Service and Troubleshooting

VERTICAL PTAC STANDARD CHASSIS MODELS
9K-24K

This manual is to be used by qualified, professionally
trained HVAC technicians only. Goodman does not assume
any responsibility for property damage or personal injury
due to improper service procedures or services performed
by an unqualified person.

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.

A WARNING

ONLY PERSONNEL THAT HAVE BEEN TRAINED TO INSTALL, ADJUST,
SERVICE OR REPAIR(HEREINAFTER, “SERVICE”) THE EQUIPMENT
SPECIFIED IN THIS MANUAL SHOULD SERVICE THE EQUIPMENT.

THE MANUFACTURER WILL NOT BE RESPONSIBLE FOR ANY INJURY
OR PROPERTY DAMAGE ARISING FROM IMPROPER SERVICE OR
SERVICE PROCEDURES. |IF YOU SERVICE THIS UNIT, YOU ASSUME
RESPONSIBILITY FOR ANY INJURY OR PROPERTY DAMAGE WHICH
MAY RESULT. IN ADDITION, IN JURISDICTIONS THAT REQUIRE ONE
OR MORE LICENSES TO SERVICE THE EQUIPMENT SPECIFIED IN

THIS MANUAL, ONLY LICENSED PERSONNEL SHOULD SERVICE THE
EQUIPMENT.

IMPROPER INSTALLATION, ADJUSTMENT, SERVICING OR REPAIR OF
THE EQUIPMENT SPECIFIED IN THIS MANUAL, OR ATTEMPTING TO
INSTALL, ADJUST, SERVICE OR REPAIR THE EQUIPMENT SPECIFIED IN
THIS MANUAL WITHOUT PROPER TRAINING MAY RESULT IN PRODUCT
DAMAGE, PROPERTY DAMAGE, PERSONAL INJURY OR DEATH.
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IMPORTANT INFORMATION

IMPORTANT NOTICES FOR CONSUMERS SAFE REFRIGERANT HANDLING

AND SERVICERS . _ . _
RECOGNIZE SAFETY SYMBOLS, WORDS AND While these items will not cover every concievable
LABELS situation, they should serve as a usefull guide.

Pride and workmanship go into every product to provide
our customers with quality products. It is possible, how-
ever, 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 A WARNING

required in the repair and who is equipped with the proper

tools, parts, testing instruments and the appropriate service | REFRIGERATION SYSTEM UNDER HIGH PRESSURE!

manual. REVIEW ALL SERVICE INFORMATION IN THE DO NOT PUNCTURE, HEAT, EXPOSE TO FLAME OR INCINERATE. ONLY
CERTIFIED REFRIGERATION TECHNICIANS SHOULD SERVICE THIS

APPROPRIATE SERVICE MANUAL BEFORE

EQUIPMENT. R410A SYSTEMS OPERATE AT HIGHER PRESSURES
BEGINNING REPAIRS. THAN R22 EQUIPMENT. APPROPRIATE SAFE SERVICE AND HANDLING

PRACTICES MUST BE USED. ONLY USE GAUGE SETS DESIGNED FOR
USE WITH R410A. DO NOT USE STANDARD R22 GAUGE SETS.
A WARNING
HIGH VOLTAGE

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

¥

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.



IMPORTANT INFORMATION

ELECTRICAL HAZARDS

Unplug and/or disconnect all electrical power to the
unit before performing inspections, maintenance, or
service.

Make sure to follow proper lockout/tag out

procedures.

Always work in the company of a qualified assistant if
possible.

Capacitors, even when disconnected from the electrical
power source, retain an electrical charge potential
capable of causing electric shock or electrocution.
Handle, discharge, and test capacitors according

to safe, established, standards, and approved
procedures.

Extreme care, proper judgment, and safety procedures
must be exercised if it becomes necessary to test

or troubleshoot equipment with the power on to the
unit.

Do not spray water on the air conditioning unit while the
power is on.

Electrical component malfunction caused by water
could result in electric shock or other electrically unsafe
conditions when the power is restored and the unit is
turned on, even after the exterior is dry.

Use air conditioner on a single dedicated circuit within
the specified amperage rating.

Use on a properly grounded outlet only.

Do not cut or modify the power supply cord or remove
the ground prong of the plug.

Never operate the unit on an extension cord.

Follow all safety precautions and use proper and
adequate protective safety aids such as: gloves,
goggles, clothing, properly insulated tools, and testing
equipment etc.

Failure to follow proper safety procedures and/or these
warnings can result in serious injury or death.

PERSONAL INJURY OR DEATH HAZARDS

REFRIGERATION SYSTEM REPAIR HAZARDS

Use approved standard refrigerant recovering
procedures and equipment to relieve high pressure
before open-ing system for repair.

Do not allow liquid refrigerant to contact skin. Direct
contact with liquid refrigerant can result in minor to
moder-ate injury.

Be extremely careful when using an oxy-acetylene
torch. Direct contact with the torch’s flame or hot
surfaces can cause serious burns.

Make certain to protect personal and surrounding
property with fire proof materials and have a fire
extinguisher at hand while using a torch.

Provide adequate ventilation to vent off toxic fumes, and
work with a qualified assistant whenever possible.
Always use a pressure regulator when using dry
nitrogen to test the sealed refrigeration system for leaks,
flushing etc.

MECHANICAL HAZARDS:

Extreme care, proper judgment and all safety
procedures must be followed when testing,
troubleshooting, han-dling, or working around unit with
moving and/or rotating parts.

Be careful when, handling and working around exposed
edges and corners of the sleeve, chassis, and other unit
components especially the sharp fins of the indoor and
outdoor coils.

Use proper and adequate protective aids such as:
gloves, clothing, safety glasses etc.

Failure to follow proper safety procedures and/or these
warnings can result in serious injury or death.

PROPERTY DAMAGE HAZARDS

FIRE DAMAGE HAZARDS

Read the Installation/Operation Manual for the air
conditioning unit prior to operating.

Use air conditioner on a single dedicated circuit within
the specified amperage rating.

Connect to a properly grounded outlet only.

Do not remove ground prong of plug.

Do not cut or modify the power supply cord.

Do not use extension cords with the unit.

Be extremely careful when using acetylene torch and
protect surrounding property.

Failure to follow these instructions can result in fire and
minor to serious property damage.

WATER DAMAGE HAZARDS:

Improper installation, maintenance or servicing of the air
conditioner unit can result in water damage to personal
items or property.

Insure that the unit has a sufficient pitch to the outside
to allow water to drain from the unit.

Do not drill holes in the bottom of the drain pan or the
underside of the unit.

Failure to follow these instructions can result in

damage to the unit and/or minor to serious property
damage.

OPERATION OF EQUIPMENT IN DURING CONSTRUCTION

NOTE: OPERATION OF EQUIPMENT MUST BE AVOIDED
DURING CONSTRUCTION PHASES WHICH WILL PRODUCE
AIRBORNE DUST OR CONTAMINTES NEAR OR AROUND AIR
INTAKE OPENINGS

Wood or metal framing;

Drywalling or sheathing,

Spackling or applying joint compound.
Sanding or grinding.

Moulding or trimwork.



IMPORTANT INFORMATION

A NOTICE

OPERATING THE EQUIPMENT DURING ANY PHASE OF ACTIVE
CONSTRUCTION NOTED ABOVE CAN VOID THE EQUIPMENT’S
WARRANTY, ALSO LEADING TO POOR PERFORMANCE AND PREMATURE
FAILURE.

MODEL & SERIAL NUMBER LOCATION




PRODUCT IDENTIFICATION NOMENCLATURE

Model Number AlV|H] 09 3 G 25 AXXX

A =Amana Standard Model

V =Vertical PTAC

Electric Heater Size

25=2.5kw
35=3.5kw
H =Heat Pump
. . . 50="5kw
C =Cooling with electric Heat
75=7.5kw*
10 = 10kw*
*24,000 BTU Units only
(ng i 2’2 0880 G = R-410A Refrigerant
o H=11.0 EER DOE 2019
18 = 18,000 .
Compliant
24 =24,000
Voltage
3 =208/230v
4 =265v




SPECIFICATIONS

GENERAL SPECIFICATIONS

MODEL |AvHo93 | AvHo94 |AvH123  |AvH124  |AvH183 | AvH184 | AvH243 | AVH244

COOLING DATA

TOTAL COOLING 9300 9300 11500 11500 18400 18400 22500 22500

CAP.

SENSIBLE COOL 7440 7440 9085 9085 13430 13430 15750 15750

CAP.

POWER (W) 845 845 1045 1045 1670 1670 2045 2045

EER 11.0 11.0 11.0 11.0 11.0 11.0 11.0 11.0

HEATER SIZE (KW) | 2.5/3.4/ 5.0 2.5/3.4/ 5.0 2.5/3.4/ 5.0 2.5/3.4/ 5.0 2.5/3.4/ 5.0 2.5/3.4/ 5.0 2.5/3.4/ 2.5/3.4/
5.0/7.5/10.0 5.0/7.5/10.0

HEAT PUMP DATA

REVERSE HEATING 8300 8300 10600 10600 16700 16700 19500 19500

BTU

COP @ 47F 3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3

HEATING POWER 730 730 940 940 1480 1480 1732 1732

w)

HEATING CURRENT 3.6 3.1 4.5 3.7 7.0 6.1 9.2 9.2

(Al

ELECTRICAL DATA

VOLTAGE (1 PHASE, | 208-230 265 208-230 265 208-230 265 208-230 265

60 HZ)

VOLT RANGE 197-253 239-292 197-253 239-292 197-253 239-292 197-253 239-292

COOLING CUR- 4.1 3.5 4.9 4.0 7.9 7.0 10.5 10.5

RENT (A)

AMPS L.R 21.0 21.0 23.0 23.0 37.0 37.0 44.0 44.0

INDOOR MOTOR 1/4 1/4 1/4 1/4 1/4 1/4 1/5 1/5

(HP)

INDOOR MOTOR (A) | 1.2 1.2 1.2 1.2 0.42 0.42 1.4 1.4

OUTDOOR MOTOR | — — — — 1/4 14 14 A

(HP)

OUTDOOR MOTOR — — — — 1.6 1.6 1.7 1.7

(A)

PHYSICAL

DIMENSIONS 23" X23" X32" | 23"X 23"X32" | 23"X 23"X32" | 23"X 23"X32" | 23"X 23"X47" | 23"X 23"X47" | 23"X 23"X52" | 23"X 23"X52"

(WXDXH)

NET WEIGHT (LBS] | 142 144 147 149 190 192 225 227

R410A CHARGE 38.0 38.0 42.1 42.1 57 57 62 62

(07)

AIRFLOW DATA

INDOOR CFM LOW | HIGH | LOW | HIGH | LOW |HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH | LOW | HIGH

