AB Introduces new revisions with improved circuiting for effective defrost.

ASZ130[18, 36-60]1AB
ASZ130[24-30]1AC

Introduces models containing crankcase heater, CCH switch and upgraded defrost
control.

ASZ130[18, 36-60]1AC
ASZ130[24-30]1AD

Relocation of low pressure switch from liquid line to suction line as a compressor
safeguard to prevent low pressure from entering.

ASZ130[18, 36-60]1AD
ASZ130[24-30]1AE

Initial release of models using single speed PSC motors; removal of low ambient
temperature switch.

ASZ130241BA

Release of 2 Ton models, conwerting from 3/8" to 5mm condenser coils

ASZ130181AF
ASZ130[24-30]1AG

Current reversing valve change from Dunan to new SanHua reversing valve

ASZ130481AF

Current Ranco reversing valve 0151M00020 replaced by SanHua 0151R00070 reversing
valve

13



PRODUCT IDENTIFICATION Split System Heat Pumps

ASZ14
AMANA® BRAND SPLIT Z-R410A HEAT PUMP 14 SEER
Model/Rev Description
ASZ140%1AA gg:zls;(er]lgzsceozzrﬁlr-nana® Brand 14 SEER Heat Pump R410A with sound blankets and
ASZ140**1AB Screw locations mowved in the top panel, base pans, louvers, and control box cowvers.
ASZ140**1AC Horizontal style louvers.

ASZ140[18, 42-48]1AD
ASZ140[24-36, 60]1AE

New steel muffler, and suction tubes w/shock loop.

ASZ140361AF
ASZ140421AD
ASZ140[48-60]1AE

TXV & compensator replaced with flowrator & accumulator.

ASZ140[18, 30,36]1AF

ASZC160[42,48,60]1AF

ASZ140241AG Sanhua (RANCO) rewersing valves.

ASZ14[42, 48, 60]1AE

ASZ140241AF Smaller B1227315 reversing valve.

ASZ140[18,30,36]1AG . .

AS7140241AH Introduction of heat pumps with accumulators, crankcase heaters, and upgraded defrost

control.

ASZ140361BA

Chassis size reduction from large to medium.

ASZ140[18, 30]1AH
ASZ140241AJ
ASZ140[42-60]1AG

Relocation of low pressure switch from liquid line to suction line as a compressor
safeguard to prevent low pressure from entering.

ASZ140[18, 30]1AJ
ASZ140241AK
ASZ140[42-60]1AH
ASZ140361BB

2 speed PSC motors replaced with single speed PSC motors.

ASZ140181AL
ASZ140241AM
ASZ140301AL
ASZ140361BC
ASZ140381AB
ASZ140[42-60]1AK

Revision made for design improvement.

ASZ140381AA

35" chassis with 6-channel flowrator and ZP29K5 compressor.

ASZ140[18-30]1BA

Updated ratings and agency information.

ASZ140[18-60]1KA

Introduction of ready 15, 14 SEER heat pumps to meet the 2015 energy efficiency
requirement.

14



PRODUCT IDENTIFICATION

Split System Heat Pumps

ASZ16
AMANA® BRAND SPLITS Z-R410A HEAT PUMP 16 SEER
Model/Rev Description
ASZ160**1AA Initial release of Amana® Brand 16 SEER Heat Pump R410A.
ASZ160"1AB Introduces models with screw locations moved in the top panel, base pans, louvers, and
control box cowers.
ASZ160**1AC Horizontal style louvers.
ASZ160**1AD Muffler and standardized TXV, Compensator using the ASZ18 Seer weldment.
ASZ160241AD

ASZ160[36-60]AE

Adds new steel muffler, and suction tubes w/shock loop.

ASZ160[24, 36]1AF
ASZ160[48, 60]1AF

Sanhua (RANCO) reversing valves.

ASZ160[24,36,48,60]1KA

ASZ18
AMANA® BRAND SPLIT Z-R410A HEAT PUMP 18 SEER
Model/Rev Description
ASZ180**1AB Initial release of Amana® Brand 18 SEER Heat Pump R410A.

ASZ180[36, 48, 60]1AC

Sanhua (RANCO) reversing valves.

ANZ13

AMANA® BRAND SPLIT SYSTEM N-BASE Z-R410A HEAT PUMP 13 SEER

Model/Rev

Description

ANZ130[18-60]1AA

Initial release of Amana® Brand Split System Base Heat Pump, 13 Seer R-410A units.

ANZ130[18/24/30]1AB

Rewersing valve change from Dunan to new SanHua reversing valve

ANZ130481AB

Ranco 0151M00020 reversing valve changed to new SanHua 0151R00070 reversing valve

ANZ14

AMANA® BRAND SPLIT SYSTEM N-BASE Z-R410A HEAT PUMP 14 SEER

Model/Rev

Description

ANZ140(18-60)1AA

Introduction of ready 15, 14 SEER heat pumps to meet the 2015 energy efficiency
requirement.

ANZ140(24-30)1AB

Energy guide update.

15



PRODUCT IDENTIFICATION

Split System Heat Pumps

DSZ16
DELUXE SPLIT Z-R410A HEAT PUMP 16 SEER
Model/Rev Description
DSZ160**1AA Initial release of Deluxe Goodman 2-stage 16 SEER heat pumps with R-410A.
DSZ160241AC

DSZ16036, 48, 60]1AB

Sanhua (RANCO) rewersing valves.

DSZ18
DELUXE SPLIT Z-R410A HEAT PUMP 18 SEER
Model/Rev Description
DSZ180**1AA Initial release of Deluxe Goodman 2-stage 18 SEER heat pumps with R-410A.

DSZ180[36, 48, 60]1AB

Sanhua (RANCO) rewersing valves.

VSZ13
VALUE SPLIT Z-R410A HEAT PUMP 13 SEER
Model/Rev Description
VSZ13*1AA Initial release of Value Line 13 SEER heat pumps with R-410A.

VSZ130[24 & 30]1AB

Improved circuiting for effective defrost.

VSZ130[24 & 36]1BA

Initial release of models with 5mm Smart Coil ™.

VSZ130[18, 42, 48]1AB

VSZ130241BB Models containing crankcase heater, CCH switch and upgraded defrost control.
VSZ130301AC

VSZ130[24 & 36]1BC

VSZ130301AE Release of single phase models with new 6 pole motor.

VSZ130[18, 42 & 48]1AD

VSZ130[18, 42-60]1AC

Relocation of low pressure switch from liquid line to suction line as a compressor

VSZ130301AD safeguard to prevent low pressure from entering.
Release of 2 Ton models with a compressor change from ZP21K5EPFV130 to
VSZ130241CA
ZP20K5EPFV130.
VSZ130181AE Changed from four-piece louver assembly to a two piece louver assembly. Added a corner
VSZ130421AF post on 26" and 29" chassis.
VSZ130361BD Single phase models with new 6 pole motor.
VSZ130301AF Changed from four-piece louver assembly to a two piece louver assembly. Added a corner
VSZ130481AE post on 26" and 29" chassis.
VSZ130421AF Compressor change from ZP36K5EPFV130 to ZP34K5EPFV130.
VS7130241CB 2 Ton models changing from the current four p_mce louver assembly,.to a two piece louver
plus a corner post on Goodman and value series 26" and 29" chassis.
VSZ130181AF
VSZ130241BD Rewersing valve change from Dunan to new SanHua.
VSZ130301AG
VSZ130481AF Ranco 0151M00020 reversing valve replaced by SanHua 0151R00070 reversing valve

16



PRODUCT IDENTIFICATION

Split System Heat Pumps

GSZ13
GOODMAN SPLIT Z-R410A HEAT PUMP 13 SEER
Model/Rev Description
GSZ13*1AA Initial release with Regal Beloit motor.
GSZ13**1AB
GSZ13**3AA Initial release with Broad Ocean motor.
GSZ13**4AA

GSZ130[24 & 30]1AC

Release of minor revision with improved circuiting for effective defrost.

GSZ130[24 & 36]1BA

Initial release of models with 5mm Smart Coil™.

GSZ130241CA

Release of 2 Ton models with a compressor change from ZP21K5EPFV130 to
ZP20K5EPFV130.

GSZ130241CB

2 Ton models changing from the current four piece louver assembly, to a two piece louver
plus a corner post on Goodman and value series 26" and 29" chassis.

GSZ130[18, 42-60]1AC

GSZ130301AD Release of models containing crankcase heater, CCH switch and upgraded defrost control.
GSZ130361BB

GSZ130[18,42,48,60]1AD
GSZ130301AE Relocation of low pressure switch from liquid line to suction line as a compressor safeguard

GSZ130[36,48,60{3,4]AB
GSZ130[48,60{3,4]AB

to prevent low pressure from entering.

GSZ130[18,42,48]1AF
GSZ130301AG
GSZ130[36,48]3AD
GSZ130484AC

Changing from the current four piece louver assembly, to a two piece louver plus a corner
post on Goodman and value series 26" and 29" chassis.

GSZ7130361BC
GSZ130[42 & 48]1AE

Release of models with new 6 pole motor/fan combination.

Models with new 6 pole motor/fan combination. Changing from the current four piece louver

GSZ130361BD assembly, to a two piece louver plus a corner post on Goodman and value series 26" and
29" chassis.
GS7130421AF Release of two piece louver plus corner post on 26" and 29" chassis with compressor

changing from ZP36K5EPFV130 to ZP34K5EPFV130.

GSZ130[36 & 48]3AC

Release of 3 phase models with new 6 pole motor.

GSZ14**1AA Initial release of 14 SEER models.

GSZ130481AG

GSZ130483AE Replaced Ranco reversing valve 0151M00020 with SanHua 0151R00070 reversing valve .

GSZ130484AD

GSZ14
GOODMAN SPLIT Z-R410A HEAT PUMP 14 SEER
Model/Rev Description

GSZ140(18-60)1KA Introduction of ready 15 14 SEER heat pumps to meet the 2015 energy efficiency
GSZ140491AA requirement.

GSZ140(18-30)1KB

Energy guide update. PCBDM160 with new software.

17




PRODUCT IDENTIFICATION

Split System Heat Pumps

VSZ14

VALUE SPLIT Z-R410A HEAT PUMP 14 SEER

Model/Rev

Description

VSZ14[018-060]1AA

Introduction of ready 15, 14 SEER heat pumps to meet the 2015 efficiency requirement.

VSZ140(18-30)1AB

Energy guide update. PCBDM160 with new software.

18



PRODUCT IDENTIFICATION

Split System Heat Pumps

SSZ14
SPECIAL HIGH FEATURE SPLIT Z-R410A HEAT PUMP 14 SEER
Model/Rev Description
SSZ140**1AA Initial release of Goodman 14 SEER Heat Pump R410A.
SSZ7140**1AB Screw locations moved in the top panel, base pans, louvers, and control box cowers.
SSZ140**1AC Broad Ocean Motors.
SSZ140181AC
SSZ140241AF Discharge line mufflers added.
SSZ140301AD
SSZ140361AF Added discharge line mufflers. Replaced TXV and compensator with flowrator and
SSZ140[42-60]1AD accumulator.
SSZ140241AG Smaller B1227315 reversing valve.
SSZ7140[18, 30, 42-60]AE
SSZ140241AH Sanhua (RANCO) rewersing valves.
SSZ140361AG
SSZ7140[18, 30, 42-60]AF . ,
SS7140241A7 Ln;:]c;:igjlctlon of heat pumps with accumulators, crankcase heaters, and upgraded defrost
SSZ7140361AH '
SSZ140[18,30]1AH Changed from four-piece louver assembly to a two piece louver assembly. Added a corner
SS2140241AL ost on Goodman 26" and 29" chassis
SSZ7140361BB P '

SS7140140[18, 30]1AJ
SS7140[19, 25]1AC
SS7140[31, 37]1AC
SSZ140241AM
SS7140361BCC
SSZ7140381AB
SS7140140381AB
SS7140[42-60]AH

Revision made for design improvement.

SSZ7140[18-60]1AD

Relocation of low pressure switch from liquid line to suction line as a compressor
safeguard to prevent low pressure from entering.

SSZ140361AF Chassis size reduction from large to medium
SSZ7140[42-60]1AD g '
SSZ140381AA Initial release of 35" chassis with 6-channel flowrator and ZP29K5 compressor.

SS7140[18-30]1BA

Updated ratings and agency information.
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PRODUCT IDENTIFICATION Split System Heat Pumps

SSZ16
SPECIAL HIGH FEATURE SPLIT Z-R410A HEAT PUMP 16 SEER
Model/Rev Description
SSZ160**1AA Initial release of Goodman 16 SEER Heat Pump R410A.
SSZ160**1AB Screw locations mowved in the top panel, base pans, louvers, and control box covers.
SSZ160"1AC Broad Ocean Motor. Updated muffler and standardized TXV. Compensator using ASZ18
SEER weldment to the SSZ160601AC.
SSZ716[024-48]1AC _ .
SS7160601AD Discharge line mufflers added.
SSZ160361AF Added discharge line mufflers. Replaced TXV and compensator with flowrator and
SS7160[42-60]1AD accumulator.
SSZ160241AF
SSZ160[36, 48]1AD Sanhua (RANCO) reversing valves.
SSZ160601AE
::228[2;6128':] 1AE Ln;:]c;:igjlction of heat pumps with accumulators, crankcase heaters, and upgraded defrost
SSZ160601BA '
SS7160241AH Changed from four-pufce Iouve"r assembly to a two piece louver assembly. Added a corner
post on Goodman 26" and 29" chassis.
SS7160601BB Ultratech® compressor
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PRODUCT IDENTIFICATION

Split System Condensers

GSC13
GOODMAN BRAND SPLIT CONDENSERS 13 SEER

Model/Rev

Description

GSC130[18-24]1AA

Initial release of 26" chassis R-22

GSC130[36-48]1AA

Initial release of 29" chassis R-22

GSC13036,48*AA

Initial release of 3 Phase models

GSC130™1AB Screw hole location moved
GSC13048*AC '
GSC130[36,48]*AB :
GSC130361BB 8-pole fan motors replaced with 6-pole.

GSC130[18-30]AC

Broad Ocean motor 0131M00060.

GSC130[18, 24, 30]1AD
GSC130[421, 484]AC
GSC130[18, 24, 30]1AE
GSC130[481, 483] AE/AF

Hairpin removed from coil.

GSC130363[AE/AF]

GSC130361[DE/DD]

GSC13048*AD Broad Ocean motor 0131M00061.

GSC130481AG Bristol compressors

GSC130361DF P :

GSC130181B*

GSC130421B* Conversion from 3/8" diameter tube coils to 5 mm coils.
GSC13048[1B*/3B*/4B*

GSC130361BA Initial release of 35" chassis.

GSC130361BA Copeland Scroll compressor.

GSC130181CA Compressor change from a recip compressor to a Panasonic Rotary compressor.

GSC130[24-30]1CA

Reduced chassis size from the current 29x32.5 to 26x32.

Conversion from 3/8" diameter tube coils to 5 mm coils. Compressor changed to CR18K7-

GSC130241DA .

PFV-230; Refrigerant charge reduced.
g:ggg:g;;’i Conversion from 3/8" diameter tube coils to 5 mm coils. 2.5 & 3 ton units have new coll
GSC130301DA slab height and new louver panels. 2.5 ton - small chassis; 3 ton - medium chassis.
GSC130601CA 29" chassis
GSC13060[3BA/4BA] '
GSC130181DA
GSX130[24-30]1EA Replaces Copeland compressor with Briston reciprocating compressor.
GSC130361GA
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PRODUCT IDENTIFICATION

Split System Condensers

GSX13
GOODMAN BRAND SPLIT X-R410A CONDENSERS 13 SEER
Model/Rev Description
GSX130**1AA Initial release of Goodman 13 SEER R-410A Condensers with Regal Beloit motors
GSX13061[1/3/4]AA Introduction of Goodman 13 SEER R-410A Condensers that supplement our current 5 ton
models.
GSX130363AB
GSX130484AB Changed from the current four piece louver assembly, to a two piece louver plus a corner
GSX130603AB post on Goodman and value series 26" and 29" chassis.
GSX130604AB
GSX130**1AB Broad Ocean motors.
GSX130483AB 3 Phase model with new 6 pole motor.
GSX130483AC 3 phase model changing from the current four_plece louver assembly, to a two piece louver
plus a corner post on Goodman and value series 26" and 29" chassis.
ggﬁggigigg Introduction of 1.5 ton condenser with Rechi Compressor.
GSX130**1BA Introduction of Goodman 13 SEER R-410A Condensers using SmartCoil® coils. Units will
GSX130**3AA have new louvers because units are smaller. Piston size change. Other components
GSX130**4AA unchanged.
GSX130301BB Replaced fan motor to -294 and fan blade to -18 on GSX130301BA models.
GSX130[42, 48]1BC _ .
GSX130301BC Changed from the current four piece louver assembly, to a two piece louver plus a corner
GSX130601BB post on Goodman and value series 26" and 29" chassis.

GSX130[42, 48]1BB

New 6 pole motor/fan combination.

GSX130181CA Rotary compressor.

GSX130421CA Introduction of Goodman 3.5 and 4 ton 13 SEER condensing units with reciprocating
GSX130481CA compressor.

GSX130361CA Replaced current compressor with compressor ZP29K5EPFV130.

GSX130[18-36]1DA

Condenser conversion to 23" chassis for the 1.5 - 3 ton models.

Changed from a 4 leg Rechi Compressor 50N382XV-ZAKM to 3 Leg Rechi Compressor

GSX130181ED 50N382XV-5AKM. Changed Suction line Assy from 0210R01608 to 0210R01406. This
minor

GSX13031DB Improved coil circuit assembly for greater capacity/efficiency and a new discharge tubing
assembly.

GSX130361EA Introduction of Goodman 3 ton conwersion from 29" chassis to 26".

GSX130361EB Changed from the current four p|.ece IoIEJver ass"embly, Fo a two piece louver plus a corner
post on Goodman and value series 26" and 29" chassis.

GSX130371AA Improved decibel ratings for Canadian market.
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PRODUCT IDENTIFICATION

Split System Condensers

GSX14
GOODMAN BRAND SPLIT X-R410A CONDENSERS 14 SEER
Model/Rev Description
GSX14**1AA Introduction of Goodman 14 SEER R-410A models.

GSX140[18-19]1KA
GSX140[24-25]1KA
GSX140[30-31]1KA
GSX140[36-37]1KA

GSX140[42, 48, 60]1KA

condenser 5mm architecture with updated scroll compressors.

Goodman Split X 14 Seer Condensing units. Introducing the Goodman 14 SEER standard

GSX140241KB Replaced 1/12hp fan motor with 1/8hp fan motor.
GSX140311AA Introduction of 12.2 EER air conditioning units.
GSX16
GOODMAN BRAND SPLIT X-R410A CONDENSERS 16 SEER
Model/Rev Description
GSX160**1FA Initial release of the Goodman 16 SEER R410A Condensers.
GSX160611FA New high capacity 5 ton model that will supplement the current GSX160601 models.

GSX160[18-61]1FB

Ball valve change from 0151R00045 and 0151R00046.

GSX16(48/60)1FD

Ball valve change from 0151R00046 to 0151R00008.

GSX160601GA

7mm coils.
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PRODUCT IDENTIFICATION Split System Condensers

SSX14
SPECIAL HIGH FEATURE SPLIT X-R410A CONDENSERS 14 SEER
Model/Rev Description
SSX140**1AA Initial release of Goodman 14 SEER AC 410A.
SSX140"1AB REVISIONs have screw focations moved In the top panel, base pans, fouvers, and Control

box cowvers

SSX14018, 241AC

Revised condenser coils by removing [1] haripin.

SSX140301AC

Model contains the Broad Ocean motor 0131M00060

SSX14036-601AC

Models contain the Broad Ocean motor 0131M00061

SSX14030,361AD

Revised condenser coils by removing [1] haripin.

SSX140421AD

Introduces SSX140421A in 29" base pan

SSX140[18-24]1BA
SSX140[30-36]1BA

Converts 1.5 - 3.5 ton condenser coil tubes from 3/8" tube diameter to 5mm tube
diameter.

SSX140421CA
SSX140[18-36]1BC Changing from the current four piece louver assembly, to a two piece louver plus a corner
SSX140421CC post on Goodman and value series 26" and 29" chassis.
SSX140[18-36]1BD
S5X140421CD Revision made for design improvement
SSX140481BB gn imp '
SSX140601AG
— - — -

SSX140421BA Rewvision for SSZ140421B* in 29 base pan and it _W|II the re_duce the unit charge from 180

0z. to 170 oz. and replace the 1/4 hp outdoor unit motor with 1/6 hp motor.
SSX14030-421AE Revised condenser coils by removing [1] haripin.
::ﬁjgalzsfl]é? Introduction of Goodman 14 SEER R-410A Condensers with SmartCoil® Coils.
SSX140[18-36]1BB . . Lo N

Relocation of low pressure switch from liquid line to suction line as a compressor
SSX140421CB safeguard to prevent low pressure from enterin
SSX140601AF g P P g

SSX16
SPECIAL HIGH FEATURE SPLIT X-R410A CONDENSER 16 SEER
Model/Rev Description

SSX160**1AA Introduces Goodman 16 SEER AC 410A
SSX160"1AB New revisions have screw locations mowved in the top panel, base pans, louvers, and

control box cowers.
SSX160**1AB New revisions have screw locations moved in the top panel, base pans, louvers, and
SSX160591AA control box cowers.

SSX160[24, 36, 48]1BA
SSX160[30 & 42]1AA

SmartCoil® coils.

SSX160[24, 36]1BC
SSX160[30, 42]1AB

Changing from the current four piece louver assembly, to a two piece louver plus a corner
post on Goodman and value series 26" and 29" chassis.

SSX160601BA

ZPS49K compressor.

SSX160[24,36,60]1BB

Relocation of low pressure switch from liquid line to suction line as a compressor
safeguard to prevent low pressure from entering.
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PRODUCT IDENTIFICATION

Split System Condensers

DSX16
DELUXE SPLIT X-R410A HEAT PUMP 16 SEER
Model/Rev Description
DSX160**1AA Initial release of Goodman 2-stage, 16 SEER condensing units with R-410A.

DSX160[24, 36]1BA

Conversion of 2 & 3 ton models to SmartCoil® Caoils.

DSX160241BC

Introduces Ultratech® 2.0 compressor changes.
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PRODUCT IDENTIFICATION Split System Condensers

VSX13
VALUE SPLIT X-R410A CONDENSER 13 SEER
Model/Rev Description

VSX130[18-48]1AA Introduces Value Line 13 SEER condensing units with R-410A.

VSX130611AA Supplements the 5 ton model GSX130611 to enhance performance.

VSX130301AB Replaced fan motor to -294 and fan blade to -18 on the VSX130301AA.

VSX130301AC Changed from current four piece louver assembly to a two piece louver assembly plus a

VSX130[42-48]1AC corner post on Goodman and value series 26" and 29" chassis.

VSX130[42-48]1AB Replaced with 6-pole motor and Copeland compressor.

VSX130181BA Rotary compressor.

VSX130181EA . . .

VSX130181EB Introduction of 1.5 ton condenser with Rechi Compressor.

VSXL30181ED Changed 4-leg Rechi Compressor 50N382XV-ZAKM to 3-Leg Rechi Compressor
50N382XV-5AKM. Changed Suction line Assy from 0210R01608 to 0210R01406.

VSX130241BA 2.0 ton condensing units with aluminum coils, aluminum manifolds w/existing scroll
compressor.

VSX130361BA Replaced current compressor with compressor ZP29K5EPFV130.

VSX130361EB Changed from current four p|ece louver assembly., to a two piece louver plus a corner post
on Goodman and value series 26" and 29" chassis.

VSX130601BA Condensing units with SmartCoil® coils.

VSX130601BB Changing from the current four p|ece louver assembly,_to a two piece louver plus a corner
post on Goodman and value series 26" and 29" chassis.

VSX130421BA . . : . :

VSX130481BA 3.5 and 4 ton 13 SEER condensing units with reciprocating compressor.

VSX130[18-36]1DA

3.5 and 4 ton 13 SEER Condensers conwersion to 23" chassis for the 1.5 - 3 ton models.

2.5 13 SEER Condensers with improved coil circuit assembly for greater

VSX130301DB : - . . .
capacity/efficiency and the creation of a new discharge tubing assembly.
VSX130301EA 3 Ton .13 SEER Condensers release of 3 ton models conwverting from 29" chassis to 26
chassis.
VSX130241EA 2.0 To.n 13 SEER Condensers with Rechi Compressor, converting 23" chassis to 26
chassis
VSX130371AA 2.5 13 SEER Condensers with improved decibel ratings for Canadian market.
VSX130241EB Compressor wires yellow, red and black changing from 40" to 45".
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PRODUCT IDENTIFICATION

Split System Condensers

VSX14
VALUE SPLIT X-R410A CONDENSER 13 SEER

Model/Rev

Description

VSX140[18-19]1AA
VSX140[24-25]1AA
VSX140[30-31]1AA
VSX140[36-37]1AA
VSX140[42, 48, 60]1AA

Introducing the 14 SEER standard condenser 5mm architecture with updated scroll
COMpressors.

VSX140241AB

Replaced 1/12hp fan motor with 1/8hp fan motor.
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PRODUCT IDENTIFICATION

Split System Condensers

AMANA® BRAND SPLIT SYSTEM N-BASE X-R410A CONDENSERS 13 SEER

ANX13

Model/Rev

Description

ANX130[18-24]1AA

Launch of the Tier 1.5T & 2.0T models. Launched with 26" chasis to accommodate
horizontal style louvers.

ANX130[30-61]1AA

Initial release.

AMANA® BRAND SPLIT SYSTEM N-BASE X-R410A CONDENSERS 14 SEER

ANX14

Model/Rev

Description

ANX140[18-60]1AA

Introducing the Amana® Brand 14 SEER standard condenser 5mm architecture with
updated scroll compressors.

ANX140241AB Replaces 1/12hp fan motor with 1/8hp fan motor.
ANX140431AA Introduction of ready 15, 12.2 EER air conditioning units.
ASX13
AMANA® BRAND SPLIT X-CONDENSERS 13 SEER
Model/Rev Description

ASX130**1AA Initial release new models of Amana® Brand Deluxe 13 SEER AC R410A conditioners.
Initial release of new models of Amana® Brand Deluxe 13 SEER AC R410A conditioners;

ASX130611AA '
replaced ASX130601* models.

H ®

ASX130611AA Introduction of Amana® brand 13 SEER R-410A Condensers that supplement our current
5 ton models.

ASX130**1BA Iqltlal release of models using SmartCoil™ coils. Smaller units with new louvers. Piston
size changed; other components unchanged.

ASX130*1CB Relocation of low pressure swﬂgh from liquid line to suction line. Compressor safeguard to
prevent low pressure from entering.

ASX130181DA Initial release of models with new 266 fan motor; Low pressure switch removed.

ASX130181DB

ASX130[24-48]1CD Low pressure switch 013M00082 added; updated wiring diagram.

ASX130601CC

ASX130[24-48]1CC Initial release of models with single speed PSC motors; Does not contain a low pressure

ASX130601CB switch, low ambient temperature switch and relay.

ASX130361DA Release of 3 ton models with a 26" chassis.
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PRODUCT IDENTIFICATION Split System Condensers
ASX14
AMANA® BRAND SPLIT X-CONDENSERS 14 SEER
Model/Rev Description
ASX140%*1AA Initial release of models of Amana® Brand Deluxe 14 SEER AC R410A conditioners.
ASX140**1AB Screw locations mowved in the top panel, base pans, louwvers, and control box covers.
ASX140**1AC Horizontal style louvers.

ASX14018-361AD

Revised condenser coils by removing (1) hairpin. R410A quantity reduced by 6 ounces.

ASX140421AD

Initial release of model ASX140421A in 29" base pan

ASX140421BA

29" platform. Unit charge reduced from 180 oz. to 170 oz. 1/4 hp outdoor unit motor
replaced with 1/6 hp motor.

ASX14018-361BA
ASX140[42-48]1CA

1.5 - 3.5 ton condenser coil tubes converted from 3/8" tube diameter to 5mm tube
diameter.

ASX140[18-30]1BA
ASX140[42-48]1CA

Initial release of models using SmartCoil® coils.

ASX140[18-36]1CB
ASX140421DB
ASX140601BB

Low pressure switch relocated from liquid line to suction line as a compressor safeguard
to prevent low pressure from entering.

ASX140[24-36]1CC
ASX140421DC
ASX140481CB
ASX140601BC

Initial release of models with single speed PSC motors; Does not contain a low pressure
switch, low ambient temperature switch and relay.

ASX140181DB
ASX140[24-36]1CD
ASX140421DD
ASX140481CC
ASX140601BD

Low pressure switch added.

ASX140181DD
ASX140[24-48]1CE
ASX140421DE
ASX140601BE

Design improvement.

ASX140181DA

Initial release of models with new 266 fan motor; Low pressure switch removed.

ASX140[18-19, 24-25]1KA
ASX140[30-31, 36-37]1KA
ASX140[42, 48, 60]1KA

Initial release of 5mm architecture with updated scroll compressors.

ASX140241KB

1/8 hp fan motor replaced 1/12 hp fan motor.
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PRODUCT IDENTIFICATION Split System Condensers

ASX16
AMANA® BRAND SPLIT X-CONDENSERS 16 SEER
Model/Rev Description
ASX160**1AB Screw locations mowved in the top panel, base pans, louwvers, and control box covers.
ASX160**1AC Horizontal style louvers.
ASX160**1FA Single speed outdoor fan.
ASX160611FA High capacity 5 ton models that supplement the current ASX160601 models.
ASX160611GA 7mm coils.

ASX160[24-60]1BA

Wiring diagram updated with notes.

ASX160[24/36]1CA Initial release of Conversion of 2 & 3 ton models to SmartCoil® coils.
ASX160(48/60/61)1FB Ball valve change from 0151R00046 to 0151R00081
ASX18
AMANA® BRAND SPLIT X-CONDENSERS 18 SEER
Model/Rev Description
ASX180**1AB Initial release new models of Amana® Brand Deluxe 18 SEER AC R410A conditioners.

30



PRODUCT IDENTIFICATION Air Handlers

ACNF
A-SINGLE PIECE AIR HANDLER CEILING MOUNT N-UNCASED FLOWATER
Model/Rev Description
ACNF****1AA Release of all models of 13 SEER Dayton uncased air handlers.
ACNF***16AA Release of all models of 13 SEER Dayton uncased air handlers suitable for use with R-22
& R-410A.
ACNF****1AB Drain pan material change.
ACNF****1BA Current wawey fin design with replaced new louvered fin design
ACNE***16DA Converted copper coils, manifolds, hairpins, flowrators, 90° flowrator stub to aluminum.

Conversion of copper 3/8" return bends to aluminum 5/16" return bends.

ACNF180[51-81]6DB
ACNF240[51-81]6DB

ACNF241016DB UL1995 heater change.

ACNF300[51-81]6DB

ACNF301016DB

ADPF
A-SINGLE PIECE DOWNFLOW AIR HANDLER PSC MOTOR PAINTED FLOWATER
Model/Rev Description

ADPF****16AA Introduction of new 13 SEER Air Handler Models suitable for use with R-22 and R-410A.

ADPE364216AB Replacement of the current spot vyelded blower housing with the same cinched or crimped
design used on the 80% furnace line.

ADPE486016AB Replacement of the current spot vyelded blower housing with the same cinched or crimped
design used on the 80% furnace line.

ADPE304216AC Replacement of the current spot vyelded blower housing with the same cinched or crimped
design used on the 80% furnace line.

ADPF****1BA Replacement of all ARPFcoils using wawy fin with louver enhanced fin.

ADPF182416CA Replacement of existing air handler copper coils and other associated parts with

ADPF486016CA aluminum components.
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PRODUCT IDENTIFICATION

Air Handlers

AEPF
A-SINGLE PIECE E-MULTI-POSITION VARIABLE SPEED PAINTED FLOWATER
Model/Rev Description

AEPF****16AA Introducation of new 13 SEER Air Handler Models suitable for use with R-22 and R-410A.
AEPF****16BA Introduction of new models adding lower kW hit kits on the S&R plate.

Replacement of the current spot welded blower housing with the same cinched or crimped
AEPF****16BB . :

design used on the 80% furnace line.
AEPF****16CA Replacement of all ARPFcoils using wawy fin with louver enhanced fin.
AEPF***1BA Introduction of R-22 Only Air Handlers.
AEPF313716AA Introduction of 3-Ton Air Handler units with 3-row coil.
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PRODUCT IDENTIFICATION

Air Handlers

ARUF
A-SINGLE PIECE AIR HANDLER R-MULTI-POSITION PSC MOTOR UNPAINTED FLOWRATOR
Model/Rev Description
ARUF172916AA 'Introductlon' of new .Alr Han'dle.zr Models with all aluminum evaporator COI|S.' Conwersion
includes coils, manifold, hairpin, flowrators, 3/8" return bend to 5/16" aluminum return
A24-00-2RCA
bends.
ARUF****16AA Introduction of new 13 SEER Air Handler Models suitable for use with R-22 and R-410A
ARUF364216AB Replaced current spot welded blower housing with cinched/crimped design used on the
ARUF486016AB .
80% furnace line.
ARUF364216AC
ARUF****16BA Replaced waw fin with louver enhanced fin.
ARUF***1BA Introducation of R-22 Only Air Handlers.
ARUE**16CA Replaced existing air handler copper coils and other associated parts with aluminum
components.
ARUF***14AA . . . .
ARUF**14AB Initial release of the redesigned air handlers manufactured at the Houston furnace facility.
ARUF18B14AB
ARUF24B14BA R-410A only. 2 & 3 ton coil replacement. 2 ton replaced w/3 row/16" tall; 3 ton replaced
ARUF36C14BA with 18" tall coil. 3.5 ton model blower motor changes from 10X8 to 10X10.
ARUF42C14AB
ARUF24B14BB Changed 16 Tall, 3 Row, 6 Cir Coil Assembly to 14 Tall, 3 Row , 6 Cir Coil Assembly.
ARUF24B14CA Initial release of model to meet AHRI requirements
ARUF30C14BA ARUF30B, 17.5 inch wide models conwerted to an ARUF30C, 21 inch wide model.
ARUF36C14BB : . -
ARUF42C14AC The aluminum models changes the RBs, COs, and coil slabs to 9mm braze joints.
ARUF36C14BC
ARUF30B14AC
ARUF30C14BB Serial plate changes
ARUF42C14AD
ARUF(48/60)D14AC
Initial release of new ready 2015 Air Handler Models that meet the 2015 energy efficiency
ARUF(37/43/49)C14AA levels (for 7mm 14 SEER Heat Pumps).
ARUF(37/43/49)D14AA Initial Release. D53 Cabinet (for 7mm 14 SEER Heat Pumps).
Initial release of new ready 2015 Air Handler Models that meet the 2015 energy efficienc
ARUF(47/61)D14AA y 9y y

levels (for 7mm 14 SEER Heat Pumps).

ARPF
A-SINGLE PIECE AIR HANDLER R-MULTI-POSITION PSC MOTOR PAINTED FLOWRATER
Model/Rev Description
ARPF364216AB Replacement of the current spot welded blower housing with the same cinched or crimped
ARPF486016AB design used on the 80% furnace line.
ARPF****16BA Waw fin replaced with louver enhanced fin.
ARPF****1BA Introduction of R-22 Only Air Handlers.
ARPF***16CA Replaced air handler copper coils and other associated parts with aluminum components.
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PRODUCT IDENTIFICATION

Air Handlers

ARPT - R410A ONLY

A-SINGLE PIECE AIR HANDLER R-MULTI-POSITION PSC MOTOR PAINTED FLOWRATER TXV

Model/Rev Description
ARPT***14AA Initial release of the new air handlers.
ARPT***14AB Initial release of the air handlers manufactured at the Houston furnace facility.

ARPT[18-36]B14AC
ARPT[36-60]D14AC

Serial plate changes.

ASPF
A-SINGLE PIECE AIR HANDLER S-MULTI-POSITION EEM MOTOR PAINTED FLOWRATOR
Model/Rev Description
ASPF***16AA Introduction of new ASPF Air Handlers.
Initial release of modified ASPF control scheme, to ensure blower operation during and
ASPF****16BA after call for heat on units with heat kits and replacing waw fin with louver enhanced fin on
coil.
ASPE*16CA Replaced existing air handler copper coils and other associate departs with aluminum
components.
ASPE***16DA Initial release of models with Emerson SelecTech motor. Replaced Regal-Beloit X-13
motor.
ASPE***16EA Replaced of existing air handler copper coils and other associated parts with aluminum

components and replaced Regal-Beloit X-13 motor with Emerson SelecTech motor.

