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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.

&) 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.

To locate an authorized servicer, please consult your tele-
phone book or the dealer from whom you purchased this
product. For further assistance, please contact:

&\ WARNING

HIGH VOLTAGE

DISCONNECT ALL POWER BEFORE SERVICING OR INSTALLING

UNIT. MULTIPLE POWER SOURCES MAY BE PRESENT.

FAILURE TO DO SO MAY CAUSE PROPERTY DAMAGE, PERSONAL INJURY
OR DEATH.

&) WARNING

TO PREVENT THE RISK OF PROPERTY DAMAGE, PERSONAL INJURY, OR DEATH,
DO NOT STORE COMBUSTIBLE MATERIALS OR USE GASOLINE OR OTHER
FLAMMABLE LIQUIDS OR VAPORS IN THE VICINITY OF THIS APPLICANCE.

&) WARNING

INSTALLATION AND REPAIR OF THIS UNIT SHOULD BE PERFORMED ONLY BY
INDIVIDUALS MEETING THE REQUIREMENTS OF AN ENTRY LEVEL TECHNICIAN,
AT A MINIMUM, AS SPECIFIED BY THE AIR- CONDITIONING, HEATING, AND
REFRIGERATION INSTITUTE (AHRI). ATTEMPTING TO INSTALL OR REPAIR THIS
UNIT WITHOUT SUCH BACKGROUND MAY RESULT IN PRODUCT DAMAGE,
PERSONAL INJURY, OR DEATH.

CONSUMER INFORMATION LINE

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

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

Outside 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’"ﬂn‘ isaregistered trademark of Maytag Corporation or its related companies and is used under license. All rights reserved.



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 ARA
BEFORE BEGINNING WORK.

* LIQUID REFRIGERANT CAN BE VERY COLD. TO AVOID POSSIBLE FROSTBITE OR
BLINDNESS, AVOID CONTACT WITH REFRIGERANT AND WAR GLOVES AND
GOGGLES. IF LIQUID REFRIGERANT DOES CONTACT YOUR SKIN OR EYES, SEEK
MEDICAL HELP IMMEDIATELY.

* ALWAYS FOLLOW EPA REGULATIONS. NEVER BURN REFRIGERANT, AS
POISONQUS GAS WILL BE PRODUCED.

&\ WARNING

THE 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.

&\ WARNING

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.

A WARNING

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 refrigeration
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 compressorsisamethod
whereby electrical current is transmitted to the compressor
motor through terminal conductors which pass through the
compressor housing wall. These terminals are sealed in a
dielectric material which insulates them from the housing and
maintains the pressure tight integrity of the hermetic compres-
sor. The terminals and their dielectric embedment are strongly
constructed, but are vulnerable to careless compressor instal-
lation or maintenance procedures 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 andits dielectricembedment. This
loss may cause the terminals to be expelled, thereby venting the
vaporous and liquid contents of the compressor housing and
system.

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

If, however, the terminal protective coverisnot properly inplace,
a venting terminal may discharge a combination of
(a) hot lubricating oil and refrigerant

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

Under no circumstances is a hermetic compressor to be electri-
cally 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 1 AA

A- Amana® brand Major/Minor Revisions

N  Deluxe Split System 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

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

11 - 11 SEER
13 - 13 SEER
14 - 14 SEER
16 - 16 SEER 18= 1-1/2Tons 42 = 3-1/2Tons
24= 2Tons 48 = 4 Tons
30= 2-1/2 Tons 59= 5Tons
36= 3Tons 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

Major/Minor Revisions

V  Valueline

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

CAPF 1824 A 6 AA

C Indoor Coil Major/Minor Revisions
2=R-22

A Upflow/Downflow Coil 4 =R-410A

H Horizontal A-Coil 6 =R-410A or R-22

S Horizontal Slab Coil

T 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

1824=  1-1/2-2Tons
3030=  2-1/2Tons
3131= 2-1/2Tons
3636 = 3Tons
3642= 3-3-1/2Tons

Unpainted
Painted
Unpainted Case

Z U C

F  Flowrator 3743= 3-3-1/2Tons
Factory-Installed Non-Adjustable 4860=  4-5Tons
Expansion Valve 4961=  4-5Tons



PRODUCT IDENTIFICATION

MB - Modular Blower

MB R 8 00 A A 1

Speed
Variable Speed

: 800 CFM
12:
16:
20:

1200 CFM
1500 CFM
2000 CFM

1:208-230V/60Hz/1 Pt

A: First Series

A: No Circuit Breaker
Circuit Breaker

00 No Heat



PRODUCT IDENTIFICATION

AWU F 3642 1 6 AA

A Airhandler Major/Minor Revisions

C Ceiling Mount PSC Motor 4 =R-410a

D Downflow PSC Motor
E Multi Position
Variable Speed 1208/240V, 1 Phase, 60 Hz
R Multi Position PSC Motor
S Multi Position EEM Motor
T Coated Coils
W Wall Mount PSC/EEM Motor @ 13 SEER Dedicated Application
3636 =3Ton
Multi-Position & Downflow Application
1830 =1-1/2 - 3-1/2 Tons
U Unpainted 3137 =3 Tons
P Painted 3642 = 3 - 3-1/2Tons
N Uncased Multi-Position & Downflow Application @10 SEER
1729 =3 Ton
Ceing Mount & Wall Mount Applications
F  Flowrator (Nominal Cooling Capacity/Electric Heat kW)
T 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

ARUF 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.



PRODUCT IDENTIFICATION

10

11-
13-
14 -
16 -

GS X 11 090 1 AA

- Goodman brand
- Amana brand

Split System

Condenser R-410A
Heat Pump R-410A

11 SEER
13 SEER
14 SEER
16 SEER

g B~ W DN -

036 -
048 -
060 -
090 -
120 -

A R 090 AA

LIGHT COMMERCIAL

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

3 Tons

4 Tons

5 Tons
7-1/2 Tons
10 Tons

Single Piece Major/Minor Revisions
Air Handler

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

For use with GSX/GSZ11 Light Commercial models only.



PRODUCT IDENTIFICATION

LIGHT COMMERCIAL

GOODMAN® BRAND SPLIT X-R410A CONDENSERS 11 SEER

GSX11 LIGHT COMMERCIAL

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.

11



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 Introduces models containing crankcase heater, CCH switch and upgraded defrost
ASZ130[24-30]1AC control.
ASZ130[18, 36-60]1AC Relocation of low pressure switch from liquid line to suction line as a compressor
ASZ130[24-30]1AD safeguard to prevent low pressure from entering.
ASZ130[18, 36-60]1AD Initial release of models using single speed PSC motors; removal of low ambient
ASZ130[24-30]1AE temperature switch.
ASZ130241BA Release of 2 Ton models, conwerting from 3/8" to 5mm condenser coils
ASZ130181AF . .
Current reversing valve change from Dunan to new SanHua reversing valve

ASZ130[24-30]1AG g g g
AS7130481AF \(/:;:\r/;ent Ranco reversing valve 0151M00020 replaced by SanHua 0151R00070 reversing

12



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 covers.
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

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

ASZC160[42,48,60]1AF

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.

13



PRODUCT IDENTIFICATION

Split System Heat Pumps

ASZ160[36-60]AE

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

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

Initial release of Amana® Brand 16 SEER Heat Pump models

ASZ160[18-48]1LA Initial release of Amana® Brand 16 SEER Heat Pump models with 9.6+ HSPF
ASZ160601LA Initial release of Amana® Brand 5 Ton 16 SEER, 13 eer Heat Pump models.
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.

14




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) rewversing 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.

VS7130241CA Release of 2 Ton models with a compressor change from ZP21K5EPFV130 to
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 plece I?uver as?embly,'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

15



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

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

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

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

16




PRODUCT IDENTIFICATION

Split System Heat Pumps

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.

GSZ140301KC Miarating to alumi ¢
GS7140361KB igrating from copper to aluminum motors.
GSZ16
GOODMAN SPLIT Z-R410A HEAT PUMP 16 SEER
Model/Rev Description

GSZ160(18-48)1BA

Initial release of Goodman 16 SEER, 13 EER Heat Pumps with 9.0+ HSPF.

GSZ160601BA Initial release of Goodman 5 Ton 16 SEER, 13 EER 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.

17



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.
SSZ140**1AB Screw locations moved in the top panel, base pans, louvers, and control box covers.
SSZ140**1AC Broad Ocean Motors.
SSZ140181AC
SSZ140241AF Discharge line mufflers added.
SSZ140301AD
SSZ140361AF Added discharge line mufflers. Replaced TXV and compensator with flowrator and
SSZ7140[42-60]1AD accumulator.
SSZ140241AG Smaller B1227315 reversing valve.
SSZ7140[18, 30, 42-60]AE
SSZ140241AH Sanhua (RANCO) reversing valves.
SSZ140361AG
SSZ7140[18, 30, 42-60]AF . .
SS7140241A0 gg:]ci:jgjlctlon of heat pumps with accumulators, crankcase heaters, and upgraded defrost
SSZ140361AH '
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
SS7140361BB P '

SS7140140[18, 30]1AJ
SSZ140[19, 25]1AC
SS7140[31, 37]1AC
SSZ7140241AM
SS7140361BCC
SSZ7140381AB
SS7140140381AB
SS7140[42-60]AH

Revision made for design improvement.

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

SS57140[18-60]1AD .
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.
SSZ7140[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
SSZ7160[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

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_pleceulouver afsembly, 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.

GSX130241EA Copeland Scroll Compressor changed to Rechi Rotary Compressor.

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

GSX130361EB Changed 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.

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

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

condenser 5mm architecture with updated scroll compressors.

GSX140241KB

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

GSX140311AA

Introduction of 12.2 EER air conditioning units.

GSX140[30-36,42]1KB

Migrating from copper to aluminum motors.

GSX16
GOODMAN BRAND SPLIT X-R410A CONDENSERS 15 AND 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

Minor revision for GSX16s to include ball valves 0151R00045 and 0151R00046.

GSX160601GA

7mm coils.

GSX160(48/60/61)1FB

Ball valve change from 0151R00046 to 0151R00081

GSX160(18/24/30/36)1FC

Migrating from copper to aluminum motors.
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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.
SSXLA0%1AB REVISIoNs have SCrew locations moved n the top panel, base pans, Touvers, and control
box covers
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

Converts 1.5 - 3.5 ton condenser coil tubes from 3/8" tube diameter to 5mm tube
SSX140[30-36]1BA i ube d u

SSX140421CA diameter.
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.
SSX140[18-48]1BA . , . .
SSX14042-481CA 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
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PRODUCT IDENTIFICATION

Split System Condensers

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.