.10" ESP 430 490 430 490 430 490 430 490 630 675 630 675 660 700 660 700

.15" ESP 410 470 410 470 410 470 410 470 595 640 595 640 615 665 615 665

.20" ESP 360 440 360 440 360 440 360 440 550 600 550 600 575 625 575 625

.25" ESP 310 400 310 400 310 400 310 400 505 550 505 550 525 580 525 580

.30" ESP 260 350 260 350 260 350 260 350 455 500 455 500 485 540 485 540

.35" ESP - - - - - - - - 400 445 400 445 450 500 450 500

.40" ESP - - - - - - - - 345 400 345 400 415 465 415 465

VENT CFM

UPTO " " CFM 60 60 60 60 60 60 60 60




SPECIFICATIONS 9K-12K
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SPECIFICATIONS

18K
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SPECIFICATIONS 24K
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SPECIFICATIONS

ELECTRICAL DATA

MODEL AVHO093* AVH123*

HEATER WATTS 2050-2500 2780-3400 4090-5000 2050-2500 2780-3400 4090-5000
VOLTAGE 208-230

ELECTIC HEATING BTU 7000-8500 9500-11600 13900-17000 7000-8500 9500-11600 13900-17000
ELEC. HEATING CUR - 11.1-12.0 14.6-16.0 20.9-22.9 11.1-12.0 14.6-16.0 20.9-22.9
RENT (AMPS)

MINIMUM CIRCUIT 15 20.0 29.2 15 20.0 29.2
AMPACITY

BRANCH CIRCUIT FUSE 15 20 30 15 20 30
(AMPS)

LRA - COMPRESSOR 21.0 21.0 21.0 23.0 23.0 23.0
(AMPS)

BASIC HEATER SIZE 2.5 KW 3.4 KW 5.0 KW 2.5 KW 3.4 KW 5.0 KW
POWER CONNECTION HARD WIRED

RECOMMENDED 14 12 10 12 12 10
BRANCH CIRCUIT WIRE

SIZES* AWG-AMERI -

CAN WIRE GAUGE

MODEL AVH094* AVH124*

HEATER WATTS 2500 3400 5000 2500 3400 5000
VOLTAGE 265

ELECTIC HEATING BTU 8500 11600 17000 8500 11600 7000
ELEC. HEATING CUR - 10.5 13.9 19.9 10.5 13.9 19.9
RENT (AMPS)

MINIMUM CIRCUIT 13.8 18.0 25.7 13.8 18.0 25.7
AMPACITY

BRANCH CIRCUIT FUSE 15 20 30 15 20 30
(AMPS)

LRA - COMPRESSOR 21.0 21.0 21.0 230 23.0 23.0
(AMPS)

BASIC HEATER SIZE 2.5 KW 3.4 KW 5.0 KW 2.5 KW 3.4 KW 5.0 KW
POWER CONNECTION HARD WIRED

RECOMMENDED 14 12 10 12 12 10
BRANCH CIRCUIT WIRE

SIZES* AWG-AMERI -

CAN WIRE GAUGE

10




SPECIFICATIONS

ELECTRICAL DATA

MODEL AVH183* AVH243*
HEATER WATTS 2050-2500 | 2780-3400 | 4090-5000 [ 2050-2500 | 2780-3400 | 4090-5000 | 6135-7500 | 8180-
10000

VOLTAGE 208-230

ELECTIC HEATING BTU 7000-8500 | 9500-11600 | 13900- 7000-8500 | 9500-11600 | 13900- 20900- 27900-
17000 17000 25600 34100

ELEC.HEATINGCUR - [111-120  [146160  [209229  [113123 | 148162 |211-231  [309340  |[407-449

RENT (AMPS)

MINIMUM CIRCUIT 150 20.0 29.2 154 203 29.0 426 56.1

AMPACITY

BRANCH CIRCUIT FUSE [ 15 20 30 20 25 30 45 60

(AMPS)

LRA - COMPRESSOR 37.0 37.0 370 440 440 44.0 44.0 44.0

(AMPS)

BASIC HEATER SIZE 2.5KW 3.4KW 5.0KW 2.5KW 34KW 5.0KW 7.5KW 10.0KW

POWER CONNECTION HARD WIRED

RECOMMENDED 14 12 10 12 10 10 6 4

BRANCH CIRCUIT WIRE

SIZES* AWG-AMERI -

CAN WIRE GAUGE

MODEL AVH184* AVH244*

HEATER WATTS 2500 3400 5000 2500 3400 5000 7500 10000

VOLTAGE 265

ELECTIC HEATING BTU 8500 11600 17000 8500 11600 17000 25600 34100

ELEC.HEATINGCUR - |[105 13.9 19.9 10.8 14.2 203 29.7 39.1

RENT (AMPS)

MINIMUM CIRCUIT 13.8 18.0 25.7 136 17.8 254 37.2 49.0

AMPACITY

BRANCH CIRCUITFUSE | 15 20 30 20 20 30 40 50

(AMPS)

LRA - COMPRESSOR 37.0 37.0 37.0 44.0 44.0 44.0 44.0 44.0

(AMPS)

BASIC HEATER SIZE 2.5KW 3.4KW 5.0KW 2.5KW 3.4KW 5.0KW 7.5KW 10.0KW

POWER CONNECTION HARD WIRED

RECOMMENDED 14 12 10 12 12 10 6 4

BRANCH CIRCUIT WIRE

SIZES* AWG-AMERI -

CAN WIRE GAUGE

11




SPECIFICATIONS

ELECTRICAL REQUIREMENTS

ELECTRICAL REQUIREMENTS

WIRE SIZE

USE ONLY WIRE SIZE RECOMMENDED FOR SINGLE OUTLET BRANCH CIRCUIT.

FUSE/CIRCUIT BREAKER

USE ONLY TYPE AND SIZE FUSE OR HACR CIR- CUIT BREAKER INDICATED ON UNIT’S
RATING GUIDE. PROPER OVER CURRENT PROTECTION TO THE UNITS IS THE RESPONSIBILITY

COPPER CONDUCTORS ONLY.

OF THE OWNER.

GROUNDING UNIT MUST BE GROUNDED FROM BRANCH CIRCUIT TO UNIT, OR THROUGH SEPARATE
GROUND WIRE PROVIDED ON PERMANENTLY CONNECTED UNITS. ENSURE THAT
BRANCH CIRCUIT OR GENERAL PUR- POSE OUTLET IS GROUNDED.

WIRE SIZING USE RECOMMENDED WIRE SIZE GIVEN IN TABLES AND INSTALL A SINGLE BRANCH

CIRCUIT. ALL WIRING MUST COMPLY WITH LOCAL AND NATIONAL CODES. NOTE: USE

ELECTRICAL RATINGS TABLE

Recommended Branch Circuit Sizes*

Nameplate Maximum AWG Wiring Size**
Circuit Breaker Size

15A 14

20A 12

30A 10

45A 6

60A 4

A WARNING

ELECTRICAL SHOCK HAZARD!

TURN OFF ELECTRIC POWER BEFORE SERVICE OR INSTAL-
LATION. UNIT MUST BE PROPERLY GROUNDED.

UNIT MUST HAVE CORRECT FUSE OR CIRCUIT BREAKER
PROTECTION. UNIT’S SUPPLY CIRCUIT MUST HAVE THE
CORRECT WIRE CONDUCTOR SIZE. ALL ELECTRICAL
CONNECTIONS AND CONFORM TO THE NATIONAL
ELECTRICAL CODE AND ALL LOCAL CODES WHICH

HAVE JURISDICTION. FAILURE TO DO SO CAN RESULT IN

¥

PROPERTY DAMAGE, PERSONAL INJURY AND/OR DEATH.

NOTE: Use coPPER CONDUCTORS ONLY. WIRE SIZES ARE
PER NEC. AWG - AMERICAN WIRE GAUGE

* SINGLE CIRCUIT FROM MAIN BOX.

** BASED ON 100’ OR LESS OF COPPER, SINGLE INSULATED
CONDUCTOR AT 60° C

NOTE: ALL 230/208 CHASSIS MUST BE HARD WIRED WITH A PROPERLY SIZED BREAKER. SEE UNIT NAMEPLATE FOR
SPECIFIC ELECTRICAL REQUIREMENTS. USE HACR TYPE BREAKERS TO AVOID NUISANCE TRIPS. ALL FIELD WIRING MUST
BE DONE IN ACCORDANCE WITH NEC AND LOCAL CODES. IT IS THE INSTALLER’S RESPONSIBILITY TO ENSURE THAT THE

ELECTRICAL CODES ARE MET.

12



SPECIFICATIONS SouND DATA

SOUND POWER AND STC
Model Indoor (DBA) Outdoor (DBA)
STC High Cool [Low Cool | High Cool | Low Cool
AVH09 23 63.6 61.4 75.4 72.9
AVH12 23 63.0 60.8 75.3 72.7
AVH18 24 67.2 65.7 74.9 74.8
AVH24 25 67.8 66.4 78.5 72.7

13



SPECIFICATIONS SuPPLY AIR FLOW AND DATA

MODEL

AVH09/12 AVH18 AVH24
FAN SPEED LOW HIGH LOW HIGH LOW HIGH
ESP (") CFM
0.0" 470 520 730 800 755 805
0.05" 460 510 670 735 700 750
0.10" 430 490 630 675 660 700
0.15" 410 470 595 640 615 665
0.20" 360 440 550 600 575 625
0.25" 310 400 505 550 525 580
0.30” 260 350 455 500 485 540
0.35" -- - 400 445 450 500
0.40" -- - 345 400 415 465

Indoor air flow may be determined by measuring the external static pressure (ESP) of the duct system using an inclined
manometer or magnahelic gauge and consulting the above chart to derive actual air flow. Under no circumstances should
the large chassis VTAC equipment be operated at an external static pressure in excess of 0.4” W.C. Operation of the
VTAC under these conditions will result in inadequate air flow, leading to poor performance and/or

premature component failure.

CONTROL

For LOW speed only operation, connect the fan output terminal from the thermostat to the GL terminal of the electronic
control.

For HIGH speed only operation, connect the fan output terminal from the thermostat to the GH terminal of the electronic
control.

For thermostats with two-speed capability, connect the LOW speed output to the GL terminal and the HIGH speed output
to the GH terminal.

CONDENSER CFM & EXTERNAL STATIC PRESSURE
VTAC is designed to install through an exterior wall with a plenum (AVEWAO05-08A, AVEWAOQ08-14A) and an external
louver.

NOTE: IF THE DESIGNED PLENUM AND LOUVER COMBINATIONS ARE NOT USED, THE SELECTIONS AND DESIGN MUST BE
EVALUATED TO ENSURE THE TOTAL PRESSURE DROP DOES NOT EXCEED THE MAXIMUM ALLOWABLE LIMITS.