ASPT
A-SINGLE PIECE AIR HANDLER S-MULTI-FPOSITION EEM MOTOR PAINTED TXV
Model/Rev Description
ASPT(24/36/48/60)*14 Introduction of new generation ASPT air handlers.
ASPT36C14AB
ASPT(48/60)D14AB 9mm return bend coil changes to new generation of ASPT air handlers.
ASPT48D14AC
ASPT24B14AC Programmed Broad Ocean Motor. The supplier can program the motor instead of furnace
ASPT30C14AB plant, thus eliminating any programming installing issues. The programmed label will
ASPT36C14AC provide by supplier.
Initial release of models with 2+2 coil slab assy. These models are required to meet
ASPT(42-48)C14AA . L )
higher tonnage rating in Cabinet.
ASPT42D14AB
ASPTA8D14AD Nidec Pre-programmed Motor. Nidec motor can be programmed by the supplier instead of
ASPTE0DI4AC programming at the furnace plant, thus eliminating any programming installing issues.
ASPT(25/29/37)B14AA
ASPTE37/47/59;C14AA Initial release of models with a 2 slab, low airflow resistant coil with a fixed speed ECM.
ASPT(47/49/61)D14AA 53" cabinet size. ASPT42C and ASPT48C 2+2 models discontinued.
ASPT61D14AA Initial release of model for 7mm 14 SEER HPs to meet 2015 DOE energy efficiency lewel.
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PRODUCT IDENTIFICATION Air Handlers

ASUF
A-SINGLE PIECE AIR HANDLER S-ENERGY EFFICIENT MOTOR UNPAINTED FLOWRATOR
Model/Rev Description
ASUF29B14AA Initial release of models in the mid-range efficiency air handler. Incorporates smart frame
ASUF39C14AA chassis with EEM (X-13) style motors and piston type flowrators.
ASUF49C14AA . . . . . i -
ASUF59D14AA Initial release of mid-range efficiency air handler with X-13 motor & fixed orifice flowrator.
ASUF49C14AB 9 mm return bend coil
ASUF59D14AB '
ASUF59D14AC Four row, piston, 9 mm return bend coil.
ASUF59D14AD Nidec Pre-programmed Motor. Nidec motor can be programmed by the supplier.
ASUF29B14AB
ASUF39C14AB Programmed Broad Ocean Motor. The supplier can program the motor.
ASUF49C14AC
MBR
MODULAR BLOWER AIR HANDLER R-MULTI-POSITION PSC MOTOR
Model/Rev Description
MBR****AA-1AA Initial release of a module blower with PSC blower motor.
MBR****AA-1AB A quality improvement to use 0.75" Quiet Flex Insulation.
MBE
MODULAR BLOWER AIR HANDLER E-MULTI-POSITION VARIABLE-SPEED
Model/Rev Description
MBE****AA-1AA Introduction of a module blower with variable speed blower motor.
MBE***AA-1BA Introduction of new models adding lower kW hit kits on the S&R plate.
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PRODUCT IDENTIFICATION Air Handlers

AWUF
A-SINGLE PIECE AIR HANDLER WALL MOUNT UNPAINTED FLOWRATOR
Model/Rev Description

AWUF***16AA Introduction of a 13 SEER Dayton wall mount air handlers suitable for use with R-22 and R
AWUF370**16AA 410A. Coil adapters have been added to coil circuits.
AWUF3005-101AA Initial release of modelw with Burr Oak Louvered Fin coil.
AWUF****1BA Changed from copper tube hairpin to aluminum tube hairpin. Aluminum manifolds and
AWUF****16BA flowrators are purchased parts.
AWUF(18/24/30)0316BA Introduction of 3 kW heater in the AWUF air handlers.
AWUF310516AA
AWUF310816AA Introduction of higher 14 SEER AWUF series air-handlers.
AWUF321016AA
AWUF300(3/5/8/10)16BB . i
AWUF360(5/8/10)16BB Replaced 16x20x1 with 18x20x1 filter.
AWUF18F(3/5/8)16AA
AWUF24F(1/3/5/8)16AA
AWUF30F(1/5/8)16AA
AWUF31F(5/8)16AA Drain pan water sensor switch added.
AWUF32F116AA
AWUF36F(1/5/8)16AA
AWUF37(1/5/8)16AA
AWUF180(3/5/8)16BB
AWUF240(3/5/8/10)16BB
AWUF300(5/8/10)16BC .

Revised for the UL1995 heater changes.
AWUF310(5/8/10)16AB g
AWUF360(5/8/10)16BC
AWUF370(5/8/10)16BB
AWUF19%16A* Introduction of 14 SEER Dayton small chassis wall mount air handlers with fixed speed
AWUE2516A* X13 Stylemotor to match the 1.5 and 2.0 ton AC, AC+EER, and HP models with factory

installed heat from 3 kW to 10 kW.
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PRODUCT IDENTIFICATION Coils
CAUF
C-INDOOR COIL A-UPFLOW/DOWNFLOW UNCASED FLOWRATOR
Model/Rev Description
CAUFR** g AN Initial release of CAUF Dayton Upflow/Downflow coils.
CAUFR***+6BA Burr Oak Louvered Fin released in place of the Waw Fin.
CAUFR****g*DA Replaced _existing copper coils and other associated parts with aluminum components.
CAUF*****gDB Drain pan material changed.
gﬁﬂ:ﬁig;igg?gg Manufacturing Location Change from Dayton to Houston. Designated by "R".
CAUF36***CA Redesign from 2 row to 3 row for performance improvement .
CAUF3030(A/B)6RDB
CAUF3030(C/D)6RDB Manufacturing Location Change from Dayton to Houston. Designated by "R".
CAUF3131(B/C)6RDB
CAPF
C-INDOOR COIL A-UPFLOW/DOWNFLOW PAINTED FLOWRATOR
Model/Rev Description
CAPF*****gAA Initial release of CAPF Dayton Upflow/Downflow coils.
CAPF****gBA Burr Oak Louvered Fin released in place of the Waw Fin.
CAPF36***CA Redesigned for performance improvement from 2 row to 3 row.
CAPF*****gDA Replaced existing copper coils and other associated parts with aluminum components.
CAPF*****gDB Drain pan material changed.
CHPF
C-INDOOR COIL HORIZONTAL A-COIL PAINTED FLOWRATOR
Model/Rev Description
CHPF***gAA Intial release of 13 SEER CHPF horizontal A coil.
Released Burr Oak Louwvered Fin in place of the Waw Fin. The rows changed by one, (i.e.
CHPF*****6BA .
4 row to 3 row; 3 row to 2 row) where applicable.
CHPF1824A6CB
CHPF2430B6CB
CHPF3636B6CB
CHPF3642C6CB Drai terial ch d
CHPF3642D6CB rain pan material changed.
CHPF3743C6BB
CHPF3743D6BB
CHPF4860D6DB
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PRODUCT IDENTIFICATION Coils

CSCF
C-INDOOR COIL S-HORIZONTAL SLAB COIL UNPAINTED FLOWRATOR
Model/Rev Description
CSCR*****6AA Release 13 SEER CSCF slab horizontal cail.
Burr Oak Louvered Fin released in place of the Waw Fin. The rows change by one, (i.e.
CSCF*****6BA :
4 row to 3 row; 3 row to 2 row) where applicable.
CSCF1824N6BB
CSCF3036N6BB Drain pan material change
CSCF3642N6CB P ge.
CSCF4860N6CB
CSCF1824N6CA
CSCF3036N6CA Release 13 SEER CSCF slab horizontal coil. Converting copper coils, maifolds, haripins,
CSCF3642N6CA flowrators to aluminum coils.
CSCF4860N6CA
CTPF
C-INDOOR COIL T-COATED PAINTED FLOWRATOR
Model/Rev Description
CTPF*****6AA Initial release of coated cails.
CTPF1824*6AB
CTPF3030*6AB
CTPF3131*6AB Drai terial ch
CTPE3636*6AC rain pan material change.
CTPF3642*6AB
CTPF4860*6AB
CTUF
C-INDOOR COIL T-COATED UNPAINTED FLOWRATOR
Model/Rev Description
CTUF1824*6AA
CTUF3030*6AA
CTUF3131*6AA Initial release of coated coils. Similar to the CAPF/CAUF except the coil tubing
CTUF3636*6AA assemblies are to be coated with a flexible epoxy polymer E-coating.
CTUF3642*6AA
CTUF4860*6AA
CTUF1824*6AB
CTUF3030*6AB
CTUE3131*6AB Models changed to a Decabromodiphenyl Ether free resin with the same structural
CTUE3636*6AC characteristics and UL characteristics as the current material Decabromodiphenyl Ether a
CTUF3642*6AB flame retardent additive. Decabromodiphenyl Ether is a banned substance.
CTUF4860*6AB

38



ACCESSORIES

LIGHT COMMERCIAL

GSX11

Model Description GSX110903 GSX110904 GSX111203 GSX111204
FSKO1A* Freeze Protection Kit X X X X
ASCO01 Anti Short Cycle Kit X X X X
LAKT-01 Low Ambient Kit X X X X
LSK03* Liquid Line Solenoid Kit X X X X
GSZz11

Model Description GSZ110903 GSZ110904 GSZ111203 GSZ111204
FSKO1A* Freeze Protection Kit X X X X
ASCO01 Anti Short Cycle Kit X X X X
OT-EHR18-60 |Emergency Heat Relay Kit
LAKT-01 Low Ambient Kit X X X X
LSK03* Liquid Line Solenoid Kit
ELECTRIC HEATER KITS

AHKD Nominal Electrical Weight Max.
Model kw Characteristics Stages (Ibs.) Overcu r_rent
Protection

AHKD15-3 15 208-230/3/60 1 56 60

AHKD15-4 15 460/3/60 1 55 30

AHKD20-3 20 208-230/3/60 2 59 70

AHKD20-4 20 460/3/60 2 57 35

AHKD30-3 30 208-230/3/60 2 60 100

AHKD30-4 30 460/3/60 2 58 50
NOTES:

AR Series Air Handlers do not have factory installed electric heat. Purchased as an accessory, these are the ONLY

heater kits that can be used with the AR Series.

e The electrical characteristics of the air handler, electric heater kits and building power supply must be compatible.
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ACCESSORIES

ASX13
Model Description ASX13 | ASX13 | ASX13 | ASX13 | ASX13 | ASX13 ASX13
018* 024* 030* 036* 042* 048* 060*/061*
ABK-20? Anchor Bracket Kit X X X X X X X
ASCO01 Anti-Short Cycle Kit X X X X X X X
CSR-U-1 Hard-start Kit X X X X
CSR-U-2 Hard-start Kit X X
CSR-U-3 Hard-start Kit X X
FSKO1A? Freeze Protection Kit X X X X X X X
LSK02A Liquid Line Solenoid Kit X X X X X X X
TX2N4 A3 TXV Kit X X
TX3N43 TXV Kit X X
TX5N4? TXV Kit X X X
G/VSX13
Model Description GIVSX13|G/VSX13|GIVSX13[GNVSX13|G/VSX13 | GIVSX13 [G/VSX13060*
018* 024* 030* 036* 042* 048* GSX13061*
ABK-20* Anchor Bracket Kit X X X X X X X
ABK-21% Anchor Bracket Kit X X X X
ASCO01 Anti-Short Cycle Kit X X X X X X X
CSR-U-1 Hard-start Kit X X X X
CSR-U-2 Hard-start Kit X X
CSR-U-3 Hard-start Kit X X
FSKO1A! Freeze Protection Kit X X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X X
TX2N4A3 TXV Kit X X
TX3N4? TXV Kit X X
TX5N42 TXV Kit X X X
CSB-15 Sound Blanket Kit X X X
CSB-16 Sound Blanket Kit X X X X
GSX13 Three-Phase models
1 Contains 20 brackets; four
Model Description GSX13 | GSX13 | GSX13 [ GSX130 [ GSX130 lt)gelloc:;tsneededtoanchorunit
0363* | 0483* 0484* |[60/61]3*([60/61]4*
ABK-20" Anchor Bracket Kit X X X X X " nstalled onindoorcotl
ASCO1 Anti-Short Cycle Kit X X X X X e orereh
FSKO1A? Freeze Protection Kit X X X X X 2,”,;222?,:5 agﬂg‘;ﬁf: o
LSK02A Liquid Line Solenoid Kit | X X X X X ponentswhen sed nconnton
vk X e o e
TX5N43 TXVKit X X X X 4 For use on the GSX13 & VSX13
CSB-15 Sound Blanket Kit X X X X ifacfgzs']%L‘jpgacigtr';lgzig
CSB-16 Sound Blanket Kit toanchor unit to pad.
LAKTO1 Low Ambient Kit X X X X X
0163R00002 |Crankcase Heater Kit
0163R00003 |Crankcase Heater Kit X X
0163R00004 |Crankcase Heater Kit X X
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ACCESSORIES

ASX14
Model Description ASX14 ASX14 ASX14 ASX14 ASX14 ASX14 ASX14
018 024 030 036 042 048 060
ABK-20* [Anchor Bracket Kit X X X X X X X
ASCO01 Anti-Short Cycle Kit X X X X X
CSR-U-1 [Hard-start Kit X X X X
CSR-U-2 [Hard-start Kit X X
CSR-U-3 [Hard-start Kit X X
FSKO1A! |Freeze Protection Kit X X X X X X X
LSKO2A |Liquid Line Solenoid Kit X X X X X X X
TX2N4A | TXVKit X X
TX3N4 TXV Kit X X
TX5N4 TXV Kit X X X
GSX14
Model Description GSX14 GSX14 GSX14 GSX14 GSX14 GSX14 GSX14
018 024 030 036 042 048 060
ABK-20' [Anchor Bracket Kit X X X X X X X
ASCO01 Anti-Short Cycle Kit X X X X X X X
CSR-U-1 [Hard-start Kit X X X X
CSR-U-2 [Hard-start Kit X X
CSR-U-3 |Hard-start Kit X X
FSKO1A' |Freeze Protection Kit X X X X X X X
LSKO2A |Liquid Line Solenoid Kit X X X X X X X
TX2N4A |TXVKit X X
TX3N4 TXV Kit X X
TX5N4 TXV Kit X X X
CSB-14 [Sound Blanket Kit X X
CSB-16 [Sound Blanket Kit X X X X X
SSX14
Model Description SSX14 SSX14 SSX14 SSX14 SSX14 SSX14 SSX14
018 024 030 036 042 048 060
ABK-20' [Anchor Bracket Kit X X X X X X X
ASCO01 Anti-Short Cycle Kit X X X X X X X
CSR-U-1 [Hard-start Kit X X X X
CSR-U-2 [Hard-start Kit X X
CSR-U-3 [Hard-start Kit X X
FSKO1A! |Freeze Protection Kit X X X X X X X
LSKO2A |Liquid Line Solenoid Kit X X X X X X X
TX2N4A | TXVKit X X
TX3N4%  [TXVKit X X
TX5N42  [TXVKit X X X

tInstalled on indoor coll

2Require for heat pump applications where ambient temperatures fall below 0°F with 50% or higher relative humidy.
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ACCESSORIES

SSX16
Model Description SSX16 | SSX16 | SSX16 | SSX16 | SSX16 | SSX16
024* 030* 036* 042* 048* 060*
ABK-20? Anchor Bracket Kit X X X X X X
ASCO01 Anti-Short Cycle Kit X X X X X X
CSR-U-1 Hard-start Kit X X X
CSR-U-2 Hard-start Kit X X
CSR-U-3 Hard-start Kit X X
FSKO1A! Freeze Protection Kit X X X X X X
LSK02A Liquid Line Solenoid Kit X X X X X X
TX2N4A TXV Kit X
TX3N4 TXV Kit X X
TX5N4 TXV Kit X X X
1 Installed on indoor coil
humidy.
ASX16/DSX16
Model Description A/DSX16 | A/IDSX16 [ A/IDSX16 | A/IDSX16 | A/IDSX16 | A/DSX16
024* 030* 036* 042* 048* 060*
ABK-20* Anchor Bracket Kit X X X X X X
ASCO01 Anti-Short Cycle Kit X X X X X X
CSR-U-1 Hard-start Kit X X X
CSR-U-2 Hard-start Kit X X
CSR-U-3 Hard-start Kit X X
FSKO1A! Freeze Protection Kit X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X
TX2N4A TXV Kit X
TX3N4 TXV Kit X X
TX5N4 TXV Kit X X X
* Installed on indoor coil
humidy.
ASX/GSX16 (Rev F or Later)
. A/GSX16 | A/IGSX16 | A/IGSX16 | A/IGSX16 | A/GSX16 |A/IGSX16| A/GSX16 | A/IGSX16
Model Description
018F 024F 030F 036F 042F 048F 060F 061F
ABK-20 Anchor Bracket Kit X X X X X X X X
ASCO01 Anti-Short Cycle Kit X X X X X X X X
CSR-U-1 Hard-start Kit X X X X
CSR-U-2 Hard-start Kit X X
CSR-U-3 Hard-start Kit X X X
FSKO1A Freeze Protection Kit X X X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X X X
TXV-30 Fixed TXV Kit X X X
TXV-42 Fixed TXV Kit X X
TXV-48 Fixed TXV Kit X
TXV-60 Fixed TXV Kit X X

1 Installed on indoor coil
2 Required for heat pump applications w here ambient temperatures fall below 0°F w ith 50% or higher relative humidy.
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ACCESSORIES

ASX/DSX18

Model Description A/DSX18 A/DSX18 /DSX18

036* 048* 060*

ABK-20* Anchor Bracket Kit X X X
ASCO01 Anti-Short Cycle Kit X X X
CSR-U-1 Hard-start Kit X
CSR-U-2 Hard-start Kit X
CSR-U-3 Hard-start Kit
FSKO1A Freeze Protection Kit X
LSKO02A Liquid Line Solenoid Kit X X
TX2N4A TXV Kit
TX3N4 TXV Kit X
TX5N4 TXV Kit X X

1 Installed on indoor coil

2 Required for heat pump applications w here ambient temperatures fall below 0°F w ith 50% or higher relative humidity.
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ACCESSORIES

ASZ13

Model Description ASZ13 | ASZ13 | ASZ13 | ASZ13 | ASZ13 | ASZ13 | ASZ13

018 024 030 036 042 048 060

AFE18-60A |All-Fuel Kit X X X X X X X
ASCO01 Anti-Short Cycle Kit X X X X X X X
CSR-U-1* Hard-start Kit X X X X
CSR-U-2* Hard-start Kit X X
CSR-U-3* Hard-start Kit X X
FSKO1A? Freeze Protection Kit X X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X X
OT/EHR18-60|Emergency Heat Relay kit X X X X X X X
OT18-60A3 Outdoor Thermostat w/Lockout Stat X X X X X X X
TX2N4A* TXV Kit X X
TX3N4* TXV Kit X X
TX5N4* TXV Kit X X X

Contains 20 brackets; four brackets needed to anchor unit to pad

Installed on indoor coil.

Required for heat pump applications where ambient temperatures fall below 0°F with 50% or higher relative humidity.

IS

Condensing units & heat pumps with reciprocating compressors require the use of start-assist components when used in conjuntion with an indoor coil using a non-bleed expansion valve refrigerant
metering device.

Field-installed, non-bleed, expansion valve kit - Condensing units and heat pumps with reciprocating compressors require the use of start-assist components when used in conjuntion with an indoor
coil using a non-bleed thermal expansion valve refrigerant.
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ACCESSORIES

GSZ13

Model Description G/IVSZ13|GIVSZ13 [GIVSZ13 |GIVSZ13 [GIVSZ13|G/NVSZ13 |GVSZ13

018 024 030 036 042 048 060

AFE18-60A | pll-Fuel Kit X X X X X X X
ASCO1 Anti-Short Cycle Kit X X X X X X X
CSB-15 Sound Blanket X X X
CSB-16 Sound Blanket
CSR-U-1* Hard-start Kit X X X X
CSR-U-2* Hard-start Kit X X
CSR-U-3* Hard-start Kit X X
FSKO1A? Freeze Protection Kit X X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X X
OT/EHR18-60|Emergency Heat Relay kit X X X X X X X
OT18-60A3 Outdoor Thermostat w/Lockout Stat X X X X X X X
TX2N4A® TXV Kit X X
TX3N4® TXV Kit X X
TX5N4° TXV Kit X X X
GSZ13 Three-Phase

Model Description GSZ13 | GSz13 | GSzZ13 | GSz13 | GSzZ13

036* 048* 048* 060* 060*

AFE18-60A |All-Fuel Kit X X X X X
ASCO01 Anti-Short Cycle Kit X X X X X
FSKO1A2 Freeze Protection Kit X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X
OT/EHR18-60|Emergency Heat Relay kit X X X X X
OT18-60A° Outdoor Thermostat w/Lockout Stat X X X X X
TX3N4® TXV Kit X X
TX5N4° TXV Kit X X X
CSB-15 Sound Blanket Kit X X X X
CSB-16 Sound Blanket Kit X
LAKTO1 Low Ambient Kit X X X X X

Contains 20 brackets; four brackets needed to anchor unit to pad

Installed on indoor coil.

bleed expansion valve refrigerant metering device.

used in conjuntion with an indoor coil using a non-bleed thermal expansion valve refrigerant.

Required for heat pump applications where ambient temperatures fall below 0°F with 50% or higher relative humidity.

Condensing units & heat pumps with reciprocating compressors require the use of start-assist components when used in conjuntion with an indoor coil using a non-

Field-installed, non-bleed, expansion valve kit - Condensing units and heat pumps with reciprocating compressors require the use of start-assist components when
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ACCESSORIES

SSZ14
Model Description SSZ14 | SSZ14 | SSZ14 | SSZ14 | SSZ14 | SSzZ14 | SSzZ14 SSz14
018* 024* 030* 036* 038* 042* 048* 060*
AFE18-60A |All-Fuel Kit X X X X X X X X
CSR-U-1 Hard-start Kit X X X X X
CSR-U-2 Hard-start Kit X X X
CSR-U-3 Hard-start Kit X X
FSKO1A! Freeze Protection Kit X X X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X X X
OT18-60A%> |Outdoor Thermostat X X X X X X X X
OT/EHR18-60|Emergency Heat Relat Kit X X X X X X X X
TX2N4A3 TXV Kit X X
TX3N43 TXV Kit X X X
TX5N43 TXV Kit X X X
ASZ14
Model Description ASZ14 | ASZ14 | ASZ14 | ASZ14 | ASZ14 | ASZ14 | ASZ14 ASZ14
018* 024* 030* 036* 038* 042* 048* 060*
AFE18-60A |All-Fuel Kit X X X X X X X X
CSR-U-1 Hard-start Kit X X X X X
CSR-U-2 Hard-start Kit X X X
CSR-U-3 Hard-start Kit X X
FSKO1A! Freeze Protection Kit X X X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X X X
OT18-60A%2 |Outdoor Thermostat X X X X X X X X
OT/EHR18-60|Emergency Heat Relat Kit X X X X X X X X
TX2N4A3 TXV Kit X X
TX3N43 TXV Kit X X X
TX5N43 TXV Kit X X X
GSZ14
Model Description GSZ14 | GSZ14 | GSZ14 | GSZ14 | GSzZ14 | GSz14 | GSzZ14
018* 024* 030* 036* 042* 048* 060*
AFE18-60A |All-Fuel Kit X X X X X X X
CSR-U-1 Hard-start Kit X X X X
CSR-U-2 Hard-start Kit X X
CSR-U-3 Hard-start Kit X X
FSKO1AL Freeze Protection Kit X X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X X
OT18-60A2 Outdoor Thermostat X X X X X X X
OT/EHR18-60|Emergency Heat Relat Kit X X X X X X X
TX2N4A3 TXV Kit X X
TX3N43 TXV Kit X X
TX5N43 TXV Kit X X X
CSB-15 Sound Blanket Kit X X X
CSB-16 Sound Blanket Kit X X X X

1 Installed on indoor coil

2 Required for heat pump applications w here ambient temperatures fall below 0°F w ith 50% or higher relative humidy.
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ACCESSORIES

ASZ16/DSZ16

Model Description A/DSZ16 | AIDSZ16 | A/IDSZ16 | A/IDSZ16 | A/IDSZ16 | A/IDSZ16

024* 030* 036* 042* 048* 060*

AFE18-60A All-Fuel Kit X X X X X X
CSR-U-1 Hard-start Kit X X X
CSR-U-2 Hard-start Kit X X
CSR-U-3 Hard-start Kit X X
FSKO1A! Freeze Protection Kit X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X
OT/EHR18-60 Emergency Heat Relay Kit X X X X X X
OT18-60A2 Outdoor Thermostat w/ Lockout Stat X X X X X X
TX2N4A TXV Kit X
TX3N4 TXV Kit X X
TX5N4 TXV Kit X X X
1 Installed on indoor coil
2 Required for heat pump applications where ambient temperatures fall below 0°F with 50% or higher relative humidity.
SSZ16

Model Description SS716 SS716 SS716 SSZ716 SS716 SS716

024* 030* 036* 042* 048* 060*

AFE18-60A All-Fuel Kit X X X X X X
CSR-U-1 Hard-start Kit X X X
CSR-U-2 Hard-start Kit X X X X
CSR-U-3 Hard-start Kit X X
FSKO1A! Freeze Protection Kit X X X X X X
LSKO02A Liquid Line Solenoid Kit X X X X X X
OT/EHR18-60 Emergency Heat Relay Kit X X X X X X
OT18-60A2 Outdoor Thermostat w/ Lockout Stat X X X X X X
TX2N4A TXV Kit X
TX3N4 TXV Kit X X
TX5N4 TXV Kit X X X

1 Installed on indoor coil o . . . . o
2 Required for heat pump applications where ambient temperatures fall below 0°F with 50% or higher relative humidity.
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ACCESSORIES

ASZ/DSZ18

Model Description A/DSZ18 | A/IDSZ18 | A/DSZ18

036* 048* 060*

AFE18-60A All-Fuel Kit X X X
CSR-U-1 Hard-start Kit X
CSR-U-2 Hard-start Kit X
CSR-U-3 Hard-start Kit X X
FSKO1AL Freeze Protection Kit X X X
LSKO02A Liquid Line Solenoid Kit X X X
OT/EHR18-60 Emergency Heat Relay Kit X X X
OT18-60A2 Outdoor Thermostat w/ Lockout Stat X X X
TX2N4A3 TXV Kit
TX3N43 TXV Kit X
TX5N43 TXV Kit X X

1Installed on indoor coll
2 Require for heat pump applications where ambient temperatures fall below 0°F with 50% or higher relative humidy.
3Field-installed, non-bleed, expansion valve kit—Condensing units and heat pumps with reciprocating compressors require the use of

start- assist components when used in conjunction with an indoor coil using a non-bleed thermal expansion valve
refrigerant meterng aevice.
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ACCESSORIES

EXPANSION VALVEKITS

1/4 FLARE CONNECTION

BULB TO BE LOCATED
AT 100R 2 O'CLOCK

K/A\
‘ " ‘ SUCTION LINE \&’E\ g ‘\’?/n‘%’)
EVAPORATOR COIL // —
% 7777777 — ﬂ H H
SEAL SUPPLIED W/ KIT PISTON TAILPIECE
SEAL SUPPLIED W/KIT
- EXPANSION VALVE DISTRIBUTOR SEAL
BODY
REMOVE BEFORE INSTALLING EXPANSION VALVE 3/8"—
SWEAT

For Applications requiring
afieldinstalled accessfitting

7/8" NUT.

1/4 FLARE

/ CONNECTION

EVAPORATOR COIL

=il

SEAL SUPPLIED W/ KIT

BULB TO BE LOCATED
AT 10 OR 2 O'CLOCK

For Applications not requiring
afieldinstalled accessfitting

VAN
R
N\ 2
SUCTION LINE ‘\,,,/“
PISTON TAILPIECE
EXPANSION VALVE DISTRIBUTOR SEAL
BODY
3/8"-
SWEAT

ﬂ]ﬂmw@j

,,/0 -

REMOVE BEFORE
INSTALLING
EXPANSION VALVE

7/8" NUT.

OT/EHR18-60

OUTDOOR THERMOSTAT &
EMERGENCYHEAT RELAY

0T18-60

Set Point
Indicator

ar
(shown @ 0°F)

Not for use with
ComfortNet System
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ACCESSORIES

A

Wire Nut

a

Install Line
Thermostat

Here

FSKO1A

FREEZETHERMOSTAT
KIT

Install Line
e Thermostat
X Here

B/Qc/( Y

T U
_ %% V\BlreNut"
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ACCESSORIES
COIL ACCESSORIES

TX2NAA TX3N4 TX5N4 FSKO1A FREEZE

COIL MODEL TXV KIT XV KIT TXV KIT PROTECTION KIT

CA*F18246* X X
CA*F30306* X X
CA*F31316*
CA*F36366*
CA*F36426* X X X
CA*F37436*
CA*F48606*
CA*F49616*
CHPF18246* X X
CHPF24306*
CHPF36366* X X
CHPF36426* X
CHPF37436*
CHPF48606*
CSCF1824N6* X
CSCF3036N6*
CSCF3642N6* X X X
CSCF4860N6*

(R ke
GRS HK* SERIES ELETRIC HEAT KITS -
) .'; ELECTRIC HEAT KIT APPLICATIONS - MBR, MBE, MBVC

ELECTRIC HEATKIT

BLOWER

NO HEAT
HKR-03*
HKRO5-(C)
HKR-06*
HKR-08(C)*
HKR-10(C)*
HKA-15C*
HKA-20C*
AHKR3-15*

~HKR3-20A

MBRO800AA-1AA

x

MBR1200AA-1AA

x

MBR1600AA-1AA

X [ XXX
X [ XXX
X [ XXX
X | X | X

MBR2000AA-1AA

XX | X | XX

MBE1200AA-1AA

MBE1600AA-1AA

MBE2000AA-1AA

MBE1200AA-1BA

MBE1600AA-1BA

MBE2000AA-1AA

MBVC1200AA-1**

MBVC1600AA-1**

XIXIXEIXIX|X]IX[X]|X]IX]|X]|X]X

XX XXX X
XX XXX X
XX XXX X
X[ X XXX X

MBVC2000AA-1**

X = Allowable combinations A = Circuit 1: Single Phase for Air Handler Motor
- = Restricted combinations Circuit 2: 3-Phase for HKR3 Heater Kits



ACCESSORIES

ELECTRICHEATKITAPPLICATIONS - ARPF

ARPF1824 ARPF1931 ARPF3030 ARPF3642 ARPF3743 ARPF4860

1/16 1/16 1/16 1/16 1/16 1/16
HKR-03* X X X X X X
HKR-05*, HKR-05C* X X X X X X
HKR-06* X X X X X X
HKR-08*, HKR-08C* Xt xt X X X X
HKR-10*, HKR-10C* xt xt xt X X X
HKA-15C* X2 x2 X2 xe X X
HKA-20C* X2 xe X X
NHKR3-15* X2 X X X
N HKR3-20* X2 X X X
* Revision level that may or may not be designated
C Circuit breaker option
A Heat kit required three-phase power supply
1 Air handler must either be on medium or high speed
2 Air handler must be on high speed
3 For static pressure of 0.6 or higher, air handler must be on medium or high speed.

ELECTRICHEATKITAPPLICATIONS-ARUF
ARUF1729 | ARUF1824 | ARUF1931 | ARUF3030 | ARUF3642 | ARUF3743 | ARUF4860
1/16 1/16 1/16 1/16 1/16 1/16 1/16

HKR-03* X X X X X X X
HKR-05*, HKR-05C* X X X X X X X
HKR-06* X X X X X X X
HKR-08*, HKR-08C* X X! X X X X X
HKR-10*, HKR-10C* X X' X X X X X
HKA-15C* X X X X x® X X
HKA-20C* X x° X X
A HKR3-15* X x* X X
A HKR3-20* X X X X

* Revision level that may or may not be designated

C Circuit breaker option

A Heat kit required three-phase power supply

' Air handler must either be on medium or high speed
? Air handler must be on high speed
® For static pressure of 0.6 or higher, air handler must be on medium or high speed.
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ACCESSORIES

*

ELECTRICHEAT KITAPPLICATIONS - ADPF

ADPF182416 ADPF304216 ADPF486016 ADPF4486016
HKR-03* X X X X
HKR-05*, HKR-05C* X X X X
HKR-06* X X X X
HRK-08*, HKR-08C* Xt Xt Xt X
HKR-10*, HKR-10C* ! Xt x* X
HKA-15C* X X2 x*
HKA-20C* - X X S
AHKR3-15* - X X X
AHKR3-20* - X X X

" Revision level that may or may not be designated

C Circuit Breaker option

 Heat kit requires 3-phase power supply

' Air handler must be on speedtap 2, 3,4 0r 5
2 Air handler must be on speed tap 4 or 5

® Air handler must be on speed tap 3,4 0r 5

ELECTRICHEATKITAPPLICATIONS - AEPF

AEPF183016 AEPF303616 AEPF313716 AEPF426016
HKR-05*, HKR-05C* X X
HRK-08*, HKR-08C X X X
HKR-10*, HKR-10C xt X X X
HKA-15C* X X X
HKA-20C* X2
" Revision level that may or may not be designated
C Circuit Breaker option
' This heater kit can be used ONLY for 1000 CFM or higher applications
® This heater kit can be used ONLY for 1200 CEM or higher applications
ELECTRICHEATKITAPPLICATIONS - AVPTC
D o[ ¢
% 2 b 8 2 ) 5
MODELS z & c & 5 5 §
< S N 3 = g 2:
o T o o X 4
= V2 ~ ¥ I I
T I T
AVPTC183014A* X X X xt X! - -
AVPTC313714A* | X X X Xt x X? X
AVPTC426014A* X X X X X3
Revision level that may or may not be designated. NOTE:

C  Circuitbreakeroption.

When 8kW and 10kW heat kits are used with an AVPTC1830 and AVPTC3137, matched with 2-ton outdoor unit, see Note 1 below.

o Set Heater Kit dip switches 9, 10 and 11 to 6kW setting (9-ON, 10-OFF,11-ON) to obtain 840 CFM.

2 This heater kit can only be used for ‘1000 CFM or higher’ applications.

3 This heater kit can only be used for ‘1200 CFM or higher’ applications.




ACCESSORIES

ELECTRICHEATKITAPPLICATIONS - ASPF

ASPF183016 ASPF303616 ASPF313716 ASPF426016
HKR-03* X
HKR-05*, HKR-05C* X
HKR-06* X X
HRK-08*, HKR-08C* xt X X X
HKR-10*, HKR-10C* xt Xt X X
+HKR3-15* X X X Xt
+HKR3-20* X X xt
HKA-15C* X X X xt
HKA-20C* Xt Xt Xt

* Revisionlevelthat may or may not be designated

C Circuit Breakeroption

+ Heat kit requires 3-phase powersupply

1 Air handlermustbe on speedtap 2,3,4 or5
2 Air handlermustbe on speedtap 4or 5

3 Airhandlermustbeon speedtap 3,40r5

DRAINPANINSULATIONKITS

ARUF*14% ARPT**14%* ASPT**14%* & ASUF**14%*
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MODEL LIST FOR DOWNFLOW KITS

DFK-B DFK-C DFK-D
Downflow Kit Downflow Kit Downflow Kit
ARUF18B14** ARUF30C14** ARUF48D14**
ARUF24B14** ARUF36C14** ARUF60D14**
ARUF30B14** ARUF42C14** ARPT36D14**
ARPT18B14** ARPT36C14** ARPT42D14**
ARPT24B14** ASPT36C14** ARPT48D14**
ARPT30B14** ASPT42C14** ARPT60D14**
ASPT24B14** ASPT48C14** ASPT48D14**

ASUF49C14** ASPT60D14**
ASUF59D14**




ACCESSORIES

ARPT**14%*

Heat Kit Applications

ARPT

Type / model

18B14-A*

24B14-A*

30B14-A*

36C14-A*

36D14-A*

42D14-A*

48D14-A*

60D14-A*

HKSX03XC*

X

x

X

X

X

X

HKSX05XC*

HKSX06XC*

HKSX08XC*

HKSX10XC*

X | X | X[ X

X | X | X[ X

X | X| X[ X

HKSX15XF*

HKSX20XF*

HKSCO5XC*

X

X

HKSCO8XC*

X

X

HKSC10XC*

HKSC15XA*

HKSC15XB*

X | X| X| X[ X

HKSC15XF*

XX X| X| X[ X[ X]| X| X]| X| X|X

X | X X[ X[ X X[ X]| X]| X[ X] X]| X

X| X X[ X[ X X[ X]| X]| X[ X] X]| X

X| X X[ X[ X X[ X| X]| X[ X] X]| X

HKSC19CA*

HKSC19CB*

X X | X X[ X| X| X| X| X[ X|X]|] X]| X]| X

HKSC20DA*

x

X

X

X

HKSC20DB*

x

HKSC20XF*
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ACCESSORIES

ARUF**14%*

Heat Kit Applications

ARUF

TYPE/MODEL

18B14-A*

24B14-B*

24B14-C*

30B14-A*

30C14-B* | 36C14-B* | 42Cl4-A*

48D14-A*

60D14-A*

HKSX03XC*

x

x

x

x

x

HKSX05XC*

HKSX06XC*

HKSX08XC*

HKSX10XC*

X | X X[ X

X | X | X| X

X | X X[ X

X | X | X| X

HKSX15XF*

HKSX20XF*

HKSCO5XC*

HKSCO08XC*

HKSC10XC*

HKSC15XA*

HKSC15XB*

X | X | X[ X]| X

HKSC15XF*

X XXX X|X|X]|X]|X|X]X]|X

XXX X]|X[X]|X]|X|[X]|X]X|[X

HKSC19CA*

HKSC19CB*

XXX XX X[X]|X]|X[|X]|X]|X|X]|X

XXX X[ X]X|X|X[X]|X]|X|X]|X]|X

XXX XX X[X]|X]|X|X]|X]|X|X]|X

HKSC20DA*

HKSC20DB*

HKSC20XF*

X

HKSC25DC*

X

X | X[ XX

X| X[ XX

* Revision level that may or may not be designated

Refer to the minimum airflow requirements for each of the heat kits.

*ARUF

HEATER (kW)

ARPT

5

10

15

19

20

25

18

715

715

715

715 950

24

715

715

715

715 950

30B

715

715

715

715 875

875

30C

1170

1170

1170

1170 1345

1345

36

1170

1170

1170

1170 1345

1345

42

1170

1170

1170

1170 1345

1345

48

1590

1590

1590

1590 1715

1715

1715

60

1590

1590

1590

1590 1715

1715

1715

Minimum CFM required for Heater Kits
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ACCESSORIES

ASUF**14+

Heat Kit Applications

ASUF

TYPE/MODEL

29B14-A*

39C14-A*

49C14-A*

59D14-A*

HKSX03XC*

X

X

x

HKSX05XC*

HKSX06XC*

HKSX08XC*

HKSX10XC*

X X| X[ X

HKSX15XF*

HKSX20XF*

HKSCO5XC*

HKSCO8XC*

HKSC10XC*

HKSC15XA*

HKSC15XB*

HKSC15XF*

XXX X[ X]|X]| X[X]|X]X|[X]X

HKSC19CA*

HKSC19CB*

XXX X[ XX X[X]X]|X[X]X]X|X

XXX X[ XX X[X]X]|X[X]X]X|X

HKSC20DA*

HKSC20DB*

HKSC20XF*

HKSC25DC*

XX X[ X

* Revision level that may or may not be designated.