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

Conwersion of 2 & 3 ton models to SmartCoil® Coils.

DSX160241BC Introduces Ultratech® 2.0 compressor changes.
DSX18
DELUXE SPLIT X-R410A HEAT PUMP 18 SEER
Model/Rev Description
DSXC18**1AA Intial release of 2-stage condensing units with R-410A communicating models.
DSXC18036AB
DSXC18048AB Updated wiring diagram with notes for communicating condensing units.
DSXC18060AB
Replaced existing compressor ZPS20K4EPFV230 to ZPS20K5EPFV130 & existing
DSXC18036AC compressor ZPS30K4EPFV230 to ZPS30K5EPFV130 for communicating condensing

units.

DSXC180[48-60]AC

Intial release of Ultratech 2.0 to communicating condensing units
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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.
ASX130611AA Initial release of new models of Amana® Brand Deluxe 13 SEER AC R410A conditioners;
replaced ASX130601* models.
i ®
ASX130611AA Introduction of Amana® brand 13 SEER R-410A Condensers that supplement our current
5 ton models.
“g . . . ® . . . -
ASX130**1BA |I’?I'[Ia| release of models using SmartCoil® coils. Smaller units with new louvers. Piston
size changed; other components unchanged.
ASX130*1CB Relocation of low pressure swm_:h 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.

26



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.
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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.

ADPFE364216AB Replacement of the current spot vyelded blower housing with the same cinched or crimped
design used on the 80% furnace line.

ADPE4S6016AB 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 waw 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-POSITION 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.
ASPT(24/36)B14AD
ASPT30C14AC X13 Motor IP changed to IGBT (Broad Ocean).

ASPT(42-48)C14AB

ASPT(42-48)C14AA

Initial release of models with 2+2 coil slab assy. These models are required to meet
higher tonnage rating in Cabinet.

ASPT42D14AB ) . S
ASPTASD14AD Nidec Pre-programmed Motor. Nidec motor can be programmed by the supplier instead of
ASPT60D14AC programming at the furnace plant, thus eliminating any programming installing issues.
ASPT(25/29/37)B14AA . . . . - )
ASPT237/47/59;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.
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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 o . . : , . .
ASUFS9D14AA Initial release of mid-range efficiency air handler with X-13 motor & fixed orifice flowrator.
ASUFP49CLAAB 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
ASUF29B14AC
ASUF39C14AC Changed from X13 Motor IP to IGBT (Broad Ocean).
ASUF49C14AD
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
CAUF****gAA Initial release of CAUF Dayton Upflow/Downflow coils.
CAUF*****gBA 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.
CAUF1824(A/B/C)6RDB
CAUF3636(A/B)6RDB
CAUF3636(C/D)6RDB
CAUF3642(C/D)6RDB Manufacturing Location Change from Dayton to Houston. Designated by "R".
CAUF3743(C/D)6RDB
CAUF4860(C/D)6RDB
CAUF4961(C/D)6RDB
CAUF3137B6RAA Manufacturing Location Change from Dayton to Houston. Designated by "R".
CAUF36***CA Redesign from 2 row to 3 row for performance improvement .

CAPF
C-INDOOR COIL A-UPFLOW/DOWNFLOW PAINTED FLOWRATOR
Model/Rev Description
CAPF* g AA 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****6AA 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*****gBA .
4 row to 3 row; 3 row to 2 row) where applicable.
CHPF1824A6CB
CHPF2430B6CB
CHPF3636B6CB
CHPF3642C6CE Drain pan material changed
CHPF3642D6CB P ged.
CHPF3743C6BB
CHPF3743D6BB
CHPF4860D6DB
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PRODUCT IDENTIFICATION

Colils

CSCF

C-INDOOR COIL S-HORIZONTAL SLAB COIL UNPAINTED FLOWRATOR

Model/Rev

Description

CSCF*****6AA

Release 13 SEER CSCF slab horizontal coil.

CSCF*****6BA

Burr Oak Louvered Fin released in place of the Waw Fin. The rows change by one, (i.e.
4 row to 3 row; 3 row to 2 row) where applicable.

CSCF1824N6BB
CSCF3036N6BB
CSCF3642N6CB
CSCF4860N6CB

Drain pan material change.

CSCF3642N6CA
CSCF4860N6CA

Release 13 SEER CSCF slab horizontal coil. Louvered fin project.

CSCF1824N6DA
CSCF3036N6DA
CSCF3642N6DA
CSCF4860N6DA

flowrators to aluminum coils.

Release 13 SEER CSCF slab horizontal coil. Converting copper coils, maifolds, haripins,

CTPF

C-INDOOR COIL T-COATED PAINTED FLOWRATOR

Model/Rev

Description

CTPF**6AA

Initial release of coated coils.

CTPF1824*6AB
CTPF3030*6AB
CTPF3131*6AB
CTPF3636*6AC
CTPF3642*6AB
CTPF4860*6AB

Drain pan material change.

CTUF

C-INDOOR COIL T-COATED UNPAINTED FLOWRATOR

Model/Rev

Description

CTUF1824*6AA
CTUF3030*6AA
CTUF3131*6AA
CTUF3636*6AA
CTUF3642*6AA
CTUF4860*6AA

Initial release.

CTUF1824*6AB
CTUF3030*6AB
CTUF3131*6AB
CTUF3636*6AC
CTUF3642*6AB
CTUF4860*6AB

Initial release.
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ACCESSORIES

LIGHT COMMERCIAL

GSX11

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

Model Description GSZ110903 GSZ110904 GSZ111203 GSZ111204
FSKO1A* Freeze Protection Kit X X X
ASCO01 Anti Short Cycle Kit X X X
OT-EHR18-60 |Emergency Heat Relay Kit - --
LAKT-01 Low Ambient Kit 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 Theelectrical 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
P 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
FSKO1A2 Freeze Protection Kit X X X X X X X
LSK02A Liquid Line Solenoid Kit X X X X X X X
TX2N4A3 TXV Kit X X
TX3N43 TXV Kit X X
TX5N43 TXV Kit X X X
G/VSX13
Model Description G/VSX13|G/VSX13|G/IVSX13|GIVSX13|GIVSX13|GVSX13|G/NVSX13060*
P 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
TX3N42 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 brack-
Model Descriotion GSX13 | GSX13 | GSX13 [ GSX130 | GSX130 ets needed to anchor unit to pad
P 0363* 0483* 0484* [[60/61]3*([60/61]4* ) )
2 Installed on indoor coil.
1 -
ABK-20 Anchor Bracket Kit X X X X X > Fiet installed, norblee, expr
ASCO1 Anti-Short Cycle Kit X X X X X ;‘;’Q,X:;{‘“'pﬁﬁl;;’;’v?tﬁ_”;;i”p%gc”;ﬁ
FSK01A2 Freeze Protection Kit X X X X X of start st bomponents wh
- - - - - used in conjuntion with an indoor
LSK02A LIqUId Line Solenoid Kit X X X X X coil using a non-bleed thermal
expansion valve refrigerant.
TX3N4® TXV Kit X
4 For use on the GSX13 & VSX13
'I')(5N43 TXV Kit X X X X 23" chassis only. Contains 20
brackets; four brackets needed
CSB-15 Sound Blanket Kit X X X X to anchor unit to pad.
CSB-16 Sound Blanket Kit
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 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 coil
2Require for heat pump applications where ambient temperatures fall below 0°F with 50% or higher relative humidy.



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.

expansion valve refrigerant metering device.

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-bleed

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

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 access fitting

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 access fitting

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 &
EMERGENCY HEAT 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

FREEZE THERMOSTAT
KIT

Install Line
e Thermostat
X Here

B/Qc/( Y

T,
_ %% V\BlreNut"
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ACCESSORIES

COIL ACCESSORIES

COIL MODEL

TX2NAA
TXV KIT

TX3N4
TXVKIT

TX5N4
TXVKIT

FSKO1A FREEZE
PROTECTION KIT

CA*F18246*

X

CA*F30306*

X

CA*F31316*

CA*F36366*

CA*F36426*

CA*F37436*

CA*F48606*

CA*F49616*

CHPF18246*

CHPF24306*

CHPF36366*

CHPF36426*

CHPF37436*

CHPF48606*

CSCF1824N6*

CSCF3036N6*

CSCF3642N6*

CSCF4860N6*

HK* SERIES ELETRIC HEAT KITS -

ELECTRIC HEAT KIT APPLICATIONS - MBR, MBE

BLOWER

ELECTRIC HEAT KIT

NO HEAT

HKR-03*

HKRO5-(C)'

HKR-06*

HKR-08(C)*

HKR-10(C)*

HKA-15C*
HKA-20C*

"HKR3-15*

"HKR3-20A

MBROS0O0AA-1AA

MBR1200AA-1AA

X

MBR1600AA-1AA

MBR2000AA-1AA

X | X[ X| X

X | X[ X| X

X | X[ X| X

X | X
X | X| X

MBE1200AA-1AA

X | X| X[ X| X

MBE1600AA-1AA

MBE2000AA-1AA

MBE1200AA-1BA

MBE1600AA-1BA

MBE2000AA-1AA

X | X | X

X | X | X

X | x| X

X | X| X

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

X = Allowable combinations
- = Restricted combinations

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




ACCESSORIES

ELECTRIC HEAT KIT APPLICATIONS - 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.

ELECTRIC HEAT KIT APPLICATIONS - 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

ELECTRIC HEAT KIT APPLICATIONS - 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

ELECTRIC HEAT KIT APPLICATIONS - AEPF

AEPF183016 AEPF303616 AEPF313716 AEPF426016
HKR-05*, HKR-05C* X X
HRK-08*, HKR-08C X X X
HKR-10*, HKR-10C X X X X
HKA-15C* Xt Xt X
HKA-20C* X?

" 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
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ACCESSORIES

ELECTRIC HEAT KIT APPLICATIONS - 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

DRAIN PAN INSULATION KITS
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
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ACCESSORIES

ASPT**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
HKSX05XC* X X X X X X X
HKSX06XC* X X X X X X X X
HKSX08XC* X X X X X X X X
HKSX10XC* X X X X X X X X
HKSX15XF* X X X X X X
HKSX20XF* X X X X X X
HKSCO05XC* X X X X X X X X
HKSCO08XC* X X X X X X X X
HKSC10XC* X X X X X X X X
HKSC15XA* X X X X X X
HKSC15XB* X X X X X X
HKSC15XF* X X X X X X
HKSC19CA* X X X
HKSC19CB* X X X
HKSC20DA* X X
HKSC20DB* X X
HKSC20XF* X X X X X X
HKSC25DC* X X
* Revision level that may or may not be designated.
Refer to the minimum airflow requirements for each of the heat kits.
ASPT HEATER (kW)
3 5 6 8 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

Minimum CFM required for Heater Kits
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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 operation,
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 adirect
drive propeller fan. This condenser air is then discharged 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 for a normal installation is factory
installed in the condensing unit.