Condenser External Static Pressure

Model Design Maximum
CFM ESP ("WCQ) ESP ("WCQ)

AVHO09 650 0.03 0.12

AVH12 650 0.03 0.12

AVH18 950 0.03 0.12

AVH24 980 0.03 0.12

14



SPECIFICATIONS

REQUIRED MINIMUM CLEARANCES

Building Exterior Unit Opening Requirements
Units must be installed on an outside wall. Confined spaces and/or covered areas should be avoided. Units
must be installed no closer than 12” apart when two units are side by side. If three or more units are to
operate next to one another, maintain a minimum of 60” between units or pair of units (Figure B). If more
than two units are sharing a floor with adjacent, outset units, a minimum distance of 64” must be kept
between units (Figure C). Also, a vertical clearance of 60” must be maintained (Figure A) between units.
Units installed on the bottom floor must be mounted at least 6” off of the ground.

il

e

[

60"

60" 60"

60"

O O O O
45k
1
O O O
O O O O

.
60"

| —

160*

6" 4 6" T

Figure A Figure B

- O O O

e

Figure C

L0 gd
a0 oo
o dd

5 H B H

00 gp

Figure D

Grill Clearance Requirements

Where obstructions are present use the
following guidelines for proper spacing
from the units exterior louvered grill.
Amana recommends that ALL obstructions
are a minimum of 72” from the exhaust.

v

BUILDING

For minor obstruction(s) such as lamp
poles or small shrubbery, a clearance of
24” from the outdoor louver must be
maintained.

For major obstructions such as a solid
fence, wall, or other heat rejecting devices
like a condensing unit, a minimum
distance of 72” must be kept.

_______________

OUTDOOR
CONDENSING
UNIT

| FENCE

MAJOR OBSTRUCTIONS

NOTE: THE EXAMPLE PICTURED ABOVE IS FOR REFERENCE ONLY AND DOES NOT REPRESENT ALL POSSIBLE

INSTALLATIONS.

15



SYSTEM OPERATION

ELECTRONIC CONTROL BOARD FEATURES

Quite Start/Stop Fan
Delay

The fan start and stop delays prevent abrupt changes in room acoustics due to the compressor
energizing or stopping immediately. Upon call for cooling or heating the unit fan will run for ! ve
seconds prior to en-ergizing the compressor. Also, the fan off delay allows for “free cooling” by
utilizing the already cool indoor coil to its maximum capacity by running for 30 seconds after the
compressor.

Remote Thermostat
Operation

Units can be configured to be set up with a wired thermostat, wireless thermostat, or an ernegy
management thermostat.

Internal Diagnostic
Program

A self diagnostic program that can alert maintenance to compo-nent failures or operating problems.
The internal diagnostic program saves properties valuable time when diagnosing running problems.

Service Error Code
Storage

The self diagnosis program will also store error codes in memory if certain conditions occur and
correct themselves such as extreme high or low operating conditions or activation of the room
freeze protection feature. Storing error codes can help properties determine if the unit faced
obscure conditions or if an error occurred and corrected itself.

Random Compressor
Restart

Multiple compressors starting at once can often cause electrical overloads and premature unit
failure. The random restart delay eliminates multiple units from starting at once following a power
outage or initial power up. The compressor delay will range from 180 to 240 seconds.

Heat Pump Units Digital
Defrost Thermostat

The unit uses a digital thermostat to accurately monitor the outdoor coil conditions to allow the
heat pump to run whenever conditions are correct. Running the unit in heat pump mode save
energy and reduces operating costs. The digital thermostat allows maximization of heat pump run
time.

Instant Heat Heat Pump
Mode

Heat pump models will automatically run the electric heater during compressor lock-out to quickly
provide heat when initially energized, then return to heat pump mode. This ensures that the room is
heated quickly without the usual delay associated with heat pump units.

Room Air Sampling
Feature

The room air sampling feature maintains a balanced temperature throughout the room by
circulating the air for 90 seconds once every 9 minutes that the unit is not running when it is set to
cooling or heating mode. By circulating the air, the unit can detect hot or cold areas in the room
and operate the unit to cool or warm the room as necessary. This function is only available when
the fan mode is set to ‘AUTO’ during COOL or HEAT Mode.

Desk Control Ready

All electronic units have low wiltage terminals ready to connect a desk control energy management
system. Controlling the unit’s on/off operation from a remote location like the front desk can reduce
energy usage and requires no additional accessories at the unit.

Indoor Coil Frost Sensor

The frost sensor protects the compressor from damage in the event that air’ ow is reduced or low
outdoor temperatures cause the indoor coil to freeze. When the indoor coil reaches 30°F the
compressor is diabled and the fan continues to operate based on demand. Once the coil tempera-
ture returns to 45°F the compressor returns to operation.

Auxiliary Fan Ready

The unit features a 24V AC terminal for connection to a relay that may be used to operate an
auxiliary fan to transfer air to adjoining rooms. Auxiliary fans can provide air conditioning to odd
shaped rooms.

16




SYSTEM OPERATION

ELECTRONIC SEQUENCE OF OPERATION

COMPRESSOR AND REVERSING VALVE CONTROL

Active Mode |Compressor|Reversing Valve
Cooling On De-Energized
Heat Pump On Energized
Heat - Electric Off
Fan Only Off

REVERSING VALVE

The reversing valve stays in the last state until a call for
heat or cooling. The reversing valve only changes when
required to provide coooling or heat pump. Leave the
reversing valve in it’s last state until it's required to change.

UNIT CooLING MODE

Once the ambient temperature rises past the cool

demand set point of the t-stat (see figure below), and the
compressor is not locked out, the cooling cycle begins.

As shown in the figure below, the fan is started 5 seconds
prior to the compressor. Once the ambient temperature has
been lowered to the cool set point, the cooling cycle starts
to terminate by shutting off the compressor. After a 30
seconds delay, the fan is shut off.

HEATING MODE CONTROL OPERATION
There are two heating methods: Heat Pump and Electric
Resistance Heat.

There are 2 Types of units that provide heating:
Cool / Heat Pump with Electric Heat and Cool with Electric
heat.

HEAT MoDE IN CooL WITH ELECTRIC HEAT UNITS

When the t-stat is in the Heat Mode, if the indoor ambient
temperature is below the heat set point, the fan turns on 5
seconds prior then the electric heat will turn on. When the
t-stat is satisfied, the electric heat will turn off. The fan turns
off 15 seconds later.

HEAT PumP WITH ELECTRIC HEAT OPERATION

This heating has two heating methods. If the ambient
indoor temperature is below the heat set point and the
compressor is not locked out, the compressor turns on. If
the ambient temperature rises above the t-stat’s heat set
point, the compressor turns off.

If the Compressor is Locked Out on the 3 Minute Time
Delay and Electric Heat is Available:

1. The control turns on the electric heat until the
compressor is not locked out.

2. After lockout, the control turns off the electric heat,
waits 5 seconds, then turns on the compressor.(The
wired remote wall t-stat’s time delay may override this
feature).

CONDITION 1

If the outdoor coil temperature sensor drops to 30 degrees
F for less than 2 consecutive minutes, the unit will switch
to electric heat if available. Thereafter, the unit will switch
back to Heat Pump heat until the outdoor coil temperature
sensor rises to 45 degrees F or greater.

COMPRESSOR Lock OuT TIME

The lockout feature ensures that the compressor is de-
energized for a period of time. The timer varies randomly
from 180 to 240 seconds.

The compressor lockout is initiated every time the
compressor is “off” due to:

(1) Satisfying the T-stat temperature set point

(2) Changing mode to fan only or heat

(3) Turning the unit off

(4) Power is restored after failure

(5) Line power is restored from a brown out condition

COOLING FAN DELAY

This is only for t-stat Fan Auto Mode only.

When unit cycles cooling ON — starts the fan 5 seconds
EARLY. When unit cycles cooling OFF — DELAYS the fan
off for 30 seconds

HEATING FAN DELAY

This is only for Fan Auto Mode (Fan cycles with cool/heat
operation) and not for continuous fan mode. When unit
cycles Heat-ing ON — starts the fan 5 seconds EARLY.
When unit cycles Heating OFF — DELAYS the fan off for 15
seconds.

Continuous fan operation enables fan to run continuously.

FAN SPEED CHANGE DELAY

Relay activation is delayed by a minimum number of
seconds. The default for this value is 2 seconds and is
used to eliminate relay chatter.

Room AIR SAMPLING FEATURE

The room air sampling feature maintains a balanced
temperature throughout the room by circulating the air

for 90 seconds once every 9 minutes that the unit is not
running when it is set to cooling or heating mode. By
circulating the air, the unit can detect hot or cold areas in
the room and operate the unit to cool or warm the room as
neces-sary. This function is only avail-able when the fan
mode is set to ‘AUTO’ during COOL or HEAT Mode.
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SYSTEM OPERATION

Low VOLTAGE INTERFACE CONNECTIONS

All units have a low voltage interface connector through
which a Remote Wall Thermostat, Desk Control and
Auxiliary Fan’s Relay can be connected. The interface
connector is located on the electronic control board.

Interface Connector Definitions

FP Factory use only.

(Ensure there is no jumper at FP an F2)
F2 Used with F1 to provide 24 VAC to external

fan relay. (Ensure there is no jumper at FP an F2
F1 Used with F2 to provide 24 VAC to external fan relay.
D2 Used with D1 for desk control on or off operation.
D1 Used with D2 for desk control on or off operation.
C Common Ground Terminal
GH Call for high fan
GL Call for low fan
B Call for heat pump reversing valve
Y Call for compressor
w Call for heating
R 24V Power from Electronic Control to Wall

INTERFACE CONNECTIONS
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INTERFACE CONNECTIONS

REMOTE WALL THERMOSTAT

All units are factory configured to be controlled by using
a single stage heat/cool remote wired wall mounted
thermostat.

THERMOSTAT SELECTION

SINGLE STAGE THERMOSTATS
Wired, single stage, wall-mounted programmable termostat
with two fan speeds and backlight.

Wired, single stage, wall-mounted digital thermostat with
two fan speeds and backlight.

ENERGY MANAGEMENT THERMOSTATS

Wired/Wirelss thermostat with occupancy sensor
Thermostat terminals requirements:

C,R, G Y, W,B.

For two fan speeds, thermostat must have 2 fan speed
selection.

DURING HEAT MODE

The B terminal must be continuously energized. The W
terminal must have 24 VAC output to call for heat. The
control board decides on whether to turn on the Heat Pump
Heat (compressor) or Electric Heat. The Y terminal should
not have 24 VAC output during heat mode.

CONNECTING A REMOTE WALL THERMOSTAT

A WARNING
HIGH VOLTAGE!

DISCONNECT ALL POWER BEFORE SERVICING OR

INSTALLING THIS UNIT. MULTIPLE POWER SOURCES MAY }m

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

A CAUTION

IT IS THE INSTALLER’S RESPONSIBILITY TO ENSURE

THAT ALL CONTROL WIRING CONNECTIONS ARE MADE IN

ACCORDANCE WITH THE INSTALLATION INSTRUCTIONS.