Refer to the minimum airflow requirements for each of the heat kits.

HEATER (kW)

ASUF

5

10

15

19

20

25

29

715

715

715

715

875

39

1170

1170

1170

1170

1345

1345

49

1170

1170

1170

1170

1345

1345

59

1590

1590

1590

1590

1715

1715

1715

Minimum CFM required for Heater Kits

57



ACCESSORIES
ASPT**14%x

Heat Kit Applications

ASPT

TYPE/MODEL

24B14-A*

30C14-A*

36C14-A*

42C14-A*

48C14-A*

42D14-A*

48D14-A*

60D14-A*

HKSX03XC*

X

X

x

X

HKSX05XC*

HKSX06XC*

x

HKSX08XC*

x

HKSX10XC*

x

X | X[ X| X

HKSX15XF*

HKSX20XF*

HKSCO05XC*

HKSCO08XC*

HKSC10XC*

HKSC15XA*

HKSC15XB*

HKSC15XF*

XXX X| X[ X]|X|[X]|X]|X]|X]|X

XXX XX X|X[X]X]|X]|X|[X

XXX XX X|X[X]X]|X]|X|X

HKSC19CA*

HKSC19CB*

XXX XXX X]X|X]|X[X]|X]X]|X

XXX XXX X]X|X[|X[X]|X]X]|X

XXX XXX X]X|X]|X[X]|X]X]|X

HKSC20DA*

HKSC20DB*

HKSC20XF*

HKSC25DC*

X | X | XX

X | X | XX

* Revision level that may or may not be designated.
Refer to the minimum airflow requirements for each of the heat kits.

ASPT

HEATER (kW)

5

10

15

19

20

25

ASPT24B14*

715

715

715

715

875

NR

NR

NR

NR

ASPT30C14*

730

715

715

715

950

NR

NR

NR

NR

ASPT36C14*

NR

1170

1170

1170

1170

1345

1345

1345

NR

ASPT42C14*

NR

1170

1170

1170

1170

1345

1345

1345

NR

ASPT48C14*

NR

1170

1170

1170

1170

1345

1345

1345

NR

ASPT42D14*

NR

1590

1590

1590

1590

1715

NR

1715

NR

ASPT48D14*

NR

1590

1590

1590

1590

1715

NR

1715

1715

ASPT60D14*

NR

1590

1590

1590

1590

1715

NR

1715

1715
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Minimum CFM required for Heater Kits




ACCESSORIES

AVPTC**14%*

Heat Kit Applications

ASPT

TYPE/MODEL

24B14-A*

30C14-A*

36C14-A*

42C14-A*

48C14-A*

42D14-A*

48D14-A*

60D14-A*

HKSX03XC*

X

X

X

X

X

X

X

X

HKSX05XC*

HKSX06XC*

x

x

HKSX08XC*

x

x

HKSX10XC*

x

x

HKSX15XF*

HKSX20XF*

HKSCO5XC*

HKSCO08XC*

HKSC10XC*

HKSC15XA*

HKSC15XB*

HKSC15XF*

XX X[ X| X[ X]|X|X]|X] X]|X

XX X[ X| X[ X|X|X]X]X]|X

XX X[ X| X[ X]|X|X]|X] X]|X

HKSC19CA*

HKSC19CB*

XXX X[ X[ X[ X]X] X]|X]X]|X|X

XXX X[ X[X|X]X] X]|X]X|X|X

XXX X[ X[ X|X]X] X]|X]X]|X]|X

HKSC20DA*

HKSC20DB*

HKSC20XF*

HKSC25DC*

X | X X| X

X | X | X| X

* Revision level that may or may not be designated.
Refer to the minimum airflow requirements for each of the heat kits.

Heater Kit (kW)

5

6

8

10

15

19

20

21 or25

AVPTC24B14

550

650

700

800

850

NR

NR

NR

NR

AVPTC30C14

600

700

750

875

950

NR

NR

NR

NR

AVPTC36C14

NR

850

900

1000

1200

1440

1500

1500

NR

AVPTC48C14

NR

850

900

1000

1200

1440

1500

1500

NR

AVPTC42D14"

850**

1250

1300

1500

1550

1720

NR

1800

NR

AVPTC48D14™"

NR

1250

1300

1500

1550

1720

NR

1815

1850

AVPTC60D 141

NR

1250

1300

1500

1550

1780

NR

1850

1850

Note: Airflow data show n applies to the electric heat only in either legacy mode or communicating mode operation

NR - Not rated

MINIMUM CFM REQUIRED FOR HEATER KITS, See notes below

* Within thermostat user menu CTKO* communicating thermostat w ill display 20KW for OFF- OFF- ON dip switch selection, 21kW for

tFor match up with a 2 ton outdoor unit: Heater kit application shall not exceed 10 kW.

Airflow for 5 kW up to 10 KW heater kits shall be set to 850 cfm speed tap of ON-ON-ON.
t1For match up with a 3 ton outdoor unit: Heater kit application shall not exceed 15 kW.

Airflow for 5 kW up to 15 kW heater kits shall be set to 1300 cfm speed tap of ON-OFF-ON.
t11For match up with a 3.5 ton outdoor unit: Heater kit application shall not exceed 20 kW.

Airflow for 5 kW up to 20 kW heater kits shall be set to 1500 cfm speed tap of ON-OFF-OFF

** 3 kW heater kit is not applicable for this indoor application.
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ACCESSORIES

ARUF & ASPT
MODEL LIST FOR DOWNFLOW KIT
DFK-B DFK-C DFK-D
DOWNFLOW KIT DOWNFLOW KIT DOWNFLOW KIT
ARUF25B14** ARUF37C14** ARUF37D14**
ARUF29B14** ARUF43C14** ARUF43D14**
ARUF31B14** ARUF49C14** ARUF47D14**
ASPT24B14** ASPT37C14** ARUF49D14**
ASPT29B14** ASPT47C14** ARUF61D14**
ASPT37B14** ASPT59C14** ASPT61D14**
ASPT47D14**
ASPT49D14**
MODEL HEATER KIT (kW)
3 5 6 8 10
ARUF25B14 715 715 715 715 950
ARUF29B14 715 715 715 715 950
ARUF31B14 715 715 715 715 875
ARUF37C14 1170 1170 1170 1170
ARUF43C14 1170 1170 1170 1170
ARUF49C14 1170 1170 1170 1170
ARUF37D14 1170 1170 1170 1170
ARUF43D14 1170 1170 1170 1170
ARUF47D14 1170 1170 1170 1170
ARUF49D14 1240 1240 1240 1240
ARUF61D14 1590 1590 1590 1590

MINIMUM CFM REQUIRED FOR HEATER KITS

MODEL HEATER (kW)
3 5 6 8 10
ASPT24B14 715 715 715 715 850
ASPT29B14 715 715 715 715 875
ASPT37B14 715 715 715 715 875
ASPT37C14 1170 1170 1170 1170
ASPT47C14 1170 1170 1170 1170
ASPT59C14 1170 1170 1170 1170
ASPT47D14 1240 1240 1240 1240
ASPT49D14 1590 1590 1590 1590
ASPT61D14* 1590 1590 1590 1590
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PRODUCT DESIGN

This section gives a basic description of cooling unit opera-
tion, its various components and their basic operation.
Ensure your system is properly sized for heat gain and loss
according to methods of the Air Conditioning Contractors
Association (ACCA) or equivalent.

CONDENSING UNIT

The condenser air is pulled through the condenser coil by a
direct drive propeller fan. This condenser air is then dis-
charged out of the top of the cabinet. These units are
designed for free air discharge, so no additional resistance,
like duct work, shall be attached.

The suction and liquid line connections on present models
are of the sweat type for field piping with refrigerant type
copper. Front seating valves are factory installed to accept
the field run copper. The total refrigerant charge foranormal
installation is factory installed in the condensing unit.

GSX,GSZ,ASX,ASZ,SSX,SSZ,DSX,DSZ,VSX,andVSZ
models are available in 1 1/2 through 5 ton sizes and use R-
410A refrigerant. They are designed for 208/230 volt single
phase applications.

GSX/GSZ*****3 models are availablein 3, 4, and 5ton sizes
and use R-410A refrigerant. They are designed for 208/230
volt 3-phase applications.

ASX, ASZ, DSX and DSZ R-410A model units use the
Copeland Scroll "Ultratech" Series compressors which are
specifically designed for R-410A refrigerant. These units also
have Copeland® ComfortAlertdiagnostics.

GSX, GSZ, SSX, SSZ, VSX, and VSZ R-410A model units,
except for GSX130181C*, VSX130181B*, VSX130241E*,
VSX130421B*, and VSX130481B*, use the Copeland Scroll
"Ultratech" Series compressors which are specifically de-
signed for R-410A refrigerant.

There are a number of design characteristics which are
different fromthe traditional reciprocating and/or scroll com-
pressors.

"Ultractech" Series scroll compressors will not have a dis-
charge thermostat. Some of the early model scroll compres-
sors required discharge thermostat.

"Ultratech"” Series scroll compressors use "POE" or
polyolester oil which is NOT compatible with mineral oil
based lubricants like 3GS. "POE" oil must be used if
additional oil is required.

COILS AND BLOWER COILS

MBR/MBE blower cabinets are designed to be used as atwo-
piece blower and coil combination. MBR/MBE/MBVC blower
sections can be attached to cased evaporator coil. This two-
piece arrangement allows for a variety of mix-matching
possibilities providing greater flexibility. The MBE/MBVC
blower cabinets use avariable speed motor that maintains a
constant airflow with a higher duct static.

MBE blower cabinests are approved for applications with
cooling coils of up to 0.8 inches W.C. external static pres-

sure. The MBE modelsincludes a feature that allows airflow
to be changed by +10% or -15%. The MBVC models allow
airflow trimming of +/-10%.

The MBR blower cabinetuses a PSC motor. Itis approved for
applications with cooling coils of up to 0.5 inches W.C.
external static pressure.

The MBR/MBE blower cabinets with proper coil matches can
be positioned for upflow, counterflow, horizontal right or
horizontal left operation. All units are constructed with R-4.2
insulation. In areas of extreme humidity (greater than 80%
consistently), insulate the exterior of the blower with insula-
tion having a vapor barrier equivalentto ductwork insulation,
providing local codes permit.

The CAUF, CAPF and CAPT coils are designed for upflowand
counterflow applications. The CACF and CHPF coils are
designed for horizontal applications.

AR*F, ASPF, ASUF, ASPT
Multi-Position Air Handler

These one-piece multi-position air handlers are used with R-
410A and are available in 2 to 5 ton sizes with optional 3 kW
to 25kW electric heat kits available for field installation. The
AR*F unit's blower design includes a PSC motor and is
compatible with heat pumps and cooling applications. ASUF
and ASPT units use an EEM blower motor and are compat-
ible with heat pumps and cooling applications.

This appliance canbe installedinthe vertical or left horizontal
position without modification. The horizontal right and downflow
positions require product modification. This product is
designed for zero inches (0 inches) clearance; however,
adequate access for service or replacement must be
considered withoutremoving permanent structure. This unit
can be installed on a platform when deemed necessary.

Inan atticinstallation a secondary drain pan must be provided
by the installer and placed under the entire unit with a
separate drain line properly sloped and terminated inan area
visible to the owner. This secondary drain pan is required in
the eventthatthere is aleak or main drain blockage. Closed
cell insulation should be applied to the drain lines in
unconditioned spaces where sweating may occur.

NOTE: Single piece airhandlers are factory-sealed to achieve

a 2% or less leakage rate at 1.0" water gauge external duct
static pressure.
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PRODUCT DESIGN

The ASX [16 & 18], ASZ [16 & 18], DSX[16 & 18] and DSZ
[16 & 18] series split system units use a two-stage scroll
compressor. The two-step modulator has aninternal unload-
ing mechanismthat opens abypass portinthe first compres-
sion pocket, effectively reducing the displacement of the
scroll. The opening and closing of the bypass port is con-
trolled by an internal electrically operated solenoid.

Modulation Ring
., & Bypass 3eals

Solenoid Cail
Assembly

The ZPS/ZRS two-step modulated scroll uses a single step
of unloading to go from full capacity to approximately 67%
capacity. A single speed, high efficiency motor continues to
run while the scroll modulates between the two capacity
steps.

Bypass Ports
Closed

100% Capacity

Bypass Ports
Open

67% Capacity
FIGUREA

A scroll is an involute spiral which, when matched with a
mating scroll form as shown, generates a series of crescent
shaped gas pockets between the two members.

During compression, one scroll remains stationary (fixed
scroll) while the other form (orbiting scroll) is allowed to orbit
(but not rotate) around the first form.
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As this motion occurs, the pockets between the two forms
are slowly pushed to the center of the two scrolls while
simultaneously being reduced in volume. When the pocket
reaches the center of the scroll form, the gas, which is now
at a high pressure, is discharged out of a port located at the
center.

During compression, several pockets are being compressed
simultaneously, resulting in avery smooth process. Both the
suction process (outer portion of the scroll members) and the
discharge process (inner portion) are continuous.

Some design characteristics of the Compliant Scroll com-
pressorare:

e Compliant Scroll compressors are more tolerant of liquid
refrigerant.

NOTE: Even though the compressor section of a Scroll
compressor is more tolerant of liquid refrigerant, contin-
ued floodback or flooded start conditions may wash oil
from the bearing surfaces causing premature bearing
failure.

e "Ultratech" Series scroll compressors use "POE" or
polyolester oil which is NOT compatible with mineral oil
based lubricants like 3GS. "POE" oil must be used if
additional oil is required.

e Compliantscroll compressors perform "quiet” shutdowns
that allow the compressor to restartimmediately without
the need for a time delay. This compressor will restart
even if the system has not equalized.

NOTE: Operating pressures and amp draws may differ
from standard reciprocating compressors. Thisinforma-
tion can be found in the unit's Technical Information
Manual.



PRODUCT DESIGN

CAPACITY CONTROL - LEGACY MODELS

During the compression process, there are several pockets
within the scroll that are compressing gas. Modulation is
achieved by venting a portion of the gas in the first suction
pocket back to the low side of the compressor thereby
reducing the effective displacement of the compressor. See
Figure A. Full capacity is achieved by blocking these vents,
increasing the displacement to 100%. A solenoid in the
compressor, controlled by an external 24-volt ac signal,
moves the slider ring that covers and uncovers these vents.
The vent covers are arranged in such a manner that the
compressor operates somewhere around 67% capacity when
the solenoid is not energized and 100% capacity when the
solenoid is energized. The loading and unloading of the two
step scroll is done “on the fly” without shutting off the motor
between steps. See Figure B below. The unloaded mode
default was chosen for two reasons:

Molded Plug w/
Rectifier

Line

Run Capacitor

Line

Internal Unloader
Coil

Lo

24 Vac

FIGUREB

1. Itis expected that the majority of run hours will be in the
low capacity, unloaded mode.

2. Itallows a simple two-stage thermostat to control capac-
ity through the second stage in both cooling and possibly
heating if desired.

UNLOADER SOLENOID

A nominal 24-volt direct current coil activates the internal
unloader solenoid. The input control circuit voltage must be
18 to 28 volt ac. The coil power requirement is 20 VA. The
external electrical connection is made with a molded plug
assembly. This plug is connected to the Comfort Alert™ or
CoreSense™ Module (dependentuponwhichmodule you are
using) which contains a full wave rectifier to supply direct
current to the unloader coil.

COOLING

The refrigerant used in the system is R-410A. It is a clear,
colorless, non-toxic and non-irritating liquid. R-410A is a
50:50 blend of R-32 and R-125. The boiling point at atmo-
spheric pressure is -62.9°F.

A few of the important principles that make the refrigeration
cycle possible are: heat always flows from a warmer to a
cooler body. Under lower pressure, a refrigerant will absorb
heat and vaporize ata low temperature. The vapors may be
drawn off and condensed ata higher pressure and tempera-
ture to be used again.

The indoor evaporator coil functions to cool and dehumidify
the air conditioned spaces through the evaporative process
taking place within the coil tubes.

NOTE: The pressures and temperatures shown in the
refrigerant cycle illustrations on the following pages are for
demonstration purposes only. Actualtemperatures and pres-
sures are to be obtained from the "Expanded Performance
Chart".

Liquidrefrigerant at condensing pressure and temperatures,
(270 psig and 122°F), leaves the outdoor condensing coil
through the drier and is metered into the indoor coil through
the metering device. As the cool, low pressure, saturated
refrigerant enters the tubes of the indoor coil, a portion of the
liquidimmediately vaporizes. It continuesto soak up heatand
vaporizes as it proceeds through the coil, cooling the indoor
coil down to about 48°F.

Heatis continually being transferred to the cool fins and tubes
of the indoor evaporator coil by the warm system air. This
warming process causes the refrigerant to boil. The heat
removed from the air is carried off by the vapor.

As the vapor passes through the last tubes of the coil, it
becomes superheated. Thatis, it absorbs more heat thanis
necessary to vaporize it. This is assurance that only dry gas
will reach the compressor. Liquid reaching the compressor
canweaken or break compressor valves.

The compressor increases the pressure of the gas, thus
adding more heat, and discharges hot, high pressure super-
heated gas into the outdoor condenser coil.

In the condenser caoll, the hot refrigerant gas, being warmer
than the outdoor air, first loses its superheat by heat trans-
ferred from the gas through the tubes and fins of the coil. The
refrigerantnow becomes saturated, partliquid, part vapor and
then continues to give up heat until it condenses to a liquid
alone. Oncethe vaporisfully liquefied, it continues to give up
heat which subcools the liquid, and it is ready to repeat the
cycle.
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HEATING

The heating portion of the refrigeration cycle is similar to the
cooling cycle. By energizing the reversing valve solenoid coil,
the flow of the refrigerant is reversed. The indoor coil now
becomes the condenser coil, and the outdoor coil becomes
the evaporator coil.

The check valve at the indoor coil will open by the flow of
refrigerant letting the now condensed liquid refrigerant by-
pass the indoor expansion device. The check valve at the
outdoor coil will be forced closed by the refrigerant flow,
thereby utilizing the outdoor expansion device.

Therestrictor orifice used with the CA*F, CHPF and CH**FCB
coils will be forced onto a seat when running in the cooling
cycle, only allowing liquid refrigerant to pass through the
orifice opening. In the heating cycle, it will be forced off the
seatallowing liquid to flow around the restrictor. A check valve
is not required in this circuit.

COOLINGCYCLE

For legacy room thermostat: When the room thermostat calls
for cool, the contacts of the room thermostat close making
terminals Rto Y1 & G (if thermostat calls for low stage cool),
or Rto Y1, Y2 & G (if thermostat calls for high stage cool),
the low voltage circuit of the transformer is completed.
Current now flows through the magnetic holding coils of the
compressor contactor (CC) andfanrelay (RFC). Ifthermostat
calls for high stage cool, the microprocessor onthe UC board
will also energize the compressor high stage solenoid to run
the compressor at full capacity.

This draws in the normally open contact CC, starting the
compressor and condenser fan motors in either low or high
stage depending on the thermostat’'s demand. At the same
time, contacts RFC close, starting the indoor fan motor.

When the thermostat is satisfied, it opens its contacts,
breaking the low voltage circuit, causing the compressor
contactor and indoor fan relay to open, shutting down the
system.

If the room thermostat fan selector switch should be set on
the “on” position, then the indoor blower would run continu-
ously rather than cycling with the compressor.

GSZ,ASZ,SSZ,DSZ,and VSZ models energize the revers-
ing valve thorough the "O" circuit in the room thermostat.
Therefore, the reversing valve remains energized aslong as
the thermostat subbase is in the cooling position. The only
exception to this is during defrost.

For heat pumps, during cooling cycle the reversing valve is
energized as the room thermostat closes “O” terminal to R
and the microprocessoronthe UC board respondstosucha
condition by energizing the solenoid coil on the reversing
valve.

DEFROSTCYCLE

The defrosting of the outdoor coil is jointly controlled by the
defrost control board and the defrost thermostat.
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Solid State Defrost Control

During operation the power to the circuit board is controlled
by a temperature sensor, which is clamped to a return bend
(3/8" coils) or afeeder tube (5 mm coils) entering the outdoor
coil. Defrost timing periods of 30, 60, or 90 minutes may be
selected by connecting the circuit board jumper to 30, 60, or
90 respectively. Accumulation of time for the timing period
selected starts when the sensor closes (approximately 31°
F), and when the room thermostat calls for heat. Atthe end
of the timing period, the unit’s defrost cycle will be initiated
provided the sensor remains closed. When the sensor opens
(approximately 75° F), the defrost cycle is terminated and the
timing period is reset. If the defrost cycle is not terminated
due to the sensor temperature, a ten minute override inter-
rupts the unit’s defrost period. The new upgraded defrost
control has a 12 minute override interrupt.

HEATINGCYCLE

Thereversingvalve onthe GSZ,SSZ, ASZ and DSZ models
is energized in the cooling cycle through the "O" terminal on
the room thermostat.

These models have a 24 volt reversing valve coil. When the
thermostat selector switch is set in the cooling position, the
"O" terminal on the thermostat is energized all the time.

Care mustbe taken when selecting aroomthermostat. Refer
to the installation instructions shipped with the product for
approved thermostats.

When the room thermostat calls for heat, the contacts of the
room thermostat close making terminals Rto Y & G, the low
voltage circuit of the transformer is completed. Current now
flows through the magnetic holding coils of the compressor
contactor (CC) and fan relay (RFC).

This draws in the normally open contact CC, starting the
compressor condenser fan motors. At the same time, con-
tacts RFC close, starting the indoor fan motor.

When the thermostat is satisfied, it opens its contacts,
breaking the low voltage circuit, causing the compressor
contactor and indoor fan relay to open, shutting down the
system.

Ifthe room thermostat fan selector switch should be setto the
“on” position, thenthe indoor blower would run continuously
rather than cycling with the compressor.

Whenthe thermostatis satisfied, appropriate commands are
sent to the UC control. The compressor relay and outdoor
fan relay is de-energized. The compressor high stage
solenoidis de-energized ifitwas energized. The UC control
sends an appropriate command to the indoor unit to de-
energize the indoor blower motor.
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COOLING CYCLE
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EXPANSIONVALVE/CHECK VALVEASSEMBLY
INCOOLING OPERATION

<3 =

EXPANSIONVALVE/CHECK VALVEASSEMBLY
INHEATING OPERATION

I

Ed

Most expansion valves used in current Amana®Brand Heat Pump products
use an internally checked expansion valve.
This type of expansion valve does not require an external check valve as shown above.
However, the principle of operation is the same.

RESTRICTORORIFICEASSEMBLY
INCOOLING OPERATION

_1—1[__
e c]
—1_1[_-

In the cooling mode, the orifice is pushed into its
seat, forcing refrigerant to flow through the metered
hole in the center of the orifice.
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RESTRICTORORIFICEASSEMBLY
INHEATING OPERATION

B

=

LT

In the heating mode, the orifice moves back off its
seat, allowing refrigerantto flow unmetered around
the outside of the orifice.
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AFE18-60A CONTROL BOARD
DESCRIPTION

The AFE18 controlis designed for use in heat pump applica-
tionswhere the indoor coil is located above/downstream of a
gas or fossil fuel furnace. It will operate with single and two
stage heat pumps and single and two stage furnaces. The
AFE18 control will turn the heat pump unit off when the
furnace is turned on. An anti-short cycle feature is also
incorporated which initiates a 3 minute timed off delay when
the compressor goes off. On initial power up or loss and
restoration of power, this 3 minute timed off delay will be
initiated. The compressorwon’tbe allowed torestart until the
3 minute off delay has expired. Also includedis a5 second
de-bouncefeature onthe Y, E, W1 and O”thermostatinputs.
These thermostat inputs must be present for 5 seconds
before the AFE18 control will respond to it.

Anoptional outdoor thermostat, OT18-60A, can be used with
the AFE18 to switch from heat pump operation to furnace
operation below a specific ambient temperature setting, i.e.
break even temperature during heating. When used in this
manner, the “Y” heat demand is switched to the “W1” input
to the furnace by the outdoor thermostat and the furnace is

used to satisfy the first stage “Y” heat demand. On some
controls, ifthe outdoor thermostat fails closed in this position
during the heating season, it will turn on the furnace during
the cooling season on a “Y” cooling demand. In this
situation, the furnace produces heat and increases the
indoor temperature thereby never satisfying the cooling
demand. The furnace will continue to operate and can only
be stopped by switching the thermostat to the off position or
removing power to the unit and then replacing the outdoor
thermostat. When the AFE18 receives a “Y” and “O”
input from the indoor thermostat, it recognizes this as a
coolingdemandinthe cooling mode. Ifthe outdoor thermo-
statis stuckin the closed position switching the “Y” demand
to the “W1” furnace input during the cooling mode as
described above, the AFE18 won't allow the furnace to
operate. The outdoor thermostat will have to be replaced to
restore the unit to normal operation.

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.
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TROUBLESHOOTING CHART

COOLING/HP ANALYSIS CHART
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Loose Connection . . o Inspect Connection - Tighten S-2,S-3
Shorted or Broken Wires BEREREIERK) Test Circuits With Ohmmeter S-2,S-3
Open Fan Overload o | o Test Continuity of Overload S-17A
Faulty Thermostat . o | o ) Test Continuity of Thermostat & Wiring S-3
Faulty Transformer o ) Check Control Circuit w ith V oltmeter S-4
Shorted or Open Capacitor . BEIEKRK Test Capacitor S-15
Internal Compressor Overload Open . * Test Continuity of Overload S-17A
Shorted or Grounded Compressor . . Test Motor Windings S-17B
Compressor Stuck . L) * Use Test Cord S-17D
Faulty Compressor Contactor . o | o Test Continuity of Coil & Contacts S-7,S-8
Faulty Fan Relay . Test Continuity of Coil And Contacts S-7
Open Control Circuit . Test Control Circuit w ith Voltmeter S-4
Low Voltage [ LK) Test Voltage S-1
Faulty Evap. Fan Motor [ ] ¢ |Repair or Replace S-16
Shorted or Grounded Fan Motor . ® |Test Motor Windings S-16
Improper Cooling Anticipator 3 3 Check Resistance of Anticipator S-3B
Shortage of Refrigerant o| o * o e Test For Leaks, Add Refrigerant S-101,103]
Restricted Liquid Line o| o o | o ® |Remove Restriction, Replace Restricted Part S-112
Open Element or Limit on Elec. Heater * . Test Heater Element and Controls S-26,S-27
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Expansion Valve Bulb Loose ° ° Tighten Bulb Bracket S-105
Inoperative Expansion Valve ] ] o Check Valve Operation S-110
Loose Hold-dow n Bolts ° Tighten Bolts
Faulty Reversing Valve . * o 0 ¢ | ¢ | ¢ |Replace Valve or Solenoid S-21,122
Faulty Defrost Control . ol o ool e ¢ |Test Control S-24
Faulty Defrost Thermostat o/ o 6| o | o | & |TestDefrost Thermostat S-25
Flow rator Not Seating Properly ° ° | o Check Flow rator & Seat or Replace Flow rator S-111
® Cooling or Heating Cycle (Heat Pump) ¢ Heating Cycle Only (Heat Pum p)
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— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing or installing. Multiple power sources may be present. Failure to

do so may cause property damage, personal injury or death.
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S-1 CHECKING VOLTAGE

1. Remove outer case, control panel cover, etc., from unit
being tested.

With power ON:

— 4\ WARNING

Line Voltage now present.

2. Using avoltmeter, measure the voltage across terminals
L1 and L2 ofthe contactor forthe condensing unitor atthe
field connections for the air handler or heaters.

3. Noreading - indicates openwiring, open fuse(s) no power
or etc., from unit to fused disconnect service. Repair as
needed.

4. With ample voltage at line voltage connectors, energize
the unit.

5. Measure the voltage with the unit starting and operating,
and determine the unit Locked Rotor Voltage. NOTE: If
checking heaters, be sure all heating elements are
energized.

Locked Rotor Voltage is the actual voltage available at
the compressor during starting, locked rotor, or a stalled
condition. Measured voltage should be above minimum
listed in chart below.

To measure Locked Rotor Voltage attach a voltmeter to
therun"R"and common"C"terminals ofthe compressor,
ortothe T, and T, terminals of the contactor. Startthe unit
and allow the compressorto run for several seconds, then
shut down the unit. Immediately attempt to restart the

unit while measuring the Locked Rotor Voltage.

6. Locked rotor voltage should read within the voltage tabu-
lation as shown. If the voltage falls below the minimum
voltage, checkthe line wire size. Long runs of undersized
wire can cause lowvoltage. Ifwire size is adequate, notify
the local power company in regard to either low or high
voltage.

Unit Supply Voltage
Voltage | Min. Max
208/230| 197 253

460 414 506

NOTE: When operating electric heaters on voltages other
than 240 volts, refer to the System Operation section on
electric heaters to calculate temperature rise and air flow.
Low voltage may cause insufficient heating.
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S-2 CHECKING WIRING

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

1. Checkwiring visually for signs of overheating, damaged
insulation and loose connections.

2. Use an ohmmeter to check continuity of any suspected
openwires.

3. If any wires must be replaced, replace with comparable
gauge and insulation thickness.

S-3 CHECKING THERMOSTAT AND WIRING

Thermostat Wiring: The maximum wire length for 18 AWG
thermostat wire is 100 feet.

S-3A THERMOSTAT WIRING

— 4\ WARNING

Line Voltage now present.

With power ON, thermostat calling for cooling

1. Use avoltmeter to check for 24 volts at thermostat wires
C and Y in the condensing unit control panel.

2. No voltage indicates trouble in the thermostat, wiring or
external transformer source.

3. Checkthe continuity of the thermostat and wiring. Repair
or replace as necessary.

Indoor Blower Motor
With power ON:

— 4\ WARNING

Line Voltage now present.

1. Set fan selector switch at thermostat to "ON" position.
2. With voltmeter, check for 24 volts at wires C and G.
3. No voltage indicates the trouble is in the thermostat or
wiring.
4. Checkthe continuity of the thermostat and wiring. Repair
or replace as necessary.
ResistanceHeaters

1. Set room thermostat to a higher setting than room
temperature so both stages call for heat.
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2. With voltmeter, check for 24 volts at each heater relay.

3. No voltage indicates the trouble is in the thermostat or
wiring.

4. Checkthe continuity of the thermostat and wiring. Repair
or replace as necessary.

NOTE: Consideration must be given to how the heaters are
wired (O.D.T. and etc.). Also safety devices must be checked
for continuity.

S-4 CHECKING TRANSFORMER AND CON-
TROL CIRCUIT

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

A step-down transformer (208/240 volt primary to 24 volt sec-
ondary) is provided with each indoor unit. This allows ample
capacity for use with resistance heaters. The outdoor sec-
tions do not contain a transformer (see note below).

— 4\ WARNING

Disconnect ALL power before servicing.

1. Remove control panel cover, or etc., to gain access to
transformer.

With power ON:

— 4\ WARNING

Line Voltage now present.

2. Using avoltmeter, check voltage across secondary volt-
age side of transformer (R to C).

3. Novoltage indicates faulty transformer, bad wiring, or bad
splices.

4. Checktransformer primary voltage atincoming line volt-
age connections and/or splices.

5 Ifline voltage available at primary voltage side of trans-
former and wiring and splices good, transformer is inop-
erative. Replace.

S-7 CHECKING CONTACTOR AND/OR RE-
LAYS

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

The compressor contactor and other relay holding coils are
wired into the low or line voltage circuits. When the control
circuit is energized, the coil pulls in the normally open
contacts or opens the normally closed contacts. When the
coil is de-energized, springs return the contacts to their
normal position.

NOTE: Most single phase contactors break only one side of
the line (L1), leaving 115 volts to ground present at most
internal components.

NOTE: The compressor contactor/relay in ComfortNet™
ready equipment is fully integrated into the unitary (UC) con-
trol. The compressor contactor/relay coil on the UC control
is non-serviceable.

1. Remove the leads from the holding coil.
2. Using an ohmmeter, test across the coil terminals.

If the coil does not test continuous, replace the relay or
contactor.

S-8 CHECKING CONTACTOR CONTACTS

4\ WARNING

Disconnect ALL power before servicing.

SINGLE PHASE:

1. Disconnectthe wire leads fromthe terminal (T) side of the
contactor.

2. With power ON, energize the contactor.

— 4\ WARNING

Line Voltage now present.

3. Using a voltmeter, test across terminals.
A. L2 -T1 - No voltage indicates CC1 contacts open.
If a no voltage reading is obtained - replace the contactor.
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TESTING COMPRESSOR CONTACTOR
(Single Phase)
THREE PHASE
Using a voltmeter, test across terminals:

A. L1-L2, L1-L3, and L2-L3 - If voltage is present,
proceedto B. If voltage is not present, check breaker
or fuses on main power supply..

B. T1-T2,T1-T3,and T2-T3-Ifvoltage readingsare not
the same as in "A", replace contactor.
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TESTING COMPRESSOR CONTACTOR
(Three-Phase)

S-11 CHECKING LOSS OF CHARGE PROTEC-
TOR

(Heat Pump Models)

The loss of charge protectors senses the pressure in the
liquid line and will open its contacts onadropin pressure. the
low pressure control will automatically reset itself with a rise
in pressure.

The low pressure control is designed to cut-out (open) at
approximately 21 PSIG. Itwillautomatically cut-in (close) at
approximately 50 PSIG.Test for continuity usingaVOM and
if not as above, replace the control.
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S-12 CHECKING HIGH PRESSURE CONTROL

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

w

The high pressure control capillary sensesthe pressure inthe
compressor discharge line. If abnormally high condensing
pressures develop, the contacts of the control open, breaking
the control circuit before the compressor motor overloads.
This control is automatically reset.

1. Using an ohmmeter, check across terminals of high
pressure control, with wire removed. If not continuous,
the contacts are open.

2. Attach a gauge to the dill valve port on the base valve.
With power ON:

— 4\ WARNING

Line Voltage now present.

3. Start the system and place a piece of cardboard in front
of the condenser coil, raising the condensing pressure.

4. Check pressure at which the high pressure control cuts-
out. Ifit cuts-out at 610 PSIG £ 10 PSIG, it is operating
normally (See causes for high head pressure in Service
Problem Analysis Guide). If it cuts out below this
pressure range, replace the control.

LIQUID LINE %

AUTOMATIC RESET

S-13 CHECKING LOW PRESSURE CONTROL

The low pressure control senses the pressure in the suction
line and will open its contacts on adropin pressure. The low
pressure control will automatically reset itself with a rise in
pressure.

The low pressure control is designed to cut-out (open) at
approximately 21 PSIG for heat pumps and 55 PSIG for air
conditioners. It will automatically cut-in (close) at approxi-
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mately 50 PSIG for heat pumps and 95 PSIG for air
conditioners.

Testfor continuity usingaVOM and if notas above, replace
the control.

S-10 COPELAND COMFORT ALERT™

DIAGNOSTICS - 3-WIRE MODULE
Applies to ASX/ASZ and DSX/DSZ units

4\ WARNING

HIGH VOLTAGE

Disconnect ALL power before servicing or
installing this unit. Multiple power sources
may be present. Failure to do so may cause

property damage, personal injury or death.

Comfort Alert™ is self-contained with no required external
sensors and is designed to install directly into the electrical
box of any residential condensing unit that has a Copeland
Scroll™ compressor inside.

Once attached, Comfort Alert provides around-the-clock
monitoring for common electrical problems, compressor
defects and broad system faults. If a glitch is detected, an
LED indicator flashes the proper alert codes to help you
quickly pinpointthe problem. See Diagnostic Table: 3-Wire
Comfort Alert Module on previous page.)

= Bold line shows field

installed wirin
o cc p—+-
— — Dashed line shows thermostat o——d
demand wiring in system without
HTCO, HPCO, CPCO, and ECB o~y —_——_—

Comfort Alert
Diagnostics Module

O <
0 QQ
[y
Q
o]
O

Green power LED indicates
voltage is present at the power
connection of the module,

Yellow alert LED flashes
toindicate fault code.

Red trip LED indicates if
compressor is tripped or
has no power.

S-10B COPELAND CORESENSE™

DIAGNOSTICS - 3-WIRE MODULE
Applies to ASX/ASZ and DSX/DSZ units

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may

cause property damage, personal injury
or death.

The CoreSense™ module is self-contained with no required
external sensors and works with any residential condensing

unit that has a Copeland Scroll™ compressor inside.

Schematic Abbreviation Descriptions

HTCO High Temperature Cut Out Switch CcC Compressor Contactor
HPCO High Pressure Cut Out Switch ECB Electronic Control Board
LPCO Low Pressure Cut Out Switch (Defrost or Time Delay)

Wiring Schematic - 3-Wire Comfort Alert Module

Once attached, CoreSense ™ provides around-the-clock moni-
toring for common electrical problems, compressor defects
and broad system faults. If a glitch is detected, an LED
indicator flashes the proper alert codes to help you quickly
pinpoint the problem. See Diagnostic Table: 3-Wire
CoreSense™ Module onfollowing pages.)
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HPCO LPCO

N

ASC ;ET1 .
Toe

Defrost Board

toring for common electrical problems, compressor defects
and broad system faults. If a glitch is detected, an LED
indicator flashes the proper alert codes to help you quickly
pinpointthe problem. See Diagnostic Table: 2-Wire Comfort
Alert™ Module onfollowing pages.)