GSX, GSZ, ASX, ASZ, SSX, SSZ, DSX, DSZ, VSX, and VSZ 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 available in 3, 4, and 5 ton sizes and
use R-410A refrigerant. They are designed for 208/230 volt 3-
phase applications.

ASX,ASZ,DSXand DSZR-410A model units use the Copeland Scroll
"Ultratech" Series compressors which are specifically designed
for R-410A refrigerant. These units also have Copeland®
ComfortAlert diagnostics.

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 com-
pressors which are specifically designed for R-410A refrigerant.

There are a number of design characteristics which are different
from the traditional reciprocating and/or scroll compressors.

"Ultractech" Series scroll compressors will not have a discharge
thermostat. Some of the early model scroll compressors 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 a two-piece
blower and coil combination. MBR/MBE/MBVC blower sections
can be attached to cased evaporator coil. This two-piece arrange-
ment 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 cool-
ingcoilsofupto0.8inchesW.C. external static pressure. The MBE
models includes a feature that allows airflow to be changed by
+10% or -15%. The MBVC models allow airflow trimming of +/-
10%.

The MBR blower cabinet uses a PSC motor. It is 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 horizon-
tal 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 insulation having a vapor
barrier equivalent to ductwork insulation, providing local codes
permit.

The CAUF, CAPF and CAPT coils are designed for upflow and
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 compatible with heat pumps and
cooling applications.

This appliance can be installed in the vertical or left horizontal
positionwithout modification. The horizontal rightand downflow
positions require product modification. This product is designed
for zero inches (0 inches) clearance; however, adequate access
forservice or replacement must be considered without removing
permanent structure. This unit can be installed on a platform
whendeemed necessary.

In an attic installation 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 in an area visible to
the owner. This secondary drain pan is required in the event that
there is a leak or main drain blockage. Closed cell insulation
should be applied to the drain lines in unconditioned spaces
where sweating may occur.

NOTE: Single piece air handlers 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 an internal unloading mechanism that
opens a bypass port in the first compression pocket, effectively
reducing the displacement of the scroll. The opening and closing
of the bypass port is controlled 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% capac-
ity. 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

Ascrollis an involute spiral which, when matched with a mating
scroll form as shown, generates a series of crescent shaped gas
pocketsbetween 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.

60

As this motion occurs, the pockets between the two forms are
slowly pushed to the center of the two scrolls while simulta-
neously 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 a very 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 compressor
are:

e Compliant Scroll compressors are more tolerant of liquid
refrigerant.

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

« "Ultratech" Seriesscrollcompressorsuse "POE" or polyolester
oil which is NOT compatible with mineral oil based lubri-
cants like 3GS. "POE" oil must be used if additional oil is
required.

e Compliant scroll compressors perform "quiet" shutdowns
thatallowthe compressor to restartimmediately without the
need for atime delay. This compressor will restart even if the
system has not equalized.

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



PRODUCT DESIGN
CAPACITY CONTROL - LEGACY MODELS

Duringthe 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 dis-
placement of the compressor. See Figure A. Full capacity is
achieved by blocking these vents, increasing the displacement to
100%. Asolenoid 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
scrollisdone “onthe fly” without shutting off the motor between
steps. See Figure Bbelow. The unloaded mode defaultwas chosen
for two reasons:

Molded Plug w/
Rectifier

Line

Run Capacitor

Line

Internal Unloader
Coil

24 Vac

FIGUREB

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

2. It allows a simple two-stage thermostat to control capacity
through the second stage in both cooling and possibly heat-
ing 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
(dependent upon which module 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 atmospheric
pressure is -62.9°F.

Afewoftheimportant principles that make the refrigeration cycle
possible are: heat always flows from a warmer to a cooler body.
Under lower pressure, arefrigerant will absorb heatand vaporize
at a low temperature. The vapors may be drawn off and con-
densed at a higher pressure and temperature 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. Actual temperatures and pressures are to be
obtained from the "Expanded Performance Chart".

Liquid refrigerant at condensing pressure and temperatures,
(270 psigand 122°F), leaves the outdoor condensing coil through
thedrierandismeteredinto the indoor coil through the metering
device. Asthe cool, low pressure, saturated refrigerantenters the
tubes of the indoor coil, a portion of the liquid immediately
vaporizes. It continues to soak up heat and vaporizes as it
proceeds through the coil, cooling the indoor coil down to about
48°F.

Heat is 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. That is, it absorbs more heat than is necessary to
vaporize it. This is assurance that only dry gas will reach the
compressor. Liquid reaching the compressor can weaken or
break compressor valves.

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

In the condenser coil, the hot refrigerant gas, being warmer than
the outdoor air, first loses its superheat by heat transferred from
the gas through the tubes and fins of the coil. The refrigerant now
becomes saturated, partliquid, part vapor and then continues to
give up heat until it condenses to a liquid alone. Once the vapor
is fully 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 bypass
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 seat allowing liquid
to flow around the restrictor. A check valve is not required in this
circuit.

COOLING CYCLE

Forlegacy room thermostat: \When the room thermostat calls for
cool, the contacts of the room thermostat close making termi-
nals R to Y1 & G (if thermostat calls for low stage cool), or R to
Y1,Y2 &G (ifthermostat 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) and fan relay (RFC). If thermostat calls for high stage cool,
the microprocessor on the 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 com-
pressor and condenser fan motors in either low or high stage
depending on the thermostat’s demand. 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.

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

GSZ, ASZ, SSZ, DSZ, and VSZ models energize the reversing valve
thorough the "O" circuit in the room thermostat. Therefore, the
reversing valve remains energized as long 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 microprocessor on the UC board responds to such a condi-
tion 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 a feeder 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 respec-
tively. Accumulation of time for the timing period selected starts
whenthe sensor closes (approximately 31°F),and whenthe room
thermostatcalls 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 interrupts the unit’s defrost period. The new
upgraded defrost control has a 12 minute override interrupt.

HEATINGCYCLE

The reversing valve on the GSZ, SSZ, ASZ and DSZ models is
energized in the cooling cycle through the "O" terminal on the
roomthermostat.

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 must be takenwhenselectingaroomthermostat. Refertothe
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 R to 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 com-
pressor condenser fan motors. 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 to the
“on” position, then the indoor blower would run continuously
rather than cycling with the compressor.

When the thermostat is satisfied, appropriate commands are
senttothe UCcontrol. The compressor relay and outdoor fan
relay is de-energized. The compressor high stage solenoid
isde-energizedifitwas energized. The UC controlsends an
appropriate command to the indoor unit to de-energize the
indoor blower motor.
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COOLING CYCLE
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EXPANSION VALVE/CHECK VALVE ASSEMBLY IN
COOLING OPERATION

<3 =

EXPANSION VALVE/CHECK VALVE ASSEMBLY IN
HEATING 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 IN
COOLING 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 IN
HEATING OPERATION

B

=

LT

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

The AFE18 control is designed for use in heat pump applications
where 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
turnthe heat pump unit offwhenthe furnaceisturned on. Ananti-
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 compressor won’t be allowed to
restart until the 3 minute off delay has expired. Also included is
a5second de-bounce feature onthe “Y, E, W1 and O” thermostat
inputs. These thermostat inputs must be present for 5 seconds
before the AFE18 control will respond to it.

An optional 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” heatdemand. Onsome controls, if the outdoor thermo-

stat 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 receivesa “Y” and “O” input from
the indoor thermostat, it recognizes this as a cooling demand
in the cooling mode. If the outdoor thermostat is stuck in the
closed position switching the “Y” demand to the “W1” furnace
input during the cooling mode as described above, the AFE18
won’tallow 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.

w




TROUBLESHOOTING CHART

COOLING/HP ANALYSIS CHART
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Pow er Failure ] Test Voltage S-1
Blow n Fuse . o | o Inspect Fuse Size & Type S-1
Unbalanced Pow er, 3PH . o e Test Voltage S-1
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
Dirty Air Filter . L) [ ¢ |Inspect Filter-Clean or Replace
Dirty Indoor Coil . L) ) ¢ |Inspect Coil - Clean
Not enough air across Indoor Coil ° o e . ¢ |Check Blow er Speed, Duct Static Press, Filter S-200
Too much air across Indoor Coil o | @ Reduce Blow er Speed S-200
Overcharge of Refrigerant LK) ® | o ® | o |Recover Part of Charge S-113
Dirty Outdoor Coil LK) ] * e |Inspect Coil - Clean
Noncondensibles . ° * e |Recover Charge, Evacuate, Recharge S-114
Recirculation of Condensing Air o ° ® |Remove Obstruction to Air Flow
Infiltration of Outdoor Air ] LR Check Window s, Doors, Vent Fans, Etc.
Improperly Located Thermostat ] o Relocate Thermostat
Air Flow Unbalanced . ° Readjust Air Volume Dampers
System Undersized . ° Refigure Cooling Load
Broken Internal Parts ° | o Replace Compressor S-115
Broken Valves ° . o e Test Compressor Efficiency S-104
Inefficient Compressor ] . o | o Test Compressor Efficiency S-104
Wrong Type Expansion Valve e oo ] LK) ¢ |Replace Valve S-110
Expansion Device Restricted o oo . (K] ® |Remove Restriction or Replace Expansion Device S-110
Oversized Expansion Valve . ® |Replace Valve
Undersized Expansion Valve RERK) . ° Replace Valve
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.

k1

67



SERVICING

S-1 CHECKING VOLTAGE S-2  CHECKING WIRING

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

With power ON:

— 4\ WARNING

Line Voltage now present.

— 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

Check wiring visually for signs of overheating, damaged
insulation and loose connections.

2. Using a voltmeter, measure the voltage across terminals L1
and L2 of the contactor for the condensing unitor at the field 1.
connections for the air handler or heaters.

3. Noreading - indicates open wiring, open fuse(s) no poweror 2.
etc., fromunitto fused disconnect service. Repair as needed.

Use an ohmmeter to check continuity of any suspected open
wires.

4. With ample voltage at line voltage connectors, energize the 3.
unit.

Ifanywires must be replaced, replace with comparable gauge
and insulation thickness.

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

S-3  CHECKING THERMOSTAT AND WIRING

Thermostat Wiring: The maximum wire length for 18 AWG ther-
mostat wire is 100 feet.