IMPROPER CONNECTION OF THE THERMOSTAT CONTROL

WIRING AND/OR TAMPERING WITH THE UNIT’S INTERNAL ﬁ
WIRING CAN VOID THE EQUIPMENT WARRANTY. FAILURE TO

FOLLOW THESE INSTRUCTIONS CAN RESULT IN PERSONAL

INJURY AND DAMAGE TO PRODUCT OR OTHER PROPERTY.

. Ensure jumper Is not Installed At FP And F2

. Disconnect power to the unit.

. Unscrew and remove the electrical control box’s

cover.

4. Locate the Interface Connector (24 VAC terminal
strip.

5. Make the wire connections according to the con
figuration needed for
your unit Use #18 gauge wire size.

6. Once each wire is matched and connected, the unit is
now ready to be controlled by the thermostat.

7. Reattach the electrical control box’s cover.

WN =
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SYSTEM OPERATION

REMOTE WALL THERMOSTAT LOCATION

The thermostat should not be mounted where it may be
affected by drafts, discharge air from registers (hot or
cold), or heat radiated from the sun appli-ances, windows
etc.. The thermostat should be located about 5 Ft. above
the floor in an area of average temperature, with good air
circulation.

NOTE: AN IMPROPERLY OPERATING OR POORLY LOCATED
REMOTE WALL THERMOSTAT CAN BE THE SOURCE OF
PERCEIVED EQUIPMENT PROBLEMS. A CAREFUL CHECK
OF THE THERMO-STAT’S LOCATION AND WIRING MUST BE
MADE THEN TO ENSURE THAT IT IS NOT THE SOURCE OF
PROBLEMS.

Thermostat Location

)

ANRLS

THERMOSTAT

)

SHIELD

ft vls,

|
2

THERMOSTAT LOCATIONS
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DEsK CONTROL

The unit’s electronic control has built-in provisions for
connection to an exter-nal switch to control power to the
unit. The switch can be a central desk control system or
even a normally open door switch.

For desk control operation, connect one side of the switch
to the D1 terminal and the other to the D2 terminal (See
page 12). Whenever the switch closes, the unit operation
will stop.

Maximum Wire Length for Desk Control Switch

Wire Size Maximum Length
#24 400 ft.
#22 600 ft.
#20 900 ft.
#18 1500 ft.
#16 2000 ft.

AUXILIARY FAN CONTROL

The electronic control also has the ability to control a 24
VAC relay to activate an auxiliary, or transfer fan. The
outputs are listed as F1 and F2 on the interface connector.
To connect the relay, simply wire one side of the relay to
F1 and the other side to F2. Anytime that the fan runs, the
terminals will send a 24 VAC signal to the relay. The relay
must be 24 VAC, 50mA or less.

NOTE: THE DESK CONTROL, AUXILIARY FAN RELAY AND
WIRES MUST BE FIELD SUPPLIED.

UNIT HEAT CONTROL OPERATION - HEAT PumpP
WITH ELECTRIC HEAT

AuTtoMATIC EMERGENCY HEAT

If the sealed system fails with a bad reversing valve or
anything that causes the indoor coil to get colder than the
indoor ambient temperature:

1. If the indoor coil thermistor senses a 5 degree
temperature drop as compared to the ambient
temperature thermistor and this lasts up to 5 minutes,
the control board will switch the unit to electric heat and
continue heating with it.

2. At this point, error code 15 is generated; heat pump
failure. Indoor coil temperature lower than indoor
ambient temperature for 5 or more degrees for 5
consecutive minutes.

NOTE: IT IS OK TO CONTINUE TO USE THE UNIT WITH THE
ELECTRIC HEATER UNTIL THE HEAT PUMP IS REPAIRED.

HeAT CONTROL OPERATION - ELECTRIC HEAT ONLY

When in the Heat mode, with and without Fan Mode Auto
(Fan cycling):

If the indoor ambient temperature is below the Heat
Demand Threshold (Heat Set Point minus 1.5 °F), turn on
electric heat. If Ambient is 0.3 ‘F above the Heat Set Point
turn off the electric heat.

SYSTEM MoDE AuTo

This mode provides automatic change over between cool
and heat. The auto mode runs based on the room ambient
temperature vs. the Demand Thresholds. It is only available
in Heat-Cool Unit.

NOTE:THERE IS A BUFFER ZONE BETWEEN THE COOL
AND HEAT SET POINTS WHERE NO HEATING OR COOLING
IS ALLOWED TO OCCUR. IT IS CRITICAL THAT THE CooL
DEMAND THRESHOLD BE GREATER THAN THE HEAT
DEMAND THRESHOLD BY A MINIMUM OF 3° WHILE

IN THE AUTO SYSTEM MODE. FOR EXAMPLE, IF A USER
ENTERS A VALUE FOR THE AUTO COOLING SET POINT
THAT VIOLATES THE MINIMUM DELTA 3° RULE, THE AUTO
HEATING SET POINT WILL ADJUST ACCORDINGLY.
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SYSTEM OPERATION

AuTtoMATIC CHANGE OVER DELAY (CooL WITH HEAT
UNITS)

The change over delay ensures that any system heating
or cooling over shoot does not trigger an opposite demand
cycle. The change over delay = 15 min. This timer blocks
the opposite demand cycle from running until the timer
expires. As an example, if the last demand was a cool
cycle, and another cool cycle is requested, the timer will not
block the request. However, if the last demand cycle was a
cool cycle, and heat cycle is requested, the timer will block
the request until the change over delay is expired.

COMPRESSOR LocK OuT TIME

The lockout feature ensures that the compressor is de-
energized for a period of time. The timer varies randomly
from 180 to 240 seconds.

The compressor lockout is initiated every time the
compressor is “off” due to:

1. Satisfying the temperature set point

2. Changing mode to fan only or heat

3. Turning the unit off

4. Control is first plugged in or power is restored after

failure
5. Line power is restored from a brown out condition

CooLING FAN DELAY

Fan cycle/Auto mode only

When unit cycles cooling ON — starts the fan 5 seconds
EARLY. When unit cycles cooling OFF — DELAYS the fan
off for 30 seconds.

REFRIGERATION SEQUENCE OF OPERATION

A good understanding of the basic operation of the
refrigeration system is essential for the service technician.
Without this understanding, accurate troubleshooting of
refrigeration system problems will be more difficult and
time consuming, if not (in some cases) entirely impossible.
The refrigeration system uses four basic principles in its
operation which are as follows:
1. “Heat always flows from a warmer body to a cooler
body.”
2. “Heat must be added to or removed from a substance
before a change in state can occur”
3. “Flow is always from a higher pressure area to a lower
pressure area.”
4. “The temperature at which a liquid or gas changes
state is dependent upon the pressure.”

The refrigeration cycle begins at the compressor when

a demand is received from the thermostat. Starting the
compressor creates a low pressure in the suction line
which draws refrigerant gas (vapor) into the compressor.
The compressor then “compresses” this refrigerant vapor,
raising its pressure and its (heat intensity) temperature.

The refrigerant leaves the compressor through the
discharge line as a hot high pressure gas (vapor). The
refrigerant enters the condenser coil where it gives up
some of its heat. The condenser fan moving air across the
coil’'s finned surface facilitates the transfer of heat from the
refrigerant to the relatively cooler outdoor air.

When a sufficient quantity of heat has been removed from
the refrigerant gas (vapor), the refrigerant will “condense”
(i.e. change to a liquid). Once the refrigerant has been
condensed (changed) to a liquid it is cooled even further by
the air that continues to flow across the condenser coil.

The design determines at exactly what point (in the
condenser) the change of state (i.e. gas to a liquid) takes
place. In all cases, however, the refrigerant must be
totally condensed (changed) to a liquid before leaving the
condenser coil.

The refrigerant leaves the condenser coil through the
liquid line as a warm high pressure liquid. It next will pass
through the refrigerant drier (if equipped). It is the function
of the drier to trap any moisture present in the system,
contaminants, and large particulate matter.

The liquid refrigerant next enters the metering device. The
metering device is called a capillary tube. The purpose of
the metering device is to “meter” (i.e. control or measure)
the quantity of refrigerant entering the evaporator coil.

In the case of the capillary tube this is accomplished

(by design) through size (and length) of device, and the
pressure difference present across the device. Since

the evaporator coil is under a lower pressure (due to the
suction created by the compressor) than the liquid line, the
liquid refrigerant leaves the metering device entering the
evaporator coil. As it enters the evaporator cail, the larger
area and lower pressure allows the refrigerant to expand
and lower its temperature (heat intensity). This expansion
is often referred to as “boiling” or atomizing. Since the unit’s
blower is moving indoor air across the finned surface of the
evaporator coil, the expanding refrigerant absorbs some

of that heat. This results in a lowering of the indoor air
temperature, or cooling.

The expansion and absorbing of heat cause the liquid
refrigerant to evaporate (i.e. change to a gas). Once the
refrigerant has been evaporated (changed to a gas), it is
heated even further by the air that continues to flow across
the evaporator caoil.

The particular system design determines at exactly what
point (in the evaporator) the change of state (i.e. liquid to a
gas) takes place. In all cases, however, the refrigerant must
be totally evaporated (changed) to a gas before leaving the
evaporator coil.
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SYSTEM OPERATION

The low pressure (suction) created by the compressor
causes the refrigerant to leave the evaporator through the
suction line as a cool low pressure vapor. The refrigerant
then returns to the compressor, where the cycle is
repeated.

Suction /

Line

Condenser
= Coil
& \ T
Compressor
Refrigerant Drier Liquid
Line\
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Metering
Device

= Refrigerant
' __— Strainer

SEQUENCE OF OPERATION

21



SCHEDULED MAINTENANCE

CoiLs & CHAssIs

NOTE: DO NOT USE A CAUSTIC CLEANING AGENT ON
COILS OR BASE PAN. USE A BIODEGRADABLE CLEANING
AGENT AND DEGREASER. THE USE OF HARSH CLEANING
MATERIALS MAY LEAD TO DETERIORATION OF THE
ALUMINUM FINS OR THE COIL END PLATES.

The indoor coil and outdoor coils and base pan should

be inspected periodically (annually or semi-annually)

and cleaned of all debris (lint, dirt, leaves, paper, etc.)

as necessary. Under extreme conditions, more frequent
cleaning may be required. Clean the coils with and base
pan with a coil comb or soft brush and compressed air or
vacuum. A low pressure washer device may also be used;
however, you must be careful not to bend the aluminum fin
pack. Use a sweeping up and down motion in the direction
of the vertical aluminum fin pack when pressure cleaning
coils.