Contactor Coil

NS
PROT
Indoor | €* C

Unit Yo oY

R® oR

CoreSense Module

Schematic Abbreviation Descriptions

HTCO High Temperature Cut Out Switch CcC
HPCO High Pressure Cut Out Switch ECB
LPCO Low Pressure Cut Out Switch

Compressor Contactor
Electronic Control Board
(Defrost or Time Delay)

Wiring Schematic - 3-Wire CoreSense™ Alert Module

Reset
Switch

Sensor
Run/Alert
LED

Trip/Lock-Out
Red LED

Protection
Output

Data Port

DIAGNOSTICS - 2-WIRE MODULE

Appliesto ASX130[18-60]CA, ASX140[18-36]1CA,
ASX140421DA, and ASX140[48-60]1BA units

— 4\ WARNING

HIGH VOLTAGE!

Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

The CoreSense™ module is self-contained with no required
external sensors and works with any residential condensing
unit that has a Copeland Scroll™ compressor inside.

Once attached, CoreSense ™ provides around-the-clock moni-
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Contactor Coil
HPOD LACD
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{ I | Racasiand I - V
= mor
Indocr [ g — - -
Ut Ve | -
ComneSense Module
Schematic Abbreviation Descriptions
HTCO High Temperature Cut Out Switch CcC Compressor Contactor
HPCO High Pressure Cut Out Switch ECB Electronic Control Board
LPCO Low Pressure Cut Out Switch (Defrost or Time Delay)

Wiring Schematic - 2-Wire CoreSense™ Module

Green power LED indicates
voltage is present at the power
connection of the module,

Yellow alert LED flashes
to indicate fault code.

Red trip LED indicates if
compressor is tripped or
has no power.
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DIAGNOSTICS TABLE: 2-WIRE COMFORT ALERT™ MODULE

Status LED Status LED Description Status LED Troubleshooting Information
Green “POWER” Module has power Supply voltage is present at module terminals
Red “ TRIP” Thermostat demand signal . Compressor protector is open

Y1 is present, but the
compressor is not
running

. Outdoor unit power disconnect is open

. Compressor circuit breaker or fuse(s) is open

. Broken wire or connector is not making contact
. Low pressure switch open if present in system
. Compressor contactor has failed open

Yellow “ALERT”
Flash Code 1

Long Run Time
Compressor is
running extremely
long run cycles

. Low refrigerant charge

. Evaporator blower is not running

. Evaporator coil is frozen

. Faulty metering device

. Condenser coil is dirty

. Liquid line restriction (filter drier blocked if present in system)
. Thermostat is malfunctioning

Yellow “ALERT”
Flash Code 2

System Pressure Trip
Discharge or suction
pressure out of limits or
compressor overloaded

. High head pressure

. Condenser coil poor air circulation (dirty, blocked, damaged)
. Condenser fan is not running

. Return air duct has substantial leakage

a b WONRFPINO O WON PO OGO B ODN P

. If low pressure switch present in system,
check Flash Code 1 information

Yellow “ALERT”
Flash Code 3

Short Cycling
Compressor is running
only briefly

. Thermostat demand signal is intermittent

. Time delay relay or control board defective

. If high pressure switch present go to Flash Code 2 information
. If low pressure switch present go to Flash Code 1 information

Yellow “ALERT”
Flash Code 4

Locked Rotor

. Run capacitor has failed

. Low line woltage (contact utility if voltage at disconnect is low)
. Excessiwve liquid refrigerant in compressor

. Compressor bearings are seized

Yellow “ALERT”
Flash Code 5

Open Circuit

. Outdoor unit power disconnect is open

. Compressor circuit breaker or fuse(s) is open

. Compressor contactor has failed open

. High pressure switch is open and requires manual reset
. Open circuit in compressor supply wiring or connections

o O A WODN P WODNPRPIA ODNPRP

. Unusually long compressor protector reset time
due to extreme ambient temperature

7. Compressor windings are damaged
Yellow “ALERT” Open Start Circuit 1. Run capacitor has failed
Flash Code 6 Current only in run circuit 2. Open circuit in compressor start wiring or connections
3. Compressor start winding is damaged
Yellow “ALERT” Open Run Circuit 1. Open circuit in compressor run wiring or connections
Flash Code 7 Current only in start circuit [ 2. Compressor run winding is damaged
Yellow “ALERT” Low Voltage 1. Control circuit transformer is overloaded
Flash Code 9 Control circuit < 17VAC 2. Low line voltage (contact utility if voltage at disconnect is low)

FLASH CODE NUMBER CORRESPONDS TOANUMBER OF LED FLASHES, FOLLOWED BY APAUSE AND THEN REPEATED
TRIP AND ALERT LEDS FLASHING AT SAME TIME MEANS CONTROL CIRCUIT VOLTAGE IS TOO LOW FOR OPERATION.
LASTALERT FLASH CODE IS DISPLAYED FOR 1 MINUTE AFTER MODULE IS POWERED ON.
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S-15 CHECKING CAPACITOR
CAPACITOR,RUN

A run capacitor is wired across the auxiliary and main
windings of a single phase permanent split capacitor motor.
The capacitors primary function is to reduce the line current
while greatly improving the torque characteristics of amotor.
This is accomplished by using the 90° phase relationship
betweenthe capacitor currentand voltage in conjunction with
the motor windings, so that the motor will give two phase
operation when connected to a single phase circuit. The
capacitor also reduces the line current to the motor by
improving the power factor.

The line side of this capacitor is marked with "COM" and is
wired to the line side of the circuit.

CAPACITOR, START
SCROLL COMPRESSOR MODELS

In most cases hard start components are not required on
Scroll compressor equipped units due to a non-replaceable
check valve located in the discharge line of the compressor.
However, in installations that encounter low lock rotor volt-
age, ahard start kit can improve starting characteristics and
reduce light dimming within the home. Only hard start kits
approved by Amana®brand or Copeland should be used.
"Kick Start" and/or "Super Boost" kits are not approved start
assist devices.

The discharge checkvalve closes off high side pressure tothe
compressor after shutdown allowing equalization through the
scroll flanks. Equalization requires only about 1/2 second.

To preventthe compressor from short cycling, a Time Delay
Relay (Cycle Protector) has been added to the low voltabe
circuit.

S-15A RESISTANCE CHECK USING A DIGITAL
MULTI-METER

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

1. Set the meter on Ohm range (Set it at lease 1000 Ohm

Check for Digital Test

=1K).

— 4\ WARNING

Discharge capacitor through a 20 to 30 OHM
resistor before handling.

2. Connect the Meter leads to the Capacitor terminals.
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3. Digital meter will show a reading momentarily (Figure 1).
Note the reading.

Figure 1 Figure 2

4. Reading willimmediately return to the OL = (Open Line)
(Figure 2). Every attempt of Step 2 will show the same
resultaswasin step 4 and Step 5. Thisindicates that the
capacitor is good.

5. Ifthereis no Change, then capacitoris dead and must be
replaced.

Check for Analog Meter

A. Good Condition - indicator swings to zero and slowly
returnsto infinity. (Start capacitor with bleed resistor will
not return to infinity. It will still read the resistance of the
resistor).

B. Shorted - indicator swings to zero and stops there -
replace.

C. Open - no reading - replace. (Start capacitor would
read resistor resistance.)

S-15B CAPACITANCE CHECK USING A DIGITAL
MULTI-METER (IN CAPACITANCE MODE)

— 4\ WARNING

Discharge capacitor through a 20 to 30 OHM
resistor before handling.

NOTE: You can do this test with a multi-meter if you have a
Capacitance meter on your multi-meter.

1. Remove the capacitor from the circuit.
2. Now Select "Capacitance" on your multi-meter.

3. Now connect the capacitor terminals to the multi-meter
leads.

4. If the reading is near to the actual value of the capacitor
(i.e. the printed value on the capacitor). The capacitoris
good. (Note thatthe reading may be less than the actual



SERVICING

DIAGNOSTICS TABLE: CORESENSE™ MODULE
Flash code number corresponds to the number of LED flashes, followed by a pause and then repeated.

TRIP and ALERT LEDs flashing at the same time mean control circuit voltage is too low for operation.

Status

Description

Troubleshooting Information

Solid Yellow "RUN

Module has power and operating
nomally

Supply voltage s present at module temina's

Solid Red “TRIF”

Thermostat demand signal ' is

present. but the compressor is
not running

1. Compressor protector is open

= Check for high head pressure

= Check compressor supply woltage
2. Cutdoor unit power disconnect is open
3. Compressor circuit breaker or fuse{s) is open
4. Broken wire or connector is not making contact
5. High pressure switch open if present in system
6. Compressor contacior has fa‘ed open

"ALERT" Flash Codes

Yellow "ALERT™
Flash Code 1

Long Run Time; Compressor
is running extramely long run
cycles indicative of low capacity
due to a system low-side fault

1. Low refrigerant charge
2. Evaporator blower is not running
« Check blower relay coil and contacts
» Check biower motor capacior
» Check biower motor for failure or blockage
= Check evaporator biower wiring and connectors
+ Check indoor blower contral board
= Check thermostat wiring for open circuit
3. Evaporator coil is frozen
= Check for low sucsion pressure
» Check for excessively low thermostat setting
« Check evaporator arflow (ool blockages or retum air filker)
» Check ductwork or registers for biockage
4. Faulty metering device
= Check TXV bulb installation {size, location and contact)
« Check # TXVifieed onfice is stuck closed or defective
8. Liquid ine restriction [filter drier blocked # present in system)
&. Thermostat is malfunciioning
= Check thermostat sub-base or wiring for short crout
» Check thermostat instaliation (location, level)

Yellow “ALERT
Flash Code 2

Compressor (Pressure) Trp:
Discharge pressure out of limits
or compressor overloaded

1. Condenser fan is not running
= Check fan capacior
« Check fan wring and conneciors
= Check fan motor for failure or blockage
2. High head pressure
« Check high pressure swich f present in system
» Check if system is overcharged with refrigerant
» Check for non-condensable in system
3. Condenser coil poor air croculation (dity, blocked, damaped)

Yellow "ALERT”
Flash Code 3

Short Cycing; Compressor is
running only briefly

1. Thermostat demand signal is imermittent
2. Time delay relay or control board defective
3. Low or high pressure switch is cycling
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DIAGNOSTICS TABLE: CORESENSE™ MODULE (CONT.)
Flash code number corresponds to the number of LED flashes, followed by a pause and then repeated.
TRIP and ALERT LEDs flashing at the same time mean control circuit voltage is too low for operation.

Status Description Troubleshooting Information
1. Run capacitor has failed
2 Low fne voltage (contact utity f voltage at disconnect is low)
Yellow “ALERT" Locked Rot = Check wiring connections
Flash Code 4

2. Excessive liguid refmgerant im compressor
4. Compressor beanngs are seized
= Measure compressor oil level

Yellow “ALERT Compressor (Moderate Run)
Flash Code 5 {’r'p

Compressor (Pressure) Trp:
||:N:*EJ olr.l?

1. Evaporator blower is not running

» Check blower relay cof and contacts

« Check bloweer motor capacitor

= Check blower motor for fafure or biockage

= Check evaporator blower wiring and connectors

» Check indoor blower control board

» Check thermostat wiring for open crout
2 Faulty materng device

« Check TXV bulb instafaton (size, location and contact)

» Check if TXV/fixed orifice s stuck closed or defective
3. Condenser coil poor air circulation (dirty, biocked, damaged)
4. Low refrigerant charge

1. Condenser fan is not running

+ Check fan capacitor
» Check fan wirng and connectors

Red "LOCIC Compressor is + Check fan motor for failure or blockage
Flash Code 2 after 4 consecutive or 10 fotal | 2 High head pressure
Yellow Off compressor (pressure) trip + Check high pressure switch if presant in system
events « Check if system is owvercharged wih refrigerant
= Check for non-condensable in system
3. Condenser coil poer air circulation (dirty, biocked, damaged)
Red “LOCIC Shert Cycling: Compressor is | 1- Thermostat demand signal s intermittent
Flash Code 3 locked out after 10 consecutive | 2 Time delay relay or conbrol board defective
Yellow OF short cycing events 2. If high pressure switch present go to Flash Code 2 information
1. Run capacitor has failed
2 Low fne voliage (contact utsty if wvoitape at disconnect is low
Red "LOCIK™ Locked Rotor; Compressor is » Check wiring ;,mﬁmw )
Flash Code 4 locked out after 10 consecutive 1 E o
Yeliow Of locked rolor events . Excessive liguid refrigerant in compressor

4 Compressor beanngs are seized
« Measure compressor oil level

Compressor (Moderate Run)
Red "LOCK™ Trip; Compresser is locksd out
Flash Code 5 after 4 consecutive or 10 total
Yellow OF compressor {moderate run) trip
events

1. Evaporator blower is not running

= Check blower relay cod and contacts

= Check blower motor capacitor

+ Check blower motor for fadure or biockage

= Check evaporator blower wining and conneciors

» Check indoor blower control board

= Check thermostat wiring for ocpen croust
2 Faulty metering device

« Check TXV bulb insta®aton (size, location and contact)

= Check if TXV/fixed orfice is stuck dosed or defective
3. Condenser coil poor air circulation (dirty, blocked, damaged)
4. Low refrigerant charge
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Table 1 - Quick Reference Table

- Lock
Alert Code Alert Conditicn Lock Lewel Indicati
Warmal Run | l fi i BA A
Solid Yellow ormal operation, no np.
Code Long run time. Compressor is on runmning for more
vallow Flash 1 than 12 hours, (Code1 is disabled in Heat Pump BA A
made. )
Codel Compressar (pressure) trip. Compressor runs for Red: Flash 2
vellow Flash 2 12 sec to 15 min followed by a compressor tnp 4x consacutive )
condition lasting longer than 7 min. ellow: Off
e e e 2 | “xcorsanume | ReciFlash
Vellow Flash 3 between 35 sec to T min. or 10x total ellow: Of
Coded Locked rotor. Compressor tips within a compressor ) Red: Flash 4
vallow Flash 4 run fime of 12 sec and doss not start within 35 sec 10x consecutve vallow: OF
Codeb Comprassor (mederats run) tip. Compressor runs 4x consacutive Fed: Elash 5
for 15 min fo 12 hrs followsd by a compressor trip ]
Vellow Flasn 5 lasting longer than 7 min. or 10x total rellow: Cff
Coded Current =28, Red: Flash @
Red Flash 8 The currant to the PROT terminal is greatar tham 24 for 40ms Yellow: OfF
Trip : : :
Salid Bad Dermand is present, but compressor is not nunning BA A

79



SERVICING

printed value of the capacitor).

5. If youread asignificantly lower capacitance or none atall,
then capacitor is dead and must be replaced.

S-16A CHECKING FAN AND BLOWER MOTOR
WINDINGS (PSC MOTORS)

The auto reset fan motor overload is designed to protect the
motor against high temperature and high amperage condi-
tions by breaking the common circuitwithinthe motor, similar
to the compressor internal overload. However, heat gener-
ated within the motor is faster to dissipate than the compres-
sor, allow at least 45 minutes for the overload to reset, then
retest.

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

1. Remove the motor leads from its respective connection
points and capacitor (if applicable).

2. Check the continuity between each of the motor leads.

3. Touch one probe of the ohmmeter to the motor frame
(ground) and the other probe in turn to each lead.

Ifthe windings do nottest continuous or areading is obtained
from lead to ground, replace the motor.

S-16B CHECKING FAN AND BLOWER MOTOR
(ECM MOTORS)

AnECMis an Electronically Commutated Motor which offers
many significantadvantages over PSC motors. The ECM has
near zero rotor loss, synchronous machine operation, vari-
able speed, low noise, and programmable air flow. Because
ofthe sophisticated electronics within the ECM motor, some
technicians are intimated by the ECM motor; however, these
fears are unfounded. GE offers two ECM motor testers, and
with a VOM meter, one can easily perform basic trouble-
shooting on ECM motors. An ECM motor requires power (line
voltage) and a signal (24 volts) to operate. The ECM motor
stator contains permanent magnet. As a result, the shaft
feels"rough"whenturned by hand. Thisis a characteristic of
the motor, not an indication of defective bearings.

— 4\ WARNING

Line Voltage now present.

1. Disconnect the 5-pin connector from the motor.

2. Using a volt meter, check for line voltage at terminals #4
& #5 at the power connector. If no voltage is present:

3. Check the unit for incoming power See section S-1.
4. Check the control board, See section S-40.
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5. Ifline voltage is present, reinsert the 5-pin connector and
remove the 16-pin connector.

6. Check for signal (24 volts) at the transformer.

7. Check for signal (24 volts) from the thermostatto the "G"
terminal at the 16-pin connector.

8. Using an ohmmeter, check for continuity fromthe #1 & #3
(common pins) to the transformer neutral or "C" thermo-
statterminal. If you do not have continuity, the motor may
function erratically. Trace the common circuits, locate
and repair the open neutral.

9. Setthethermostatto "Fan-On". Using avoltmeter, check
for 24 volts between pin # 15 (G) and common.

10. Disconnect power to compressor. Setthermostatto call
for cooling. Using a voltmeter, check for 24 volts at pin #
6 and/or #14.

11. Setthe thermostatto a call for heating. Using a voltmeter,
check for 24 volts at pin #2 and/or #11.

for 120VAC Power Connector
applications only

} Lines 1 and 2 will be connected
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16-PIN ECM HARNESS CONNECTOR

If you do not read voltage and continuity as described, the
problemisinthe control orinterface board, but notthe motor.
Ifyouregister voltage as described , the ECM power head is
defective and must be replaced.
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S-16C CHECKING ECM MOTOR WINDINGS

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

1. Disconnectthe 5-pin and the 16-pin connectors from the
ECM power head.

2. Removethe 2 screws securing the ECM power head and
separate it from the motor.

3. Disconnect the 3-pin motor connector from the power
head and lay it aside.

4. Using an ohmmeter, check the motor windings for conti-
nuity to ground (pins to motor shell). If the ohmmeter
indicates continuity to ground, the motor is defective and
must be replaced.

5. Using an ohmmeter, check the windings for continuity
(pin to pin). If no continuity is indicated, the thermal limit
(over load) device may be open. Allow motor to cool and
retest.

3-pin motor
connector

16-pin
connector

5-pin
connector

S-16D ECM CFM ADJUSTMENTS MBE / AEPF

MBE MOTOR

This section references the operation characteristics of the
MBE/AEPF models motor only. The ECM control board is
factory set with the dipswitch #4 in the “ON” position and all
other dipswitches are factory setinthe “OFF” position. When
MBE/AEPF are used with 2-stage cooling units, dipswitch #4
should be in the "OFF" position.

For most applications, the settings are to be changed
according to the electric heat size and the outdoor unit
selection.

The MBE/AEPF products use a General Electric ECM™
motor. Thismotor provides many features notavailable onthe
traditional PSC motor. These features include:

*  Improved Efficiency

« ConstantCFM

*  Soft Start and Stop

e Improved Humidity Control

MOTOR SPEED ADJUSTMENT

Each ECM™ blower motor has been preprogrammed for
operation at 4 distinct airflow levels when operating in Cool-
ing/Heat Pump mode or Electric Heat mode. These 4 distinct
levels may also be adjusted slightly lower or higher if desired.
The adjustmentbetween levels and the trim adjustments are
made by changing the dipswitch(s) eithertoan "OFF" or "ON"
position.

DIPSWITCH FUNCTIONS

The MBE / AEPF air handler motors have an electronic
control that contains an eight (8) position dip switch. The
function of these dipswitches are shown in Table 1.

Dipswitch Number Function
; Electric Heat
3 N/A
4 Indoor Thermostat
g Cooling & Heat Pump CFM
; CFM Trim Adjust
Table 1
CFM DELIVERY

Tables 2, 3, 5 and 6 show the CFM output for dipswitch
combinations 1-2, and 5-6.

Electric Heat Operation

Model Switch 1 Switch 2 CFM
OFF OFF 1,200

MBE1200 ON OFF 1,000
OFF ON 800

ON ON 600

OFF OFF 1,600

MBE1600 ON OFF 1,400
OFF ON 1,200

ON ON 1,000

OFF OFF 2,000

MBE2000 ON OFF 1,800
OFF ON 1,600

ON ON 1,200

Table 2
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Cooling/Heat Pump Operation

THERMOSTAT “FAN ONLY” MODE

During Fan Only Operations, the CFM output is 30% of the

cooling setting.
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Model Switch 5 Switch 6 CFM
OFF OFF 1,200
MBE1200 ON OFF 1,000
OFF ON 800
ON ON 600
OFF OFF 1,600
MBE1600 ON OFF 1,400
OFF ON 1,200
ON ON 1,000
OFF OFF 2,000
MBE2000 ON OFF 1,800
OFF ON 1,600
ON ON 1,200
Table 3
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S-16E BLOWER PERFORMANCE DATA

MBR800**-* MBR1200**-* MBR1600**-* MBR2000**-*

SPEED |STATIC SCFM SCFM SCFM SCFM
0.1 1,240 1,500 1,800 2,160

0.2 1,170 1,460 1,740 2,080

HIGH 0.3 1,120 1,360 1,680 1,990
0.4 1,060 1,280 1,610 1,890

0.5 980 1,200 1,520 1,790

0.6 900 1,110 1,430 1,690

0.1 900 1,380 1,540 1,730

0.2 850 1,320 1,490 1,670

MEDIUM 0.3 790 1,270 1,450 1,590
0.4 740 1,200 1,400 1,520

0.5 680 1,140 13,560 1,420

0.6 605 1,040 1,280 1,320

0.1 650 1,170 1,130 1,520

0.2 590 1,130 1,100 1,450

LOW 0.3 540 1,080 1,070 1,360
0.4 500 1,020 1,030 1,290

0.5 430 950 990 1,200

0.6 330 830 930 1,090

NOTE: External static is for blower @ 230 Volts. It does not include Coil, Air Filter or Electric Heaters.

S-16F CHECKING HIGH EFFICIENCY MOTORS

The motor is a one piece, fully encapsulated, 3 phase I i
brushless DC (single phase AC input) motor with ball bearing Hi g h Vo Itag e I

construction.

Connections

1. Using a voltmeter, check for 230 volts to the motor ~=====<-=< 1 3/16"

connections L and N. If 230 volts is present, proceed to
step 2. If 230 volts is not present, check the line voltage

circuit to the motor.

2. Using a voltmeter, check for 24 volts from terminal C to
eitherterminal 1, 2, 3, 4, or 5, depending on which tap is
being used, at the motor. If voltage present, proceed

tostep 3. If no voltage, check 24 volt circuit to motor.

3. If voltage was present in steps 1 and 2, the motor has
failed and will need to be replaced.

NOTE: When replacing motor, ensure the belly band is
between the vents on the motor and the wiring has the
proper drip loop to prevent condensate from entering the
motor.

MOTOR CONNECTIONS
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S-9 CHECKING FAN RELAY CONTACTS

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

1. Disconnectwire leads fromterminals 2 and 4 of Fan Relay
Cooling and 2 and 4, 5 and 6 of Fan Relay Heating.

2. Using an ohmmeter, test between 2 and 4 - should read
open. Test between 5 and 6 - should read continuous.

3. With power ON, energize the relays.

— 4\ WARNING

Line Voltage now present.

N

OHMMETER

R o ; -

~—_

TESTING FAN RELAY

4. Using an ohmmeter, test between 2 and 4 - should read
continuous . Test between 5 and 6 - should read open.

5. If not as above, replace the relay.
CHECKING RELAY CONTACTS - PSC FAN MOTOR

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

1. Disconnect the motor leads from 6-circuit fan motor wire
harness.

2. Connectavoltmeter between circuit 3 and circuits 2 (low
speed) or 1 (high speed).

NOTE: Circuit 3 is connected directly to L2.
3. Energize the system at low or high stage.

86

— 4\ WARNING

Line Voltage now present.

4. The measured voltage between circuit 3 and circuits 2 or
1 should be approximately OVAC, which indicates the
relay contacts are closed. A voltage measurement of
approximately 115VAC indicates the relay is open. Re-
place the control if the relay checks open when it should
be closed. See notes and cautions below.

NOTE: Ensure any ON delays have expired before making
voltage measurements

CAUTION: Prolonged operation with the condenser fan
motor disconnected will cause the high pressure switch to
trip.

S-40 MBR/AR*F ELECTRONIC BLOWER TIME
DELAY RELAY

The MBR/AR*F contains an Electronic Blower Time Delay
Relay board, B1370735. This board provides on/off time
delays forthe blower motor in cooling and heat pump heating
demands when “G” is energized.

During a cooling or heat pump heating demand, 24Vac is
supplied to terminal “G” of the EBTDR to turn on the blower
motor. The EBTDR initiates a 7 second delay on and then
energizesit'sonboardrelay. The relay onthe EBTDR board
closes it's normally open contacts and supplies power to the
blower motor. When the “G” input is removed, the EBTDR
initiates a 65 second delay off. When the 65 seconds delay
expires the onboard relay is de-energized and it's contacts
open and remove power from the blower motor.

During an electric heat only demand, “W1” is energized but
“G” is not. The blower motor is connected to the normally
closed contacts of the relay onthe EBTDR board. The other
side of this set of contacts is connected to the heat se-
guencer on the heater assembly that provides power to the
firstheater element. When“W1"is energized, the sequencer
will close it's contacts within 10 to 20 seconds to supply
power to the first heater element and to the blower motor
through the normally closed contacts on the relay on the
EBTDR. Whenthe “W1”demandis removed, the sequencer
opens itcontacts within 30 to 70 seconds and removes power
from the heater element and the blower motor.

The EBTDR also contains a speedup terminal to reduce the
delays during troubleshooting of the unit. When this terminal
is shorted to the common terminal, “C”, onthe EBTDR board,
the delay ONtimeisreducedto 3 seconds and the delay OFF
time is reduced to 5 second.

Two additional terminals, M1 and M2, are on the EBTDR
board. Theseterminals are usedto connectthe unused leads
from the blower motor and have no affect on the board’s
operation.
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S-17 CHECKING COMPRESSOR

— 4\ WARNING

Hermetic compressor electrical terminal venting can
be dangerous. When insulating material which
supports a hermetic compressor or electrical terminal
suddenly disintegrates due to physical abuse or as a
result of an electrical short between the terminal and
the compressor housing, the terminal may be
expelled, venting the vapor and liquid contents of the
compressor housing and system.

Ifthe compressorterminal PROTECTIVE COVER and gasket
(if required) are not properly in place and secured, thereis a
remote possibility if a terminal vents, that the vaporous and
liquid discharge can be ignited, spouting flames several feet,
causing potentially severe orfatal injury to anyoneinits path.

This discharge can be ignited external to the compressor if
the terminal coveris notproperlyin place and if the discharge
impinges on a sufficient heat source.

Ignition of the discharge can also occur at the venting terminal
orinside the compressor, ifthere is sufficient contaminant air
present in the system and an electrical arc occurs as the
terminal vents.

Ignition cannot occur at the venting terminal without the
presence of contaminant air, and cannot occur externally
from the venting terminal without the presence of an external
ignition source.

Therefore, proper evacuation of ahermetic systemis essen-
tial at the time of manufacture and during servicing.

To reduce the possibility of external ignition, all open flame,
electrical power, and other heat sources should be extin-
guished or turned off prior to servicing a system.

If the following test indicates shorted, grounded or open
windings, see procedures S-19 for the next steps to be taken.

S-17A RESISTANCE TEST
Each compressor is equipped with an internal overload.

Theline breakinternal overload senses both motoramperage
and winding temperature. High motor temperature oramper-
age heats the disc causing it to open, breaking the common
circuit within the compressor on single phase units.

Heat generated within the compressor shell, usually due to
recycling of the motor, high amperage or insufficient gas to
cool the motor, is slow to dissipate. Allow at least three to
four hours for it to cool and reset, then retest.

Fuse, circuitbreaker, ground fault protective device, etc. has
not tripped -

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

w

1. Remove the leads from the compressor terminals.

— 4\ WARNING

Hermetic compressor electrical terminal venting can
be dangerous. When insulating material which
supports a hermetic compressor or electrical terminal
suddenly disintegrates due to physical abuse or as a
result of an electrical short between the terminal and
the compressor housing, the terminal may be
expelled, venting the vapor and liquid contents of the
compressor housing and system.

2. Using an ohmmeter, test continuity between terminals S-
R, C-R, and C-S, on single phase units or terminals T2,
T2 and T3, on 3 phase units.

N

OHMMETER

AN

N—_CoMP_~

TESTING COMPRESSORWINDINGS

If either winding does not test continuous, replace the
compressor.

NOTE: Ifanopencompressorisindicated, allow ample time
forthe internal overload to resetbefore replacing compressor.

S-17B GROUND TEST

If fuse, circuit breaker, ground fault protective device, etc.,
has tripped, this is a strong indication that an electrical
problem exists and must be found and corrected. The circuit
protective device rating must be checked, and its maximum
rating should coincide with that marked on the equipment
nameplate.

With the terminal protective cover in place, itis acceptable to
replace the fuse orresetthe circuitbreaker ONE TIME ONLY
to seeifitwas just a nuisance opening. Ifitopens again, DO
NOT continue to reset.

87
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Disconnect all power to unit, making sure that all power
legs are open.

1. DO NOT remove protective terminal cover. Disconnect
the three leads going to the compressor terminals at the
nearest point to the compressor.

2. ldentify the leads and using an ohmmeter on the R x
10,000 scale or the highest resistance scale on your
ohmmeter check the resistance between each of the
three leads separately to ground (such as an unpainted
tube on the compressor).

3. If a ground is indicated, then carefully remove the
compressor terminal protective cover and inspect for
loose leads or insulation breaks in the lead wires.

4.Ifnovisual problemsindicated, carefully remove the leads
at the compressor terminals.

5. Carefully retest for ground, directly between compressor
terminals and ground.

6. If ground is indicated, replace the compressor. The
resistance reading should be infinity. If there is any
reading on meter, there is some continuity to ground and
compressor should be considered defective.

N €2
OHMMETER
o ]
ST
4\ WARNING

Damage can occur to the glass embedded terminals if
the leads are not properly removed. This can resultin
terminal and hot oil discharging.

S-17C UNLOADER TEST PROCEDURE

A nominal 24-volt direct current coil activates the internal
unloader solenoid. The input control circuit voltage must be
18 to 28 volt ac. The coil power requirement is 20 VA. The
external electrical connection is made with a molded plug
assembly. This plug contains a full wave rectifier to supply
direct current to the unloader coil.
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UNLOADER SOLENOID
(Molded Plug)

Unloader Test Procedure

Ifitis suspected that the unloader is notworking, the following
methods may be used to verify operation.

1. Operate the system and measure compressor current.

Cycle the unloader ON and OFF at 10 second intervals.
The compressoramperage should go up ordown atleast
25 percent.

. If step one does not give the expected results, shut unit

off. Apply 18 to 28 volt ac to the unloader molded plug
leads and listen for a click as the solenoid pulls in.
Remove power and listen for another click as the unloader
returns to its original position.

. If clicks can’t be heard, shut off power and remove the

control circuit molded plug from the compressor and
measure the unloader coil resistance. The resistance
should be 32 to 60 ohms, depending on compressor
temperature.

4. Next check the molded plug.

A. Voltage check: Apply control voltage to the plug
wires (18to 28 volt ac). The measured dc voltage
at the female connectors in the plug should be
around 15to 27 vdc.

B. Resistance check: Measure the resistance from
the end of one molded plug lead to either of the two
female connectorsinthe plug. One of the connec-
tors should read close to zero ohms while the other
should read infinity. Repeat with other wire. The
same female connector as before should read zero
while the other connector again reads infinity.
Reverse polarity on the ohmmeter leads and re-
peat. The female connector that read infinity previ-
ously should now read close to zero ohms.

C. Replaceplugifeitherofthesetestmethods doesn't
show the desired results.

S-17D OPERATION TEST

Ifthe voltage, capacitor, overload and motor winding test fail
to show the cause for failure:
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— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

w

1. Remove unitwiring from disconnect switch and wire a test
cord to the disconnect switch.

NOTE: The wire size ofthe testcord must equal the line wire
size and the fuse must be of the proper size and type.

2. With the protective terminal cover in place, use the three
leads to the compressor terminals that were discon-
nected at the nearest point to the compressor and
connectthe common, startand run clips to the respective
leads.

3. Connect good capacitors of the right MFD and voltage
rating into the circuit as shown.

4. With power ON, close the switch.

— 4\ WARNING

Line Voltage now present.

A. Ifthe compressor starts and continues to run, the cause
for failure is somewhere else in the system.

B. If the compressor fails to start - replace.

COPELAND COMPRESSOR

0|3 A 12345 L

YEAR MONTH SERIAL PLANT
NUMBER

S-17E CHECKING 3-PHASE SCROLL

COMPRESSOR ROTATION
Verify the proper rotation of Copeland scroll compressors as
follows:

NOTE: The compressor may run backwards (noisy operation)
for 1 or 2 seconds at shutdown. Thisis normal and does not
harm the compressor.

1. Install gauges and verify that the suction pressure drops
while the discharge pressure increases.

2. Listen for normal compressor sound levels. Reverse
rotation results in elevated or unusual sound levels.

3. Reverse rotation will resultin substantially reduced amp
draw from tabulated values.

To correct improper rotation, switch any two power supply

leads at the outdoor unit contactor.

The 3-phase scroll compressors are direction of rotation
sensitive. They will rotate in either direction depending on the
phasing of the power. There is no negative impact on
durability caused by operating 3-phase compressors in
reversed rotation. The compressor's internal protector will
trip, de-energizing the compressor. Continued operation of 3-
phase scroll compressors with the rotation reversed will
contribute to compressor failure. All 3-phase scroll compres-
sors should be checked for correct phase rotation.

S-18 TESTING CRANKCASE HEATER (OP-
TIONAL ITEM)

The crankcase heater must be energized a minimum of four
(4) hours before the condensing unit is operated.

Crankcase heaters are used to prevent migration oraccumu-
lation of refrigerant in the compressor crankcase during the
off cycles and prevents liquid slugging or oil pumping on start

up.
A crankcase heater will not prevent compressor damage due
to a floodback or over charge condition.

— 4\ WARNING

Disconnect ALL power before servicing.

1. Disconnect the heater lead in wires.

2. Using an ohmmeter, check heater continuity - should test
continuous. If not, replace.

NOTE: The positive temperature coefficientcrankcase heater
is a 40 watt 265 voltage heater. The cool resistance of the
heater will be approximately 1800 ohms. The resistance will
become greater as the temperature of the compressor shell
increases.

S-21 CHECKING REVERSING VALVE AND
SOLENOID

Occasionally the reversing valve may stick in the heating or
cooling position or in the mid-position.

When stuck in the mid-position, part of the discharge gas
from the compressor is directed back to the suction side,
resulting in excessively high suction pressure. Anincrease
inthe suction line temperature through the reversing valve can
also be measured. Check operation of the valve by starting
the system and switching the operation from COOLING to
HEATING cycle.

If the valve fails to change its position, test the voltage (24V)
at the valve coil terminals, while the system is on the
COOLING cycle.

All heat pumps and ComfortNet™ heat pumps wired in
legacy - Ifnovoltage isregistered at the coil terminals, check
the operation of the thermostat and the continuity of the
connecting wiring from the "O" terminal of the thermostat to
the unit.
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S-24 TESTING DEFROST CONTROL

To checkthe defrost control for proper sequencing, proceed
as follows: With power ON; unit not running.

1. Jumper defrost thermostat by placing a jumper wire
across the terminals "DFT" and "R"/"R-DFT" at defrost
control board.

2. Connect jumper across test pins on defrost control
board.

3. Setthermostatto call for heating. System should go into
defrost within 21 seconds.

4. Immediately remove jumper from test pins.

5. Using VOM check for voltage across terminals "C & O".
Meter should read 24 volts.

6. Using VOM check for voltage across fan terminals DF1
and DF2 onthe board. You should read line voltage (208-
230 VAQC) indicating the relay is open in the defrost
mode.

7. Using VOM check for voltage across "W"/"W2" & "C"
terminals on the board. You should read 24 volts.

8. If not as above, replace control board.

9. Set thermostat to off position and disconnect power
before removing any jumpers or wires.

NOTE: Remove jumper across defrostthermostat before
returning system to service.

S-25 TESTING DEFROST THERMOSTAT

1. Installathermocouple type temperature testlead on the
tube adjacent to the defrost control. Insulate the lead
point of contact.

2. Check the temperature at which the control closes its
contacts by lowering the temperature of the control. Part
# 0130M0O0009P which is used on 2 and 2.5 ton units
should close at 34°F + 5°F. Part # 0130M0O0001P or
B1370803 which is used on 3 thru 5 ton units should
close at 31°F + 3°F.

3. Check the temperature at which the control closes its
contacts by lowering the temperature of the control. Part
#0130M00085, which is used onunits with 5 mm coils,
should close at 30°F + 5°F.

4. Check the temperature at which the control opens its
contacts by raising the temperature of the control. Part
#0130MO0009P which is used on 2 and 2.5 ton units
should open at 60°F + 5°F. Part # 0130MOOO001P or
B1370803 which is used on 3 thru 5 ton units should
open at 75°F = 6°F.

5. Check the temperature at which the control opens its
contacts by raising the temperature of the control. Part
#0130M00085, which is used on units with 5 mm coils,
should open at 60°F + 5°F.

6. If not as above, replace control.
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SEQUENCE OF OPERATION

Refer to the installation instructions and wiring dia-
grams provided with the MBR/AR*F for specific wiring
connections and system configuration.