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

S-3A THERMOSTAT WIRING

— 4\ WARNING

Line Voltage now present.

Tomeasure Locked Rotor Voltage attachavoltmetertotherun
"R"and common "C" terminals of the compressor, ortothe T,
and T, terminals of the contactor. Start the unitand allow the
compressor to run for several seconds, then shut down the i ) )
unit. Immediately attemptto restartthe unitwhilemeasuring Wit power ON, thermostat calling for cooling

the Locked Rotor Voltage. 1. Useavoltmetertocheckfor24voltsat thermostatwiresCand

6. Locked rotor voltage should read within the voltage tabula- Y in the condensing unit control panel.

tionasshown. Ifthe voltage falls below the minimumvoltage,
check the line wire size. Long runs of undersized wire can
cause low voltage. If wire size is adequate, notify the local
power company in regard to either low or high voltage.

. No voltage indicates trouble in the thermostat, wiring or

external transformer source.

. Check the continuity of the thermostat and wiring. Repair or

replace as necessary.

Indoor Blower Motor

Unit Supply Voltage _ .
Voltage [ Min. Max With power ON:
208/230] 197 253
260 | 414 | 506 — 4\ WARNING

Line Voltage now present.

1. Set fan selector switch at thermostat to "ON" position.

NOTE: When operating electric heaters on voltages other than 2. With voltmeter, check for 24 volts at wires C and G.

240 volts, refer to the System Operation section on electric
heaters to calculate temperature rise and air flow. Low voltage
may cause insufficient heating.

3. Novoltage indicates the troubleisin the thermostat or wiring.

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

Resistance Heaters

1. Setroom thermostat to a higher setting than room tempera-
ture so both stages call for heat.

2. With voltmeter, check for 24 volts at each heater relay.
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3. Novoltage indicates the troubleisin the thermostat or wiring.

4. Check the 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 conti-
nuity.

S-4  CHECKING TRANSFORMER AND CONTROL 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 sections
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 trans-
former.

With power ON:

— 4\ WARNING

Line Voltage now present.

S-7  CHECKING CONTACTOR AND/OR RELAYS

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

S-8 CHECKING CONTACTOR CONTACTS

— 4\ WARNING

Disconnect ALL power before servicing.

SINGLE PHASE:

2. Using a voltmeter, check voltage across secondary voltage
side of transformer (R to C).

3. No voltage indicates faulty transformer, bad wiring, or bad
splices.

4. Check transformer primary voltage at incoming line voltage
connections and/or splices.

5 If line voltage available at primary voltage side of trans-
former and wiring and splices good, transformer is inopera-
tive. Replace.

1. Disconnect the wire leads from the 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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N

VOLT/OHM

METER
2 KA

S ———————

-——- Ohmmeter for testing holding coil
—— Voltmeter for testing contacts

TESTING COMPRESSOR CONTACTOR
(Single Phase)
THREEPHASE
Using a voltmeter, test across terminals:

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

B. T1-T2,T1-T3,and T2-T3 - If voltage readings are not the
same as in "A", replace contactor.

el | (IO
/
VOLT/OHM | | =5

METER e
?\\ i\‘ ‘/:I,,/l

-—-—- Ohmmeter for testing holding c0|l
—— Voltmeter for testing contacts

TESTING COMPRESSOR CONTACTOR
(Three-Phase)

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.

70

1. Disconnect wire leads from terminals 2 and 4 of Fan Relay
Cooling and 2 and 4, 5 and 6 of Fan Relay Heating.

2. Usinganohmmeter, testbetween 2and 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 1

S~

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 - PSCFAN 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.

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

2. Connect a voltmeter 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.

— 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 approxi-
mately 115VAC indicates the relay is open. Replace the
controlif the relay checks open when it should be closed. See
notes and cautions below.
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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-10 MBR/AR*F ELECTRONIC BLOWER TIME DELAY
RELAY

The MBR/AR*F contains an Electronic Blower Time Delay Relay
board,B1370735. Thisboard provides on/offtime delays for the
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
energizes it’s onboard relay. The relay on the 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 on the EBTDR board. The other side of this
setof contactsis connected to the heat sequencer onthe heater
assembly that provides power to thefirst heater element. When
“W1” is energized, the sequencer will close it’s contacts within
10to 20secondstosupply power to the first heater elementand
to the blower motor through the normally closed contactsonthe
relay on the EBTDR. When the “W1” demand is removed, the
sequencer opens it contacts within 30 to 70 seconds and
removes power from the heater element and the blower motor.

The EBTDRalso containsaspeedup terminal to reduce the delays
during troubleshooting of the unit. When this terminal is
shorted to the common terminal, “C”, on the EBTDR board, the
delay ON time is reduced to 3 seconds and the delay OFF time
is reduced to 5 second.

Two additional terminals, M1 and M2, are on the EBTDR board.
These terminals are used to connect the unused leads from the
blower motor and have no affect on the board’s operation.

S-11 CHECKING LOSS OF CHARGE PROTECTOR
(HeatPump Models)

The loss of charge protectors senses the pressure in the liquid
line and will open its contacts on a drop in 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. It will automatically cut-in (close) at
approximately 50 PSIG.Test for continuity using a VOM and if
not as above, replace the control.

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.

v

The high pressure control capillary senses the pressure in the

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. Startthe systemand 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.
If it cuts-out at 610 PSIG + 10 PSIG, it is operating normally
(See causes for high head pressure in Service Problem Analy-
sis Guide). If it cuts out below this pressure range, replace
the control.

LIQUID LINE %
b ]

AUTOMATIC RESET

S-13 CHECKING LOW PRESSURE CONTROL

The low pressure control senses the pressure in the suction line
and will openits 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 approxi-
mately 21 PSIG for heat pumps and 55 PSIG for air conditioners.
It will automatically cut-in (close) at approximately 50 PSIG for
heat pumps and 95 PSIG for air conditioners.
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Test for continuity using a VOM and if not as 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 sen-
sors 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 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 Comfort Alert Module on
previous page.)

= Bold line shows field
installed wiring

cc p—1 -9
—— — Dashed line shows thermostat b—d
demand wiring in system without
HTCO, HPCO, CPCO, and ECB YanaaaW, —_——_—
ECB HTCO LPCO HPCO I
Comfort Alert Y g b |
Diagnostics Module Cd LOGIC
R c—I P |

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
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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.

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.

w

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

Once attached, CoreSense™ provides around-the-clock monitor-
ing 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 on
following pages.)
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DIAGNOSTICS TABLE: 2-WIRE COMFORT ALERT™ MODULE

Y1 is present, but the
compressor is not
running

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

. 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
e  TRIPANDALERTLEDS 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.

73




SERVICING

HPCO LPCO

N

ASC %ﬂ .
Toe

Defrost Board

Contactor Coil

:Z } PROT

Indoor | €*
Unit Yo oY
R' 'R

CoreSense Module

Schematic Abbreviation Descriptions

cC
ECB

Compressor Contactor
Electronic Control Board
(Defrost or Time Delay)

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

Wiring Schematic - 3-Wire CoreSense™ Alert Module

Reset

Switch One

Current
Sensor

Run/Alert
LED

Trip/Lock-Out
Red LED

Protection
Output

Data Port

DIAGNOSTICS - 2-WIRE MODULE

Applies to 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 exter-
nal sensors and works with any residential condensing unit that
has a Copeland Scroll™ compressor inside.
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Once attached, CoreSense™ provides around-the-clock monitor-
ing 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: 2-Wire Comfort Alert™ Module on
following pages.)

Contactor Coil

HPOD LACD
1 1
} H Lot | " 1
== mor
Indoar Cw —t
Uit Ve | -

ComneSense Module

Schematic Abbreviation Descriptions

cC
ECB

Compressor Contactor
Electronic Control Board
(Defrost or Time Delay)

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

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.

Copeland
Seroll
Compressor
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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 installaticn (size, location and contact)
« Check # TXVifieed onfice is stuck closed or defective
5. Liquid fine restriction (filter drier blocked # present in system)
6. 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 connectors
= 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

Trbieshooton ik

Yellow "ALERT
Flash Code 4

Locked Rotor

1. Run capacitor has failed

2 |Low fne woltage (contact utity f voitape at disconnect s low)
= Check wiring connections

2. Excessive liguid refmgerant im compressor

4. Compressor beanngs are seized
= Measure compressor oil level

Yellow "ALERT
Flash Code &

Compressor {Mhdem‘he Run)
np

Compressor (Pressure) Trp:
IndeJolT

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 "LOCKC Compressaor 5 « 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 cwercharged with refrigerant
= Check for non-condensable in system
3. Condenser coil poer air circulation (dirty, biocked, damaged)
Rad "LOCK™ 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 OFf short cycing events 3. If high pressure switch present go to Flash Code 2 information
1. Run capacitor has failed
fy i |
Red 1LOCK" chid Bl a 1%&1&?;9&%;:& woltape at disconnect is low)
Flash Code 4 locked out after 10 consecutive o :
4 Compressor beanngs are seized
« Measure compressor oil level
1. Evaporator blower is not running
= Check blower relay cod and contacts
= Check blower motor capacitor
+ Check blower motor for fadure or biockage
Compressor (Moderate Run) - Check evaporator blower wring and connectors
AT | Emmeowisd | oo e
YEMGE‘ con Ve ar « Check thermostat wiring for open crout

compressor {moderate run) trip
events

2 Faulty metering device

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

= Check if TXV/fixed onfice 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
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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 capaci-
tors primary function is to reduce the line current while greatly
improving the torque characteristics of a motor. This is accom-
plished by using the 90° phase relationship between the capaci-
tor current and 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 voltage, a hard start
kit can improve starting characteristics and reduce light dim-
ming 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 check valve closes off high side pressure to the
compressor after shut down 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-15ARESISTANCE 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.

3. Digital meter will show a reading momentarily (Figure 1).
Note the reading.
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Figure 1

4. Reading will immediately return to the OL = (Open Line)
(Figure 2). Every attempt of Step 2 will show the same result
aswas in step 4 and Step 5. This indicates that the capacitor
is good.

5. If there is no Change, then capacitor is dead and must be
replaced.

Check for Analog Meter

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

Figure 2

B. Shorted - indicator swingstozeroand stopsthere - 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 capacitor is good.
(Note that the reading may be less than the actual printed
value of the capacitor).

5. If you read a significantly lower capacitance or none at all,
then capacitor is dead and must be replaced.
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S-16ACHECKING FAN AND BLOWER MOTOR WINDINGS
(PSC MOTORS)

Theautoreset fanmotor overload is designed to protect the motor
against high temperature and high amperage conditions by
breaking the common circuit within the motor, similar to the
compressor internal overload. However, heat generated within
the motor is faster to dissipate than the compressor, 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 fromits respective connection points
and capacitor (if applicable).