NOTE: IT IS EXTREMELY IMPORTANT TO INSURE THAT
NONE OF THE ELECTRICAL AND/ OR ELECTRONIC PARTS OF
THE UNIT GET WET WHEN CLEANING. BE SURE TO COVER
ALL ELECTRICAL COMPONENTS TO PROTECT THEM FROM
WATER OR SPRAY.

NOTE: WHEN INSTALLED ON OR NEAR SEA COAST
ENVIRONMENTS, IT RECOMMENDED THAT ALL COILS BE
CLEANED AT MINIMUM BIANNUALLY.

DECORATIVE FRONT

Use a damp (not wet) cloth when cleaning the control
area to prevent water from entering the unit, and possibly
damaging the electronic control.

The decorative front and the cabinet can be cleaned with
warm water and a mild liquid detergent. Do NOT use
solvents or hydrocarbon based cleaners such as acetone,
naphtha, gasoline, benzene, etc.

The indoor coil can be vacuumed with a dusting attachment
if it appears to be dirty. DO NOT BEND FINS. The outdoor
coil can be gently sprayed with a garden hose.

The air filter should be inspected weekly and cleaned
if needed by vacuuming with a dust attachment or

by cleaning in the sink using warm water and a mild
dishwashing detergent. Dry the filter thoroughly before
reinstalling. Use caution, the coil surface can be sharp.

FAN MOTOR & COMPRESSOR
The fan motor & compressor are permanently lubricated
and require no additional lubrication.

WALL SLEEVE

Inspect the inside of the wall sleeve and drain system
periodically (annually or semi-annually) and clean as
required. Under extreme conditions, more frequent
cleaning may be necessary. Clean both of these areas with
an antibacterial and antifungal cleaner. Rinse both items
thoroughly with water and ensure that the drain outlets are
operating correctly. Check the sealant around the sleeve
and reseal areas as needed.

Inspect for mold or mildew periodically. If present, ensure
the sealing gasket around the unit is in good condition and
not allowing outside air (or light) through the gasket.

BLOWER WHEEL / HOUSING / CONDENSOR FAN / SHROUD
Inspect the indoor blower and its housing, evaporator
blade, condenser fan blade and condenser shroud
periodically (yearly or bi-yearly) and clean of all debris (lint,
dirt, mold, fungus, etc.). Clean the blower housing area
and blower wheel with an antibacterial / antifungal cleaner.
Use a biodegradable cleaning agent and degreaser on
condenser fan and condenser shroud. Use warm or cold
water when rinsing these items. Allow all items to dry
thoroughly before reinstalling them.

ELECTRICAL / ELECTRONIC

Periodically (at least yearly or bi-yearly) inspect all control
components: electronic, electrical and mechanical, as

well as the power supply. Use proper testing instruments
(voltmeter, ohmmeter, ammeter, wattmeter, etc.) to perform
electrical tests. Use an air conditioning or refrigeration
thermometer to check room, outdoor and coil operating
temperatures.

AIR FILTER

To ensure proper unit operation, the air filter should be
cleaned at least monthly, and more frequently if conditions
warrant. The unit must be turned off before the filter is
cleaned.
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SERVICING

REMOVE AND INSTALL THE CHASSIS

REMOVE THE CHASSIS

R-410A SEALED SYSTEM REPAIR

A WARNING

A WARNING

ELECTRIC SHOCK HAZARD

TURN OFF ELECTRIC POWER BEFORE SERVICE AND
INSTALLATION. ALL ELECTRICAL CONNECTIONS

AND WIRING MUST BE INSTALLED BY A QUALIFIED
ELECTRICIAN AND CONFORM TO THE NATIONAL
ELECTRIC CODE AND ALL LOCAL CODES WHICH HAVE
JURISDICTION. FAILURE TO DO SO CAN RESULT IN
PERSONAL INJURY OR DEATH.

REFRIGERATION SYSTEM UNDER HIGH PRESSURE!

DO NOT PUNCTURE, HEAT, EXPOSE TO FLAME OR INCINERATE. ONLY
CERTIFIED REFRIGERATION TECHNICIANS SHOULD SERVICE THIS
EQUIPMENT. R410A SYSTEMS OPERATE AT HIGHER PRESSURES
THAN R22 EQUIPMENT. APPROPRIATE SAFE SERVICE AND HANDLING
PRACTICES MUST BE USED. ONLY USE GAUGE SETS DESIGNED FOR
USE WITH R410A. DO NOT USE STANDARD R22 GAUGE SETS.

A CAUTION

CUT / SEVER HAZARD

SoME EpGEs MAY BE SHARP, USE GLOVES OR
OTHER HAND PROTECTION WHEN

HANDLING UNIT.

FAILURE To Do So CAN REsULT IN MINOR ToO
MODERATE PERSONAL INJURY.

A WARNING
EPA 608 WARNING:

IT IS A VIOLATION OF THE ENVIRONMENTAL PROTECTION AGENCY,
CLAUSG608A, TO SERVICE REFRIGERATION SYSTEMS WITHOUT PROPER

CERTIFICATION.

SERVICING / CHASSIS QUICK CHANGEOUTS

The chassis is designed for quick disconnect and change
out. For minor electrical service, the control box cover

lifts straight up after the screws & disconnect head are
removed. For major electrical, refrigeration and fan service
the chassis may be re-moved from utility closet.

To REMOVE THE CHASSIS FROM THE CLOSET:
1. Disconnect the power coming into the unit from
the main breaker panel or the closet mounted
disconnect.
Switch the wall Thermostat off.
Pull the Power Disconnect located in the front of the
chassis.
Disconnect the electrical connection.
Disconnect the duct work.
Disconnect condensate drain on 9-18,000 BTU models
(2018 18,000 BTU models excluded).
7. Slide the chassis out of the wall plenum.
8. Lift the chassis out of the utility closet.
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NOTE: THE FOLLOWING IS A LIST OF IMPORTANT
CONSIDERATIONS WHEN WORKING WITH R-410A
EQUIPMENT.

1. R-410A pressure is approximately 60% higher than
R-22 pressure.

2. R-410A cylinders must not be allowed to exceed 125 F,
they may leak or rupture.

3. R-410A must never be pressurized with a mixture of
air, it may become
flammable.

4. Servicing equipment and components must be
specifically designed for use with R-410A and
dedicated to prevent contamination.

5. Manifold sets must be equipped with gauges capable
of reading 750 psig (high side) and 200 psig (low side),
with a 500-psig low-side retard.

6. Gauge hoses must have a minimum 750-psig service
pressure rating

7. Recovery cylinders must have a minimum service
pressure rating of 400 psig, (DOT 4BA400 and DOT
BWA400 approved cylinders).

8. POE (Polyol-Ester) lubricants must be used with
R-410A equipment.

9. To prevent moisture absorption and lubricant
contamination, do not leave the refrigeration system
open to the atmosphere longer than 1 hour.

10. Weigh-in the refrigerant charge into the high side of the
system.

11. Introduce liquid refrigerant charge into the high side of
the system.

12. For low side pressure charging of R-410A, use a
charging adaptor.

13. Use industry standard R-410A filter dryers.
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SERVICING

NOTE: SEALED SYSTEM REPAIRS To CooL-ONLY MODELS
REQUIRE THE INSTALLATION OF A LiQuib LINE DRIER.

EQUIPMENT REQUIRED:
1. Electrical Multimeter
2. E.P.A. Approved Refrigerant Recovery System
3. Vacuum Pump (capable of 200 microns or less
vacuum.)
Acetylene Welder
Electronic Halogen Leak Detector capable of detecting
HFC (Hydrofluorocarbon) refrigerants.
R410A Refrigerant Manifold
1/4” Braze-type Access Ports
Pinch Tool
Refrigerant Scale
. Vacuum Gauge - (0 - 1000 microns)
. Facilities for flowing nitrogen through refrigeration
tubing during all brazing processes.
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EQuiPMENT MusT BE CAPABLE OF:
1. Recovering refrigerant to EPA required levels.
2. Evacuation from both the high side and low side of the
system simultaneously.
3. Introducing refrigerant charge into high side of the
system.
4. Accurately weighing the refrigerant charge introduced
into the system.

A WARNING

ELECTRIC SHOCK HAZARD

UNPLUG AND/OR DISCONNECT ALL ELECTRICAL
POWER TO THE UNIT BEFORE PERFORMING
INSPECTIONS, MAINTENANCES OR SERVICE.
FAILURE TO DO SO COULD RESULT IN ELECTRIC
SHOCK, SERIOUS INJURY OR DEATH.

.

A WARNING

HIGH PRESSURE HAZARD

SEALED REFRIGERATION SYSTEM CONTAINS REFRIGERANT AND OIL
UNDER HIGH PRESSURE. PROPER SAFETY PROCEDURES MUST BE
FOLLOWED, AND PROPER PROTECTIVE CLOTHING MUST BE WORN
WHEN WORKING WITH REFRIGERANTS. FAILURE TO FOLLOW THESE
PROCEDURES COULD RESULT IN SERIOUS INJURY OR DEATH.

REFRIGERANT CHARGING

NOTE: BECAUSE THE REFRIGERANT SYSTEM IS A SEALED
SYSTEM, SERVICE PROCESS TUBES WILL HAVE TO BE
INSTALLED. FIRST INSTALL A LINE TAP AND REMOVE
REFRIGERANT FROM SYSTEM. MAKE NECESSARY SEALED
SYSTEM REPAIRS AND VACUUM SYSTEM. CRIMP PROCESS
TUBE LINE AND SOLDER END SHUT. DO NOT LEAVE A
SERVICE VALVE IN THE SEALED SYSTEM.

Proper refrigerant charge is essential to proper unit
operation. Operating a unit with an improper refrigerant
charge will result in reduced performance (capacity) and/or
efficiency. Accordingly, the use of proper charging methods
during servicing will insure that the unit is functioning as
designed and that its compressor will not be damaged.

Too much refrigerant (overcharge) in the system is just as
bad (if not worse) than not enough refrigerant
(undercharge). They both can be the source of certain
compressor failures if they remain uncorrected for any
period of time. Quite often, other problems (such as

low air flow across evaporator, etc.) are misdiagnosed

as refrigerant charge problems. The refrigerant circuit
diagnosis chart will assist you in properly diagnosing the
systems.

An overcharged unit will return liquid refrigerant (slugging)
back to the suction side of the compressor eventually
causing a mechanical failure within the compressor. This
mechanical failure can manifest itself as valve failure,
bearing failure, and/or other mechanical failure. The
specific type of failure will be influenced by the amount of
liquid being returned, and the length of time the slugging
continues.

Not enough refrigerant (undercharge) on the other hand,
will cause the temperature of the suction gas to increase

to the point where it does not provide sufficient cooling for
the compressor motor. When this occurs, the motor winding
temperature will increase causing the motor to overheat
and possibly cycle open the compressor overload protector.
Continued overheating of the motor windings and/or cycling
of the overload will eventually lead to compressor motor or
overload failure.