MBR/AR*FWITH SINGLE STAGE CONDENSERS
1.0 Cooling Operation

1.1 Onademand for cooling, the room thermostat energizes
“G"and“Y”and 24Vac s supplied to “Y” at the condens-
ing unit and the “G” terminal on the EBTDR board.

1.2 The compressor and condenser fan are turned on and
aftera7 second ondelay, the relay onthe EBTDR board
is energized and the blower motor starts.

1.3 When the cooling demand “Y” is satisfied, the room
thermostat removes the 24Vac from “G” and “Y”.

1.4 The compressor and condenser fan are turned off and
after a 65 second delay off, the relay onthe EBTDR board
is de-energized and the blower is turned off.

2.0 Heating Operation

2.1 On a demand for heat, the room thermostat energizes
“W1"and 24Vac is supplied to heat sequencer, HR1, on
the heater assembly.

2.2 The contacts M1 and M2 will close within 10 to 20
seconds and turn on heater element #1. The normally
closed contacts on the EBTDR are also connected to
terminal M1. When M1 and M2 close, the blower motor
will be energized thru the normally closed contacts on
the EBTDR board. At the same time, if the heater
assembly contains a second heater element, HR1 will
contain a second set of contacts, M3 and M4, which will
close to turn on heater element #2.

NOTE: If more than two heater elements are on the heater
assembly, itwill contain asecond heat sequencer, HR2,which
will control the 3™ and 4™ heater elements if available. If the
first stage heatdemand, “W1” cannot be satisfied by the heat
pump, the temperature indoors will continue to drop. The
room thermostat will then energize “W2” and 24Vac will be
supplied to HR2 on the heater assembly. When the “W2”
demand is satisfied, the room thermostat will remove the
24Vac fromHR2. The contacts on HR2 will open between 30
to 70 seconds and heater elements #3 and #4 will be turned
off. On most digital/electronic thermostats, “W2" will
remain energized until the first stage demand “W1" is
satisfied and then the “W1” and “W2” demands will be
removed.

2.3 When the “W1” heat demand is satisfied, the room
thermostat willremove the 24Vac from HR1. Both set of
contacts on the relay opens within 30 to 70 seconds and
turn off the heater element(s) and the blower motor.
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MBR/AR*F WITH SINGLE STAGE HEAT PUMPS
3.0 Cooling Operation

On heat pump units, when the room thermostat set to the
cooling mode, 24Vacis supplied to “O” which energizes the
reversing valve. Aslongasthe thermostatis setfor cooling,
the reversing valve will be in the energized position for
cooling.

3.1 On a demand for cooling, the room thermostat ener-
gizes “G” and “Y” and 24Vac is supplied to “Y” at the
heat pump and the “G” terminal on the EBTDR board.

3.2 The heat pumpturned oninthe cooling mode and after
a 7 second on delay, the relay on the EBTDR board is
energized and the blower motor starts.

3.3 When the cooling demand is satisfied, the room
thermostat removes the 24Vac from “G” and “Y”".

3.4 The heatpumpisturned off and after a 65 second delay
off, the relay onthe EBTDR board is de-energized and
the blower motor is turned off.

4.0 Heating Operation

On heat pump units, when the room thermostat set to the
heating mode, the reversing valve is notenergized. Aslong
asthe thermostatis set for heating, the reversing valve will
be in the de-energized position for heating except during a
defrost cycle. Some installations may use one or more
outdoor thermostats to restrict the amount of electric heat
thatis available above a presetambient temperature. Use
of optional controls such as these can change the operation
of the electric heaters during the heating mode. This
sequenceof operation does not cover those applications.

4.1 On ademand for first stage heat with heat pump units,
the room thermostat energizes “G” and “Y” and 24Vac
is supplied to “Y” at the heat pump unit and the “G”
terminalonthe EBTDR board. The heatpumpisturned
oninthe heating mode and the blower motor starts after
a 7 second on delay.

4.2 Ifthefirst stage heat demand cannot be satisfied by the
heat pump, the temperature indoors will continue to
drop. The room thermostat will then energize terminal
“W2’ for second stage heat and 24Vac will be supplied
to heat sequencer HR1 on the heater assembly.

4.3 HR1 contacts M1 and M2 will close will close within 10
to 20 seconds and turn on heater element #1. Atthe
same time, if the heater assembly contains a second
heater element, HR1 will contain a second set of
contacts, M3 and M4, which will close and turn on
heater element#2. The blower motor is already on as
a result of terminal “G” on the EBTDR board being
energized for the first stage heat demand.

NOTE: If more than two heater elements are on the heater
assembly, it will contain a second heat sequencer, HR2,
whichwill control the 3" and 4" heater elementsif available.
If the second stage heatdemand, “W2” cannot be satisfied
by the heat pump, the temperature indoors will continue to
drop. The room thermostat will then energize “W3” and

24Vac will be supplied to HR2 on the heater assembly.
Whenthe “W3” demand is satisfied, the room thermostat will
remove the 24Vac from HR2. The contacts on HR2 will open
between 30to 70 seconds and heater elements #3 and #4 will
be turned off. On most digital/electronic thermostats,
“W3” will remain energized until the first stage heat
demand “Y” is satisfied and then the “G”, “Y”, “W2”
and “W3” demands will be removed.

4.4 Asthe temperature indoorsincrease, itwillreach a point
where the second stage heatdemand, “W2", is satisfied.
Whenthis happens, the room thermostat will remove the
24Vac from the coil of HR1. The contacts on HR1 will
open between 30to 70 seconds and turn off both heater
element(s). The heat pump remains on along with the
blower motor because the “Y” demandfor first stage heat
will still be present.

4.5 When the first stage heat demand “Y” is satisfied, the
roomthermostatwillremove the 24Vacfrom“G”and “Y".
The heat pump is turned off and the blower motor turns
off after a 65 second off delay.

5.0 Defrost Operation

On heat pump units, when the room thermostat is set to the
heating mode, the reversing valve is notenergized. Aslongas
the thermostatis setfor heating, the reversing valve willbeinthe
de-energized position for heating exceptduring adefrostcycle.

5.1 The heat pumpwill be onand operating in the heating mode
as described the Heating Operation in section 4.

5.2 The defrost control in the heat pump unit checks to seeif
adefrostisneeded every 30,60 or 90 minutes of heat pump
operation depending onthe selectable setting by monitor-
ing the state of the defrost thermostat attached to the
outdoor coil.

5.3 Ifthe temperature of the outdoor coil is low enoughto cause
the defrostthermostatto be closed when the defrostboard
checks it, the board will initiate a defrost cycle.

5.4When adefrost cycleisinitiated, the contacts of the HVDR
relay onthe defrostboard openandturns offthe outdoor fan.
The contacts ofthe LVDR relay onthe defrostboard closes
and supplies 24Vacto “O”and “W2". The reversing valve
is energized and the contactson HR1 close and turns on
the electric heater(s). The unit will continue to run in this
mode until the defrost cycle is completed.

a.For models with defrost control PCBDM133 or
PCBDM160, a 30 second compressor delay at defrost
initiation/termination is optional. As shipped from the
factory, the controlis setfor the delay (“DLY”), which will
turnthe compressor offfor 30 seconds while the reversing
valve shiftsto/fromthe cooling mode position. Tobypass
the delay, which typically reduces sound levels during
defrost mode, change the pin settings from “DLY” to
“NORM".

5.5Whenthetemperature of the outdoor coil rises highenough
to causesthe defrostthermostatto open, the defrostcycle
will be terminated. If at the end of the programmed 10
minute override time the defrost thermostat is still closed,
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the defrost board will automatically terminate the defrost
cycle.

5.6 When the defrost cycle is terminated, the contacts of the
HVDR relay will close to start the outdoor fan and the
contacts of the LVDR relay will open and turn off the
reversing valve and electric heater(s). The unitwillnow be
back in a normal heating mode with a heat pump demand
for heating as describedinthe Heating Operationin section
4. See section 5.4a.

MBE/AEPF WITH GSX, SSX, ASX, DSX, VSX

MBE ELECTRONIC BLOWER TIME DELAY RELAY
AEPFAIRHANDLER

SEQUENCE OF OPERATION

This document covers the basic sequence of operation for a
typical application with a mercury bulb thermostat. When a
digital/electronic thermostatis used, the on/off staging of the
auxiliary heat will vary. Refer to the installation instruc-
tionsand wiring diagrams provided with the MBE/AEPF
for specificwiring connections, dip switch settings and
system configuration.

MBE/AEPF WITH SINGLE STAGE GSX, ASX, SSX, and
VSXCONDENSERS

When used with a single stage GSX, SSX, ASX, and VSX
condensers, dip switch #4 must be set to the on position on
the VSTB inside the MBE/AEPF. The “Y” output from the
indoor thermostat must be connected to the yellow wire
labeled “Y/Y2" inside the wire bundle marked “Thermostat”
and the yellow wire labeled “Y/Y2" inside the wire bundle
marked “Outdoor Unit” must be connected to “Y” at the
condenser. The orange jumper wire from terminal “Y1”
to terminal“O” on the VSTB inside the MBE/AEPF must
remain connected.

1.0 Cooling Operation

1.1 Onademand for cooling, the roomthermostat energizes
“G” and “Y” and 24Vac is supplied to “G” and “Y/Y2" of the
MBE/AEPF unit. The VSTB inside the MBE/AEPF will
turnon the blower motor and the motor will ramp up to the
speed programmed in the motor based on the settings for dip
switch 5 and 6. The VSTB will supply 24Vac to “Y” at the
condenser andthe compressorand condenser are turned on.

1.2 Whenthe cooling demandis satisfied, the room thermo-
stat removes the 24Vac from “G” and “Y”. The MBE/
AEPF removesthe 24Vac from “Y’ at the condenser and
the compressor and condenser fan are turned off. The
blower motor willramp down to a complete stop based on
the time and rate programmed in the motor.

2.0 Heating Operation

2.1 On a demand for heat, the room thermostat energizes
“W1” and 24Vac is supplied to terminal “E/W1”" of the
VSTB inside the MBE/AEPF unit. The VSTB willturn on
the blower motor and the motor will ramp up to the speed
programmed in the motor based on the settings for dip
switch 1 and 2. The VSTB will supply 24Vac to heat
sequencer HR1 on the electric heater assembly.
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2.2 HR1 contacts M1 and M2 will close within 10 to 20
seconds and turn on heater element #1. At the same
time, if the heater assembly contains a second heater
element, HR1 will contain a second set of contacts, M3
and M4, which will close and turn on heater element #2.

NOTE: If more than two heater elements are on the heater
assembly, it will contain a second heat sequencer, HR2,
which will control the 3 and 4™ heater elements if available.
For the 3™ and 4" heater elements to operate on a
second stage heat demand, the PJ4 jumper on the
VSTB inside the MBE/AEPF must be cut. With the PJ4
jumper cut, the VSTB will run the blower motor on low speed
ona“W1”onlydemand. Ifthefirststage heatdemand, “W1”
cannot be satisfied by the heat pump, the temperature
indoors will continue to drop. The room thermostat will then
energize “W2” and 24Vac will be supplied to HR2 on the
heater assembly and the blower motor will change to high
speed. When the “W2” demand is satisfied, the room
thermostat will remove the 24Vac from “W2” and the VSTB
will remove the 24Vac from HR2. The contacts on HR2 will
open between 30to 70 seconds and heater elements #3 and
#4 will be turned off and the blower motor will change to low
speed. On most digital/electronic thermostats, “W2"
will remain energized until the first stage demand
“W1” is satisfied and then the“W1” and “W2” demands
will be removed.

2.3 When the “W1” heat demand is satisfied, the room
thermostat will remove the 24Vac from “E/W1” and the
VSTB removes the 24Vac from HR1. The contacts on
HR1 will open between 30to 70 seconds and turn off the
heater element(s) and the blower motor ramps downto a
complete stop.

MBE/AEPF WITH SINGLE STAGE
GSZ, SSZ, ASZ, and VSZ HEAT PUMPS

When used with asingle stage GSZ,SSZ, ASZ, orVSZ heat
pumps, dip switch #4 must be set to the ON position on the
VSTB inside the MBE. The “Y” output from the indoor
thermostat must be connected to the yellow wire labeled “Y/
Y2” inside the wire bundle marked “Thermostat” and the
yellow wire labeled “Y/Y2” inside the wire bundle marked
“Outdoor Unit” must be connected to “Y” at the heat pump.
The orange jumper wire from terminal “Y1” to terminal
“O” on the VSTB inside the MBE/AEPF must be re-
moved.

3.0 COOLING OPERATION

On heat pump units, when the room thermostat is set to the
cooling mode, 24Vac s supplied to terminal “O” of the VSTB
inside the MBE/AEPF unit. The VSTB will supply 24Vac to
“O”atthe heat pumpto energize the reversing valve. Aslong
asthe thermostatis setfor cooling, the reversing valve will be
in the energized position for cooling.

3.1 Onademandforcooling, theroomthermostatenergizes
“G"and“Y”and 24Vacis suppliedto terminals “G”and “Y/
Y2” of the MBE/AEPF unit. The VSTB will turn on the
blower motor and the motor will ramp up to the speed
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programmed in the motor based on the settings of dip
switch5and 6. The VSTB will supply 24Vacto“Y” atthe
heat pump.

3.2 The heat pump is turned on in the cooling mode.

3.3Whenthe cooling demand is satisfied, the room thermo-
statremovesthe 24Vac from“G”and “Y/Y2" of the MBE/
AEPF and the VSTB removes the 24Vac from “Y” at the
heat pump. The heat pump is turned off and the blower
motor will ramp down to a complete stop based on the
time and rate programmed in the motor.

4.0 Heating Operation

On heat pump units, when the room thermostat is set to
the heating mode, the reversing valve is not energized.
Aslong asthe thermostatis setfor heating, the reversing
valve will be in the de-energized position for heating
except during a defrost cycle. Some installations may
use one or more outdoor thermostats to restrict the
amount of electric heat that is available above a preset
ambient temperature. Use of optional controls such as
these can change the operation of the electric heaters
during the heating mode. This sequence of operation
does not cover those applications.

4.1 On a demand for first stage heat with heat pump units,
theroomthermostatenergizes “Y”and “G”and 24Vacis
suppliedto“G”and“Y/Y2" ofthe MBE/AEPF. The VSTB
will turn on the blower motor and the motor will ramp up
to the speed programmed in the motor based on the
settings of dip switch 1 and 2. The VSTB will supply
24Vac to “Y” at the heat pump and the heat pump is
turned on in the heating mode.

4.2 If the first stage heat demand cannot be satisfied by the
heat pump, the temperature indoors will continue to drop.
The roomthermostat will then energize terminal “W2” for
second stage heatand 24Vac will be supplied to “E/W1”
of the MBE/AEPF. The VSTB will supply 24Vac to heat
sequencer, HR1, on the electric heater assembly.

4.3 HR1 contacts M1 and M2 will close within 10 to 20
seconds and turn on heater element #1. At the same
time, if the heater assembly contains a second heater
element, HR1 will contain a second set of contacts, M3
and M4, which will close to turn on heater element #2.

Note: If more than two heater elements are on the heater
assembly, it will contain a second heat sequencer, HR2,
which will control the 3" and 4™ heater elements if available.
For the 3@ and 4" heater elements to operate on athird
stage heat demand, the PJ4 jumper on the VSTB inside
the MBE/AEPF must be cut. If the second stage heat
demand, “W2”, cannot be satisfied by the heat pump, the
temperature indoors will continue todrop. The roomthermo-
statwillthen energize “W3” and 24Vac will be supplied to “W/
W2" of the MBE/AEPF. The VSTB will supply 24Vac to HR2
on the electric heater assembly. When the “W3” demand is
satisfied, the room thermostat will remove the 24Vac from
“WI/W?2” of the MBE/AEPF. The contacts on HR2 will open
between 30to 70 seconds and heater elements #3 and #4 will
be turned off. On most digital/electronic thermostats,

“W3” will remain energized until the first stage de-
mand “Y” is satisfied and then the “G”, “Y”, “W2” and
“W3” demands will be removed.

4.4 Asthe temperature indoorsincrease, itwill reach a point
where the second stage heatdemand, “W2", is satisfied.
When this happens, the room thermostat willremove the
24Vac from “E/W1” of the MBE/AEPF. The contacts on
HR1 will open between 30to 70 seconds and turn off both
heater element(s). The heat pump remains on along with
the blower motor because the “Y” demand for first stage
heat will still be present.

4.5 When the first stage heat demand “Y” is satisfied, the
room thermostatwillremove the 24Vac from “G”and “Y/
Y2” of the MBE/AEPF. The VSTB removes the 24Vac
from“Y” atthe heat pump andthe heat pump s turned off.
The blower motor will ramp down to a complete stop
based on the time and rate programmed in the motor
control.

5.0 DEFROST OPERATION

On heat pump units, when the room thermostat is set to the
heating mode, the reversing valve is not energized. Aslong
asthe thermostatis setfor heating, the reversing valve will be
in the de-energized position for heating except during a
defrost cycle.

5.1 The heat pump will be on and operating in the heating
mode as described the Heating Operation in section 4.

5.2 The defrost control in the heat pump unit checks to see
if a defrost is needed every 30, 60 or 90 minutes of heat
pump operation depending on the selectable setting by
monitoring the state of the defrostthermostat attachedto
the outdoor coil.

5.3 If the temperature of the outdoor coil is low enough to
cause the defrost thermostat to be closed when the
defrost board checks it, the board will initiate a defrost
cycle.

5.4 When a defrost cycle is initiated, the contacts of the
HVDR relay on the defrost board open and turns off the
outdoor fan. The contacts of the LVDR relay on the
defrost board closes and supplies 24Vac to “O” and
“W2". Thereversing valve is energized and the contacts
onHR1 close andturns onthe electric heater(s). The unit
will continue to run in this mode until the defrost cycle is
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completed.

a. For models with defrost control PCBDM133 or
PCBDM160, a30second compressor delay at defrost
initiation/termination is optional. As shipped from the
factory, the control is set for the delay (“DLY”), which
will turn the compressor off for 30 seconds while the
reversing valve shifts to/from the cooling mode posi-
tion. To bypass the delay, which typically reduces
sound levels during defrost mode, change the pin
settings from “DLY” to “NORM”.

5.5 When the temperature of the outdoor coil rises high
enough to causes the defrost thermostat to open, the
defrost cycle will be terminated. If at the end of the
programmed 10 minute override time the defrostthermo-
stat is still closed, the defrost board will automatically
terminate the defrost cycle.

5.6 Whenthe defrost cycle is terminated, the contacts of the
HVDR relay on the defrost board will close to start the
outdoor fan and the contacts of the LVDR relay will open
andturn offthe reversing valve and electric heater(s). The
unitwillnow be backinanormal heating mode with a heat
pump demand for heating as described in the Heating
Operation in section 4. See section 5.4a.

MBE/AEPF WITH TWO STAGE ASX & DSX CONDENS-
ERS

1.0 COOLING OPERATION

When used with the ASX & DSXtwo stage condens-
ers,dip switch#4 mustbe settothe OFF positionon
the VSTB inside the MBE/AEPF. The “Y1” output
from the indoor thermostat must be connected to the
purple wire labeled “Ylow/Y1” inside the wire bundle
marked “Thermostat” and the purple wire labeled “Ylow/
Y1”inside the wire bundle marked “Outdoor Unit”mustbe
connected to “Ylow/Y1" at the condenser. The “Y2”
output from the indoor thermostat must be connected to
the yellow wire labeled “Y/Y2" inside the wire bundle
marked “Thermostat” and the yellow wire labeled “Y/Y 2"
inside the wire bundle marked “Outdoor Unit” must be
connected to “Y/Y2" at the condenser. The orange
jumper wire from terminal “Y1” to terminal “O” on
the VSTB inside the MBE/AEPF must remain con-
nected.

1.1 Onademand for cooling, the room thermostat energizes
“G"and"“Y1”and 24Vacis suppliedto“G”and “Ylow/Y1"
ofthe MBE/AEPF unit. The VSTBinside the MBE/AEPF
will turn on the blower motor and the motor will ramp up
to 60% of the speed programmed in the motor based on
the settings for dip switch5and 6. The VSTB will supply
24Vac to “Ylow/Y1" at the condenser and the compres-
sor and condenser fan starts in low speed operation.

1.2 Iffirst stage cooling cannot satisfy the demand, the room
thermostat will energize “Y2" and supply 24Vac to the
MBE/AEPF unit. The blower motor will change tothe cfm
forhigh speed operation and the VSTB will supply 24Vac
to “Y/Y2" at the condenser and the compressor and
condenser fan will change to high speed operation.
When the “Y2” demand is satisfied, the thermostat will
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remove the “Y2” demand and the VSTB will remove the
24Vacfrom*"Y/Y2"atthe condenser. The blowerwilldrop
to 60% of the programmed cfm and the compressor and
condenser fan will change to low speed. On most
digital/electronic thermostats, “Y2” will remain en-
ergized until the first stage cooling demand “Y1" is
satisfied and thenthe“G”,“Y1” and “Y2” demands
will be removed.

1.3 When the first stage cooling demand, “Y1”, is satisfied,
the room thermostat removes the 24Vac from “G” and
“Y1”. The MBE/AEPF removes the 24Vac from “Ylow/
Y1’ atthe condenser and the compressor and condenser
fan are turned off. The blower motor will ramp downto a
complete stop based on the time and rate programmed
in the motor.

2.0 Heating Operation

2.1 On a demand for heat, the room thermostat energizes
“W1” and 24Vac is supplied to terminal “E/W1”" of the
VSTB inside the MBE/AEPF unit. The VSTB willturn on
the blower motor and the motor will ramp up to the speed
programmed in the motor based on the settings for dip
switch 1 and 2. The VSTB will supply 24Vac to heat
sequencer HR1 on the electric heater assembly.

2.2 HR1 contacts M1 and M2 will close within 10 to 20
seconds and turn on heater element #1. At the same
time, if the heater assembly contains a second heater
element, HR1 will contain a second set of contacts, M3
and M4, which will close and turn on heater element #2.

Note: If more than two heater elements are on the heater
assembly, it will contain a second heat sequencer, HR2,
which will control the 3@ and 4" heater elements if available.
For the 3 and 4" heater elements to operate on a
second stage heat demand, the PJ4 jumper on the
VSTB inside the MBE/AEPF must be cut. With the PJ4
jumper cut, the VSTB will run the blower motor on low speed
ona“W1"onlydemand. Ifthefirststage heatdemand, “W1”
cannot be satisfied by the heat pump, the temperature
indoors will continue to drop. The room thermostat will then
energize “W2" and 24Vac will be supplied to HR2 on the
heater assembly and the blower motor will change to high
speed. When the “W2” demand is satisfied, the room
thermostat will remove the 24Vac from “W2” and the VSTB
will remove the 24Vac from HR2. The contacts on HR2 will
open between 30to 70 seconds and heater elements #3 and
#4 will be turned off and the blower motor will change to low
speed. On most digital/electronic thermostats, “W2"
will remain energized until the first stage demand
“W1" is satisfied and then the“W1” and “W2” demands
will be removed.

2.3 When the “W1” heat demand is satisfied, the room
thermostat will remove the 24Vac from “E/W1” and the
VSTB removes the 24Vac from HR1. The contacts on
HR21 will open between 30to 70 seconds and turn off the
heater element(s) and the blower motor ramps downto a
complete stop.
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MBE/AEPF WITH TWO STAGE ASZ & DSZ HEAT PUMP
UNITS

3.0 Cooling Operation

When used with the ASZ & DSZ two stage heat
pumps,dip switch#4 mustbesetto the OFF position
on the VSTB inside the MBE/AEPF. The “Y1” output
from the indoor thermostat must be connected to the
purple wire labeled “Ylow/Y1” inside the wire bundle
marked “Thermostat” and the purple wire labeled “Ylow/
Y1”inside the wire bundle marked “Outdoor Unit”mustbe
connectedto“Y” atthe heatpump. The“Y2” outputfrom
the indoor thermostat must be connected to the yellow
wire labeled “Y/Y 2" inside the wire bundle marked “Ther-
mostat” and the yellow wire labeled “Y/Y2" inside the wire
bundle marked “Outdoor Unit” must be connected to “Y/
Y?2" at the heat pump. The orange jumper wire from
terminal “Y1” to terminal “O” on the VSTB inside
the MBE/AEPF must be removed.

On heat pump units, when the room thermostat is set to
the cooling mode, 24Vacis supplied toterminal “O” of the
VSTB inside the MBE unit. The VSTB will supply 24Vac
to “O” at the heat pump to energize the reversing valve.
Aslong asthe thermostatis setfor cooling, the reversing
valve will be in the energized position for cooling.

3.1Onademandforcooling, the roomthermostatenergizes
“G"and"“Y1”and 24Vacis suppliedto “G”and “Ylow/Y1"
of the MBE unit. The VSTB inside the MBE will turn on
the blower motor and the motor willramp up to 60% of the
speed programmed inthe motor based on the settings for
dip switch 5 and 6. The VSTB will supply 24Vac to “Y”
at the heat pump and the compressor and outdoor fan
starts in low speed operation.

3.2 Iffirst stage cooling cannot satisfy the demand, the room
thermostat will energize “Y2” and supply 24Vac to “Y/
Y2"ofthe MBE unit. The blower motor will change to the
cfm for high speed operation and the VSTB will supply
24Vac to “Y2" at the heat pump. The compressor and
outdoor fan will change to high speed operation. When
the “Y2”demand is satisfied, the thermostat willremove
the “Y2” demand and the VSTB will remove the 24Vac
from“Y2" atthe heat pump. The blower will drop to 60%
ofthe programmed cfm and the compressor and outdoor
fanwillchange to low speed operation. On mostdigital/
electronic thermostats, “Y2” will remain energized
untilthefirststagecoolingdemand“Y1” is satisfied
and then the “G”, “Y1” and “Y2" demands will be
removed.

3.3 When the first stage cooling demand, “Y1”, is satisfied,
the room thermostat removes the 24Vac from “G” and
“Y1". The VSTBremovesthe 24Vac from“Y’ atthe heat
pump and the compressor and outdoor fan are turned off.
The blower motor will ramp down to a complete stop
based on the time and rate programmed in the motor.

4.0 Heating Operation

On heat pump units, when the room thermostat is set to
the heating mode, the reversing valve is not energized.

Aslong asthe thermostatis setfor heating, the reversing
valve will be in the de-energized position for heating
except during a defrost cycle. Some installations may
use one or more outdoor thermostats to restrict the
amount of electric heat that is available above a preset
ambient temperature. Use of optional controls such as
these can change the operation of the electric heaters
during the heating mode. This sequence of operation
does not cover those applications.

4.1 Onademand forfirst stage heat with heat pump units, the
room thermostat energizes “G” and “Y1” and 24Vac is
supplied to “G” and “Ylo/Y1” of the MBE/AEPF. The
VSTB will turn on the blower motor and the motor will
ramp up to 60% of the speed programmed in the motor
based on the settings of dip switch 1 and 2. The VSTB
will supply 24Vac to “Y” at the heat pump. The com-
pressor will starton low stage and outdoor fan will
start on low speed on a “Y1” heating demand but
the blower motor will deliver only 60% of the pro-
grammed cfm for high speed heating operation.

4.2 Ifathermostatthat provides a“Y2”demandin heating is
used and first stage heating cannot satisfy the demand,
theroomthermostatwill energize “Y2” and supply 24Vac
to “Y/Y2” of the MBE unit. The blower motor will change
to the cfmfor high speed heating operationandthe VSTB
will supply 24Vac to “Y/Y2" at the heat pump. The
outdoor fan will change to high speed operation and
compressor will shift to high stage. If the “Y2” demand
is present and becomes satisfied, the thermostat will
remove the “Y2” demand and the VSTB will remove the
24Vacfrom*“Y/Y2" atthe heat pump. The blower willdrop
to 60% of the programmed cfm and the outdoor fan will
changetolow speed. Onmostdigital/electronic thermo-
stats, “Y2” will remain energized until the first stage
heating demand “Y1” is satisfied and then the “G”, “Y1”
and “Y2” demands will be removed.

4.3 Ifthe heat pump operation cannot satisfy the demand, the
room thermostat energizes “W2/W3” and 24Vac is sup-
plied to terminal “E/W1” of the VSTB inside the MBE/
AEPF unit. The VSTB will supply 24Vac to heat
sequencer HR1 on the electric heater assembly.

4.4 HR1 contacts M1 and M2 will close within 10 to 20
seconds and turn on heater element #1. At the same
time, if the heater assembly contains a second heater
element, HR1 will contain a second set of contacts,
M3and M4, which will close and turn on heater element
#2.

Note: If more than two heater elements are on the heater
assembly, it will contain a second heat sequencer, HR2,
which will control the 3" and 4" heater elements if available.
For the 3™ and 4" heater elements to operate on a
second stage auxiliary heatdemand, the PJ4 jumper on
the VSTB inside the MBE/AEPF must be cut. Ifthe “W2/
W3” demand cannot be satisfied by the heat pump, the
temperature indoors will continue todrop. The roomthermo-
stat will then energize “W3/W4” and 24Vac will be supplied
to “W/W2” of the MBE. The VSTB will supply 24Vac to HR2
onthe electric heater assembly. When the “W3/W4” demand
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is satisfied, the room thermostat will remove the 24Vac from
“WIW?2" of the MBE/AEPF. The contacts on HR2 will open
between 30to 70 seconds and heater elements #3 and #4 will
be turned off. On most digital/electronic thermostats,
“W3/W4" will remain energized until the first stage
demand “Y1” is satisfied and then the “G”, “Y1", “Y2"
“W2/W3" and “W3/W4” demands will be removed.

4.5

4.6

5.0

Asthe temperatureindoorsincrease, itwillreach a point
where the “W2/W3” demand is satisfied. When this
happens, the room thermostat will remove the 24Vac
from“E/W1” ofthe MBE/AEPF. The contacts on HR1 will
open between 30 to 70 seconds and turn off the 1stand
2" heater elements. If the “Y2” demand is present and
becomes satisfied the room thermostat will remove the
24Vac from “Y/Y2” of the MBE and the blower motor will
change to 60% of the programmed cfm. The VSTB will
remove the 24Vac from “Y/Y2" atthe heat pump and the
outdoor fanwill change to low speed operation. The heat
pump remains on along with the blower motor because
the “Y1” demand for first stage heat will still be present.

When the first stage heat demand “Y1” is satisfied, the
roomthermostatwillremove the 24Vac from“G”and “Ylo/
Y1” of the MBE/AEPF. The VSTB removes the 24Vac
from“Ylo/Y1” atthe heat pump and the compressor and
outdoor fan are turned off. The blower motor will ramp
down to a complete stop based on the time and rate
programmed in the motor control.

Defrost Operation

5.1

5.2

5.3

5.4

On heat pump units, when the room thermostat is set to
the heating mode, the reversing valve is not energized.
Aslong asthe thermostatis setfor heating, the reversing
valve will be in the de-energized position for heating
except during a defrost cycle.

The heat pump will be on and operating in the heating
mode as described the Heating Operation in section 4.

The defrost control in the heat pump unit checks to see
if a defrost is needed every 30, 60 or 90 minutes of heat
pump operation depending on the selectable setting by
monitoring the state of the defrostthermostat attachedto
the outdoor coil.

If the temperature of the outdoor coil is low enough to
cause the defrost thermostat to be closed when the
defrost board checks it, the board will initiate a defrost
cycle.

When a defrost cycle is initiated, the contacts of
theHVDR relay onthe defrostboard openand turns offthe
outdoor fan. The contacts of the LVDR relay on the
defrost board closes and supplies 24Vac to “O” and
“W2". Thereversingvalve is energized and the contacts
onHR1 close andturns onthe electric heater(s). The unit
will continue to run in this mode until the defrost cycle is
completed.

a. For models with defrost control PCBDM133 or
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PCBDM160, a30second compressor delay at defrost
initiation/termination is optional. As shipped from the
factory, the control is set for the delay (“DLY”), which

will turn the compressor off for 30 seconds while the
reversing valve shifts to/from the cooling mode posi-
tion. To bypass the delay, which typically reduces
sound levels during defrost mode, change the pin
settings from “DLY” to “NORM".

5.5 When the temperature of the outdoor coil rises high
enough to causes the defrost thermostat to open, the
defrost cycle will be terminated. If at the end of the
programmed 10 minute override time the defrostthermo-
stat is still closed, the defrost board will automatically
terminate the defrost cycle.

S-50 CHECKING HEATER LIMIT CONTROL(S)
(OPTIONAL ELECTRICHEATERS)

Eachindividual heater elementis protected with an automatic
rest limit control connected in series with each element to
preventoverheating of componentsin case of low airflow. This
limit control will open its circuit at approximately 150°F. to
160°F and close at approximately 110°F.

— 4\ WARNING

Disconnect ALL power before servicing.

1. Remove the wiring from the control terminals.

2. Using an ohmmeter test for continuity across the nor-
mally closed contacts. No reading indicates the control
is open - replace if necessary. Make sure the limits are
cool before testing.

IF FOUND OPEN - REPLACE - DO NOT WIRE AROUND.

S-52 CHECKING HEATER ELEMENTS

Optional electric heaters may be added, in the quantities
shown in the spec sheet for each model unit, to provide
electric resistance heating. Under no condition shall more
heaters than the quantity shown be installed.

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources

may be present. Failure to do so may
cause property damage, personal injury
or death.

1. Disassemble and remove the heating element(s).

2. Visually inspect the heater assembly for any breaks in
the wire or broken insulators.

3. Using an ohmmeter, test the element for continuity - no
reading indicates the element is open. Replace as
necessary.

S-60 ELECTRIC HEATER (OPTIONAL ITEM)

Optional electric heaters may be added, in the quantities
shown in the specifications section, to provide electric
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resistance heating. Under no condition shall more heaters
than the quantity shown be installed.

The low voltage circuitin the air handler is factory wired and

terminates at the location provided for the electric heater(s). TEMPERATURE RISE (°F) @ 240V
A minimum of field wiring is required to complete the instal- cem | 30|48 (7.2]9.6]14.4(19.2124.0128.8
lation. KW | KW | kW | KW [ KW | kW | kW | kW
Other components such as a Heating/Cooling Thermostat 600 | 16 | 25 | 38 | 51 _ _ _ _
and Outdoor Thermostats are available to complete the 700 ) 14 [ 22 | 33 | 43 ' . ' .
installation. 800 12 19 | 29 | 38 | 57 - - -
. . . 900 11 | 17 | 26 | 34 | 51 - - -
The system CFM can be determined by measuring the static 7000 1 10 T 15 T 23 130 | 26 - - -
pressure external to the unit. The installation manual 1100 s T2t 27 a1 =5
supplied with the blower coll, or the blower performance table _ _
in the service manual, shows the CFM for the static mea- 1200 8 | 1311912538 | 50 ' -
sured. 1300 [ 7 [12 18233546 ] - | -
. . 1400 7 11 | 16 | 22 | 32 | 43 | 54 | 65
Alternately, the system CFM can be determined by operating
. . - 1500 6 10 | 15 | 20 | 30 | 40 | 50 | 60
the electric heaters and indoor blower WITHOUT having the 1600 5 o T1a 1o 28 138 a7 157
compressor in operation. Measure the temperature rise as
close to the blower inlet and outlet as possible. 1700 6 9 |14 118 | 27 ) 36 | 44 | 53
If otherth 240V lyi d, refertothe BTUH 1800 | S 8 (15117125 134142150
otherthana power supply is used, refer to the 1900 | 5 8 112 116122 132 20 [ a8
CAPACITY CORRECTIONFACTOR chartbelow. 2000 | 5 s 112 115 123 30 [ 38 | 25
BTUH CAPACITY CORRECTION FACTOR 2100 | 5 | 7 |11 [ 14 ]22 )29 | 36 [ 43
2200 4 7 11 | 14 | 22 | 27 | 34 | 41

MULTIPLICATION FACTOR | 1.08 | .92 .84 | .75

EXAMPLE: Five (5) heaters provide 24.0 KW at the rated
240V. Our actual measured voltage is 220V, and our
measured temperature rise is 42°F. Find the actual CFM:

Answer: 24.0KW, 42°F Rise, 240 V = 1800 CFM from the
TEMPERATURE RISE charton the right.

Heating output at 220 V = 24.0KW x 3.413 x .84 = 68.8
MBH.

Actual CFM = 1800 x .84 Corr. Factor = 1400 CFM.

NOTE: The temperature rise table is for sea level installa-
tions. The temperature rise at a particular KW and CFM will
be greater at high altitudes, while the external static pressure
at a particular CFM will be less.

ELECTRIC HEATER CAPACITY BTUH
HTR | 3.0 4.7 6.0 7.0 9.5 142 | 195 | 21.0
KW KW KW KW KW KW KW KW KW
BTUH| 10200 | 16200 | 20400 | 23800 | 32400 | 48600 | 66500 | 71600
FORMULAS:

Heating Output = KW x 3413 x Corr. Factor
Actual CFM = CFM (from table) x Corr. Factor
BTUH = KW x 3413

BTUH = CFM x 1.08 x Temperature Rise (T)

CFM = KW x 3413
1.08xT

T= BTUH

CFM x 1.08

S-61A CHECKING HEATER LIMIT CONTROL(S)

Each individual heater element is protected with a limit
control device connected in series with each element to
preventoverheating of componentsin case of low airflow. This
limit control will open its circuit at approximately 150°F.
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— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

w

1. Remove the wiring from the control terminals.

2. Using an ohmmeter, test for continuity across the nor-
mally closed contacts. No reading indicates the control
is open - replace if necessary.

IF FOUND OPEN - REPLACE - DO NOT WIRE AROUND.

S-61B CHECKING HEATER FUSE LINK
(OPTIONAL ELECTRIC HEATERS)
Each individual heater element is protected with a one time

fuse link which is connected in series with the element. The
fuse link will open at approximately 333°.

— 4\ WARNING

Disconnect ALL power before servicing.