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

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

If the windings do not test continuous or a reading is obtained
from lead to ground, replace the motor.

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

AnECMisanElectronically Commutated Motor which offers many
significant advantages over PSC motors. The ECM has near zero
rotor loss, synchronous machine operation, variable speed, low
noise, and programmable air flow. Because of the sophisticated
electronics within the ECM motor, some technicians are inti-
mated by the ECM motor; however, these fearsare unfounded. GE
offers two ECM motor testers, and with a VOM meter, one can
easily perform basic troubleshooting on ECM motors. An ECM
motor requires power (line voltage) and a signal (24 volts) to
operate. The ECM motor stator contains permanent magnet. Asa
result, the shaft feels "rough™ when turned by hand. This is a
characteristic of the motor, not an indication of defective bear-
ings.

— 4\ WARNING

Line Voltage now present.

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

2. Using avolt 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.

5. If line 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 thermostat to the "G"
terminal at the 16-pin connector.

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

9. Set the thermostat to "Fan-On". Using a voltmeter, check for
24 volts between pin # 15 (G) and common.

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

11. Set the thermostat to a call for heating. Using a voltmeter,
check for 24 volts at pin #2 and/or #11.

for 1220VAC 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
problem is in the control or interface board, but not the motor.
If you register 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.

w

1. Disconnect the 5-pinand the 16-pin connectorsfromthe ECM
power head.

2. Remove the 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. Usinganohmmeter, check the motorwindings for continuity
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-16DECM CFM ADJUSTMENTS MBE / AEPF

MBE MOTOR

Thissection referencesthe operation characteristics of the MBE/
AEPF models motor only. The ECM control board is factory set
withthedipswitch#4inthe “ON” positionandall other dipswitches
are factory set in the “OFF” position. When MBE/AEPF are used
with 2-stage cooling units, dipswitch #4 should be in the "OFF"
position.
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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 ElectricECM™ motor. This
motor provides many features not available on the traditional
PSC motor. These features include:

e Improved Efficiency

e Constant CFM

e  Soft Start and Stop

e Improved Humidity Control

MOTOR SPEED ADJUSTMENT

EachECM™ blower motor has been preprogrammed for operation
at 4 distinct airflow levels when operating in Cooling/Heat Pump
mode or Electric Heat mode. These 4 distinct levels may also be
adjusted slightly lower or higher if desired. The adjustment
between levels and the trim adjustments are made by changing
the dipswitch(s) either to an "OFF" or "ON" position.
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DIPSWITCH FUNCTIONS

The MBE/ AEPFair 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 Functions

Dipswitch Function

Number
L Electric Heat
2
3 N/A
4 Indoor Thermostat
5 Cooling & Heat
6 Pump CFM
; CFM Trim Adjust

Table 1
CFM DELIVERY

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

Electric Heat Operation

Model Switch 1 Switch 2 CFM
OFF OFF 1,200
ON OFF 1,000
MBE1200 OFF ON 800
ON ON 600
OFF OFF 1,600
ON OFF 1,400
MBE1600 OFF ON 1,200
ON ON 1,000
OFF OFF 2,000
ON OFF 1,800
MBE2000 OFF ON 1,600
ON ON 1,200
Table 2

Cooling/Heat Pump Operation

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

THERMOSTAT “FAN ONLY” MODE
During Fan Only Operations, the CFM outputis 30% of the cooling
setting.

81



SERVICING

39Vd LX3IN NO d3NNILNOJ 14VHI

's)nsaJ pajoadxaun aonpoid Aew pue sanueliem 1onpoid |[e SPIoA s|npow [0au09/1010w Buoim ayy Buisn 210N 1uenodw|

2 aJe siojow paads ajgeleA NDT 8yl ‘Aujeuonouny

Juaiayip Aj@189|dwod aney Aew sajnpow Juaiayip ‘axife 3oo0| Aayr ybnoyl uaa3 ‘sspow Bunesado oioads Joy pawwelboid A101oe) are A8y} 92UIS S|NPOW 10JOW/|0JJU0D JUBWSIL|dal 1991100 BY) 8Sh 1SNW NOA 910N

“aLIaR) ‘1NN HHIMAl Lt syral Bnid nie yann -
‘(Auoeded 1uarel udnw 001) MOILIE MOI JOL XI3UN -
“J010W Japun ,dooj dup,, yum sassaurey abuelly -

‘LoNINLND nafretinianiin 101 ¥0alN -
¢/.0abbnid ureip aresuapuod si -

*(121noeynuew Juswdinba Aq papuswiwodal se 10) ,,UMop,, PaIUaLIo 3Je S10193UU0) -

229D 3IN1SION«

-aredals 0} Joid 440 48 mod uiny -

‘Buimas paads 18 mojq 1994109 0} Isnlpy -
*SUOIID1IISI 19NP 19311093980 -
19)1} 89e|dalyoayD -
¢.buryind, aoanpal
J8)1} Jo |jaued Buinowas saoq -

‘Bumas paads 18 mo|q 1931109U] -
10 m1onp uinal 1o Addns 1081400U] -
“(s)Jayly Auip 1o 10914000 -

“(peads) W40 ybiy
e ..wt:a.. 10 ,S1UNnH,, -

“aredal o} Jolid 440 49 mod uiny -

«99YD 9IN1SION wlojlad -
‘Jejsowlay] - s|ojuod Emuw\Aw N0-%29yD -
‘S10108UU0d ssauley
Jolow Ui suid payeasun ‘iojow
1’ (DY MAD)
suonoauuod abeyon mojxaayd -
'.bes, 10 uoneleA 10} abeyoA aul ¥29yD -

"3|npow [0J3U0J/J0}0W Ul Juasald aIn}SIoON -
‘Bumas 10 uondauuo9 relsowlayy Jadoldwy -
‘leuiwiay Mg,
Wwolj puewiwod W40 onelsq -
'S10}99UU0d
ssauJey Bu m ur suid pareasun -
*10JOW 0} B A OEZ Ul UOHBLRA -

‘Areoneusss
sunJing
‘sliels J010) -
RUENTITENTT]
umop pue dn salen -

*19 MO|] O }jO

‘}yeys uo peoj ou paisal Buiaq

Ul M 91e|19S0 3y M U mop
0] lojow 10} [ewlou sy - 7 dn saje|oso
10101 -
'3Je9 Y}l M |0JJU0D/I0I0W JIUO0III9|D S|pUBH -
*Aluo siolow ND3I
*1ojow Buiuado *3|npow [0juod/iolow pegq -
08Y0 Juswade|dal |01U0D/I0I0W WI0}Idd - "11B1S 1,uU0 M Ing
alojaq Ja mod Bunosuuoasip ‘1Jeys Jojow uo 1ybn Jou |93y M 18 Molg -
‘1Jeys uo ybn sl |99y m Ja Mojq aIns ayen - ; $320J 1010 -
1a)je salnuiw G Nepn UNOW 1010W BS00] 10} %9BU - junow J0Jow 9S00 -
-aredau 0} Jo1id 440 49 mod uiny - ¥ 1104319343
- | "ainpow j0nu09 10 J0oj0W Ul JUSSAId BINISION - 1elS
‘9 - Y usa miaq Jadwnl Arejodwal e yn m1sa] - *3|Npow |0U09/1010W peq -
'31e0 )l M [0J1U0D/I010W JIU0J1I3|3 J|pueH - o-d 194 ’ 1 e U masaL INPoUI jouco/ 1010w peg 1,Uo M I0JON -

-1ojow Buiuado
910j9q 18 mod Bunodsauuoasip
Jalje salnuiw G yepn

“aredal o} Jolid 440 4@ mod uiny -

‘ssauley Jojow uo

$10198UU09 Ul suid payeasun 10} %29y) -
Jolow e (O Y ‘M A ‘9)

SU0I}93UU09 abe) oA MO| %23YD -

"1ojow 1e (D 01 Y JBA #2) abeyoa mo| 3oayd -

‘J0j0W Je 18 mod dB A OEZ 493D -

'S10}29UU0D SSauley

Bui m ul suid payeasun -

‘Pall MSIW SaIl M JBA 12 -

*1ayealq IN24ID 10 3sny umolg -
‘uado yon ms Joop

10 }JO Y2} MS 128UUO0ISIP [ENUBN -

‘JuswiaAOW ON -

S9]J0N pue suoline)d

uol1dyY B9AIl108110D

sasne)d a|qissod

‘Buntels uay m
Anubys
$300. J0J0N -

‘J0l0W paads a|gelien
10} dn-1Je1s [ewou st siyj -

(s)uondiiosaq ineq wold wAs

SI010|\ Jamo|g J01e|naliD Iy paads ajqellep NDJ Nojag-jebay/3o 1ol Ley)d Bunooysajgnoll




SERVICING

's)nsal pajoadxaun adnpoid Aew pue sanuelsem 1onpold [le SpIoA aINpow |0Auod/i0low Buoim aul Buisn 810N 1wenodw
0 aJe slojow paads a|qelteA NDTF ayl Anpeuonouny

JuaIapip Aj@19|dwod aney Aew sajnpouw Jualayip ‘@ife %00] Aayl ybnoyr uan3 ‘sapow Bunelado di10ads Joy pawwelboid Alojoe} are Ayl 82uUIS S|NPOW J0J0W/|03U0D Juswade|dal 1984109 3y} 9SN ISNW NOA 910N
AR ‘NN 1HIMal i syral fnid nie yaiN - ‘LHoninNtlnd nafie 1antin 101 ¥natN -

‘(Auoeded 1uarel udonw 001) MOILITR MOI JOL Xo3UN - /pabbnid ureln sresuspuod s -

"J010W Japun ,dooj dup,, ynm sassauley abuelly - ‘(1a1noeynuew juswdinba Ag papuawiwodal se 10) ,,UMop,, PaluaLIo aJe S10}0auuo) -

S98UD INISION

'9Jed YU m
|041U03/J0}0W D1UO0JID|D JpUeH - ‘Juasaid s
*10jow Buluado : :
1 | +99YD ainision - SINPOLU [ONUOD/I0I0U T BAMSION - alnisiow pue palindoo alnsIon
alojaq Ja mod Bunosuuoasip wJiojiad pue lojow aoeday - sey uonounjew JO 90UBPINT -
J91je SanuIW G Nep 10 3ainjrey 1010 -