UNDERCHARGED REFRIGERANT SYSTEMS

A WARNING

ELECTRIC SHOCK HAZARD

UNPLUG AND/OR DISCONNECT ALL ELECTRICAL
POWER TO THE UNIT BEFORE PERFORMING
INSPECTIONS, MAINTENANCES OR SERVICE.
FAILURE TO DO SO COULD RESULT IN ELECTRIC

.

SHOCK, SERIOUS INJURY OR DEATH.




SERVICING

A WARNING

HIGH PRESSURE HAZARD

SEALED REFRIGERATION SYSTEM CONTAINS REFRIGERANT AND OIL
UNDER HIGH PRESSURE. PROPER SAFETY PROCEDURES MUST BE
FOLLOWED, AND PROPER PROTECTIVE CLOTHING MUST BE WORN
WHEN WORKING WITH REFRIGERANTS. FAILURE TO FOLLOW THESE
PROCEDURES COULD RESULT IN SERIOUS INJURY OR DEATH.

An undercharged system will result in poor performance
(low pressures, etc.) in both the heating and cooling cycle.

Whenever you service a unit with an undercharge of
refrigerant, always suspect a leak. The leak must be
repaired before charging the unit.

To check for an undercharged system, turn the unit on,
allow the compressor to run long enough to establish
working pressures in the system (15 to 20 minutes).

During the cooling cycle you can listen carefully at the exit
of the metering device into the evaporator; an intermittent
hissing and gurgling sound indicates a low refrigerant
charge. Intermittent frosting and thawing of the evaporator
is another indication of a low charge, however, frosting
and thawing can also be caused by insufficient air over the
evaporator or partial restriction in the refrigeration system
besides the metering device..

Checks for an undercharged system can be made at the
compressor. If the compressor seems quieter than normal,
it is an indication of a low refrigerant charge.

A check of the amperage drawn by the compressor
motor should show a lower reading. (Check the Unit
Specification.) After the unit has run 10 to

15 minutes, check the gauge pressures. Gauges
connected to system with an undercharge will have low
head pressures and substantially low suction pressures.
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Undercharged System

UNDERCHARGED SYSTEM

OVERCHARGED REFRIGERANT SYSTEMS

A WARNING

ELECTRIC SHOCK HAZARD

UNPLUG AND/OR DISCONNECT ALL ELECTRICAL
POWER TO THE UNIT BEFORE PERFORMING
INSPECTIONS, MAINTENANCES OR SERVICE.
FAILURE TO DO SO COULD RESULT IN ELECTRIC
SHOCK, SERIOUS INJURY OR DEATH.

A WARNING

HIGH PRESSURE HAZARD

SEALED REFRIGERATION SYSTEM CONTAINS REFRIGERANT AND OIL
UNDER HIGH PRESSURE. PROPER SAFETY PROCEDURES MUST BE
FOLLOWED, AND PROPER PROTECTIVE CLOTHING MUST BE WORN
WHEN WORKING WITH REFRIGERANTS. FAILURE TO FOLLOW THESE
PROCEDURES COULD RESULT IN SERIOUS INJURY OR DEATH.

¥

Whenever an overcharged system is indicated, always
make sure that the problem is not caused by air flow
problems. Improper air flow over the evaporator coil may
indicate some of the same symptoms as an over charged
system.

An overcharge can cause the compressor to fail, since it
would be “slugged” with liquid refrigerant.

The charge for any system is critical. When the compressor
is noisy, suspect an overcharge, when you are sure that
the air quantity over the evaporator coil is correct. Icing

of the evaporator will not be encountered because the
refrigerant will boil later if at all. Gauges connected to
system will usually have higher head pressure (depending
upon amount of over charge). Suction pressure should be
slightly higher.

Compressor amps will be near normal or higher.
Noncondensables can also cause these symptoms. To
confirm, reclaimsome of the charge, if conditions improve,
system may be overcharged. If conditions don’t improve,
Noncondensables are indicated.
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Reversin
]—I Valve

Compresso!

Accumulator

Suction Pressure Head

5 Indoor Coil Noticeably High Prlessure H Outdoor
5 Compressor Slightly H Coil
I Slugged with Higher

Refrigerant

(e

Overcharged System

OVERCHARGED SYSTEM

RESTRICTED REFRIGERANT SYSTEM

Troubleshooting a restricted refrigerant system can be
difficult. The following procedures are the more common
problems and solutions to these problems. There are two
types of refrigerant restrictions: Partial restrictions and
complete restrictions.

A partial restriction allows some of the refrigerant to
circulate through the system.

With a complete restriction there is no circulation of
refrigerant in the system.

Restricted refrigerant systems display the same symptoms
as a “low-charge condition.”

When the unit is shut off, or the compressor disengages,
the gauges may equalize very slowly.

A quick check for either condition begins at the evaporator.
With a partial restriction, there may be gurgling sounds

at the metering device entrance to the evaporator. The
evaporator in a partial restriction could be partially frosted
or have an ice ball close to the entrance of the metering
device. Frost may continue on the suction line back to the
compressor.

Often a partial restriction of any type can be found by feel,
as there is a temperature difference from one side of the
restriction to the other.

With a complete restriction, there will be no sound at the
metering device entrance. An amperage check of the
compressor with a partial restriction may show normal
current when compared to the unit specifi cation. With a

complete restriction the current drawn may be considerably

less than normal, as the compressor is running in a deep
vacuum (no load.) Much of the area of the condenser will
be relatively cool since most or all of the liquid refrigerant
will be stored there.

The following conditions are based primarily on a system in
the cooling mode.

Accumulator

Head Pressure

Suction Pressure Lower Qutdoor Coll

LI

F ndoor Coll Deep Vacuum Compressor
Gauges will not
equalize with
unit shut off
:--aL u
Completely Restricted System
HH
[Compressor Reversing
Valve
Accumulator )y Head
_)'/ Pressur
H Suction Pressure Lower _
H Indoor Coil Lower Outdoor Coil
= Gauges may equalize
very slowly

Partially Restricted System

RESTRICTED SYSTEM

SEALED SYSTEM METHOD OF CHARGING/REPAIRS

A CAUTION
BURN HAZARD!

PROPER SAFETY PROCEDURES MUST BE FOLLOWED, AND PROPER
PROTECTIVE CLOTHING MUST BE WORN WHEN WORKING WITH A
TORCH. FAILURE TO FOLLOW THESE PROCEDURES COULD RESULT IN
MODERATE OR SERIOUS INJURY.

A CAUTION
FREEZE HAZARD!

PROPER SAFETY PROCEDURES MUST BE FOLLOWED, AND PROPER
PROTECTIVE CLOTHING MUST BE WORN WHEN WORKING WITH LIQUID
REFRIGERANT. FAILURE TO FOLLOW THESE PROCEDURES COULD

RESULT IN MINOR TO MODERATE INJURY.

The refrigerant cycle is critically charged. The only
acceptable method for charging the sealed system is the
Weighed in Charge Method.
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The weighed in method should always be used whenever
a charge is removed from a unit such as for a leak repair,
compressor replacement, or when there is no refrigerant

charge left in the unit. To charge by this method, requires
the following steps:

1. Install a piercing valve to remove refrigerant from the
sealed system. (Piercing valve must be removed from
the system before recharging.)

Recover Refrigerant in accordance with EPA
regulations.

Install a process tube to sealed system.

Make necessary repairs to system.

Evacuate system to 200 microns or less.

Weigh in refrigerant with the property quantity of
R-410A refrigerant.

Start unit, and verify performance.

Crimp the process tube and solder the end shut.

N

o0k w

®© N

EXTERNAL STATIC PRESSURE

External Static Pressure can best be described as the
pressure difference (drop) between the Positive Pressure
(discharge) and the Negative Pressure (intake) sides of
the blower. External Static Pressure is developed by the
blower as a result of resistance to airflow (Friction) in the
air distribution system EXTERNAL to the Vertical PTAC
cabinet.

Resistance applied externally to the Vertical PTAC (i.e. duct
work, filters, etc.) on either the supply or return side of the
system causes an INCREASE in External Static Pressure
accompanied by a REDUCTION in airflow.

External Static Pressure is affected by two factors.
1. Resistance
2. Blower Speed (Changing to a higher or lower blower
speed will raise or lower the External Static Pressure
accord ingly).

These affects must be understood and taken into
consideration when checking External Static Pressure/
Airfl ow to insure that the system is operating within design
conditions.

Operating a system with insufficient or excessive airflow
can cause a variety of different operating problems.
Among these are problems such as, reduced capacity,
freezing evaporator coils, premature compressor’ heating
component failures, and/ or other air local distribution
issues.

System airflow should always be verified upon completion
of a new installation, or before a change-out, compressor
replace-ment, or in the case of heat strip failure to insure
that the failure was not caused by improper airflow.

CHECKING EXTERNAL STATIC PRESSURE

The airflow through the unit can be determined by
measuring the external static pressure of the system, and
consulting the blower performance data for the specific
Vertical PTAC.

1. Set up to measure external static pressure at the
supply and return air.

2. Ensure the coil and filter are clean, and that all the
registers are open.

3. Determine the external static pressure with the blower
operating.

Use an incline or dual port manometer to measure.

Measurement should be taken roughly 3-6” from the
collar and the center of the indoor coil with the filter

installed.

4. Refer to the Air Flow Data for your Vertical PTAC
system to find the actual airflow for factory-selected fan
speeds.

5. If the actual airfl ow is either too high or too low, the
blower speed will need to be changed to appropriate
setting or the ductwork will need to be reassessed and
corrections made as required.

6. Select a speed, which most closely provides the
required airflow for the system.

7. Recheck the external static pressure with the new
speed. External static pressure (and actual airflow) will
have changed to a higher or lower value depending
upon speed selected. Recheck the actual airflow
(at this “new” static pressure) to confirm speed
selection.

8. Repeat steps 8 and 9 (if necessary) until proper airfl ow
has been obtained.

EXAMPLE: AIRFLOW REQUIREMENTS ARE CALCULATED
AS FOLLOWS: HAVING A WET COIL CREATES ADDITIONAL
RESISTANCE TO AIRFLOW. THIS ADDITIONAL RESISTANCE
MUST BE TAKEN INTO CONSIDERATION TO OBTAIN
ACCURATE AIRFLOW INFORMATION.

Supply =

\

Inclined
Manometer

Return
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Determining the Indoor CFM

MODEL AVH09/12 AVH18 AVH24

FAN SPEED LOW HIGH LOW HIGH LOW HIGH
ESP (") CFM

0.0" 470 520 730 800 755 805
0.05" 460 510 670 735 700 750
0.10" 430 490 630 675 660 700
0.15" 410 470 595 640 615 665
0.20" 360 440 550 600 575 625
0.25" 310 400 505 550 525 580
030" 260 350 455 500 485 540
035" - -- 400 445 450 500
0.40" - -- 345 400 415 465

* values indicate rated performance point
Table XXX (determining Indoor CFM)

Correct CFM (if needed): Correction Multipliers
230V 1.00
208V 0.97
265V
Heating 1.00
Cooling 0.95

EXPLANATION OF CHARTS
Chart A is the nominal dry coil Vertical PTAC CFMs. Chart
B is the correction factors beyond nominal conditions.