1. Remove heater element assembly so as to expose fuse
link.

2. Using an ohmmeter, test across the fuse link for continu-
ity - no reading indicates the link is open. Replace as
necessary.

NOTE: Thelinkis designedtoopen atapproximately 333°F.
DO NOT WIRE AROUND - determine reason for failure.

S-62 CHECKING HEATER ELEMENTS

— 4\ WARNING

Disconnect ALL power before servicing.

1. Disassemble and remove the heating element.

2. Visually inspect the heater assembly for any breaks in
the wire or broken insulators.

3. Using an ohmmeter, test the element for continuity - no
reading indicates the element is open. Replace as
necessary.
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S-100 REFRIGERATION REPAIR PRACTICE

— 4\ DANGER

Always remove the refrigerant charge in a proper
manner before applying heat to the system.

When repairing the refrigeration system:

— 4\ WARNING

HIGH VOLTAGE!
Disconnect ALL power before servicing
or installing. Multiple power sources
may be present. Failure to do so may
cause property damage, personal injury
or death.

v

1. Never open a system that is under vacuum. Air and
moisture will be drawn in.

2. Plug or cap all openings.

3. Remove all burrs and clean the brazing surfaces of the
tubing with sand cloth or paper. Brazing materials do not
flow well on oxidized or oily surfaces.

4. Cleanthe inside of all new tubing to remove oils and pipe
chips.

5. When brazing, sweep the tubing with dry nitrogen to
prevent the formation of oxides on the inside surfaces.

6. Complete any repair by replacing the liquid line drierinthe
system, evacuate and charge.

BRAZING MATERIALS

IMPORTANT NOTE: Torch heat required to braze tubes of
various sizes is proportional to the size of the tube. Tubes of
smaller size require less heat to bring the tube to brazing
temperature before adding brazing alloy. Applying too much
heat to any tube can melt the tube. Service personnel must
use the appropriate heat level for the size of the tube being
brazed.

NOTE: The use of aheat shield when brazing isrecommended
to avoid burning the serial plate or the finish on the unit. Heat
trap or wet rags should be used to protect heat sensitive
components such as service valves and TXV valves.
Copper to Copper Joints - Sil-Fos used without flux (alloy
of 15% silver, 80% copper, and 5% phosphorous). Recom-
mended heat 1400°F.

Copper to Steel Joints - Silver Solder used without a flux
(alloy of 30% silver, 38% copper, 32% zinc). Recommended
heat - 1200°F.
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S-101 LEAK TESTING (NITROGEN OR NITRO-
GEN-TRACED)

4\ WARNING

To avoid therisk of fire or explosion, never use
oxygen, high pressure air or flammable gases for leak
testing of arefrigeration system.

— 4\ WARNING

To avoid possible explosion, the line from the
nitrogen cylinder must include a pressure regulator
and a pressure relief valve. The pressure relief valve
must be set to open at no more than 150 psig.

Pressure testthe system using dry nitrogen and soapy water
tolocate leaks. Ifyouwishto use aleak detector, charge the
system to 10 psi using the appropriate refrigerant then use
nitrogen to finish charging the system to working pressure,
then apply the detector to suspect areas. If leaks are found,
repairthem. Afterrepair, repeatthe pressure test. If no leaks
exist, proceed to system evacuation.

S-102 EVACUATION

— 4\ WARNING

REFRIGERANT UNDER PRESSURE!
Failure to follow proper procedures may cause
property damage, personal injury or death.

WARNING

Do not front seat the service valve(s) with the
compressor open, with the suction line of the
comprssor closed or severely restricted.

IMPORTANT NOTE: Because of the potential damage to
compressors, do not allow suction pressure at service valve
to drop below 20 PSIG when pumping unit system down for
repair. Outdoor section, depending on line set length and
amount of charge in system, may not be able to hold the
entire system charge.

Thisisthe mostimportant part of the entire service procedure.
The life and efficiency of the equipmentis dependent uponthe
thoroughness exercised by the serviceman when evacuating
air (non-condensables) and moisture from the system. Airin
a system causes high condensing temperature and pres-
sure, resulting inincreased power input and reduced perfor-
mance. Moisture chemically reacts with the refrigerant oil to
form corrosive acids. These acids attack motor windings and
parts, causing breakdown. The equipment required to thor-
oughly evacuate the systemis a high vacuum pump, capable
of producing avacuum equivalentto 250 microns or less and

avacuum gauge to give a true reading of the vacuum in the
system.

NOTE: Never use the Scroll compressor as avacuum pump
orrunwhen under ahigh vacuum. Motor damage could occur.

Condensing unit liquid and suction valves are closed to
contain the charge within the unit. The unitis shipped with the
valve stems closed and caps installed. Do not open valves
until the system is evacuated.

1. Connectthe vacuum pump with 250 micron capabil-
ity to the service valves.

2. Evacuate the system to 250 microns or less using
suction and liquid service valves. Using both valves
iS necessary as some compressors create a me-
chanical seal separating the sides of the system.

3. Close pump valve and hold vacuum for 10 minutes.
Typically pressure will rise during this period.

4. |If the pressure rises to 1000 microns or less and
remains steady the system is considered leak free;
proceed to startup.

5. If pressure rises above 1000 microns but holds
steady below 2000 microns, moisture and/or non-
condensibles may be present or the system may
have a small leak.

6. Return to step 2: If the same result is encountered
check forleaks as previously indicated and repair
as necessary then repeat evacuation.

7. |If pressure rises above 2000 microns, a leak is
present. Checkforleaks as previously indicated and
repair as necessary then repeat evacuation.

R-410A
~~ MANIFOLD
LOW SIDE N\ HIGH SIDE
GAUGE ) GAUGE

AND VALVE £/ AND VALVE
//;‘
800 PSI 7/
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i
—/
~
CHARGING
CYLINDER
AND SCALE
VACUUM PUMP
TO [ |~ " ADAPTER

UNIT SERVICE
VALVE PORTS

VACUUM PUMP

EVACUATION
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S-103 CHARGING

— 4\ WARNING

REFRIGERANT UNDER PRESSURE!

* Do not overcharge system with refrigerant.

* Do not operate unit in a vacuum or at negative
pressure.

Failure to follow proper procedures may cause

property damage, personal injury or death.

4\ CAUTION

Use refrigerant certified to AHRI standards. Used
refrigerant may cause compressor damage and will
void the warranty. Most portable machines cannot
clean used refrigerant to meet AHRI standards.

— 4\ CAUTION

Operating the compressor with the suction valve
closed will void the warranty and cause serious
compressor damage.

Charge the system with the exactamount of refrigerant. Refer
to the specification section or check the unit nameplates for
the correctrefrigerant charge. Aninaccurately charged sys-
tem will cause future problems.

NOTE: R410A should be drawn out of the storage container
or drum in liquid form due to its fractionation properties, but
should be “Flashed” to its gas state before entering the
system. There is commercially available restriction devices
that fitinto the system charging hose set to accomplish this.
DO NOT charge liguid R410A into the compressor.

NOTE: Power mustbe supplied tothe 18 SEER outdoor units
containing ECM motors before the power is applied to the
indoor unit. Sending alow voltage signal without high voltage
power present at the outdoor unit can cause malfunction of
the control module on the ECM motor.

Adequate refrigerant charge for the matching evaporator coil
or air handler and 15 feet of line set is supplied with the
condensing unit. If using evaporator coils or air handlers other
than HSVTC coil it may be necessary to add or remove
refrigerantto attain proper charge. Ifline setexceeds 15 feet
inlength, refrigerant should be added at .6 ounces per foot of
liquid line.

NOTE: The outdoor temperature should be 60°F or higher
when charging the unit.Charge should always be checked
using subcooling when using TXV equipped indoor coil to
verify proper charge. Open the suction servicevalvefirst!
Ifthe liquid service valve is opened first, oil from the compres-
sor may be drawn into the indoor coil TXV, restricting
refrigerant flow and affecting operation of the system.
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When opening valves with retainers, open each valve only
untilthe top ofthe stemis 1/8" from the retainer. To avoid loss
ofrefrigerant, DO NOT apply pressure to the retainer. When
opening valveswithoutaretainer remove service valve cap and
insertahexwrenchinto the valve stem and back outthe stem
by turning the hexwrench counterclockwise. Openthe valve
until it contacts the rolled lip of the valve body.

NOTE: These are not back-seating valves. Itisnot necessary
to force the stem tightly against the rolled lip.

Afterthe refrigerant charge has bledinto the system, openthe
liquid service valve. The service valve cap is the secondary
seal for the valve and must be properly tightened to prevent
leaks. Make sure cap is clean and apply refrigerant oil to
threads and sealing surface on inside of cap. Tighten cap
finger-tightand then tighten additional 1/6 of aturn (1 wrench
flat) to properly seat the sealing surfaces.

EXPANSION VALVE SYSTEM

NOTE: Units matched with indoor coils equipped with non-
adjustable TXV should be charged by subcooling only.

NOTE: The TXV should NOT be adjusted at light load
conditions 55° to 60°F. Use the following guidelines and
methods to check unitoperation and ensure that the refriger-
ant charge is within limits. Charge the unit on low stage.

Units Equipped with Adjustable Expansion
Valves should be charged by Subcooling and
Superheat adjusted only if necessary.

1. Purge gauge lines. Connect service gauge manifold to
base-valve service ports. Runthe systeminlow stage atleast
10 minutes to allow pressure to stabilize.

2. Temporarily install a thermometer on the liquid line at the
liquid line service valve and 4-6" from the compressor on the
suction line. Ensure the thermometer makes adequate con-
tactandisinsulated for best possible readings. Use liquid line
temperature to determine subcooling and vapor temperature
todetermine superheat.

3. Check subcooling and superheat. Systems with TXV
application should have a subcooling of 5 to 7°F and super-
heat of 7 to 9 °F.

a. If subcooling and superheatare low, adjust TXVto 7 to
9 °F superheat, and then check subcooling.

NOTE: To adjust superheat, turn the valve stem clockwise to
increase and counter clockwise to decrease.

b. If subcooling is low and superheat s high, add charge
to raise subcooling to 5 to 7 °F then check superheat.

c. If subcooling and superheat are high, adjust TXV valve
to 7 to 9 °F superheat, then check subcooling.

d. If subcooling is high and superheat is low, adjust TXV
valveto 7to 9 °F superheat and remove charge to lower
the subcooling to 5 to 7 °F.
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NOTE: Do NOT adjustthe charge based on suction
pressure unless there is a gross undercharge.

4. Disconnect manifold set, installationis complete.

SUBCOOLING FORMULA =SATURATED LIQUID
TEMP. - LIQUID LINE TEMP.

NOTE: Check the Schrader ports for leaks and
tightenvalve cores if necessary. Install caps finger-
tight.

HEAT PUMP - HEATING CYCLE

The proper method of charging a heat pump inthe heat mode
is by weight with the additional charge adjustments for line
size, line length, and other system components. For best
results on outdoor units with TXVs, superheat should be 2-
5°F at 4-6" from the compressor. Make final charge adjust-
ments in the cooling cycle.

S-104 CHECKING COMPRESSOR EFFICIENCY

The reasonforcompressor inefficiency is broken or damaged
scrollflanks on Scroll compressors, reducing the ability of the
compressorto pump refrigerantvapor.

The condition of the scroll flanks is checked in the following
manner.

1. Attach gauges to the high and low side of the system.
2. Start the system and run a "Cooling Performance Test.
If the test shows:

a. Below normal high side pressure.

b. Above normal low side pressure.

c. Low temperature difference across coil.

d. Low amp draw at compressor.

Andthe chargeis correct. The compressoris faulty - replace
the compressor.

S-106 OVERFEEDING

Overfeeding by the expansion valve results in high suction
pressure, cold suctionline, and possible liquid slugging of the
compressor.

If these symptoms are observed:

1. Checkforan overcharged unit by referring to the cooling
performance charts in the servicing section.

2. Checkthe operation of the power elementinthe valve as
explainedin S-110 Checking Expansion Valve Operation.

3. Check for restricted or plugged equalizer tube.

S-107 UNDERFEEDING

Underfeeding by the expansion valve results in low system
capacity and low suction pressures.

If these symptoms are observed:

1. Checkfor arestricted liquid line or drier. Arestriction will
be indicated by a temperature drop across the drier.

2. Checkthe operation of the power element of the valve as

describedin S-110 Checking Expansion Valve Operation.

S-108 SUPERHEAT

The expansion valves are factory adjusted to maintain 7to0 9
degrees superheat of the suction gas. Before checking the
superheatorreplacing the valve, perform all the procedures
outlined under Air Flow, Refrigerant Charge, Expansion Valve
- Overfeeding, Underfeeding. These are the most common
causes for evaporator malfunction.

CHECKING SUPERHEAT

Refrigerantgasis considered superheated whenitstempera-
ture is higherthan the saturation temperature corresponding
toits pressure. The degree of superheat equalsthe degrees
oftemperature increase above the saturation temperature at
existing pressure. See Temperature - Pressure Chart on
following pages.

— 4\ CAUTION

To prevent personal injury, carefully connect and
disconnect manifold gauge hoses. Escaping liquid
refrigerant can cause burns. Do not vent refrigerant
to atmosphere. Recover during system repair

or final unit disposal.

1. Run system at least 10 minutes to allow pressure to
stabilize.

2. Forbestresults, temporarily installathermometer onthe
liquidline atthe liquid line service valve and 4-6" from the
compressoronthe suction line. Ensure the thermometer
makes adequate contact and is insulated for best pos-
sible readings. Use liquid line temperature to determine
sub-cooling and vapor temperature to determine super-
heat.

NOTE: Anoptional method is to locate the thermometer
atthe suctionline service valve. Ensure the thermometer
makes adequate contact and is insulated for best
possible readings.

3. Refertothe superheat table provided for proper system
superheat. Add charge to lower superheat or recover
charge to raise superheat.

Superheat Formula = Suct. Line Temp. - Sat. Suct. Temp.
EXAMPLE:
a. Suction Pressure = 143
b. Corresponding Temp. °F. =50
¢. Thermometer on Suction Line = 61°F.

To obtain the degrees temperature of superheat, subtract
50.0from61.0°F.

Thedifferenceis 11° Superheat. The 11° Superheatwouldfall
in the £ range of allowable superheat.

S-109 CHECKING SUBCOOLING
Refrigerantliquid is considered subcooled when itstemperature is
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Pressure vs. Temperature Chart
R-410A
PSIG °F PSIG °F PSIG °F PSIG °F PSIG °F PSIG °F
12 -37.7 114.0 37.8 216.0 74.3 318.0 100.2 420.0 120.7 522.0 137.6
14 -34.7 116.0 38.7 218.0 74.9 320.0 100.7 422.0 121.0 524.0 137.9
16 -32.0 118.0 39.5 220.0 75.5 322.0 101.1 4240 1214 526.0 138.3
18 -29.4 120.0 40.5 222.0 76.1 324.0 101.6 426.0 121.7 528.0 138.6
20 -36.9 122.0 41.3 224.0 76.7 326.0 102.0 428.0 122.1 530.0 138.9
22 -24.5 124.0 42.2 226.0 77.2 328.0 102.4 430.0 122.5 532.0 139.2
24 -22.2 126.0 43.0 228.0 77.8 330.0 102.9 432.0 122.8 534.0 139.5
26 -20.0 128.0 43.8 230.0 78.4 332.0 103.3 434.0 123.2 536.0 139.8
28 -17.9 130.0 44.7 232.0 78.9 334.0 103.7 436.0 123.5 538.0 140.1
30 -15.8 132.0 45.5 234.0 79.5 336.0 104.2 438.0 123.9 540.0 140.4
32 -13.8 134.0 46.3 236.0 80.0 338.0 104.6 440.0 124.2 544.0 141.0
34 -11.9 136.0 47.1 238.0 80.6 340.0 105.1 442.0 124.6 548.0 141.6
36 -10.1 138.0 47.9 240.0 81.1 342.0 105.4 444.0 1249 552.0 142.1
38 -8.3 140.0 48.7 242.0 81.6 344.0 105.8 446.0 125.3 556.0 142.7
40 -6.5 142.0 49.5 244.0 82.2 346.0 106.3 448.0 125.6 560.0 143.3
42 -4.5 144.0 50.3 246.0 82.7 348.0 106.6 450.0 126.0 564.0 143.9
44 -3.2 146.0 51.1 248.0 83.3 350.0 107.1 452.0 126.3 568.0 1445
46 -1.6 148.0 51.8 250.0 83.8 352.0 107.5 454.0 126.6 572.0 145.0
48 0.0 150.0 52.5 252.0 84.3 354.0 107.9 456.0 127.0 576.0 145.6
50 1.5 152.0 53.3 254.0 84.8 356.0 108.3 458.0 127.3 580.0 146.2
52 3.0 154.0 54.0 256.0 85.4 358.0 108.8 460.0 127.7 584.0 146.7
54 4.5 156.0 54.8 258.0 85.9 360.0 109.2 462.0 128.0 588.0 147.3
56 5.9 158.0 55.5 260.0 86.4 362.0 109.6 464.0 128.3 592.0 147.9
58 7.3 160.0 56.2 262.0 86.9 364.0 110.0 466.0 128.7 596.0 148.4
60 8.6 162.0 57.0 264.0 87.4 366.0 110.4 468.0 129.0 600.0 149.0
62 10.0 164.0 57.7 266.0 87.9 368.0 110.8 470.0 129.3 604.0 1495
64 11.3 166.0 58.4 268.0 88.4 370.0 111.2 472.0 129.7 608.0 150.1
66 12.6 168.0 59.0 270.0 88.9 372.0 111.6 474.0 130.0 612.0 150.6
68 13.8 170.0 59.8 272.0 89.4 374.0 112.0 476.0 130.3 616.0 151.2
70 15.1 172.0 60.5 274.0 89.9 376.0 112.4 478.0  130.7 620.0 151.7
72 16.3 174.0 61.1 276.0 90.4 378.0 112.6 480.0 131.0 624.0 152.3
74 17.5 176.0 61.8 278.0 90.9 380.0 113.1 482.0 131.3 628.0 152.8
76 18.7 178.0 62.5 280.0 91.4 382.0 1135 484.0 131.6 632.0 1534
78 19.8 180.0 63.1 282.0 91.9 384.0 113.9 486.0 132.0 636.0 153.9
80 21.0 182.0 63.8 284.0 92.4 386.0 114.3 488.0 132.3 640.0 154.5
82 22.1 184.0 64.5 286.0 92.8 388.0 114.7 490.0 132.6 644.0 155.0
84 23.2 186.0 65.1 288.0 93.3 390.0 115.0 492.0 1329 648.0 155.5
86 24.3 188.0 65.8 290.0 93.8 392.0 1155 494.0 133.3 652.0 156.1
88 25.4 190.0 66.4 292.0 94.3 394.0 115.8 496.0 133.6 656.0 156.6
90 26.4 192.0 67.0 294.0 94.8 396.0 116.2 498.0 133.9 660.0 157.1
92 27.4 194.0 67.7 296.0 95.2 398.0 116.6 500.0 134.0 664.0 157.7
94 28.5 196.0 68.3 298.0 95.7 400.0 117.0 502.0 134.5 668.0 158.2
96 29.5 198.0 68.9 300.0 96.2 402.0 117.3 504.0 134.8 672.0 158.7
98 30.5 200.0 69.5 302.0 96.6 404.0 117.7 506.0 135.2 676.0 159.2
100 31.2 202.0 70.1 304.0 97.1 406.0 118.1 508.0 135.5 680.0 159.8
102 32.2 204.0 70.7 306.0 97.5 408.0 118.5 510.0 135.8 684.0 160.3
104 33.2 206.0 71.4 308.0 98.0 410.0 118.8 512.0 136.1 688.0 160.8
106 34.1 208.0 72.0 310.0 98.4 412.0 119.2 514.0 1364 692.0 161.3
108 35.1 210.0 72.6 312.0 98.9 414.0 119.6 516.0 136.7 696.0 161.8
110 35.5 212.0 73.2 314.0 99.3 416.0 119.9 518.0 137.0
112 36.9 214.0 73.8 316.0 99.7 418.0 120.3 520.0 137.3

*Based on ALLIED SIGNAL Data
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REQUIRED LIQUID LINE TEMPERATURE

LIQUID PRESSURE

REQUIRED SUBCOOLING TEMPERATURE (°F)

AT SERVICE VALVE (PSIG) 8 10 12 14 16 18
189 58 56 54 52 50 48
195 60 58 56 54 52 50
202 62 60 58 56 54 52
208 64 62 60 58 56 54
215 66 64 62 60 58 56
222 68 66 64 62 60 58
229 70 68 66 64 62 60
236 72 70 68 66 64 62
243 74 72 70 68 66 64
251 76 74 72 70 68 66
259 78 76 74 72 70 68
266 80 78 76 74 72 70
274 82 80 78 76 74 72
283 84 82 80 78 76 74
291 86 84 82 80 78 76
299 88 86 84 82 80 78
308 90 88 86 84 82 80
317 92 90 88 86 84 82
326 94 92 90 88 86 84
335 96 94 92 90 88 86
345 98 96 94 92 90 88
354 100 98 96 94 92 90
364 102 100 98 96 94 92
374 104 102 100 98 96 94
384 106 104 102 100 98 96
395 108 106 104 102 100 98
406 110 108 106 104 102 100
416 112 110 108 106 104 102
427 114 112 110 108 106 104
439 116 114 112 110 108 106
450 118 116 114 112 110 108
462 120 118 116 114 112 110
474 122 120 118 116 114 112
486 124 122 120 118 116 114
499 126 124 122 120 118 116
511 128 126 124 122 120 118
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lowerthanthe saturationtemperature correspondingtoitspressure.
The degree of subcooling equals the degrees of temperature
decrease belowthe saturationtemperature atthe existing pressure.

1. Attach an accurate thermometer or preferably a thermo-
couple type temperature tester to the liquid line as it
leaves the condensing unit.

2. Installahigh side pressure gauge on the high side (liquid)
service valve at the front of the unit.

3. Record the gauge pressure and the temperature of the
line.

4. Reviewthe technical information manual or specification
sheet for the model being serviced to obtain the design
subcooling.

5. Comparethe hi-pressure reading to the "Required Liquid
Line Temperature” chart (page 108). Find the hi-pressure
value on the left column. Follow that line right to the
columnunderthe design subcooling value. Where the two
intersect is the required liquid line temperature.

Alternately you can convertthe liquid line pressure gauge
reading to temperature by finding the gauge reading in
Temperature - Pressure Chartand reading to the left, find
the temperature in the °F. Column.

6. The difference between the thermometer reading and
pressure to temperature conversion is the amount of
subcooling.

Add charge to raise subcooling. Recover charge to lower
subcooling.

Subcooling Formula = Sat. Liquid Temp. - Liquid Line
Temp.

EXAMPLE:

a. Liquid Line Pressure =417

b. Corresponding Temp. °F. =120°

c. Thermometer on Liquid line = 109°F.
To obtain the amount of subcooling subtract 109°F from
120°F.

The differenceis 11° subcooling. See the specification sheet
or technical information manual for the design subcooling
range for your unit.

S-110 CHECKING EXPANSION VALVE OPERA-
TION

1. Remove the remote bulb of the expansionvalve from the
suction line.

2. Start the system and cool the bulb in a container of ice
water, closing the valve. Asyou coolthe bulb, the suction
pressure should falland the suction temperature will rise.

3. Nextwarm the bulb in your hand. As you warm the bulb,
the suction pressure shouldrise and the suctiontempera-
ture will fall.

4. If a temperature or pressure change is noticed, the
expansionvalve is operating. Ifno changeis noticed, the
valve is restricted, the power element is faulty, or the
equalizer tube is plugged.

104

5. Capturethe charge, replace the valve and drier, evacuate
andrecharge.

S-112 CHECKING RESTRICTED LIQUID LINE

When the system is operating, the liquid line is warm to the
touch. If the liquid line is restricted, a definite temperature
dropwill be noticed atthe point of restriction. In severe cases,
frostwill form at the restriction and extend down the lineinthe
direction of the flow.

Discharge and suction pressures will be low, giving the
appearance of an undercharged unit. However, the unit will
have normal to high subcooling.

Locate the restriction, replace the restricted part, replace
drier, evacuate and recharge.

S-113 OVERCHARGE OF REFRIGERANT

An overcharge of refrigerant is normally indicated by an
excessively high head pressure.

Anevaporator coil, using an expansion valve metering device,
will basically modulate and control aflooded evaporator and
prevent liquid return to the compressor.

An evaporator coil, using a capillary tube metering device,
could allow refrigerant to return to the compressor under
extreme overcharge conditions. Also with a capillary tube
metering device, extreme cases of insufficientindoor air can
cause icing of the indoor coil and liquid return to the compres-
sor, but the head pressure would be lower.

There are other causes for high head pressure which may be
found in the "Service Problem Analysis Guide."

If other causes check out normal, an overcharge or a system
containing non-condensables would be indicated.

If this system is observed:
1. Start the system.

2. Remove and capture small quantities of gas from the
suction line dill valve until the head pressureis reducedto
normal.

3. Observe the system while running a cooling performance
test. If a shortage of refrigerant is indicated, then the
system contains non-condensables.

S-114 NON-CONDENSABLES

If non-condensables are suspected, shut down the system
and allow the pressures to equalize. Wait at least 15
minutes. Compare the pressure to the temperature of the
coldest coil since this is where most of the refrigerant will be.
Ifthe pressure indicates a higher temperature than that of the
coiltemperature, non-condensables are present.

Non-condensables are removed from the system by first
removing the refrigerant charge, replacing and/or installing
liquid line drier, evacuating and recharging.

CHECKING COMPRESSOR EFFICIENCY

The reasonforcompressor inefficiency is broken or damaged
scrollflanks on Scroll compressors, reducing the ability of the
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compressor to pump refrigerant vapor. The condition of the
scroll flanks is checked in the following manner.

1. Attach gauges to the high and low side of the system.

2. Start the system and run a “Cooling Performance Test. If
the test shows:

a. Below normal high side pressure.

b. Above normal low side pressure.

c. Low temperature difference across coil.
d. Low amp draw at compressor.

And the charge is correct. The compressor is faulty
—replace the compressor.

S-115 COMPRESSOR BURNOUT

When a compressor burns out, high temperature develops
causing the refrigerant, oil and motor insulation to decom-
pose forming acids and sludge.

If a compressor is suspected of being burned-out, attach a
refrigeranthose tothe liquid line dill valve and properly remove
and dispose of the refrigerant.

— 4\ NOTICE

Violation of EPA regulations may result in fines
or other penalties.

Now determine if a burn out has actually occurred. Confirm
by analyzing an oil sample using a Sporlan Acid Test Kit, AK-
3 orits equivalent.

Remove the compressor and obtain an oil sample from the
suction stub. If the oil is not acidic, either a burnout has not
occurred or the burnout is so mild that a complete clean-up
is not necessary.

If acid level is unacceptable, the system must be cleaned by
using the clean-up drier method.

4\ CAUTION

Do not allow the sludge or oil to contact the skin.
Severe burns may resulit.

NOTE: The Flushing Method using R-11 refrigerant is no
longer approved by Amana®Brand Heating-Cooling.

Suction Line Drier Clean-Up Method

The POE oils used with R410A refrigerant is an excellent
solvent. Inthe case of aburnout, the POE oils willremove any
burnout residue left in the system. If not captured by the
refrigerant filter, they will collect in the compressor or other
system components, causing a failure of the replacement
compressor and/or spread contaminants throughout the
system, damaging additional components.

Install a field supplied suction line drier. This drier should be
installed as close to the compressor suction fitting as
possible. The filter must be accessible and be rechecked for
pressure drop after the system has operated for atime. It may

be necessary to use new tubing and form as required.

NOTE: At least twelve (12) inches of the suction line
immediately out of the compressor stub must be discarded
due to burned residue and contaminates.

1. Remove compressor discharge line strainer.
2. Remove the liquid line drier and expansion valve.

3 Purge all remaining components with dry nitrogen or
carbon dioxide until clean.

4. Install new components including liquid line drier.

5. Braze all joints, leak test, evacuate, and recharge sys-
tem.

6. Startup the unitand record the pressure drop across the
drier.

7. Continue to run the system for a minimum of twelve (12)
hours and recheck the pressure drop across the drier.
Pressure drop should not exceed 6 PSIG.

8. Continue to run the system for several days, repeatedly
checking pressure drop across the suction line drier. If
the pressure drop never exceedsthe 6 PSIG, the drierhas
trapped the contaminants. Remove the suction line drier
from the system.

9. If the pressure drop becomes greater, then it must be
replaced and steps 5 through 9 repeated until it does not
exceed 6 PSIG.

NOTICE: Regardless, the cause for burnout must be deter-
mined and corrected before the new compressor is started.

S-120 REFRIGERANT PIPING

The piping of a refrigeration system is very important in
relation to system capacity, proper oil return to compressor,
pumping rate of compressor and cooling performance of the
evaporator.

POE oils maintain a consistent viscosity over a large tem-
perature range which aids in the oil return to the compressor;
however, there will be some installations which require oll
returntraps. These installations should be avoided whenever
possible, as adding oil traps to the refrigerant lines also
increases the opportunity for debris and moisture to be
introduced into the system. Avoid long running traps in
horizontal suction line.
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Cleaning Aluminum Evaporator Coils

Allindoor units are equipped with an aluminum tube evapo-
rator coil. The safest way to clean the evaporator coil is to
simply flush the coil with water. This cleaning practice
remains as the recommended cleaning method for both
copper tube and aluminum tube residential cooling coils.
An alternate cleaning method is to use one of the products
listed below to clean caoils.

The cleaners listed below are the only agents deemed safe
and approved for use to clean aluminum coils. Ensure the
cleaned coils are rinsed well.

Trade Name Part/Product Manufacturer
EVAP-Green  4191-08 Nu-Calgon

Extreme Simple 13406 Sunshine Makers,
Green Aircraft & Inc.

Precision Cleaner
NOTE: Ensure coils are rinsed well after use of any chemical
cleaners.

S-202 DUCT STATIC PRESSURES AND/OR
STATIC PRESSURE DROP ACROSS
COILS

This minimum and maximum allowable duct static pressure
forthe indoor sections are found in the specifications section.

Tables are also provided for each coll, listing quantity of air
(CFM) versus static pressure drop across the coil.

Too greatan external static pressure will resultin insufficient
air that can cause icing of the coil. Too much air can cause
poor humidity control and condensate to be pulled off the
evaporator coil causing condensate leakage. Too much air
can also cause motor overloading and in many cases this
constitutes a poorly designed system.

S-203 SINGLE PIECE AIR HANDLER EXTERNAL
STATIC PRESSURE

To determine proper airflow, proceed as follows:

1. Using a Inclined Manometer or Magnehelic gauge ,
measure the static pressure of the return duct at the inlet of
the air handler, this will be a negative pressure ( for example
-.30"wc)

2. Measure the static pressure of the supply duct atthe outlet
of the air handler, this should be a positive pressure (for
example .20"wc).

3. Add the two readings together (for example -.30"wc +
.20"wc = .50"wc total external static pressure.

NOTE: Bothreadings may be taken simultaneously and read
directly on the manometer if so desired.

4. Consult proper air handler airflow chart for quantity of air
(CFM) at the measured external static pressure.
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Return Static
-.30"wc

Supply Static
+.20"wcC

S-203A TWO PIECE AIR HANDLER EXTERNAL
STATIC PRESSURE

To determine proper airflow, proceed as follows:

1. Using a Inclined Manometer or Magnehelic gauge, mea-
sure the static pressure between the outlet of the evapo-
rator coil and the inlet of the air handler, this will be a
negative pressure (for example -.30"wc)

2. Measure the static pressure of the supply duct at the
outlet of the unit, this should be a positive pressure (for
example .20"wc).

3. Add the two readings together (for example -.30"wc +
.20"wc = .50"wc total static pressure.

NOTE: Both readings may be taken simultaneously and
read directly on the manometer if so desired.

4. Consult proper air handler airflow chart for quantity of air
(CFM) at the measured external static pressure.
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Ifthe total external static pressure and/or static pressure drop

exceeds the maximum or minimum allowable statics, check
- for closed dampers, dirty filters, undersized or poorly laid out
- duct work.

Supply Static
+ 20wz

Return Static | _| —7
-3 "wc

&
- |%
‘-._‘_‘\_NJ::?._’,.-’"

TOTAL EXTERNAL STATIC

S-204 COIL STATIC PRESSURE DROP

1. Using a draft gauge (inclined manometer), connect the
positive probe underneath the coil and the negative probe
above the caoll.

2. Adirectreading can be taken of the static pressure drop
across the coil.

3. Consult proper table for quantity of air.

P

i '
'

B
U=

STATIC PRESSURE DROP
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ACCESSORIES WIRING DIAGRAMS

&\ WARNING

HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

POWER SUPPLY
INPUT

FURNACE DEMAND
OUTPUT

BLOWER FAN DEMAND
OUTPUT

POWER SUPPLY INPUT
(COMMON)

SECOND STAGE FURNACE
DEMAND OUTPUT

COMPRESSOR OUTPUT

SECOND STAGE
COMPRESSOR OUTPUT
REVERSING VALVE
OUTPUT

POWER SUPPLY OUT
TO THERMOSTAT
CALLFOR
REVERSING VALVE
CALLFOR
COMPRESSOR
CALLFOR
EMERGENCY HEAT
CALLFOR

BLOWER FAN
CALLFOR

FURNACE HEAT
POWER SUPPLY COMMON
OUT TO THERMOSTAT
CALL FOR 2ND STAGE
FURNACE HEAT

CALL FOR 2ND STAGE
COMPRESSOR

POWER SUPPLY OUT

TO HP CONTROL

HP CALL FOR FURNACE
(DURING DEFROST)
REVERSING

VALVE OUTPUT
COMPRESSOR
CONTACTOR OUTPUT
POWER SUPPLY COMMON
OUT TO HP CONTRO

ALL FUEL SYSTEMAFE18-60A CONTROL BOARD
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108

U=CU
o}
3
Z@

s © 3

BREAK FOR ODT

ALL FUEL CONTROL BOARD-AFE18-60A

This wiring diagram is for reference only. Not all wiring is as shown above.
Refer to the appropriate wiring diagram for the unit being serviced.
(For use with Heat Pumps in conjunction with 80% or 90% Single-Stage or Two-Stage Furnaces)
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HIGH VOLTAGE!
DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

A A RMAN AALIATE MAAREATV MAMMA AT AEACARNATL I IR, AR NE AT

&\ WARNING

10kw and Below, One Stage Electric Heat

From Air Handler
&

‘b\?@ o‘*éé \‘@& & ‘
C G w2 R B
| c
‘ BLUE ‘ i
® o N WHITE .
: 1 3
- vg*— b) BROWN " g
| = :
()
e
EMERGENCY THERMOSTAT i l:
HEAT 8
RELAY E
® R | £
OT/EHR18-60 )
’— Y
C R w2 O ¥
R %, %, |
"
From Qutdoor Unit
15kw and Above, Two Stage Electric Heat
From Air Handler SEE NOTE
‘ 4 > & 0\$$ o ‘ /
® & & &
cC G w2 w3 R
IR —— _
o | .
‘ BLUE ‘ L
6" S WHITE .
7 ) -
— qg*f &V BROWN " g
o
| . g
[J]
=
EMERGENCY THERMOSTAT E t
HEAT - 8
RELAY \\\ -8
2 R | £
OT/EHR18-60 ]
Y

Note:

When using a Thermostat with only one
stage for electric heat (W2), tie white and
brown wires from air handler together.

<,
& ON % ‘

From Outdoor Unit

Typical Wiring Schematics for OT/EHR18-60 (Outdoor Thermostat & Emergency Heat Relay).
This wiring diagram is for reference only. Not all wiring is as shown above.
Refer to the appropriate wiring diagram for the unit being serviced.

109



ACCESSORIES WIRING DIAGRAMS

HIGH VOLTAGE!
WARNING DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

15kw and Above with Two OT/EHR18-60's, Two Stage Electric Heat and Two Stage Thermostat

From Air Handler

& ‘

OT/EHR18-60 #1 |

> &
& & ST &
cC G w2 w3 R B
& C
BLUE ‘
[
%o " N WHITE .
7 > S
—
BROWN .
i vLi - W2 g
‘ BLACK
RED , g
Q
=
'_
EMERGENCY THERMOSTAT ¢ i -
HEAT :
RELAY 5
c
N R | £
OT/EHR18-60 #2 ]
Y
| BLUE °
K Nji S WHITE
&7 &> BROWN
5« e
‘ BLACK
RED '
EMERGENCY THERMOSTAT
HEAT
RELAY
c R W2 O Y
% Y y, %
‘ % © % KN o

From Outdoor Unit

Typical Wiring Schematics for OT/EHR18-60 (Outdoor Thermostat & Emergency Heat Relay).
This wiring diagram is for reference only. Not all wiring is as shown above.
Refer to the appropriate wiring diagram for the unit being serviced.
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ADPF, ARPF ARUF

&\ WARNING

HIGH VOLTAGE!
DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

LOOOOOOOO):

ONE (1) ELEMENT Rows[_]

FL

T

FL
W=

._BL.I

o2

TWO (2) ELEMENT Rows [_]

[COOOOOOO0L

o2 o2

THREE (3) ELEMENT Rows [_] FOUR (4) ELEMENT Rows [_]

L1 L2 UL

NOTE: WHEN INSTALLING HEATER KIT, ENSURE SPEED TAP DOES NOT EXCEED MINIMUM BLOWER SPEED (MBS) SPECIFIED FOR THE AIRHANDLER/HEAT ER
KIT COMBINATION ON THIS UNIT'S S&R PLATE. AFTER INSTALLING OPTIONAL HEAT KIT, MARK AN "X" IN THE [ PROVIDED ABOVE.
MARK ACCORDING TO NUMBER OF HEATER ELEMENT ROWS INSTALLED. NO MARK INDICATES NO HEAT KIT INSTALLED.