“lredal 01 Jonud 440 49 mod uiny -

‘Bumaes paads Js mojq 1981409 011snlpy -

*SUOI101ISaI 19NP 1991109980 -

“lredal 01 Jo1id 440 49 mod uiny - “19))1} aoe|daipoayD -
¢.buiyind, aoanpal

1914 Jo |aued Buirowal saoq -

‘Bumas paads 1a mojg 198.1100U] -

10 M1onp uinial Jo Alddns 10a1100U] - ‘(paads) N4D ybiy
*(s)Jayy Auip 10 10911000 - 1e ,synd, 1o ,SIunH, -
‘paads Ja mojq ybiy Bunesaso oners ybiH -

*UOIBWIOJBP 10NP/IBUIGED 10} 423YD - ‘sjaued 10
‘sjaued 1o s)auIqed ‘s1onp ‘S)auIge ‘Y10 MIONP Ul SYed| Al - ‘asiou
“lredal 01 Jo1id 440 49 mod uiny - ul sweas niyl Buipsiy m Jre 10) 329yD - ‘paads ‘JauIged 10 13 Mojq ASION - aAISS89XT -
019 ‘sjaued 19 mojq yBiy Bunealo onels ybiy -
‘Buisnoy 1 Mmojq 9S00| 10} 423YD - '019 ‘sjaued ‘Buisnoy Ja mojq 9S007 -

‘Bumas paads 1a mojg 198.1100U] -
*(s)Jayy Auip 10 109811000 -

10 m1onp uinmal Jo Addns 1081100 -
‘paads Ja mojq ybiy Bunesaso oners ybiH -

‘Bumaes paads Js mojq 1981409 011snlpy -
“aredas 01 Jo1ud 440 48 mod uiny - *SUO0I10143S8J 19NP 1994109 23YD -
“19))1} aoe|daipoayD -

‘aslou Iy -

*Kejal arels pijos 1o "M 10 ‘A ‘D ol
“lredal 01 Jo1id 440 49 mod uiny - 1J0 INYS L,UO M 12 MO|g -
181S,) Payd) MS J®lI] 10} X28YD - S]0JU0d WoJj abexes| jualing -
'9Jed YU m
]041U0J/J0}OW D1UO0JID|D JpUeH - *Aluo siojow
‘1010w Buluado D3 Y99y9 Juswade|dal |013U0D/10]0W W0 - ‘apow Aejap ul ued -
. . ‘W40 uby ye shers -
alojaq Ja mod Bunosuuoasip 919|dwod Jojow e payoauuod jou/buissiw o, - ‘Areonetsa
191 SaInuIW G Nepn awn Aejap jun ye m - ;apow Aejap uj uey s - sunJing
‘Jredal o} Joud 440 1@ mod uing - ‘s1le1s I010N -
'9Jed YU m *Aluo siojow NDF N93y9d
]043U02/J0}0W D1UO0JID|D JpUeH - Juawaoe|dal [01)U0D/I0}0W WI04Idd -
] . ‘apow Aejap ul ueH - ‘N4D 1eay 1o
Jo10W Buluado 219|/dwod Aejap nun ye m
*10j0W Je pPaldsuuod Jou/Buissiw N, - 009 10} ||eD WalsAs
alojaq 18 mod Bunosauuoasip - apow Aejap ui1ou Si uey AJUd A - 5500! 16 DO MSILL SO M OB ondss MOI 18 SAB
J91je SanuIW G Nep 'SUO0I103UUO0D pue Sall M 10 palims) : Ave dsep W40 1y 1S
“lredal 01 Jo1id 440 49 mod uiny - (yersowlayl) abeyon moj3o9yd -

S3]0N pue suonne)d uol19Y 8AI11098110D sasne)d 9|qIssod (s)uondiiosaqg i ne4 wold wAs

SI010\ Jamo|g Jo1e|nalid liy paads ajgeliep WO Hojag-lebay/39 Joj ey Bunnooysajgnolil

'39Vd SNOINFHd WO¥H AINNILNOJ LYVHI

83



SERVICING

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 brushless I i
DC (single phase AC input) motor with ball bearing construction. Hi g h Vo Itag e I
1. Using a voltmeter, check for 230 volts to the motor connec- Connections
tionsLand N. If 230 voltsis present, proceed tostep 2. 1f 230 ========< 1 3/16"

voltsisnot present, check the line voltage circuitto the motor.

2. Usingavoltmeter, check for 24 volts from terminal C to either
terminal 1,2, 3,4, or 5, depending on which tap is being used,
atthemotor. Ifvoltage present, proceed tostep 3. Ifnovoltage,
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-16G EEM BLOWER REPLACEMENT

For AWUF19-25, AWUF31-32, and AWUF37 Air Handlers.
1. Disconnect power at main electrical panel.
2. Remove front access panel.

3. Remove the two screws on each side holding the lower control
box and move out of the way to give access to the blower
assembly

Remove lower control Box

e .
Y g0
R |

.‘-:-.-" BT -
[ ‘.‘;: \#ff"l e =

emove screws on both
sides of control box

7. Remove the three 3/8" screws holding the blower in place.

Remove Screws and drop blower
Assembly and allow to rest on coil

5. Loosen or remove set screw on blower wheel hub and ensure
the wheel slides freely on the shaft of the motor.

26/06/2013

8. Lower blower onto coil.
9. Slide blower assembly all the way to the left side of cabinet.
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Slide blower to the left

= zssos/2013

10. Remove the bolts holding the motor bracket to the blowerand
slide out of blower shell.

Remove screws holding
Motor bracket.

20620

11. Replace the motor and reinstall blower and control box.
12. Reconnect power and test operation.

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 for the
blower motor in cooling and heat pump heating demands when
“G” is energized.

During a cooling or heat pump heating demand, 24Vac is sup-
plied to terminal “G” of the EBTDR to turn on the blower motor.
The EBTDR initiates a 7 second delay on and then energizes it’s
onboardrelay. Therelay onthe EBTDR board closesit’snormally
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.

86

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 on the EBTDR board. The other side of this
set of contacts is connected to the heat sequencer on the heater
assembly that provides power to the first heater element. When
“W1” is energized, the sequencer will close it’s contacts within
10to 20 seconds to supply power to the first heater elementand
to the blower motor through the normally closed contacts onthe
relay on the EBTDR. When the “W1” demand is removed, the
sequencer opens it contacts within 30 to 70 seconds and re-
moves power from the heater element and the blower motor.

The EBTDRalso containsaspeedup terminal toreduce the delays
during troubleshooting of the unit. When this terminal is
shorted to the common terminal, “C”, on the EBTDR board, the
delay ON time is reduced to 3 seconds and the delay OFF time is
reduced to 5 second.

Two additional terminals, M1 and M2, are on the EBTDR board.
These terminals are used to connect the unused leads from the
blower motor and have no affect on the board’s operation.

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.

If the compressor terminal PROTECTIVE COVER and gasket (if
required) are not properly in place and secured, there isaremote
possibility if a terminal vents, that the vaporous and liquid
discharge can be ignited, spouting flames several feet, causing
potentially severe or fatal injury to anyone in its path.

This discharge can be ignited external to the compressor if the
terminal cover is not properly in place and if the discharge
impinges on a sufficient heat source.

Ignition of the discharge can also occur at the venting terminal
or inside the compressor, if there 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 pres-
ence of contaminant air, and cannot occur externally from the
venting terminal without the presence of an external ignition
source.

Therefore, proper evacuation of a hermetic system is essential
at the time of manufacture and during servicing.
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To reduce the possibility of external ignition, all open flame,
electrical power, and other heat sources should be extinguished
or turned off prior to servicing a system.

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

The line break internal overload senses both motor amperage
andwinding temperature. High motor temperature oramperage
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, circuit breaker, 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.

v

1. Remove the leads from the compressor terminals.

— 4\ WARNING

Hermetic compressor electrical terminal venting can
be dangerous. When insulating material which
supports ahermetic 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. Usinganochmmeter, 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

TESTING COMPRESSORWINDINGS

If either winding does not test continuous, replace the compres-
sor.

NOTE: If an open compressor is indicated, allow ample time for
the internal overload to reset before 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, it is acceptable to
replace the fuse orreset the circuit breaker ONETIME ONLY tosee
if it was just a nuisance opening. If it opens again, DO NOT
continue to reset.

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 onyour ohmmeter check
the resistance between each of the three leads separately to
ground (such as an unpainted tube on the compressor).

3.Ifaground is indicated, then carefully remove the compres-
sor terminal protective cover and inspect for loose leads or
insulation breaks in the lead wires.

4. If no visual problems indicated, carefully remove the leads
at the compressor terminals.

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

6. Ifgroundisindicated, 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.
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N 9
OHMMETER
Qo |

S

— 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-17CUNLOADER 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.

UNLOADER SOLENOID
(Molded Plug)

Unloader Test Procedure

If it is suspected that the unloader is not working, 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 com-
pressor amperage should go up or down at least 25 percent.

2. 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.

3. Ifclickscan’tbe 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.
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4. Next check the molded plug.

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

B.  Resistance check: Measure the resistance from the
end of one molded plug lead to either ofthe two female
connectors in the plug. One of the connectors 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
theohmmeterleadsand repeat. The female connector
that read infinity previously should now read close to
zero ohms.

C.  Replace plug if either of these test methods doesn’t
show the desired results.

S-17DOPERATION TEST

If the voltage, capacitor, overload and motor winding test fail to
show the cause for failure:

— 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 unit wiring from disconnect switch and wire a test
cord to the disconnect switch.

NOTE: The wire size of the test cord 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 disconnected at
the nearestpointto the compressorand connectthe common,
start and 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 If the compressor starts and continues to run, the cause for
failure is somewhere else in the system.

B. If the compressor fails to start - replace.
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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 opera-
tion) for 1 or 2 seconds at shutdown. Thisis normaland 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 result in 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 com-
pressors should be checked for correct phase rotation.

S-18 TESTING CRANKCASE HEATER (OPTIONAL 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 or accumula-
tion of refrigerant in the compressor crankcase during the off
cycles and prevents liquid slugging or oil pumping on start up.

Acrankcase heaterwillnot prevent compressordamage duetoa
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 coefficient crankcase 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 in the suction line
temperature through the reversing valve can also be measured.
Check operation of the valve by starting the systemand 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 systemis onthe COOLING cycle.

If no voltage is registered at the coil terminals, check the opera-
tion of the thermostat and the continuity of the connectingwiring
from the "O" terminal of the thermostat to the unit.

S-24 TESTING DEFROST CONTROL

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

1. Jumper defrost thermostat by placing a jumper wire across
theterminals"DFT"and"R"/"R-DFT" atdefrost control board.

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

3. Set thermostat to 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 ontheboard. You should read line voltage (208-230 VAC)
indicating the relay is open in the defrost mode.