1% TON SYSTEM ( 18,000 Btu)

Operating on high speed @ 230 volts with dry coil
measured external static pressure .10

Air Flow = 450 CFM

In the same SYSTEM used in the previous example but
having a WET coil you must use a correction factor of
.95 (i.e. 450 x .95=428 CFM) to allow for the resistance
(internal) of the condensate on the coil.

It is important to use the proper procedure to check
external Static Pressure and determine actual airfl ow.
Since in the case of the Vertical PTAC, the condensate will
cause a reduction in measured External Static Pressure for
the given airfl ow.

It is also important to remember that when dealing with
Vertical PTAC units that the measured External Static
Pressure in-creases as the resistance is added externally
to the cabinet. Example: duct work, filters, grilles.

INDOOR AIRFLOW DATA

The Vertical PTAC units must be installed with a free return
air configuration. The table below lists the indoor airflow at
corresponding static pressures. All units are rarted at low
speed.

The Vertical PTAC units are designed for either single
speed or two fan speed operation. For single speed
operation refer to the airflow table below and select the
most appropriate CFM based on the ESP level. Connect
the fan output from the thermostat to the unit on either the
GL terminal for low speed or to the GH terminal for high
speed operation.

For thermostats with two-speed fan outputs connect the
low speed output to the unit GL terminal and the high
speed output to the GH terminal.

DucTWORK PREPARATION

If flex duct is used, be sure all the slack is pulled out of the
flex duct. Flex duct ESP can increase considerably when
not fully extended. DO NOT EXCEED a total of .30 ESP,
as this is the MAXIMUM design limit for the Vertical PTAC
A-Series unit.

IMPORTANT NOTE: FLEX Duct CAN COLLAPSE AND
CAUSE AIRFLOW RESTRICTIONS. Do NoT Use FLEX Duct
FoR: 90 DEGREE BENDS, OR UNSUPPORTED RUNs OF 5
FT. OR MORE.
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FRESH AIR DOOR

The Fresh Air Door is an “intake” system. The fresh air door
opened via a slide on the front of the chassis located just
above the indoor coil. Move the slide left to open and right
to close the fresh air door. The system is capable of up to
60 CFM of fresh air @ ~.3” H20 internal static pressure.

CHECKING APPROXIMATE AIRFLOW

If an inclined manometer or Magnehelic gauge is not
available to check the External Static Pressure, or the
blower performance data is unavailable for your unit,
approximate air fl ow call be calculated by measuring the
temperature rise, then using tile following criteria.

Kilowatts x 3413

CFM =
Temp Rise x 1.08

ELECTRIC HEAT STRIPS
The approximate CFM actually being delivered can be
calculated by using the following formula:

DO NOT simply use the Kilowatt Rating of the heater (i.e.
2.5, 3.4, 5.0) as this will result in a less-than-correct airfl ow
cal-culation. Kilowatts may be calculated by multiplying the
measured voltage to the unit (heater) times the measured
current draw of all heaters (ONLY) in operation to obtain
watts. Kilowatts are than obtained by dividing by 1000.

EXAMPLE: Measured voltage to unit (heaters) is 230 volts.
Measured Current Draw of strip heaters is 11.0 amps.

230 x 11.0 = 2530
2530/1000 = 2.53 Kilowatts
2.53 x 3413 =8635
Supply Air = 95°F

Return Air = -75°F
Temperature Rise = 20°F

20x1.08=21.6
8635 _ 400 CFM
21.6

COMPONENT TESTING

HERMETIC COMPONENTS CHECK

A CAUTION

CUT / SEVER HAZARD

SoME EpGEs MAY BE SHARP, USE GLOVES OR
OTHER HAND PROTECTION WHEN

HANDLING UNIT.

FAILURE To Do So CAN REsSULT IN MINOR To
MODERATE PERSONAL INJURY.

\ng

AV

A CAUTION
BURN HAZARD!

PROPER SAFETY PROCEDURES MUST BE FOLLOWED, AND PROPER
PROTECTIVE CLOTHING MUST BE WORN WHEN WORKING WITH A
TORCH. FAILURE TO FOLLOW THESE PROCEDURES COULD RESULT IN
MODERATE OR SERIOUS INJURY.

METERING DEVICE - CAPILLARY TUBE SYSTEMS
All units are equipped with capillary tube metering devices.

Checking for restricted capillary tubes:

1. Connect pressure gauges to unit.

2. Start the unit in the cooling mode. If after a few minutes
of operation the pressures are normal, the check valve
and the cooling capillary are not restricted.

3. Switch the unit to the heating mode and observe the
gauge readings after a few minutes running time. If
the system pressure is lower than normal, the heating
capillary is restricted.

4. If the operating pressures are lower than normal
in both the heating and cooling mode, the cooling
capillary is restricted.

CHECK VALVE

A unique two-way check valve is used on the reverse cycle
heat pumps. It is pressure operated and used to direct the
flow of refrigerant through a single filter drier and to the
proper capillary tube during either the heating or cooling
cycle.

NOTE: THE SLIDE (CHECK) INSIDE THE VALVE IS MADE OF

TEFLON. SHOULD IT BECOME NECESSARY TO REPLACE THE
CHECK VALVE, PLACE A WET CLOTH AROUND THE VALVE TO
PREVENT OVERHEATING DURING THE BRAZING OPERATION.

One-way Check Valve
(Heat Pump Models)

ud,

CHECK VALVE
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CHECK VALVE OPERATION

In the cooling mode of operation, high pressure liquid
enters the check valve forcing the slide to close the
opposite port (liquid line) to the indoor coil. Refer to
refrigerant flow chart. This directs the refrigerant through
the filter drier and cooling capillary tube to the indoor coil.

In the heating mode of operation, high pressure refrigerant
enters the check valve from the opposite direction, closing
the port (liquid line) to the outdoor coil. The flow path of
the refrigerant is then through the filter drier and heating
capillary to the outdoor coil.

Failure of the slide in the check valve to seat properly in
either mode of operation will cause flooding of the cooling
coil. This is due to the refrigerant bypassing the heating or
cooling capillary tube and entering the liquid line.

CooLING MODE

In the cooling mode of operation, liquid refrigerant from
condenser (liquid line) enters the cooling check valve
forcing the heating check valve shut. The liquid refrigerant
is directed into the liquid dryer after which the refrigerant is
metered through cooling capillary tubes to evaporator.

NOTE: Liauib REFRIGERANT WILL ALsO BE DIRECTED
THROUGH THE HEATING CAPILLARY TUBES IN A
ConNTINUOUs Loop DURING THE COOLING MODE.

HEATING MODE

In the heating mode of operation, liquid refrigerant from
the indoor coil enters the heating check valve forcing the
cooling check valve shut. The liquid refrigerant is directed
into the liquid dryer after which the refrigerant is metered
through the heating capillary tubes to outdoor coils.

NOTE: Liauib REFRIGERANT WILL ALsO BE DIRECTED
THROUGH THE COOLING CAPILLARY TUBES IN A
ConNTINUOUSs Loop DURING THE HEATING MODE.

REVERSING VALVE DESCRIPTION AND OPERATION

The Reversing Valve controls the direction of refrigerant
flow to the indoor and outdoor coils. It consists of a
pressure-operated, main valve and a pilot valve actuated
by a solenoid plunger. The solenoid is energized during the
heating cycle only. The reversing valves used in the RAC
system is a 2-position, 4-way valve.

The single tube on one side of the main valve body is the
high-pressure inlet to the valve from the compressor. The
center tube on the opposite side is connected to the low
pressure (suction) side of the system. The other two are
connected to the indoor and outdoor coils. Small capillary
tubes connect each end of the main valve cylinder to the
“A” and “B” ports of the pilot valve. A third capillary is a
common return line from these ports to the suction tube on
the main valve body. Four-way reversing valves also have
a capillary tube from the compressor discharge tube to the
pilot valve.

The piston assembly in the main valve can only be shifted
by the pressure differential between the high and low sides
of the system. The pilot section of the valve opens and
closes ports for the small capillary tubes to the main valve
to cause it to shift.

NOTE: SYSTEM OPERATING PRESSURES MUST BE NEAR
NORMAL BEFORE VALVE CAN SHIFT.

PILOT SOLENOID VALVE
FROM VALVE DISCHARGE

1
—, B
ﬁh

TO COMPRESSOR SUCTION
TO OUTDOOR
coiL

FROM INDOOR COIL "

FROM COMPRESSOR DISCHARGE

4-WAY REVERSING VALVE

REVERSING VALVE

TESTING THE REVERSING VALVE SOLENOID CoIL

A WARNING

ELECTRIC SHOCK HAZARD

DISCONNECT POWER TO THE UNIT BEFORE
SERVICING. FAILURE TO FOLLOW THIS WARNING
COULD RESULT IN SERIOUS INJURY OR DEATH.

8

The solenoid coil is an electromagnetic type coil mounted
on the reversing valve and is energized during the
operation of the compressor in the heating cycle.
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Turn off high voltage electrical power to unit.

. Unplug line voltage lead from reversing valve coil.

3. Check for electrical continuity through the coil. If you do
not have continuity replace the coil.

4. Check from each lead of coil to the copper liquid line as
it leaves the unit or the ground lug. There should be no
continuity between either of the coil leads and ground;
if there is, coil is grounded and must be replaced.

5. If coil tests okay, reconnect the electrical leads.

6. Make sure coil has been assembled correctly.

N —

NOTE: DO NOT START UNIT WITH SOLENOID COIL
REMOVED FROM VALVE, OR DO NOT REMOVE COIL AFTER
UNIT IS IN OPERATION. THIS WILL CAUSE THE COIL TO
BURN OUT.

ToucH TEST IN HEATING/COOLING CYCLE

A CAUTION
BURN HAZARD!

CERTAIN UNIT COMPONENTS OPERATE AT TEMPERATURES HOT
ENOUGH TO CAUSE BURNS. PROPER SAFETY PROCEDURES MUST BE
FOLLOWED, AND PROPER PROTECTIVE CLOTHING MUST BE WORN.
FAILURE TO FOLLOW THESE PROCEDURES COULD RESULT IN MINOR TO

MODERATE INJURY.

The only definite indications that the slide is in the mid-
position is if all three tubes on the suction side of the valve
are hot after a few minutes of running time.