TERMINAL BLOCK SHOWN 12 || I
FOR 50HZ MODELS ONLY EQUIPMENT GROUND
J FJ | O USE COPPER WIRE
L RD GR WH gRr
BK RD GRD
1= SR ] |
Ml Q@ @O O O |
T T
OO0 QO O]
T 1T 1T T1
BK RD PU BL BR WH
SEE
SR |.-7NOTE4
2 BR
WH
|
RD CR fEENOTES B RD
— PU EE NOTE 1
|—C’G EBTDR . \| \/
R « cl &, 240
o ,—;MRR e uRufP =
RD MR-C & C U
| | | @l e
|
BL |QSPEEDUP MIAMZ BL\——BL
I I RD
|
RD
SEE
SOPPER NgTE
(SEE RATING PLATE)
USE MIN. 75°C FIELD WIRE

THREE SPEED MOTOR WIRING

(SELECT MODELS ONLY)
SEE NOTE 3

IF REPLACEMENT OF THE ORIGINAL WIRES
SUPPLIED WITH THIS ASSEMBLY IS NECESSARY,
USE WIRE THAT CONFORMS TO THE

NATIONAL ELECTRIC CODE.

(M1) RD=— LOW

(M2) BL— MEDIUM
(COM) BK=— HIGH
R 1)

|<— 208/240 VOLTS =i |

; i
o)
P IE) PLF @
:
o — M2 com

3 4——SEE NOTE 1

BK_BLACK GR_GREEN FACTORY WIRING
RD_ RED PUZPURPLE HIGH VOLTAGE  ———
YLZ YELLOW BR_BROWN LOW VOLTAGE ———
BL_BLUE  WH_WHITE FIELD WIRING
HIGH VOLTAGE — —
COMPONENT CODE LOW VOLTAGE NOTE 2
EM__ EVAPORATOR MOTOR TR— TRANSFORMER

RC — RUN CAPACITOR PLF— FEMALE PLUG CONNECTOR
SR— STRAIN RELIEF PLM__ MALE PLUG CONNECTOR
R— RELAY FL — FUSE LINK
EBTDR_ ELECTRONIC BLOWER TIME ~ TL — THERMALLIMIT
. DELAY RELAY HTR_ HEAT ELEMENTS

1) Red wires to be on transformer terminal "3" for 240 volts and on terminal “2" for 208 volts|
2) See composite wiring diagrams in installation instructions
for proper low voltage wiring connections.
3) Confirm speed tap selected is appropriate for application. If speed tap needs
to be changed, connect appropriate motor wire (Red for low, Blue for medium,
and Black for high speed) on "COM" connection of the EBTDR.
Inactive motor wires should be connected to “M1 or M2" on EBTDR.
4) Brown and white wires are used with Heat Kits only.
5) EBTDR has a 7 second on delay when "G" is energized and a 65 second off

delay when "G" is de-energized. 0140M0O0037

Typical Wiring Schematic ADPF, ARPF, ARUF with Electric Heat.
This wiring diagram is for reference only. Not all wiring is as shown above.
Refer to the appropriate wiring diagram for the unit being serviced.
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HIGH VOLTAGE!

&\ WARNING

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO
DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

Al

HTR2

MBR

BL B

L

USE COPPER WIRE

R
R TR R
1 4
208/240 2 2av
2
BK Qﬁ

3 5
PU

FL HTR3 TL
BK
oW
o o0, o
FL HTR4 TL BL -
_BK f@
BL EBTDR
2 H—R- R
—G .
BL @— PU R |1 no
R XFMR-R
v . M5Q\l Q\{“ BL ,@f BL XEMR-C coMm
RS2 K1
Me O\ O\wis c
BR-@* BR B NC
CISPEEDUP M1
RO -~
Y
B
BK
\ R ®
‘ = W BR K BL
L1 2 Ll L2
— 7 SR
EQUIPMENT GROUND
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Typical Wiring Schematic MBR Blower with Electric Heat.
This wiring diagram is for reference only. Not all wiring is as shown above.
Refer to the appropriate wiring diagram for the unit being serviced.



ACCESSORIES WIRING DIAGRAMS

&\ WARNING

HIGH VOLTAGE!
DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

AEPF

FL

ONE (1) ELEMENT Rows[__]

g\/\m TR
Tl
F 2

@ HTRL

O,

©.

@ R ) Mlé”x M3
% Rngx om4 $
4| |
©) L

L2

TWO (2) ELEMENT Rows [

COOOOOOOOR

.

3
2497

2
15501
G

X

BOOEOOOO

e e

THREE (3) ELEMENT Rows [

L2 L2

I
[
FOUR (4) ELEMENT Rows [_]

000000000

AFTER INSTALLING OPTIONAL HEAT KIT, MARK AN "X"INTHE []PROVIDED ABOVE.
K ACCORDING TO NUMBER OF HEATER ELEMENT ROWS INSTALLED

NO MARK INDICATES NO HEAT KIT INSTALLED

CONTROLS SHOW N WITH UTILITIES IN "ON" POSITION AND THERMOSTAT IN "O FF" POSITION
IF REPLACEMENT OF THE ORIGINAL WIRES SUPPLIED WITH THIS ASSEMBLY IS NECESSARY, USE 105°C. WIRE. SIZE TO CONFORMTO THE NATIONA L ELECTRIC CODE

* TO
e contBien| edosar
——————————— 208240VOLTS ———— >
FIELD CONNECTION reon r’“ IIRNE
R C (w2 [w2| R
BOX
PLL PLL
P R L2 PL2
SEENOTE 8 TO LOW VOLTAGE
Bk TERMINAL BOARD
Y BL|PU Iz[l
HEAERE OOOOEEOOC) j . °
1 2 3
§0/0/0/0/0/0/0/00 = QanRuu?
L R e
L BK- w7 TR 1 4 24vVOLT 5
PL2
R Met ®
— 20) 24V SEENOTE 5| NSOETEE 4
J F—J
[ [gNOTE DIODE
Pl 0N VSTB
CISIVIIDIO) © O
BL
BR *SEE NOTE 7
P BK SEENOTE 3 SEENOTE 2 SEENOTE 1
Y P —
_ . COLOR CODE WIRING CODE
W__ WHITE G __GREEN
“BR BK _ BLACK PU_PURPLE ENALV
w R — RED BR _BROWN
—G{HU Y _ YELLOW  0__ ORANGE HE D W E
BL_ BLUE PK_PINK HIGH VOLTAGE ~ ———
VI \I LOW VOLTAGE _——
COMPONENT CODE
Y EM ___EVAPORATOR MOTOR TL — THERMAL LIMIT
PL ___PLUG HTR___ HEATELEMENT
_* PJ2,PJ4,PJ6 —_ PROGRAM JUMPER R —RELAY
VSTB____VARIABLE SPEED TR TRANSFORMER
TERMINAL BOARD
FL __FUSELINK
COPPER EQUIPMENT GROUND NOTES:
POWER SUPPLY USE COPPER W IRE
(SEE RATING PLATE) 1. FORHEAT PUMP APPLICATIONS REMOVE ORANGE JUMPER WIRE BETWEEN O & Y1.
2. FOR TWO STAGE ELECTRIC HEAT APPLICATIONS CUT PJ4. (USE ONLY ON 15& 20 KW MODELS).
3. FOR OUTDOOR THERMOSTAT OPERATION OF SECOND STAGE HEAT, CUT PJ2 & ADD OT18-60 TO OTC & OT2.
4. FOR SNGLE STAGE COOLING APPLICATIONS CONNECT THERMOSTAT TO Y/Y2 ONLY,
TAPE OR REMOVE Y1 CONNECTION. CONNECT CONDENSING UNITTO YCON& C.
5. WHEN HUMIDSTAT IS PROVIDED CUT PJ6. THERMOSTAT OPENS ON HUMIDITY RISE.
6. RED WIRES TO BE ON TRANSFORMER TERMINAL 3 FOR 240 VOLTS AND ON TERMINAL 2 FOR 208 VOLTS.
7. SEE COMPGSITE WIRING DIAGRAMS IN INSTALLATION INSTRUCTIONS FOR PROPER LOW VOLTAGE

CONNECTIONS AND DETAILS ON COMPATIBLE THERMOSTATS AND THEIR CONNECTIONS.
DISCARD ORIGINAL "PL1" PLUG CONNECTOR WHEN INSTALLING OPTIONAL HEAT KIT.

o

0140A00000P

Typical Wiring Schematic AEPF with Electric Heat.
This wiring diagram is for reference only. Not all wiring is as shown above.
Refer to the appropriate wiring diagram for the unit being serviced.
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ACCESSORIES WIRING DIAGRAMS

MBE

&\ WARNING

HIGH VOLTAGE!
DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

L2

BK
PU

BK —BK —

PL1

ivvv;m g
HTR1  TL g)‘)_'
W o2~
5o
E -
HKR Heat Kit - - — F3
£ o
°f 3
2 ¢
o

Typical Wiring Schematic MBE Blower with Electric Heat.

Refer to the appropriate wiring diagram for the unit being serviced.
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TR
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G

BK

BK-

R
BR

000010001010

PL2

BR

BL | BR

R

R

[iq -
od @
Il

[y

 BL—/
W-

—BR

G)

THERMOSTATS.
w1 f Oil Of
W2 oUTDOOR

R YCON COM O W2 ED |Wi (w2

o
CONDE SER}{«EA%U MP HEAT@
I ?

Blower Section

This wiring diagram is for reference only.
Not all wiring is as shown above.



ACCESSORIES WIRING DIAGRAMS ASPF

HIGH VOLTAGE!

A WARNING DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

—BK

L
Uit

iim

k

\
OCOOOOOOON

OOOOOOOOk

©]

ONE (1) ELEMENT Rows [ ]

TWO (2) ELEMENT Rows [] U2 W2 ReE (3) ELEMENTROWS [] FOUR (4) ELEMENT Rows []

Lo o u

NOTE: WHEN INSTALLING HEATER KIT, ENSURE SPEED TAP DOES NOT EXCEED MINIMUM BLOWER SPEED (MBS) SPECIFIED FOR THE AIRHANDLER/HEAT ER
KIT COMBINATION ON THIS UNIT'S S&R PLATE. AFTER INSTALLING OPTIONAL HEAT KIT, MARK AN "X" IN THE [ PROVIDED ABOVE.
MARK ACCORDING TO NUMBER OF HEATER ELEMENT ROWS INSTALLED. NO MARK INDICATES NO HEAT KIT INSTALLED.

TERMINAL BLOCK SHOWN I I R
RN bt [l EQUIPMENT GROUND 208240V0LTS
SEE NOTE 2 - USECOPPERWIRE
[RICIGIwaw2[ Ya] Y2 Jo[DH[ 2] RD OXFMR-R C%M
A 1 L2 =1
PLM ®®©6e 60 | cume EBTOR
23 XFMR-C
RO —1 bl
) NO NC
w9090 0 00 0] e
[ o
RO BK  RD BL BR WH
L SEE
BR ‘—\7 NOTE4
WH —
BL CR
o D
— 8L
GR
’7 RD T
RD 2
= ’_1 ‘ CR (\ 2 EM
XFMRR 1)
com ‘
=R RD HO ‘ W
RD
EBTDR RD
L——o xFvR-C L See [RICIGIWIW2[Y1] Y2[O[DHIL ] \3\
—ac NOTE3 COLOR CODE WIRING CODE
GR <Y Y - or ——(@B BK_BLACK  GR_GREEN FACTORY WIRING
e d ‘ _RED PUZPURPLE HIGH VOLTAGE
| [ YL _ YELLOW BR_BROWN LOW VOLTAGE
- BL BLLBLUE ~ WH_WHITE FIELD WIRING
BL | HIGH VOLTAGE === =t
RD COMPONENT CODE LOWVOLTAGE — — —
EM__ EVAPORATOR MOTOR TR TRANSFORMER
COPPER TB _ TERMINAL BOARD PLF__ FEMALE PLUG CONNECTOR
SORPER, L R_ RELAY PLM _ MALE PLUG CONNECTOR
(SEE RATING PLATE) CR— CONTROL RELAY FL — FUSE LINK
USEMNN. 75°C FELDWIRE EBTDR__ ELECTRONIC BLOWERTIME ~ TL _ THERMALLIMIT
Notes: DELAY RELAY HTR _ HEAT ELEMENTS
1) Red wires to be on transformer terminal "3 for 240 volts and on terminal "2" for 208 volts.
2) posite wiring diagrams
for proper low voltage wiring connections.
3) Confirm speed tap selected is appropriate for appiication. If speed tap needs
to be changed, connect red wire from terminal 4 of CR relay to appropriate tap
aTs
4) Brown and white wires are used with Heat Kits only.
IF REPLACEMENT OF THE ORIGINAL WIRES
SUPPLIED WITH THIS ASSEMBLY IS NEC ESSARY,
USE WIRE THAT CONFORMS TO THE
NATIONAL ELECTRIC CODE. 0140A00034

Typical Wiring Schematic ASPF with Electric Heat.
This wiring diagram is for reference only. Not all wiring is as shown above.
Refer to the appropriate wiring diagram for the unit being serviced.
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ACCESSORIES WIRING DIAGRAMS

ARUF*14** & ARPT**14*

HIGH VOLTAGE!

&\ WARNING

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO
DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

HTRL

=
o

poe B

|

o

= =z

"’/{54
"

BK.

u 2

it

ONE (1) ELEMENT ROWS D

=

=

HTRI TL

COOOOOOOO

T

12

TWO (2) ELEMENT ROWS

e Wem
i S i

v nr ey (v - . = s T -
K _EK-@ HTR3 TLY o @ RAL Y - e
— _EK_@
5 ==t = [0
< —e O 5(‘ v g %‘[ P 8 — {1 —F= l L@
D) . ML \‘\ra ! @ 3 vz &;41 oot - : | :26\“:%:‘ L :i%rﬁ: L ‘ ] BL_@

m2q" @' @ e DJ - @ I I R1 R2 B

] o 5 :
f = O
O O

u 2 a2

(I

"1

FOUR (4) ELEMENT ROWS

L] L]

THREE (3) ELEMENT ROWS G L2

NOTE: WHEN INSTALLING HEATER KIT, ENSURE SPEED TAP IS NOT BELOW MINIMUM BLOWER SPEED (MBS) SPECIFIED FOR THE AIR HANDLER/HEATER KIT
COMBINATION ON THIS UNITS SERIAL PLATE. AFTER INST ALLING OPTIONAL HEAT KIT, MARK A "X" IN THE (CJPROVIDED ABOVE. MARK ACCORDING TO THE
NUMBER OF HEATER ELEMENT ROWS INSTALLED. NO MARK INDICATES NO HEAT KIT INSTALLED. 5 ELEMENT ROWS DATA SUPPLIED WITH HEATER KIT.

USE WIRE THAT CONFORMS TO THE
NATIONAL ELECTRIC CODE.

IF REPLACEMENT OF THE ORIGINAL WIRES
SUPPLIED WITH THIS ASSEMBLY IS NECESSARY

(M1) BK— HIGH
(TR1)

SEE NOTE 2 TERMINAL BLOCK SHOWN L1 L2
| | | FOR 50HZ MODELS ONLY Q Q m:_|| %%%%E“F‘,TE&WQD
EJL RJD GR WH BR — -
BK RD GRD
= f SR [l [
0 00 @O O 0 @ O]
I |
SIORCRORORORONORON0Y
| I L
BK PU BL BR WH
SEE
NOTE 4
BR
WH
GR SEE NOTE 5 BK R
RD
—PU SEE NOTE 1
=G EBTDR
L= TR /
R p cl d ? 240
BL XFMR-R [ p— == | 1r
| RD MR-C e © U
c ) [ i 24V
BL |SSPEEDUP  M1gIM2d = BL BL
|
BK
SEE RD I
COPPER POWER SUPPLY NOTE 3
(SEE RATING PLATE) PU
USE MIN. 75°C FIELD WIRE
THREE SPEED MOTOR WIRING B|K
(SELECT MODELS ONLY) (com) RD— LOw
SEE NOTE 3 (M2) BL— MEDIUM
RC

~————— 208/240 VOLTS ———————— =

-— —

1 2
PLM
® PM
RC
NO
w8 o=
o EBTDR
Lo— com
1 2 3.4——SEE NOTE 1

RD WH BR — BL GR
COLOR CODE WIRING CODE

BK_BLACK  GR_GREEN FACTORY WIRING

RD _RED PU_ PURPLE HIGH VOLTAGE e

YL ZYELLOW BR_BROWN LOW VOLTAGE ——

BL_BLUE  WH_WHITE FIELD WIRING

HIGH VOLTAGE == =—

COMPONENT CODE LOW VOLTAGE — —
EM__ EVAPORATOR MOTOR TR__ TRANSFORMER
RC__ RUN CAPACITOR PLF__ FEMALE PLUG CONNECTOR
SR_ STRAIN RELIEF PLM __ MALE PLUG CONNECTOR

R_— FL __ FUSE LINK

EBTDR__ ELECTRONIC BLOWER TIME

TL _ THERMAL LIMIT
DELAY RELAY HTR_ HEAT ELEMENTS
NOTES:

1) RED WIRES TO BE ON TRANSFORMER TERMINAL "3" FOR 240 VOLTS
AND ON TERMINAL "2" FOR 208 VOLTS.

2) SEE COMPOSITE WIRING DIAGRAMS IN INSTALLATION INSTRUCTIONS
FOR PROPER LOW VOLTAGE WIRING CONNECTIONS.

3) CONFIRM SPEED TAP SELECTED IS APPROPRIATE FOR APPLICATION.
IF SPEED TAP NEEDS TO BE CHANGED, CONNECT APPROPRIATE
MOTOR WIRE (RED FOR LOW, BLUE FOR MEDIUM,AND BLACK FOR
HIGH SPEED) ON "COM" CONNECTION OF THE EBTDR.
INACTIVE MOTOR WIRES SHOULD BE CONNECTED TO "M1 OR M2"
ON EBTDR.

4) BROWN AND WHITE WIRES ARE USED WITH HEAT KITS ONLY.

5) EBTDR HAS A7 SECOND ON DELAY WHEN "G" IS ENERGIZED

AND A 65 SECOND OFF DELAY WHEN "G" IS DE-ENERGIZED.
0140A00058-B
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Typical Wiring Schematic ARUF**14** & ARPT**14** with Electric Heat.
This wiring diagram is for reference only. Not all wiring is as shown above.
Refer to the appropriate wiring diagram for the unit being serviced.



ACCESSORIES WIRING DIAGRAMS

ASPT**14*/ASUF**14%*

HIGH VOLTAGE!

&\ WARNING

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO
DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

BK il 1

ONE (1) ELEMENT ROWSD

e

TWO (2) ELEMENT ROWS D

—— ||k
g

0o oo e

THREE (3) ELEMENT Rows (]

G
FOUR (4) ELEMENTRows []

INDICATES NO HEAT KIT INSTALLED.

NOTE: WHEN INSTALLING HEATER KIT, ENSURE SPEED TAP DOES NOT EXCEED MINIMUM BLOWER SPEED (MBS) SPECIFIED FOR THE AIRHANDLER/HEATER KIT COMBINATION ON THIS
UNIT'S S&R PLATE. AFTER INSTALLING OPTIONAL HEAT KIT, MARK A "X" IN THE BOX PROVIDED ABOVE. MARK ACCORDING TO NUMBER OF HEATER BLEMENT ROWS INSTALLED. NO MARK

= seenotE?

‘ﬁ@éeeoeel

EQUIPNENT GROUND
SE COPPER WIRE

DROOOOOOOO

BK RD

SEE
B B:‘J’V_NOTE 4

pyl

"D

COPPER POWER SUPPLY
(USE RATING PLATE)
USE MIN. 75° C FIELD WIRE

IF REPLACEMENT OF THE ORIGINAL WIRES

USE WIRE THAT CONFORMS TO THE NATIONAL
ELECTRIC CODE.

SUPPLIED WITH THIS ASSEMBLY IS NECESSARY,

o=

]

L 208/240 VOLT:

WIRING CODE

crR

[ FACTORY WIRING
HIGH VOLTAGE
LOW VOLTAGE
FIELD WIRING
cRr HIGH VOLTAGE = ==
- LOW VOLTAGE e e

TRemm TRANSFORMER
= -seenoTEL - - PLFemm FEMALE PLUG CONNECTOR
ALTERNATE HEAT RELAY PLM = MALE PLUG CONNECTOR

FUSE
HOLDER

FL e FUSE LINK
TL e THERMAL LIMIT
HTRem HEAT ELEMENTS

COLOR CODE

BKamBLACK ~ GRamGREEN

PUa PURPLE
YL YELLOW BRmBROWN
BLaBLUE ~ WHaWHITE

EMem EVAPORATOR MOTOR

[V ]
I5 (8 € IV 0% WAL N (6 I912 61 B Y

NOTES:

1) RED WIRES TO BE ON TRANSFORMER TERMINAL "3" FOR 240 VOLTS AND ON
TERMINAL "2" FOR 280 VOLTS.

2) SEE COMPLETE WIRING DIAGRAMS IN INSTALLATION INSTRUCTIONS FOR
PROPER LOW VOLTAGE WIRING CONNECTIONS.

3) CONFIRM SPEED TAP SELECTION IS APPROPRIATE FOR APPLICATION. IF

SPEED TAP NEEDS TO BE CHANGED, CONNECT PURPLE WIRE FROM TERMINAL 4 OF CR

RELAY TO APPROPRIATE TAP AT TB

4) BROWN AND WHITE WIRES ARE USED FOR HEAT KITS ONLY.

TBam TERMINAL BOARD
Rem RELAY
CReme CONTROL RELAY
EBTDR e ELECTRONIC BLOWER TIME
DELAY RELAY

0140A00063-A

ALTERNATE HEAT RELAY

Typical Wiring Schematic ASPT**14** with Electric Heat.
This wiring diagram is for reference only. Not all wiring is as shown above.

Refer to the appropriate wiring diagram for the unit being serviced.
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ACCESSORIES WIRING DIAGRAMS

HIGH VOLTAGE!
DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS

A WARNING UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

3-Phase Heat Kit

-
NOTE: WHEN INSTALLING HEATER KIT, ENSURE SPEED TAP MUST EXCEED OR EQUAL THE MINIMUM BLOWER [
SPEED (MBS) SPECIFIED FOR THE AIRHANDLER/HEATER KIT COMBINATION ON THIS UNIT'S SERIAL PLATE. R Laov

AFTER INSTALLING OPTIONAL HEAT KIT, MARK AN "X" IN THE [ PROVIDED BELOW.
NO MARK INDICATES NO HEAT KIT INSTALLED.

FL HTRS

FL iRz T |
FL HTR1 TC 1 0
BK
I_l == e
ha— BIK T 3 FWE ~ VRe & com 1
- ~ 3K
=) m C
K e ? d NC
BK s M — A [BISPEEDUP M1
oc — =
@ @4_ BK WH Rl
N I w v ¥ .
K = o
0 RD A — B o\ = A

—
|@@@@?@@®®F
q

©
—
L
o

i

4

=

[

" _ L sl By
t CIRCUIT 2 : & =
3 PH. 208-240V -
AR POWER SUPPLY HKR POWER SUPPLY
. ©REUIT 1) ., U cRoYTZ i
——  ——Z0BZZOVOLTS —— — COMPONENT CODE COLOR CODE

NTR— HE*T ELEMENT

EM— EVAFORATOR MOTOR BK BLACK

EBTDR_ ELEC. BLOWER TIME DELAY RELAY BL BLUE

3§ RELAVSEQ_ENCER AR AROUN

= RUN CAPACITOR R ereen

L ZTHERVAL LMIT R ORANGE

TR —TRANSFORMER
NOTE- 1 e b
THIS LABEL MUST BE T 26— GONTAOTOR

| e PN G R RD RED
ATTACHED ON THE ¥ (: —;';”L:O::Ec:o WH WHITE
AIRHANDLER IN A PROMINENT ox—() L —FUSELNK Yo vewew
LOCATION Priae o ciRcuTREAER
AN
Ve 1 WIRING CODE

HIGH VOLTAGE
LOW VOLTAGL

@ @ @@ HEATER CONTROL

AL

25kW Heat Kit

L
: HTR1 aif BK
FL COMPONENT CODE COLOR CODE

JL
e o— PC =9 PIN CONNECTOR BK = BLACK
R HTR = HEATER ELEMENT BL = BLUE
us - R2 TL=THERMAL LMT BR = BROWN
hAS - Q RS = RELAY/SEQUENCER GR = GREEN
- 4 L TB = TERMINAL BLOCK OR = ORANGE
CB = CIRCUIT BREAKER PK = PINK
CC = CONTACTOR PU = PURPLE
HTR4 FL=FUSE LINK RD = RED
B o EM = EVAPORATOR MOTOR WH = WHITE
‘&'W@—w 0 EBTDR = ELEC. BLOWER TIME DELAY YL=YELLOW
| HTRS RC = RUN CAPACITOR
b TR = TRANSFORMER
BL SR = STRAIN RELIEF
| LB . N WIRING CODE:
HIGH VOLTAGE
| Low
PU vy VOLTAGE

NOTE: WHEN INSTALLING HEATER KIT, ENSURE SPEED TAP MUST EXCEED OR
EQUALTHE MINIMUM BLOWER SPEED (MBS) SPECIFIED FOR THE AIRHANDLER /
HEATER KIT COMBINATION ON THIS UNIT'S SERIAL PLATE. AFTER INSTALLING
OPTIONAL HEAT KIT, MARKAN "X" INTHE ~ [CIPROVIDED BELOW.

NO MARK INDICATES NO HEAT KIT INSTALLED.

D

—

ey —
B
L , D FIVE (5) ELEMENTROWS []
I
| NOTE:
a3 cB1 B2 THIS LABEL MUST BE ATTACHED ON THE
|m:|1 AIRHANDLER INAPROMINENT LOCATION

8] 2 11 lz UI L2

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.



WIRING DIAGRAMS ADPF, ARPF, ARUF ATUF
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DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

©l0/0/0/000/0.0)
H

OO0
1
.

A

ONE (1) ELEMENT Rows[] u e TWO (2) ELEMENT Rows [] U2 U2 qypee (3) ELEMENT ROWS [ FOUR (4) ELEMENT Rows [_]

L2 L2

NOTE: WHEN INSTALLING HEATER KIT, ENSURE SPEED TAP DOES NOT EXCEED MINIMUM BLOWER SPEED (MBS) SPECIFIED FOR THE AIRHANDLER/HEAT ER
KIT COMBINATION ON THIS UNIT'S S&R PLATE. AFTER INSTALLING OPTIONAL HEAT KIT, MARK AN "X" IN THE [ PROVIDED ABOVE.
MARK ACCORDING TO NUMBER OF HEATER ELEMENT ROWS INSTALLED. NO MARK INDICATES NO HEAT KIT INSTALLED.

FOR 50HZ MODELS ONLY USE COPPER WIRE | — 208/240 VOLTS — |

Lobdd
L RD GR WH BR N GRD | |
SR

WP OO 000000 [oxm )

-[G5egpgoo0] & =

BK RD PU BL BR WH

NO
1 o—
SEE < Lo—&
7NOTE4 o EBTDR
— B8R M2
o — com

WH

TERMINAL BLOCK SHOWN 5 L2 |||. EQUIPMENT GROUND

Z
~OR
mm

1 2 3.4—SEENOTE1

W

TR

esTDR (@

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

- BK
I RD CR iEE NOTE 5 RD
O] — PU (SEE NOTE 1
< 96 EBTDR o N\ »
': ;R e NO ql J.LL?UJ? 240 RD WH BR BL GR
) " mo MR & c B TR
¥ COLOR CODE WIRING CODE
> = £ )
C BK_BLACK GR_GREEN FACTORY WIRING
I | \ $IE>_ $EELOW PU_PURPLE HIGH VOLTAGE = ——
- BR_BROWN LOW VOLTAGE ~——
Q L |BSPEEDUP  MimvZ= BL BL BL_BLUE  WH_WHITE FIELD WIRING
I | RD HIGH VOLTAGE — —
| COMPONENT CODE LOW VOLTAGE NOTE 2
w s EM__ EVAPORATOR MOTOR TR— TRANSFORMER
coprer rower sy | e | T e e ol conecror
Z (SEE RATING PLATE) 3 PU R_— RELAY PII:’\{': FUSE LINK
K| EBTDR— ELECTRONIC BLOWER TIME TL— THERMAL LIMIT
z Notes: DELAY RELAY HTR_— HEAT ELEMENTS
m THREE SPEED MOTOR WIRING e o—Tow 1) Red wires to be on transformer terminal 3" for 240 volts and on terminal "2" for 208 volts|
(SELECT MODELS ONLY) (1) 2) See composite wiring diagrams in installation instructions
< SEENOTE 3 (M2) BL— MEDIUM for proper low voltage wiring connections.
(COM) BK— HIGH RC 3) Confirm speed tap selected is appropriate for application. If speed tap needs
3——BR to be changed, connect appropriate motor wire (Red for low, Blue for medium,
and Black for high speed) on "COM" connection of the EBTDR.
3——8 Inactive motor wires should be connected to "M1 or M2" on EBTDR.
éTJEEEILEADCVEV’;{IfiNJH(I)SF;SHSEE?AEL%I,\Iléli\l\g(lizzzARY —L_ 4) Brown and white wires are used with Heat Kits only.
USE WIRE THAT CONFORMS TO THE : = 5 EBTDR has:‘:\ 7 ;econd on gelay when "G" is energized and a 65 second off
NATIONAL ELECTRIC CODE. delay when "G" is de-energized. 0140M00037

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

'

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

&) WARNING

ADPF, ARPF, ARUF, ATUF

o=
HTRL T

e
HIR2 TU 1

I

=
|

HTRL TU

poee BK cuf

—5lq

BK em—

L2

o !
\

one @ eteventrows [

BOOOOOOOA

u e

wo @) ELevenTrows [

HIR3 TLY -

FL
0 g HTR4 TL@BL‘

Eln

T

-3

e

T

[ERNEINE at]

O

THREE (9) ELEMENTROWS  [] FOUR (4) ELEMENT ROWS

UL 1w

NOTE: WHEN INSTALLING HEATER KIT, ENSURE SPEED TAP DOES NOT EXCEED MINIMUM BLOWER SPEED (MBS) SPECIFIED FOR THE AIRHANDLER/HEATER
KIT COMBINATION ON THIS UNIT'S S&R PLATE. AFTER INSTALLING OPTIONAL HEAT KIT, MARKA"X" IN THE [J PROVIDED ABOVE.
MARK ACCORDING TO NUMBER OF HEATER ELEMENT ROWS INSTALLED. NO MARK INDICATES NO HEAT KIT INSTALLED.

éSEE RATING PLATE?
USE MIN. 75°C AELD WIRE

SEENOTE 2 TERMINAL BLOCK SHOWN [ |1 L2
| FOR 50HZ MODELS ONLY Q Q I B LoD
JL FJD GR WH BR J T -
BK RD
SR 1 | GRD
Yoo XoXoXcXoXoXol
] | 1
S EoNoXoXoRoRoNORoNoN
L
BK RD PU BL BR WH
SEE
|._7 NOTE 4
L— &R
WH
GR SEENOTE 5
RD
oG EBTDR __ _
= NO
ke
BL -
b e o
)
| NC
TL IISPEEDUP — MIGIMAS!
BK
SEE
COPPER POWER SUPPLY NOTE 3

USE WIRE THAT CONFORMS TO THE
NATIONAL ELECTRIC CODE.

THREE SPEED MOTOR WIRING
(SELECT MODELS ONLY)

IF REPLACEMENT OF THE ORIGINAL WIRES
SUPPLIED WITH THIS ASSEMBLY IS NECESSARY

(COM) RD== LOW

SEE NOTE 3 M2)
(M1)

(TR1)

BL== MEDIUM
B HIGH

I<— 208/240 VOLTS =8

I
I
L2
[]

NO
Ot

11
HI== 8
o EBTDR
M2
LO—] CcOoM

1 2 icSEE NOTE 1

BKBLACK GR..GREEN FACTORY WIRING

RD. RED PU. PURPLE HIGH VOLTAGE e

YL~ YELLOW BR_BROWN LOWVOLTAGE ———

BL_BLUE  WH_WHITE FIELD WIRING

HIGH VOLTAGE == =—

COMPONENT CODE LOWVOLTAGE — —
EM__ EVAPORATOR MOTOR TR— TRANSFORMER
RC— RUN CAPACITOR PLF . FEMALE PLUG CONNECTOR
SR— STRAIN RELIEF PLM— MALE PLUG CONNECTOR

RELAY FL __ FUSE LINK
ELECTRONIC BLOWER TIME ~ TL__ THERMAL LIMT
DELAY RELAY HTR__ HEAT ELEMENTS

R—
EBTDR—
NOTES:

1) RED WIRES TO BE ON TRANSFORMER TERMINAL 3" FOR 240 VOLTS AND
ON TERMINAL "2" FOR 208 VOLTS

2) SEE COMPOSITE WIRING DIAGRAMS IN INSTALLATION INSTRUCTIONS FOR PROPER
LOW VOLTAGE WIRING CONNECTIONS

3) CONFIRM SPEED TAP SELECTED IS APPROPRIATE FOR APPLICATION. IF SPEED TAP
NEEDS TO BE CHANGED, CONNECT APPROPRIATE MOTOR WIRE (RED FOR LOW,
BLUE FOR MEDIUM,AND BLACK FOR HIGH SPEED) ON "COM’ CONNECTION OF THE EBTDR
INACTIVE MOTOR WIRES SHOULD BE CONNECTED TO "M1 OR M2" ON EBTDR.

4) BROWN AND WHITE WIRES ARE USED WITH HEAT KITS ONLY.

5) EBTDR HAS A 7 SECOND ON DELAY WHEN "G" IS ENERGIZED AND A 65 SECOND OFF
DELAY WHEN "G" IS DE-ENERGIZED.

0140M00170-E

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

EFFECTIVE 12/24/14

2

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

§

&) WARNING

124

ADPF, ARPF ARUF, ATUF

SEE NOTES 2& 6 TERMINA L BLOCK SHOWN Ll |_2
| | | FOR 50HZ MODELS ONLY Q Q I E‘?S‘é"’c"é?& :3/0':2'3
BL RD GR WH BR H 7 =
— BK RD GRND
= H SR [l [l
i D 0@ @O O Q6 Q|
I I
PLF
@ @ | I
| | | | | f — 208/240 VOLTS ————————=— I
BK RD PU BL BR WH |
SEE
|ﬁ7 NOTE 4 L1 L2
]
BR
WH
PLF
® pPF @
RC
I NO
RD GR SEE NOTE 5 BK RD %1 NC Ot
HI—
= — PU SEE NOTE 1 o EBTDR
G EBTDR RD M2
S:]R L NO c 3 240 LO—t coMm
B b KEMR-R RD == = | TR
- com
x PU
e : J: v 1 2 3.4——SEENOTE 1
I NC 1
BL |OSPEEDUP  MigimM2= — BL BL
| | RD
BK
SEE RD
COPP ER POWER SUP PLY NOTE 3
(SEE RATING PLATE)
USE MIN . 75°C FIELD WIRE RD - BL GR
WH BR
IF REPLACEMENT OF THE ORIGINAL WIRES |
SUPPLIED WITH THIS ASSEMBLY IS NECESSARY BK] SEENOTES 2 & 6
USE WIRE THAT CONFORMS TO THE
NATIONAL ELECTRIC CODE. RC
BR
COMPONENT CODE COLOR C®E WIRING CODE 5
EM— EVAPORATOR MDTOR BK— BLACK FACTCRY WIRING
RC — RUN CAPACITOR RD-RED HIGHVOLTAGE —
SR — STRAIN RELIEF YL - YELLOW LOWN VOLTAGE
R — RELAY BL—BLUE FIELDWIRING
EBTDR— ELECTRONIGBLOWER TME %57%5&5& HIGHVOLTAGE == ==
DELAY RELAY U PLRALS LONVOLTAGE — —
TR— TRANSFORMER SR BRow

PLF— FEMALE PLUG CONNECTOR
PLM— MALE PLUG CONNECTOR
FL— FUSE LNK
TL— THERMA. LIMIT
GRND — GROUND

NOTES:

1. RED WIRES TO BE ON TRANSFORMER TERMINAL "3" FOR 240 VOLTS AND

ONTERMINAL "2" FOR 208 VOLTS

THREE SP EED MO TOR WIRING
(SELECT MODELS ONLY)

2. SEE COMPOSITE WIRING DIAGRAMS IN INSTALLATION INSTRUCTIONS FOR PROPER

LOW VOLTAGE WIRING CONNECTIONS

3. CONFIRM SPEED TAP SELECTED IS APPROPRIATE FORAPPLICATION. IF SPEED TAP
NEEDS TO BE CHANGED, CONNECT APPROPRIATE MOTORWIRE (RED FOR LOW,
BLUE FOR MEDIUM, AND BLACK FOR HIGH SPEED) ON "COM" CONNECTION OF THE EBTDR

INACTIVE MOTORWIRES MUST BE CONNECTED TO "M1 OR M2"ON EBTDR,

IS

. BROWN AND WHITE WIRES ARE USED WITH HEAT KITS ONLY.

o

DELAY WHEN "G" IS DEENERGIZED.
6. LOW VOLTAGE FIELD WIRING TO BEN.E.C CLASS 2 WIRES.

EBTDR HAS A 7 SECOND ON DELAY WHEN "G" IS ENERGIZED AND A 65 SECOND OFF

SEE NOTE 3

(COM) RD— LOW

(M2) BL— MEDIUM
(ML) BK— HIGH
(TR1)

PU

PU

0140A00245-A

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.