7. Using VOM check for voltage across "W"/"W2" & "C" termi-
nals 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 defrost thermostat before
returning system to service.

S-25 TESTING DEFROST THERMOSTAT

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

2. Check the temperature at which the control closes its con-
tacts by lowering the temperature of the control. Part #
0130M00009P which is used on 2 and 2.5 ton units should
close at 34°F £ 5°F. Part # 0130M00001P or B1370803 which
is used on 3 thru 5 ton units should close at 31°F + 3°F.
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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 con-
tacts by raising the temperature of the control. Part
#0130MO0009P which is used on 2 and 2.5 ton units should
openat60°F+5°F. Part#0130M00001P orB1370803 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 con-
tacts by raising the temperature of the control. Part #
0130M00085, which is used on units with 5 mm caoils,
should open at 60°F + 5°F.

6. If not as above, replace control.

SEQUENCE OF OPERATION

Referto theinstallation instructions and wiring diagrams pro-
vided with the MBR/AR*F for specific wiring connections and
system configuration.

MBR/AR*FWITH SINGLE STAGE CONDENSERS

1.0 Cooling Operation

1.10nademand forcooling, the roomthermostatenergizes“G”
and “Y” and 24Vac is supplied to “Y” at the condensing unit
and the “G” terminal on the EBTDR board.

1.2 The compressor and condenser fan are turned on and after
a 7 second on delay, the relay on the EBTDR board is
energized and the blower motor starts.

1.3Whenthe coolingdemand “Y” issatisfied, the room thermo-
stat 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 on the EBTDR board is de-
energized and the blower is turned off.

2.0 Heating Operation

2.10nademand for heat, the room thermostat energizes “W1”
and24Vacissupplied to heatsequencer,HR1, onthe 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.
WhenM1and 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, it will contain a second heat sequencer, HR2,which
will control the 3 and 4t heater elements if available. If the
first stage heat demand, “W1” cannot be satisfied by the heat
pump, the temperature indoorswill continue to drop. Theroom
thermostat will then energize “W2” and 24Vac will be supplied
to HR2 on the heater assembly. When the “W2” demand is
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satisfied, the room thermostat will remove the 24Vac from HR2.
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
firststagedemand “W1” issatisfied and thenthe “W1” and “W2”
demands will be removed.

2.3 When the “W1” heat demand is satisfied, the room thermo-
stat will remove 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.

MBR/AR*FWITHSINGLE STAGEHEATPUMPS

3.0Cooling Operation

Onheat pump units, whenthe roomthermostatsetto the cooling
mode, 24Vac is supplied to “O” which energizes the reversing
valve. Aslong as the thermostat is set for cooling, the reversing
valve will be in the energized position for cooling.

3.10nademandforcooling, the room thermostat energizes “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 pump turned on in the cooling mode and aftera 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 heat pump is turned off and after a 65 second delay off,
therelay onthe EBTDR board is de-energized and the blower
motor is turned off.

4.0 Heating Operation

Onheat pump units, when the roomthermostatsetto the heating
mode, the reversing valve is not energized. As long as the
thermostat is 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 that is available above a
preset ambient temperature. Use of optional controls such as
these canchange the operation of the electric heaters during the
heating mode. This sequenceof operation does not cover those
applications.

4.1 On a demand for first stage heat with heat pump units, the
room thermostat energizes “G” and “Y” and 24Vac is sup-
pliedto*“Y” atthe heat pump unitandthe “G” terminal onthe
EBTDRboard. The heatpumpisturnedoninthe heatingmode
and the blower motor starts after a 7 second on delay.

4.2 If the first 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 sec-
ond stage heatand 24Vac will be supplied to heat sequencer
HR1 on the heater assembly.
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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, which
will control the 3 and 4™ heater elements if 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. When the “W3” demand is
satisfied, the room thermostat will remove the 24Vac from HR2.
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, “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 As the temperature indoors increase, it will reach a point
where the second stage heat demand, “W2”, is satisfied.
When this happens, the room thermostat will remove the
24Vac from the coil of HR1. The contacts on HR1 will open
between 30to 70secondsand 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
thermostat willremove 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

Onheat pump units, when the room thermostatis set to the heating
mode, thereversingvalveisnotenergized. Aslongasthe thermostat
is set for 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 seeif 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 defrost thermostatattached to the outdoor coil.

5.3Ifthe temperature of the outdoor coilislowenough to cause the
defrost thermostat to be closed when the defrostboard checks
it, the board will initiate a defrost cycle.

5.4When adefrost cycleisinitiated, 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”. 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/termina-
tion 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 position. To bypass the delay, which typically
reduces sound levels during defrost mode, change the pin
settingsfrom“DLY”to “NORM”.

5.5When the temperature of the outdoor coil rises high enough to
causes the defrost thermostat to open, the defrost cycle will be
terminated. Ifatthe end of the programmed 10 minute override
timethe defrostthermostatisstill closed, the defrostboard 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 backinanormal heating
mode with aheat pump demand for heatingas described inthe
Heating Operation in section 4. See section 5.4a.

MBE/AEPFWITH 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 thermostat is used, the on/off staging of the
auxiliary heatwill vary. Refer to the installation instructionsand
wiring diagrams provided with the MBE/AEPF for specific wiring
connections, dip switch settings and system configuration.

MBE/AEPFWITH SINGLE STAGE GSX, ASX, SSX, and VSX CONDENS-
ERS

When used with a single stage GSX, SSX, ASX, and VSX condens-
ers, dip switch#4 must be setto the on positiononthe VSTBinside
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 yellowwire labeled “Y/Y2”
inside the wire bundle marked “Outdoor Unit” must be connected
to “Y” atthe 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

1.10nademand for cooling, the room thermostat energizes “G”
and“Y”and 24Vacissuppliedto“G”and “Y/Y2” of the MBE/AEPF
unit. The VSTBinside the MBE/AEPF will turnon the blower motor
and the motorwillramp up to the speed programmed in the motor
based on the settings for dip switch 5and 6. The VSTB will supply
24Vacto“Y” atthe condenser and the compressor and condenser
are turned on.

1.2 When the cooling demand is satisfied, the room thermostat
removesthe 24Vacfrom“G”and“Y”. The MBE/AEPF removes
the 24Vac from “Y’ at the condenser and the compressor and
condenser fan are turned off. The blower motor will ramp
down to a complete stop based on the time and rate pro-
grammed in the motor.
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2.0 Heating Operation

2.1 0n ademand 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 will turn on the blower motor
and the motor will ramp up to the speed programmed in the
motor based on the settings for dip switch1and 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
andturnonheaterelement#1. Atthe sametime, ifthe heater
assembly contains a second heater element, HR1 will con-
tain 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
39 and 4" heater elements to operate on a second stage heat
demand, the PJ4 jumperonthe VSTBinside the MBE/AEPF must
be cut. With the PJ4 jumper cut, the VSTB will run the blower
motor on low speed on a “W1” only demand. If the first stage
heat demand, “W1” cannot be satisfied by the heat pump, the
temperature indoorswill continue todrop. The room thermostat
willthen 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 30 to 70
secondsand heater elements#3and #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
firststage demand “W1” issatisfied and thenthe “W1” and “W2”
demands will be removed.

2.3 When the “W1” heat demand is satisfied, the room thermo-
stat will remove the 24Vac from “E/W1” and the VSTB re-
moves 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 down to a complete stop.

MBE/AEPFWITH SINGLE STAGE
GSZ,S8SZ, ASZ, and VSZ HEAT PUMPS

When used with asingle stage GSZ, SSZ, ASZ, or VSZ 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
removed.

3.0 COOLING OPERATION

On heat pump units, when the room thermostat is set to the
cooling mode, 24Vac is supplied to terminal “O” of the VSTB
inside the MBE/AEPF unit. The VSTB will supply 24Vac to “O” at
the heat pump to energize the reversing valve. As long as the
thermostat is set for cooling, the reversing valve will be in the
energized position for cooling.
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3.10nademand for cooling, the room thermostat energizes “G”
and “Y” and 24Vac is supplied to 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 programmed in the
motor based on the settings of dip switch 5and 6. The VSTB
will supply 24Vac to “Y” at the heat pump.

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

3.3 When the cooling demand is satisfied, the room thermostat
removesthe 24Vacfrom“G”and “Y/Y2” ofthe MBE/AEPFand
the VSTB removes the 24Vac from “Y” at the heat pump. The
heat pumpisturned offand the blower motor will ramp down
to acomplete 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
as the thermostat is 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
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 se-
quence of operation does not cover those applications.

4.1 On a demand for first stage heat with heat pump units, the
roomthermostat energizes“Y” and “G” and 24Vacissupplied
to“G”and“Y/Y2” of the MBE/AEPF. The VSTBwill turnonthe
blower motor and the motor will ramp up to the speed
programmed inthe motor based on the settings of dip switch
1and 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
room thermostatwill then energize terminal “W2” for second
stage heat and 24Vac will be supplied to “E/W1” of the MBE/
AEPF. The VSTB will supply 24Vac to heatsequencer, HR1, on
the electric heater assembly.

4.3 HR1 contacts M1 and M2 will close within 10 to 20 seconds
andturnonheaterelement#1. Atthesametime,ifthe heater
assembly contains a second heater element, HR1 will con-
tain a second set of contacts, M3 and M4, which will close
to turn on heater element #2.
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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 third stage heat
demand, the PJ4 jumperonthe VSTBinside the MBE/AEPF must
be cut. If the second stage heat demand, “W2”, cannot be
satisfied by the heat pump, the temperature indoors will con-
tinue todrop. The room thermostat will then energize “W3” and
24Vacwillbe 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 “W/W?2” of the MBE/AEPF. The contacts on HR2 will
open between 30 to 70 seconds and heater elements #3 and #4
will be turned off. Onmostdigital/electronic thermostats, “W3”
willremain energized until the first stage demand “Y” is satisfied
and then the “G”, “Y”, “W2” and “W3” demands will be re-
moved.

4.4 As the temperature indoors increase, it will reach a point
where the second stage heat demand, “W2”, is satisfied.
When this happens, the room thermostat will remove the
24Vac from “E/W1” of the MBE/AEPF. The contacts on HR1
will open between 30 to 70 seconds and turn off both heater
element(s). The heat pump remains onalongwith 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
thermostatwill remove the 24Vacfrom“G” and “Y/Y2” of the
MBE/AEPF. The VSTBremovesthe 24Vacfrom“Y” at the heat
pump and the heat pumpis 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
heatingmode, the reversingvalveis notenergized. Aslongasthe
thermostatisset forheating, the reversingvalve 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
operationdepending on the selectable setting by monitoring
the state of the defrost thermostat attached to 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 onthe defrostboard openand turns off the outdoor fan.
The contacts of the LVDR relay on the defrost board closes
and supplies 24Vac to “O” and “W2”. The reversing valve is
energized and the contacts on 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/termi-
nationisoptional. Asshipped fromthe 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 position. To bypass the delay, which
typically reducessound levelsduring 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
willbe terminated. Ifatthe end ofthe programmed 10 minute
override time the defrost thermostat is still closed, the
defrost board will automatically terminate the defrost cycle.

5.6 Whenthe defrostcycle is terminated, the contacts ofthe HVDR
relay on the defrost board 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 unit will now be
back inanormal heating mode with a heat pump demand for
heating as described in the Heating Operation in section 4.
See section 5.4a.

MBE/AEPFWITH TWO STAGE ASX & DSXCONDENSERS

1.0 COOLING OPERATION

When used with the ASX & DSX two stage condensers, dip
switch#4 mustbe set to the OFF position on the VSTBinside
the MBE/AEPF. The “Y1” outputfrom the indoorthermostat
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 “Out-
door Unit” mustbe connected to “Ylow/Y1” at the condenser.
The “Y2” output from the indoor thermostat must be con-
nected to the yellow wire labeled “Y/Y2” inside the wire
bundle marked “Thermostat” and the yellowwire labeled “Y/
Y2” 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 connected.

1.1 Onademand for cooling, the room thermostat energizes “G”
and “Y1” and 24Vac is supplied to “G” and “Ylow/Y1” of the
MBE/AEPF unit. The VSTB inside 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 onthe settings for dip
switch 5and 6. The VSTB will supply 24Vac to “Ylow/Y1” at
the condenser and the compressor and condenser fan starts
in low speed operation.

1.2 If first 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 to the cfm for high
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 remove the “Y2” demand and
the VSTBwill remove the 24Vacfrom “Y/Y2” at the condenser.
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The blower will drop 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 ener-
gized until thefirststage coolingdemand “Y1” issatisfied and
then the “G”, “Y1” and “Y2” demands will be removed.

1.3 When the first stage cooling demand, “Y1”, is satisfied, the
room thermostat removesthe 24Vacfrom“G”and “Y1”. The
MBE/AEPF removes the 24Vac from “Ylow/Y1’ at the con-
denserand the compressor and condenser fanare turned off.
The blower motor will ramp down to a complete stop based
on the time and rate programmed in the motor.

2.0 Heating Operation

2.1 Onademand 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 will turn 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
andturnonheaterelement#1. Atthesametime,ifthe heater
assembly contains a second heater element, HR1 will con-
tain 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 jumperonthe VSTBinside the MBE/AEPF must
be cut. With the PJ4 jumper cut, the VSTB will run the blower
motor on low speed on a “W1” only demand. If the first stage
heat demand, “W1” cannot be satisfied by the heat pump, the
temperature indoorswill continue todrop. The room thermostat
willthen 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 30 to 70
secondsand heater elements#3and #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
firststage demand “W1” issatisfied and thenthe “W1” and “W2”
demands will be removed.

2.3 When the “W1” heat demand is satisfied, the room
thermostat willremove the 24Vac from “E/W1” and the VSTB
removes the 24Vac fromHR1. The contacts on HR1 will open
between 30to 70 seconds and turn off the heater element(s)
and the blower motor ramps down to a complete stop.
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MBE/AEPFWITH TWO STAGE ASZ & DSZHEAT PUMP UNITS

3.0 Cooling Operation

When used with the ASZ & DSZ two stage heat pumps, dip
switch#4 mustbe set to the OFF position on the VSTBinside
the MBE/AEPF. The “Y1” outputfromthe 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 “Out-
door Unit”mustbe connectedto“Y” atthe heatpump. The*“Y2”
outputfromtheindoor thermostat must be connectedto 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/
Y2” atthe heatpump. The orange jumper wire fromterminal
“Y1”toterminal “O” onthe VSTBinside the MBE/AEPF must
be removed.

On heat pump units, when the room thermostat is set to the
cooling mode, 24Vac is supplied to terminal “O” of the VSTB
inside the MBE unit. The VSTBwill supply 24Vacto “O” at the
heat pump to energize the reversing valve. As long as the
thermostatis setfor cooling, the reversing valve will be inthe
energized position for cooling.

3.10nademand forcooling, the room thermostat energizes “G”
and “Y1” and 24Vac is supplied to “G” and “Ylow/Y1” of the
MBE unit. The VSTB inside the MBE 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 switch
5and 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 If first stage cooling cannot satisfy the demand, the room
thermostat will energize “Y2” and supply 24Vac to “Y/Y2"of
the MBE unit. The blower motor will change to the cfmfor high
speed operationand the VSTBwillsupply 24Vacto “Y2” at the
heat pump. The compressor and outdoor fan will change to
highspeedoperation. Whenthe “Y2” demandis satisfied, the
thermostat will remove the “Y2” demand and the VSTB will
remove the 24Vacfrom*“Y2” atthe heat pump. The blowerwill
drop to 60% of the programmed cfm and the compressorand
outdoor fan will change to low speed operation. On most
digital/electronic thermostats, “Y2” will remain energized
until the first stage coolingdemand “Y1”issatisfied and then
the “G”, “Y1” and “Y2” demands will be removed.

3.3 When the first stage cooling demand, “Y1”, is satisfied, the
roomthermostat removesthe 24Vacfrom“G”and “Y1”. The
VSTB removes the 24Vac from “Y’ at the 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.
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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
as the thermostat is 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
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 se-
quence of operation does not cover those applications.

4.1 On a demand for first stage heat with heat pump units, the
room thermostat energizes “G” and “Y1” and 24Vac is sup-
pliedto“G”and“Ylo/Y1” of the MBE/AEPF. The VSTBwill turn
onthe blower motor and the motor will ramp up to 60% of the
speed programmed in the motor based on the settings of dip
switch 1and 2. The VSTB will supply 24Vac to “Y” at the heat
pump. The compressor will starton low stage and outdoor
fanwillstartonlowspeedona“Y1” heatingdemandbutthe
blower motor will deliver only 60% of the programmed c¢fm
for high speed heating operation.

4.2 Ifathermostatthatprovidesa“Y2” demandinheatingisused
and first stage heating cannot satisfy the demand, the room
thermostat will energize “Y2” and supply 24Vac to “Y/Y2” of
the MBE unit. The blower motor will change to the cfmfor high
speed heating operation and the 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 24Vac from“Y/Y2” atthe heat pump. The blower
will drop to 60% of the programmed cfm and the outdoor fan
willchange tolow speed. On mostdigital/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 If the heat pump operation cannot satisfy the demand, the
room thermostat energizes “W2/W3” and 24Vac is supplied
toterminal “E/W1” of the VSTBinside the MBE/AEPF unit. The
VSTBwill 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
andturnonheaterelement#1. Atthe sametime, ifthe heater
assembly contains a second heater element, HR1 will con-
tain 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“and4t"heater elementsto operate onasecondstage auxiliary
heat demand, the PJ4 jumper onthe VSTBinside the MBE/AEPF
must be cut. If the “W2/W3” demand cannot be satisfied by the
heat pump, the temperature indoors will continue to drop. The
room thermostat will then energize “W3/W4” and 24Vac will be
supplied to “W/W?2” of the MBE. The VSTB will supply 24Vac to
HR2 on the electric heater assembly. When the “W3/W4”
demand is satisfied, the room thermostat will remove the 24Vac

from “W/W2” of the MBE/AEPF. 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, “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 As the temperature indoors increase, it will reach a point
where the “W2/W3” demand is satisfied. When this hap-
pens, the room thermostat will remove the 24Vac from “E/
W1” of the MBE/AEPF. The contactsonHR1 willopen between
30to 70 secondsand turn off the 1stand 2" heater elements.
Ifthe “Y2” demandis presentand becomessatisfied the room
thermostatwillremove the 24Vacfrom“Y/Y2” of the MBE and
the blower motor will change to 60% of the programmed cfm.
The VSTBwillremove the 24Vac from “Y/Y2” atthe heat pump
and the outdoor fan will 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.

4.6 When the first stage heat demand “Y1” is satisfied, the room
thermostat will remove the 24Vac from “G” and “Ylo/Y1” of
the MBE/AEPF. The VSTB removesthe 24Vacfrom“Ylo/Y1” at
the 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.

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
as the thermostat is set for 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
operationdepending on the selectable setting by monitoring
the state of the defrost thermostat attached to 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 theHVDR
relay onthe defrostboard openand turns off the outdoor fan.
The contacts of the LVDR relay on the defrost board closes
and supplies 24Vac to “O” and “W2”. The reversing valve is
energized and the contacts on 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/termi-
nationisoptional. Asshipped fromthe 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 position. To bypass the delay, which
typically reducessoundlevelsduring defrost mode, change
the pin settings from “DLY” to “NORM”.
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5.5 When the temperature of the outdoor coil rises high enough
to causes the defrost thermostat to open, the defrost cycle
willbe terminated. Ifatthe end ofthe programmed 10 minute
override time the defrost thermostat is still closed, the
defrost board will automatically terminate the defrost cycle.

S-50 CHECKING HEATER LIMIT CONTROL(S)
(OPTIONALELECTRICHEATERS)

Each individual heater element is protected with an automatic
restlimitcontrol connectedinserieswith each elementto prevent
overheating of components in 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 normally
closed contacts. No reading indicates the control is open -
replace if necessary. Make sure the limits are cool before
testing.

IFFOUND 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 resis-
tance heating. Under no condition shall more heaters than the
quantity shown be installed.

— 4\ WARNING

Other components such as a Heating/Cooling Thermostat and
Outdoor Thermostats are available to complete the installation.

The system CFM can be determined by measuring the static
pressure external to the unit. The installation manual supplied
with the blower coil, or the blower performance table in the
service manual, shows the CFM for the static measured.

Alternately, the system CFM can be determined by operating the
electric heaters and indoor blower WITHOUT having the com-
pressor in operation. Measure the temperature rise as close to
the blower inlet and outlet as possible.

If other than a 240V power supply is used, refer to the BTUH
CAPACITY CORRECTION FACTOR chart below.

BTUH CAPACITY CORRECTION FACTOR

SUPPLY VOLTAGE 250 | 230 | 220 | 208

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°FRise, 240V =1800 CFM from the TEMPERA-
TURE RISE chart on 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 installations.
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.

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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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 elementis 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 resistance heat-
ing. U