WIRING DIAGRAMS

2l

AEPF

FL

HTRL TR

El

COOOOOOO0)

WMo
HTR1 TK

HTR2 TIX

q?ﬁ;\me
HTR1 TIX

FL

HTRp TIX

HTRS TUY

N

[OOOOOOOOOR

[©/0/0/0l6[0]00C);

BOOOOOOOO

POWER SUPPLY
(SEE RATING PLATE)

USE COPPER WIRE

CONTROLS SHOW N WITH UTILITIES IN "ON" POSITION AND THERMOSTAT IN "OFF" POSITION
IF REPLACEMENT OF THE ORIGINAL W IRES SUPPLIED WITH THIS ASSEMBLY IS NECESSARY, USE 105°C. W IRE. SIZE TO CONFORM TO THE NATIONA L ELECTRIC CODE

T R v
= [ .
53 =
ICAo e
g 1] g L2 =
z % NS ONE (1) ELEMENT Rows[__] oo TWO (2) ELEMENT Rows [ B2 2 pppeE (3) ELEMENT Rows [ b Four @ eLemenT Rows []
i
- 2 ) AFTER INSTALLING OPTIONAL HEAT KIT, MARK AN "X"INTHE [1PROVIDED ABOVE.
< T MARK ACCORDING TO NUMBER OF HEATER ELEMENT ROWS INSTALLED
5 . Z NO MARK INDICATES NO HEAT KIT INSTALLED
=
E E 3:' * SEENOTE 7 comggwsgw‘ THERMOSTAT
Z LOW VOLTAGE ! 44— 208/240VOLTS ———
B
Z n‘ 5 R SEENOTE 8 e TO LOW VOLTAGE o
o uJ n- BKj TERMINAL BOARD
Sl .
z > e ar fan 1[0 | 4 HOOOOOO@OOE) @EW ° °
L 1 2 3
< =
023 £[01010/0/010/0/0/0/ = o lwlun?
xw<s L ( o
o 2 E IR 4 24vOLT 5
i e = -
% D E g’ I : 20 T SEE
o) £ 24y SEENOTE § NOTE 4
©®y ’ —
g -
=g 8 P o vsrs
H || cegoes © ©
_ D_ *SEE NOTE 7
m &I m g BK SEENOTE 3 SEENOTE 2 SEENOTE 1
— <
OO0
< 5 ': o COLOR CODE WIRING CODE
TR R I W__WHTE  G__GREEN FACTORY WIRING
=4 =35 < Bl BK_ BLACK PU_PURPLE HGH VOLTAGE  ——
@) S > w R — RED BR _ BROWN LOW VO LTAGE -
>525 ol i
- — HGH VOLTAGE —_———
I - T _
o 8 E O '\I‘ COMPONENT CODE LowoLmeE
Io>Sa S e o MeTeR WTR HEAT ELEMENT
— PJ2,PJ4,PJ6 —_ PROGRAM JUMPER R ——RELAY
VSTB__VARIABLE SPEED TR_TRANSFORMER
TERMINAL BOARD
FL —FUSE LINK
COPPER EQUIPMENT GROUND NOTES:

1. FORHEAT PUMP APPLICATIONS REMOVE ORANGE JUMPER WIRE BETWEEN O & Y1.
2. FOR TWO STAGE ELECTRIC HEAT APPLICATIONS CUT PJ4. (USE ONLY ON 15& 20 KW MODELS).
3. FOR OUTDOOR THERMOSTAT OPERATION OF SECOND STAGE HEAT, CUT PJ2 & ADD OT18-60 TO OTC & OT2.
4. FOR SINGLE STAGE COOLING APPLICATIONS CONNECT THERMOSTAT TO Y/Y2 ONLY
MOVE Y1 CONNECTI INE
5. WHEN HUMIDSTAT IS PROVIDED CUT PJG THERMOSTAT OPENS ON HUMIDITY RISE
6. RED WIRES TO BE ON TRANSFORMER TERMINAL 3 FOR 240 VOLTS AND ON TERMINAL 2 FOR 208 VOLTS.
7. SEE COMPOSITE WIRING DIAGRAMS IN INSTALLATION INSTRUCTIONS FOR PROPER LOW VOLTAGE
CONNECTIONS AND DETAILS ON COMPATIBLE THERMOSTATS AND THEIR CONNECTIONS.
8. DISCARD ORIGINAL "PL1" PLUG CONNECTOR WHEN INSTALLING OPTIONAL HEAT KIT.

CT CONDENSING UNIT TO Y C(

0140A00000P

&) WARNING

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

AEPFCA

FL

HTR1 T

o
e
=

Al

COOOOOOOH

FL

HTR1 T8

FL

HTR2 TX

)
)
[

COOOOOOOO

FL

W= oW e
SR o o
-
Rl S e R
FL
= T PLL HTR3 TH =
HTR3 ™ - PL1
HTR4 TU Bl ~BK—
fr—"
L B PU—| —
o Sl
o RD T BL
e S| e
2 BL
R2 [ e e
[7) N

—

COOOOOOOO

10 =

COOOOOOOO

1 L2 Z —
ONE(1)ELEMENTROWS I:l oo TWO(2)ELEMENTROWS I:l L n e THREE(3)EI:EMENTROWS I:l Lo FOUR(4)ELEMENTROWS I:l
AFTERINSTALLINGOPTIONALHEATKIT, MARKA"X"INTHE PROVIDEDABOVE.
MARKACCORDINGTONUMBEROFHEATERELEMENTROWSINSTALLED
NOMARKINDICATESNOHEATKITINSTALLED
T0 0
*SEENOTE7 CONDENSER| 1yeRMOSTAT
F\EL\?DVg\é%ﬂéCGTE\ON ° vcag ) 1 G YL Y2 208/240VOLTS ———————————
BOX ; | |2
PLL
=]
RD 1)PL2
{ SEENOTES TOLOWVOLTAGE
1 BKjT TERMINALBOARD
YL |OR| WH | BL [PU| YL
PUNPSONLY RD|BL [BR |BR |RD|GR PLl@@@@@@@@‘

”C?@@@ DE

BL
EQUIPMENTGROUND
USECOPPERWIRE

SEENOTE3 SEENOTE2

SEENOTE1

COLORCODE

bl

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

POWERSUPPLY
(SEERATINGPLATE)

CONTROLSSHOWNWITHUTILITIESIN"ON'POSITIONANDTHERMOSTATIN"OFF'POSITION.

*SEENOTE7

WIRINGCODE
J WH_ WHITE GR_ GREEN
BK__BLACK  PU_ PURPLE By RNG
RD__RED BR_ BROWN LOWVOLTAGE
YL__YELLOW  OR_ ORANGE FIELDWIRING
BL__BLUE PK__PINK HIGHVOLTAGE
LOWVOLTAGE
EQUIPMENTGROUND
USECOPPERWIRE CORPORILICOOL
EM ___ EVAPORATORMOTOR TL THERMALLIMIT
L PLUG HTR___ HEATELEMENT
PJ2,PJ4,PJ6 ___ PROGRAMJUMPER R RELAY
VSTB ___VARIABLESPEED TR___ TRANSFORMER
TERMINALBOARD

FL _ FUSELINK

NOTES:
1.FORHEATPUMPAPPLICATIONSREMOVEORANGEJUMPERWIREBETWEENO&Y1.
2.FORTWOSTAGEELECTRICHEATAPPLICATIONSCUTPJ4.(USEONLYON15&20KWMODELS)

).
3 FOROUTDOORTHERMOS TATOPERATIONOFSECONDSTAGEHEAT CUTPJ28ADDOT18-60TOOTCEOT2.

4.FORSINGLESTAGECOOLINGAPPLICATIONSCONNECTTHERMOSTATTOY/Y 20NLY,
TAPEORREMOVEY1CONNECTION. CONNECTCONDENSINGUNITTOYCON&C.
5.WHENHUMIDSTATISPROVIDEDCUTPJ6. THERMOSTATOPENSONHUMIDITYRISE.

6.REDWIRESTOBEONTRANSFORMERTERMINAL3FOR240VOLTSANDONTERMINAL2FOR208VOLTS.
7.SEECOMPOSITEWIRINGDIAGRAMSININSTALLATIONINSTRUCTIONSFORPROPERLOWVOLTAGE

CONNECTIONSANDDETAILSONCOMPATIBLETHERMOSTAT SANDTHEIRCONNECTIONS.
8.DISCARDORIGINAL"PL1"PLUGCONNECTORWHENINSTALLINGOPTIONALHEATKIT.

0140A00041-B

&) WARNING

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

'

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

&) WARNING

TSTAT
C G R W2wi

[ N
BL G R B
\

|
i
|

@0
@O0

BL

SUPPLY VOLTAGE
L2 L1
"

1
1
.

RELAY
(SEQUENCER)
BL BL

480V 240V 208V

PRIMARY

FACTORY WIRED FOR 240V
SEE NOTE FOR MOTOR
CONNECTIONS

CoM =

SECONDARY
24v

TRANSFORMER

1) ALL REPLACEMENT WIRES MUST BE
SAME GAUGE AND TYPE.

2) TO CHANGE VOLTAGE FROM 240V TO
208V, MOVE WIRE FROM 240V TAP TO
208V TAP AT TRANSFORMER PRIMARY.

3) TO CONVERT VOLTAGE FROM 240V TO
460V:

COLOR CODE
B —— BLACK
BL —— BLUE
BR —— BROWN
G —— GREEN
0 —— DORANGE
R —— RED
W —— WHITE
WIRING CODE

o) MOVE WIRE FROM 240V TAP TO 48DV
TAP AT TRANSFORMER PRIMARY.

b) IDENTIFY MODEL (i.e. ARO90 OR AR120)
AND REWIRE MOTOR FROM LOW VOLTAGE

FACTORY WIRING
HIGH VOLTAGE  se——
LOW VOLTAGE

(240V) TO HIGH VOLTAGE (480V)
ACCORDING TO INSTRUCTION BELOW.

FIELD WIRING
HIGH VOLTAGE =
LOW VOLTAGE ————-—

AO. SMITH

AR120 MOTOR (B3240006
HIGH VOLTAGE LOW VOLTAGE

(480V) (240V)
4 71 14 4 7 1
*— L1 o +—»— |1
5 8 2 15 5 8 2
*———o o |2 -~ oo |7
§ 9 3 16 6 9 3
*—» o — |3 o o |3

14
&— INSULATE

5
*— INSULATE
16

MOTORS

ARD90 MOTOR (B3240002)
HIGH VOLTAGE LOW VOLTACE
(480V) (240v)

T4 17 11 T4 P4 T7 T1
—e o -~ L1
T5 18 T2 15 P5 T8 T2

—=e o2 o9 oo |2

6 19 T3 T6 P6 T9 T3
—e o — (3 e o3

P4
*— INSULATE
P5

*— INSULATE

PB
— INSULATE

*— INSULATE
SUPPLY VOLTAGE
L3 L2 L1
' ' ' f
1 1 1 1
i
CONTACTOR -
PRIMARY
480V 240V 208V FACTORY WIRED FOR 240V

TRANSFORMER

SECONDARY
24v

BLOWER|C —| [
RELAY

CONTACTOR

1

T |BLOWER
RELAY

SEE NOTE FOR MOTOR
CONNECTIONS

-®

ocr o

'7@ B21578-03A

Wiring is subject to change. Always refer to the wiring diagram on the unit for the

AR[090-120]4

most up-to-date wiring.
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WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

r

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH

&) WARNING

ASPF****++CA

FL

g

COOOCOOEO

ONE (1) ELEMENT ROWS ||

o
E
4%
2
-

COOOOOOOG

RD —BK |

x
o
z
Y

TWO (2) ELEMENT Rows [

ul
I
%

COOOOOOOO

ueu e

THREE (3) ELEMENT ROWS [_]

%‘!
I
25
qF
B
=

F
©c0/006c00

[ERNERNERNTY

FOUR (4) ELEMENT ROWS ||

NOTE:WHEN INSTALLING HEATER KIT, ENSURE SPEED TAP DOES NOT EXCEED MINIMUM BLOWER SPEED (MBS) SPECIFIED FOR THE AIRHANDLER/HEATER

KIT COMBINATION ON THIS UNIT'S S&R PLATE. AFTER INSTALLING OPTIONAL HEAT KIT, MARK A"X" IN THE [(CJ PROVIDED ABOVE.
MARK ACCORDING TO NUMBER OF HEATER ELEMENT ROWS INSTALLED. NO MARK INDICATES NO HEAT KIT INSTALLED.

EQUIPMENT GROUND
USE COPPER WIRE

SEE
NOTE 4

e RCANEn

BL

— SEENOTE2 GRD|
[RICCWAWZ] VAT V2O DRIZ[EMA[5) b @:j:
MO 0e e EOE 6]
T (00000606 0]
[ [
@
RD DO,

COPPER POWER SUPPLY
(USE RATING PLATE)
USE MIN. 75°C FIELD WIRE

IF REPLACEMENT OF THE ORIGINAL WIRES
SUPPLIED WITH THIS ASSEMBLY IS NECESSARY,
USE WIRE THAT CONFORMS TO THE NATIONAL
ELECTRIC CODE.

‘ BL FUSE M
HOLDER
OR|BR| YL
111
[
RD BK

V

208/240VOLTS

S

COLOR CODE

BK_BLACK  GR_GREEN

RD_ RED
YLUZ YELLOW BR_BROWN
BLLBLUE  WH_WHITE

COMPONENTCODE

EM__ EVAPORATOR MOTOR

TB__ TERMINAL BOARD

R — RELAY

CR__ CONTROL RELAY
EBTDR _ ELECTRONIC BLOWER TIME
DELAY RELAY

NOTES:

WIRING CODE

FACTORY WIRING
HIGH VOLTAGE
LOWVOLTAGE ~———

FIELD WIRING
HIGH VOLTAGE
LOWVOLTAGE

TR__ TRANSFORMER

PLF_ FEMALE PLUG CONNECTOR

PLM__ MALE PLUG CONNECTOR
FL FUSE LINK

T THERMAL LIMIT
HTR__ HEAT ELEMENTS

1) RED WIRES TO BE ON TRANSFORMER TERMINAL "3" FOR 240 VOLTS AND ON TERMINAL

"2" FOR 280 VOLTS.

2) SEE COMPLETE WIRING DIAGRAMS ININSTALLATION INSTRUCTIONS FOR PROPER LOW

VOLTAGE WIRING CONNECTIONS,

3) CONFIRM SPEED TAP SELECTION IS APPROPRIATE FOR APPLICATION. IF SPEED TAP

NEEDS TO BE CHANGED, CONNECT PURPLE WIRE
AAPPROPRIATE TAPAT TB

4) BROWN AND WHITE WIRES ARE USED FOR HEAT KITS ONLY.

E FROM TERMINAL 4 OF CR RELAY TO

0140A00040-D

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

3-Phase Heat Kit
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING THIS
UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT. FAILURE TO

HIGH VOLTAGE!

'

DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.

&) WARNING

AVPTC

40 VATRANSFORMER, SEE NOTE 1

PL1 PL2 /_’_,—
—, Z_RD_% l_rD
" RD 3 GND
3 | 4 208 VAC [©; 24VAC oN
COl |
n |1 e —rr—s BL ——|
6 | WH
5 | 5 BR RD BL
L | 4 BL 1 | |
77 e fwolwt L L
8
8 CeU ™R
9 | 9 com
SEE 4 CIRCUIT HEATER
NegE, CONNECTOR Bl earn ff ¥ % é ngE
SEENOTE S5 FAULT SEE NOTE 6
BK RECALL —
SEENOTE6 STATUS chs=
RD ol SEE NOTE 8
7 SEGMENT
DIAGNOSTIC  peruml
~ a DISPLAY
@ o8 CFMLED SEE NOTE, © 3
® 28 Y RX I_ED6 v2| o4 S
£S 53 z
o o aou — Y1 iy
— |85 « £ 23 % 2
% o o =g g Zz W2 ¢}
BL 23 W b W= =4 z a
— g = B < s e T 4
& = 325 = e ™ 5
o L g QmE £ 8 Rk
) OloE[ EeEEEEEEE q9:
S1 S2 S3 s4 S5 S6 S7 S8 S9 S10S11 S12 S13 R S
RD 2
DIP SWITCHES 2| »
TWO-STAGE INTEGRATED CONTROL MODULE 1 i
CIRCULATOR BLOWER
GND
ECM MOTOR 1
HARNESS 2
3 GN
; R
—
Bk RD
'

NOTES:
1. PLACE RED WIRES ON TRANSFORMER TERMINAL 2 FOR 208 VAC OPERATION.
2. MANUFACTURER'S SPECIFIED REPLACEMENT PARTS MUST BE USED WHEN SERVICING.
3. IF ANY OF THE ORIGINAL WIRES AS SUPPLIED WITH THIS UNIT MUST BE REPLACED,
IT MUST BE REPLACED WITH WIRING MATERIAL HAVING A TEMPERATURE RATING OF AT
LEAST 105°C. USE COPPER CONDUCTORS ONLY.
4. UNIT MUST BE PERMANENTLY GROUNDED AND CONFORM TO N.E.C AND LOCAL CODES.

5. TO RECALL THE LAST 6 FAULTS, MOST RECENT TO LEAST RECENT, DEPRESS
SWITCH FOR MORE THAN 2 SECONDS WHILE IN STANDBY (NO THERMOSTAT INPUTS)

6. RED STATUS LED PROVIDES NETWORK STATUS. GREEN RX LED INDICATES NETWORK TRAFFIC.
USE LEARN BUTTON TO RESET NETWORK

7. DISCARD CONNECTOR PL1 WHEN INSTALLING OPTIONAL HEAT KIT.

8. THE CONDENSATE ALARM SWITCH (CAS) TERMINALS CAN ONLY BE UTILIZED WITH COMMUNICATING
MODE SETUPS AND MUST BE ENABLED WITH A COMMUNICATING THERMOSTAT. THIS FEATURE IS NOT
OPERATIONAL WITH LEGACY SYSTEMS.
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WH - WHITE
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PU - PURPLE
GN —- GREEN
BK ---- BLACK
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.

138



AWUF37[05/08/10]16BB

WIRING DIAGRAMS

V-G/200v0¥T0

e _ N
ay ﬁ._m_ 18 = ay s
1 ] s
& AT @
dl| == W3
Aove EEEET]
ag /_l_l_l_\—\
L]

N EE Ele)

T 310N 338 _:_a I_>>_|

1
(=] o
18 18

VA \

_% = - T

H s o N_”_A|_ Qi
v J ay

d = ay as £

¥ 310N 33S
|/

i x¢ d1H /
ay *

»

TdlH

(]

A [HM ug do| ad

< 1

Z310N 335 |\
YOLOW WO¥H SdvL a33ds

osid

[UTI
oNG

JHIM ¢ SSV10 03N 3sn
€ 310N 33S
SNOILO3INNOD a3

Y3IWHO4SNVHL -dlL
LINITIVNETHL  -71L
¥30N3INO3S - O3S

AV13d -d
INTJWIT3 Y3LVIH - dlH
asnd -d

HOLOW d31vd0dvAT - N3
HOLIMS LO3aNNOOSIa - Osia
dOLOVINOD -0

‘3d02 ININOJNOD 'L

€310N 33Ss JOVLIOA MO
— e e JOV1TOA HOIH
ONIHIM a131d
A9VLIOA MO
JOVLIOA HOIH
ONIHIM AHOLOVH
‘300D ONIFIM 9

MOTIFA-TA
ALIHM - HM
a3y -ad
a1ddNnd - Nd
NIFHO - 4O
NMOYg - ¥d
anid -4
Movid - Mg
‘S3A0D 40102 'S

'SLINN LNIW313

3T1ONIS HLIM d313130 349V ¢# d31v3aH 40

SY3IdANC ANV S3HIM ONILOINN ODH3LNI

ANV AVT13Y “LIAIT TYINY3IHL INIW3T3
ONILVIH LVHL S3LVOIANI () ¥SI¥3LSY

'SNOILOANNOD ONIFIM FOVLTIOA MO
H3d0™d 404 SNOILONYLSNI NOILVTIVLSNI
NI SWVHOVIA ONIFIM ILISOdWNOD 33S '€

'AVI3 NO 7. TYNINYIL

OL HOLOW WOYH JdIM 3 1VIddOdddY

103INNOD ‘3 ONVHO 39 OL SA33AN Sdvl

d33dS 41 'NOILVOITddV J0d 3 1VIddOdddv
S1d3.10313S dv1l d33dS WAIANOD ¢

'S110A 80C HO4 <. TYNINYIL

NO ANV SLT0A 0€C J0Od €. TYNINGTL
HYIWHOISNVHL NO 39 OL IHIM d3y -~
‘S31ON

—

<

"HLV3A ¥0 AYNCNI TYNOSHAd ‘IDVINVA ALYIdO™d ISNVI AVIA OS Od
Ol 3dN711vd 'INIS3dd 39 AVIN S3OHNOS d3MOd 3 1dILTNIN "LINN
SIHL ONITTVLSNI 4O ONIOIAY3IS 340439 43IMOd 11V LOINNODSIA
iOVLI10A HOIH

wz_zm_<>>A‘

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

0-dST000d0YTO

\\m/
Fumzssyo oaNasn | |
)
A
ATNO SHOLONANOD ¥3dd0D 38N (€ XNV g
Q3YINOIY NIHM A3ddINDI AYOLOVH LSISSV LUVLS (¢ azzwmwwnw_ﬂ_:om_ ay
*LVLSOWYIHL HOOANI o
3510078 TYNINY3L 3OVLTOA MO LINA HOOANI OL (T =
= dWoo
S3LON T
1
T3L0N 338
5 A YOLOVLINOD
310d 319N0AQ ILYNYILTY
faRelal
e 01 o ¢
"NOILISOd 240, NI LVLSOWYIHL HLIM NMOHS STOHLNOD Z3L0N 1.7
n_mm: ED) 2zl OTL
(IVNOILJO) HOSSTUAINOD HOS AVIZY LUVLS
(TVNOILJO) HOSSTHIIINOD HOH HOLIOVAVO LHVLS
1SISSV L14V1S
NV % HOSSIUINOO HO4 HOLIOVAYD NN 0
XO8 NOILONNC 3OVLT0A MOT
QVOTHIAO TYNYILNI |
o HOLOW NV= ¥00dLNO ‘~
YOLOVINOD
3000 INaNOd _zou 4004 “
TA
1
-— e c—— e—— 3I9OVLI0A HOH [
— - — 39V.LT0A HOIH TYNOILO — 5
39VL10A MO s
1y, WO JOVLIOA HOIH ] 9 MN._ T QT A IS A
2y ONIHIM AHOLOVS ] o
3000 ONTEIM
3 _ QU ~ !
i J
mg ﬁ qu N\ Gl RS '
8% gl 18
o MOTIFA -
R ILHM r
= - - -
gm <]
go I1ddnd os
o8 JONVHO
Zh NMOYE
< 3ng -
Movg -
3000 H0T00
)
S 2l
- Ic._ _J
_ 4] o -
‘- 3wndoNuv¥3dss ¢ T3LON33S A A /
_ ATddNS ¥IMOd ¥OOALNO _ X089 T1041INOD
acal —

"HLV3A 0 AYNCNI TYNOSYHAd ‘IDVINVA ALHIdO™d ISNVI AVIA OS Od
Ol 3dN711vd 'INIS3dd 39 AVIN S3OHNOS d3MOd 3 1dILTNIN "LINN
SIHL ONITTVLSNI 4O ONIOIAY3IS 340439 43IMOd 11V LOINNOIDSIA

iOVLI10A HOIH

wz_zm<>>€

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.

145



ANZ130[18-60]1A*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

dL1000HOY |0 S0/90 dOHS LNIHd NYINGOOD ‘HOGNIA
FumzssvioozNzsn | | "NOILISOd .44, NI IVLSOWHIHL HLIM NMOHS STOHLNOD
‘SHNLYEIANIL INSISNY (IYNOILO) HOSSTHANOD HO AVITH LHVLS === HS
R Om Mo S Mn (1YNOILHO) HOSSTHWNOD HOS HOLIDVAYD LHYLS - 3§
ALY L st = 18ISSY LHVLS -~ - V8
YOOANI ® Y0019 ._<z_SEm._.A— NV4 ¥ HOSSIHdWOD HO4 HOLIOVAVO NNY ======-=- 4004
FVVLIONMOTLINA HOOGN O X0€ NOILONAP  JDVLIOA MOT ~——— €PAT
HO1IMS IHNSSIHd MO -
1VISOWHIHL INJIGNY MO
A1ddns avOT43A0 TVYNYILN| === Ol
H3MOd HOOANI HOLIMS 3HNSSIYd HOIH -——— SdH
ooy HOSSIHAINDD —— dINOD
] HOLOW Nv4 HOOdLAO ——— WD
3005 INGNOJW0D
Sd1
e

i 5 — —— —— — 3DVII0AMO1

— —— —— — 3J9VII0AHOH

navo DNIHIM AT

— = — OV ITOA HOIH TVNOILJO

I9VII0A MOT

31V1d ONILVYH 33S
_ AlddNS HIMOd HOOAdLNO

AINO HOLOVINOD 310d
379N0A ILYNHILTY

/

JOVITOA HOIH
O NIHIM AHOLOVA

ALIHM -—

A Sd1

l

XN ya
ay
AINO SHOL1ONANQOD NIVW
d3dd0J 3sN Elilels}
ANNOYH INJNLIND3 ~
= PE—
=
']
L 1S] mlh-- L >v__m o HOLOVINOD F10d
zaloN _ wavo I19n0A JIVYNHILITV
(azsn =) | :mio?:iﬁi 971 on
)\ | ay 7 T8 7 Ww
Jya | | a Ser diw
v,
J )

J

T

J
—_|—= 78— 2
I
&g
NS

£3JLON

) —T -

3003 ¥0109
arnt
11 0—1T8
LALON | AT A
4—ad
arn

XO8 TTO¥INOD

R

"HLV3A 0 AYNCNI TYNOSYHAd ‘IDVINVA ALHIdO™d ISNVI AVIA OS Od
Ol 3dN711vd 'INIS3dd 39 AVIN S3OHNOS d3MOd 3 1dILTNIN "LINN
SIHL ONITTVLSNI 4O ONIOIAY3IS 340439 43IMOd 11V LOINNOIDSIA
iOVLI10A HOIH

wz_zm<>>€

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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ASX130[24-48]1CC/ASX130601CB/ASX130611A*

/ ASX130[18, 36]1D*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.

150



ASX130181D* / ASX130[24, 30, 48]1CC-CE

ASX130361[CC,CD]/D*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.

151



ASX140[18-60]1*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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ASX140[18-36/48]1C[A/B]

ASX140421D[A/B] / ASX140[48-60]1[BA/B]

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

g-G.20040v10

L3 I

FWIMZSSYI0 O'FNASN | |

"AINO SHOLONANOD ¥3dd0D 3SN (€
KeEE]leEN]

NIHM A3ddINOI AHOLOVH LSISSY LHVLS (¢
1VLSOWHIHL HOOANI B ¥O0Td TWNINYIL

JOVLI0A MO LINN HOOANI OL (T

:S3LON

'NOILISOd 440, NI LYLSOWYIHL HLIM NMOHS STOYLNOD

HOLIMS 3dNSS3dd MO

(1IYNOILdO) HOSSIUAINOD MO AVTIZY LUVLS -----mr
(IYNOILdO) HOSSTUANOD HOH HOLIOVAYD LUVLS -

NV4 ® HOSS3HdINOD dOd HOLIOVdVYOI NNy -~

Sd1 SdH

31¥1d ONILYY 33
A1ddNS ¥IMOJ HOOALNO

ATINO dOL1OVINOD 310d
318N0A ALVYNII LY

-/

I
1=
L

1SISSV 14V1S -

XO8 NOILONNC IOVLTOA MOT ===+
QYO THIAO TYNYHILN] -=-rmmmmemem
HOLIMS 34NSS3dd HOIH -
¥YOSSIHdINOD -

)

MdIA

€ 310N
ANNO¥D INIWINOI

L

Sd1 - HdnA

YOLOW Nv4 ¥00dLNO
3INAOW ISNISIHOD
YOLOVLNQD --rrre-smres

3d0D ININOdWOD

- —— —— —/— — J9VII0A MO1
—— —— — e JOY]TOA HOIH
ONIFIM a13id

— v e— JOYLTOA HOIH TVNOILJO
- 3J9VII0A MO1
JAOVLIOA HOIH

ONIFIM AHOLOV4
3d0D ONIFIM

o~

Qe
Z3ION —
(@asn4)

dO1OVLINOD 310d
319dN0A ILYNIILTY

B S

dda

MdA

71g w— 4

s ]

Mdna

3400 Y0100
acn
% Jﬁ o— 18
TAION A

——

arn

X0g T041NOD

"HLV3A JO AYNCNI TYNOSYHId ‘FOVINVA ALYTdOdd ISNVI AVIN OS Od
OL 3dN71IVvd 'INIS3dd 39 AVIN S3OHNOS d3aMOd ITdILTNIA "LINN
SIHL ONITTVLSNI 0 ONIOIAYES 340439 43aIMOd 11V LOINNOISIA

wz_zm<>>4

idOVLITOA HOIH

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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ASZ140[18, 30, 36]1AG/AH

ASZ140241AH;[42,48,60]1AF/AG; ASZ140361B*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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ASZ140[18, 30, 36]1A[G/H]
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.

180



DSX180[36-60] 1A*

WIRING DIAGRAMS

90T0040¥T0

3umezssvio-oanasn | |

‘NOILISOd 440, NI LYISOWNY3HL HLIM NMOHS ST04d1NOD

'a3dINO3Y NIHM d3ddINOI
AHOLOVH 1SISSY LHVIS (¢

LVISONYIHL

-HOOANI® X007d TYNINYIL
JOVLTIOA MOT LINN HOOANI OL (T

‘S3LON

(TYNOILdO) HOSSIUdINOD HOH AVTIIY LYVLS
(IYNOILJO) HOSSIFHNOD HOH HOLIDVAVYD LHVLS --

Alddns
H3IMOd HOOANI

TA ﬂ 4 ZA
SdH Sd1
1os
2 oa
ZAC { [e)
SO uo, g 3 Th
TA
Wavo
[
T H[T
a|M| A
WO
—

31V7d ONILVY 33S
AlddNS 43MOd 400dLNO

AINO d4OLOVLINOD 310d
379N0A ILYNHILTVY

1SISSV LdVv1S

X048 NOILONNC JOVLIOA MO
HOLIMS 34NSS3dd MO
AVOTd3IAO0 TYNHILNI ---

HOLIMS 34NSS3dd HOIH
AION3T10S HOSS3ddNOD
HOSS3IddNOD -

HOLOW NVv4 4004d1NO
ITNACN Ld31V LHO4NOD
HYOLOVINOD -

3d0J ININOdNOD

— — — — —— — 3J9VII0A MO1
—— — — — = JOV1TOA HOIH
ONI™EIM 1314

— = = e— JOVLTOA HOIH TYNOILdO
JOVLIOA MO

JOVLTOA HOIH

ONIFIM AHOLOVH

3d0J ONIFIM

AdIYLS MOTTIA/NIFYO ----------TA/HO
AdI4LS ANId/MOT1IA -
MOTTIA -

ALIHM -

ATNO SHOLONANOD
d3dd0D 3sn
aNNoydo ._.Zm__\/_wa_DOm_

[

AdMA SdT Md/IA

SO

XNV

N o
Md/1g SdH da NIV
diNod

ad—

Mg — (] —

g

~— Tl waw

SR R, Hs[o]ua[m][o]ufed
=
D W? ay 7 4,m. .__>/

) va | na | au

@

dOL1OVINOD 370d
319N0d ILVNII LTV

e

(=]

B %

b

J

19 - z

LLING

.

=l

ING

a3y
31ddNd -
N33O

AILURE
/

Tl A

T

nd Ydng Nda AdA

T ALL POWER BEFPRE SERVI

L

NMOYd

3dIYLS MNId/3ANTg -

anig -

Movg --

3d02 40102
arnl
CA—— A
T
T 310N TA Nd
d——ad
arAai

X0d 1041NOD

UNIT. MULTIRLE POWER SOURICES MAY BE PRESENT.
DO SO MAY, CAUSE PROPERTY]DAMAGE, PERSONA[ I

HIGH VOLTAG
DISCONNE

&\ WARNING

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX11[090-120]*A*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX130[36-61][3, 4]A* / 3-Phase

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX130[36-61][3, 4]A* / 3-Phase

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX130[18-60]1A* /Single-Phase

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX130[18-60]1B* / GSX130[18 & 36]1C*

GSX130[18-36]1D* / GSX130361E* GSX130611A*

WIRING DIAGRAMS

Single-Phase
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX130181E* /Single-Phase

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX140[18-48]1*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX140601*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX140[18-60]1K*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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GSX160[18-48, 611]1F*

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.



SSZ160[60]1BA

8-2.T00407T0

aumezssvio-oanasn ) |

‘NOLLJO Q3 TTVLSNI
AHOLOVH 34V HOLIMS H31V3H

ISVOMNYED ® ¥ALYIH ISYIXNVAEO (9
"M ANNOXO TYNOLLIAQY IAVH

LON AV ¥3LV3H ISYOMNNVHO (G

ATNO HOLONANOD ¥3ddOD 3sN (7
"G3ANNOYS 38 1ON

TIVHS FOVLIOA MOT 40 3AIS NOWNOD IHL (€
[eEETlpeEN]

NIHM Q3ddINO3 AHOLOVH LSISSY LYVLS (€
“LVLSOWN3HL HOOANI ANV 00718

TYNINMEL IDVLTOA MO LINN HOOANI OL (T

‘S3ION

SNOILO3INNOD
JOVLI0A
Mo aEad

AlddNS Y3 MOd HOOANI ——— =4

?A ZA 90 pZM o

9310N 335

- —(ONNO=0 - e
HO

W, o Sy

31v1d ONILYY 33S
— A1ddNS ¥3MOd ¥00dLNO —

!

[l n_w

"NOILISOd 440, NI LVLSOWHIHL HLIM NMOHS STOYLNOD

Sd1
AdMA
SO
Ad/A

(IYNOILAO) HOSSTHINOD YOS AVTIY LYVLS -~ ¥S
(IYNOILdO) HOSSIHAINOD HOH HOLIOVAYD LYVLS -~ os
1SISSY LYVLS -~ VS TR |
1102 ANTVA ONISHIATY === oNd
NV4 8 4OSSTUNOD HOH YOLIOVdYD NNy === 400 N| ~
XO8 NOILONN £ IDVLIOA MO~ (
AY713Y 1S04430 IOVLION MOT - 3 ™ bidng |am|@|4
“““““““ 310N
HOLIMS 3dNSSTdd MO a
anNnodo g ad
QYOTIIAO TYNYILN] ==--rmmes INTNGINDT
AV13Y 1SO¥43a IOVLIOA HOIH -~ 4dAH
HOLIMS 34NSSTdd HOIH === SdH oukoz .
1VLSOWYIHL IOUVHOSIQ -~ 1a A 8
LVISOWYTHL 1SO¥43A - 14Q 210N 3 Bsdanbvied
TOHLINOD LSOHIQ === oa (@3sn 41) SIVNEELY
QION310S HOSSIUINOD === SO vs
YOSSIYNOD - dWoo - = - 1
AV13Y HOLOW ¥ISNIANOD -~ AN el }
YOLOW Nv- H0OQLNO --=--=== i) T e &1
HOLIMS ¥3LV3H ISYINNYYHO - SHO | \||\
S 4004
Y3LVIH ISYONNVHO HO o
AY13d HOLOVINOD HOSSTHANOD ===
YOLOVINQD === O
3000 ININOJWNOD 1
- - R N
- —_—— = 39VLI0A MO AN ) - T
= == e == JOVLIIOAHOIH 5 s
SNIEIM G131 a K-l - n ~ =
g
e o = m IOYLTOA HOIH TYNOILAO - .2 m
———————  39VLI0AMO1 -
FOVLION HOIH L »dna 1
SNIFIM AHOLOVA - |
3300 SNEM L h
os - -
J
3dIYLS MNId/MOTTIA -======-Nd/TA \_ ( 0
MOTI3A - — x&.;IJ
o
Q ILIHM - N
>
m o QY - QY r
(e}
o2 J1dund nd O Mg
zz JONVHO 18 i b
z2q NMOXE ﬁ ] 1
38 3dI¥LS YNId/ANTG - ddig £ ot o J A
bR OV 1g - Mg sz NN | 2| m m w
oF 3403 90100 a -
gm T k= ,
»a (D) z
ano| vem i\ |
— =+ 21 m m ?
M V
CA—A _ICL J
O—18 )
g
A—nd o n_m_| )
T31ON 33S I
q—0ay 7
14 HM J
o—0 -

acn

XO08 T04.LNOD

WIRING DIAGRAMS

"HLV3A JO AYNCNI TYNOSYHId ‘FOVINVA ALYTdOdd ISNVI AVIN OS Od
OL 3dN71IVvd 'INIS3dd 39 AVIN S3OHNOS d3aMOd ITdILTNIA "LINN wz_zm<>> 4

SIHL ONITTVLSNI 0 ONIOIAYES 340439 43aIMOd 11V LOINNOISIA
idOVLITOA HOIH

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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VSZ130421A*,VSZ130481AB,VSZ130601AB

VSZ130181AB,VSZ130241BB,VSZ130301AC,VSZ130361BB

WIRING DIAGRAMS
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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VSZ130181A[C/D/E/F], VSZ130241B[B/C/D], VSZ130301A[D/E/F/G]
VSZ130361B[B/C/D], VSZ130421A[C/D/E/FIG],VSZ130481A[C/D],

WIRING DIAGRAMS

VSZ130601AC
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Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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