NOTE: IF BOTH TUBES SHOWN AS HOT OR COOL ARE NOT
THE SAME CORRESPONDING TEMPERATURE, REFER TO
FIGURE 703, THEN THE REVERSING VALVE IS NOT SHIFTING
PROPERLY.

CHECKING THE REVERSING VALVE

A WARNING

HIGH PRESSURE HAZARD!

SEALED REFRIGERATION SYSTEM CONTAINS REFRIGERANT AND OIL
UNDER HIGH PRESSURE. PROPER SAFETY PROCEDURES MUST BE
FOLLOWED, AND PROPER PROTECTIVE CLOTHING MUST BE WORN
WHEN WORKING WITH REFRIGERANTS. FAILURE TO FOLLOW THESE

PROCEDURES COULD RESULT IN SERIOUS INJURY OR DEATH.

NOTE: YOU MUST HAVE NORMAL OPERATING PRESSURES
BEFORE THE REVERSING VALVE CAN SHIFT.

Check the operation of the valve by starting the system
and switching the operation from “Cooling” to “Heating” and
then back to “Cooling”. Rapidly cycle. Do not hammer on
valve.

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

Should the valve fail to shift from cooling to heating,

block the air flow through the outdoor coil and allow the
discharge pressure to build in the system. Then switch the
system from heating to cooling.

If the valve is stuck in the heating position, block the air
flow through the indoor coil and allow discharge pressure
to build in the system. Then switch the system from heating
to cooling.

Should the valve fail to shift in either position after
increasing the discharge pressure, replace the valve.

Dented or damaged valve body or capillary tubes can
prevent the main slide in the valve body from shifting.

If you determing this is the problem, replace the reversing
valve.

After all of the previous inspections and checks have been
made and determined correct, then perform the
“Touch Test” on the reversing valve.

FROM QUTDOOR COIL
@COMPRESSOR SUCTION

TO INDOOR COIL

HOT
BOTH THE SAME
TEMPERATURE

Reversing Valve in Heating Mode
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>
< JO OUTDOOR COIL
TO COMPRESSOR SUCTION

BOTH THE SAME
TEMPERATURE
COOL

BOTH THE
SAME
EMPERATURE

|_FROM COMPRESSOR DISCHARGE

CHECKING THE REVERSING VALVE

REPLACE THE REVERSING VALVE

A WARNING

EXPLOSION HAZARD!

THE USE OF NITROGEN REQUIRES A PRESSURE REGULATOR. FoLLow
ALL SAFETY PROCEDURES AND WEAR PROTECTIVE SAFETY CLOTHING
ETC. FAILURE TO FOLLOW PROPER SAFETY PROCEDURES COULD
RESULT IN SERIOUS INJURY OR DEATH.

A WARNING

HIGH PRESSURE HAZARD!

SEALED REFRIGERATION SYSTEM CONTAINS REFRIGERANT AND OIL
UNDER HIGH PRESSURE. PROPER SAFETY PROCEDURES MUST BE
FOLLOWED, AND PROPER PROTECTIVE CLOTHING MUST BE WORN
WHEN WORKING WITH REFRIGERANTS. FAILURE TO FOLLOW THESE
PROCEDURES COULD RESULT IN SERIOUS INJURY OR DEATH.

A NOTICE
FIRE HAZARD!

THE USE OF A TORCH REQUIRES EXTREME CARE AND PROPER
JUDGMENT. FOLLOW ALL SAFETY RECOMMENDED PRECAUTIONS AND
NOTICE COULD RESULT IN MODERATE TO SERIOUS PROPERTY

DAMAGE.

1. Install Process Tubes. Recover refrigerant
from sealed system. PROPER HANDLING OF
RECOVERED REFRIGERANT ACCORDING TO EPA
REGULATIONS IS REQUIRED.

2. Remove solenoid coil from reversing valve. If coil is
to be reused, remove solenoid and protect from heat
while changing valve.

3. Unbraze all lines from reversing valve.

4. Clean all excess braze from all tubing so that they will

slip into fittings on new valve.

Remove solenoid coil from new valve.

Protect new valve body from heat while brazing with

plastic heat sink (Thermo Trap) or wrap valve body with

wet rag.

7. Fit all lines into new valve and braze lines into new
valve.

o ;

8. Pressurize sealed system with a combination of
R-410A and nitrogen. Pressurize system to 550 psi and
triple evacuate. Check for leaks, using a suitable leak
detector. Recover refrigerant per EPA guidelines.

9. Once the sealed system is leak free, install solenoid
coil on new valve and charge the sealed system by
weighing in the proper amount and type of refrigerant
as shown on rating plate. Crimp the process tubes and
solder the ends shut. Do not leave Schrader or piercing
valves in the sealed system.

NOTE: WHEN BRAZING A REVERSING VALVE INTO THE
SYSTEM, IT IS OF EXTREME IMPORTANCE THAT THE
TEMPERATURE OF THE VALVE DOES NOT EXCEED 250°F AT
ANY TIME.

Wrap the reversing valve with a large rag saturated with
water. “Re-wet” the rag and thoroughly cool the valve after
each brazing operation of the four joints involved.

The wet rag around the reversing valve will eliminate

conduction of heat to the valve body when brazing the line
connection.
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NORMAL FUNCTION OF VALVE

s | w u NOTES:
VALVE eE | 2 @ 5 3
OPERATING | ££ | 3 g |33 ¢ £
@ o o o -
<8 = o 29 o T *
CONDITION z E 5 2 & & IEMPERATURE OF VALVE BODY
8¢& @ = * WARMER THAN VALVE BODY
1 2| 3| 4| 5| 6 POSSIBLE CAUSES CORRECTIONS
. Cool Hot -
Normal Cooling Hot Cool [ ¢ @ as (1) TVB TVB
. Hot Cool | .
Normal Heating Hot Cool | o ) as (2) TVB TVB
MALFUNCTION OF VALVE
No voltage to coil. Repair electrical circuit.
Check Electrical circuit and coil
Defective coil. Replace coil.
Low charge. Repair leak, recharge system.
Check refrigeration charge -
Pressure differential too high. Recheck system.
Valve will not Deenergize solenoid, raise head pressure,
. reenergize solenoid to break dirt loose.
shift from cool Hot Cool | C00h | Hob | wryg Hot | Pilot valve okay. Dirtin one bleeder hole| T Unsuccessful, remove valve, wash
to heat. as (2) as (1) Y- | out. Check on air before installing. If no
movement, replace valve, add strainer to
discharge tube, mount valve horizontally.
Stop unit. After pressures equalize, restart
; with solenoid energized. If valve shifts,
Piston cup leak N ¥ .
reattempt with compressor running. If still
no shift, replace valve.
Cool, Hot, " N ; Raise head pressure, operate solenoid to
Hot Cool as (2) as (1) VB VB Clogged pilot tubes. free. If still no shift, replace valve.
. Raise head pressure, operate solenoid
Valve will not P - op
Cool Hot Both ports of pilot open. (Back seat port fo free
shift from cool| Hot Cool y y Hot Hot oth p P pen. p partially clogged port. If still no shift,
as (2) as (1) did not close).
to heat replace
B valve.
Warm Cool Cool, Hot, *TVB Warm | Defective Compressor. Replace compressor
as (2) as (1) ’
Not enough pressure differential at start | Check unit for correct operating pressures
Hot Warm| Warm Hot *TVB Hot of stroke or not enough fl ow to maintain | and charge. Raise head pressure. If no
pressure differential. shift, use valve with smaller port.
Body damage. Replace valve
Starts to shift Hot Warm Warm Hot Hot Hot Both ports of pilot open. Ra|se_ head pressure, operate solenoid. If
but does not no shift, use valve with smaller ports.
comp|ete Hot Hot Hot Hot *TVB Hot Body damage. Replace valve
reversal. Valve hung up at mid-stroke. Pu_mplng Raise head pressure, operate solenoid. If
volume of compressor not suffi cient to . A
I no shift, use valve with smaller ports.
maintain reversal.
Raise head pressure, operate solenoid.
Hot Hot Hot Hot Hot Hot Both ports of pilot open. If no
shift, replace valve.
Hot, Cool, | . . . . . Operate valve several times, then recheck.
Ar_;parent Hot Cool as (1) as (2) TVB TVB Piston needle on end of slide leaking. If excessive leak, replace valve.
leap in heat- -
. Hot, Cool, | .x o " . . Operate valve several times, then recheck.
ing. Hot Cool WVB 'WVB | Pilot needle and piston needle leaking. h
as (1) as (2) If excessive leak, replace valve.
Hot Cool Hot, Cool, “TVB “TVB Pressure differential too high. Stop unit. Will reverse during equalization
as (1) as (2) period. Recheck system
. Raise head pressure, operate solenoid to
Clogged pilot tube. free dirt. [f still no shift, replace valve.
Raise head pressure, operate solenoid.
Hot Cool Remove valve and wash out. Check on air
Hot Cool as (1’) as (2‘) Hot *TVB Dirt in bleeder hole. before reinstalling, if no movement, replace
Will not shift valve. Add strainer to discharge tube.
Mount valve horizontally.
from heat to - -
Stop unit. After pressures equalize, restart
cool. Hot Cool with solenoid deenergized. If valve shifts,
Hot Cool ; ! Hot *TVB Piston cup leak. reattempt with compressor running. If it
as (1) as (2) - - h
still will not reverse while running, replace
the valve.
Hot, Cool, . .
Hot Cool as (1) as (2) Hot Hot Defective pilot. Replace valve.
Warm Cool V::r;q,) Cazo(lé) Warm *TVB | Defective compressor. Replace compressor

ToucH TEST CHART: TO SERVICE REVERSING VALVES
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COMPRESSOR CHECKS

A WARNING

ELECTRIC SHOCK HAZARD!
TURN OFF ELECTRIC POWER BEFORE SERVICE OR
INSTALLATION. ALL ELECTRICAL CONNECTIONS AND
WIRING MUST BE THE NATIONAL ELECTRICAL CODE
AND ALL LOCAL CODES WHICH HAVE JURISDICTION.
FAILURE TO DO SO CAN RESULT IN PERSONAL INJURY
OR DEATH.

A WARNING
BURN HAZARD!
PROPER SAFETY PROCEDURES MUST BE FOLLOWED, AND PROPER
PROTECTIVE CLOTHING MUST BE WORN WHEN WORKING WITH A

TORCH. FAILURE TO FOLLOW THESE PROCEDURES COULD RESULT IN
MODERATE OR SERIOUS INJURY.

¥

LockED ROTOR VOLTAGE (L.R.V.) TEST
Locked rotor voltage (L.R.V.) is the actual voltage available
at the compressor under a stalled condition.

SINGLE PHASE CONNECTIONS

Disconnect power from unit. Using a voltmeter, attach one

lead of the meter to the run “R” terminal on the compressor
and the other lead to the common “C” terminal of the com-

pressor. Restore power to unit.

DETERMINE L.R.V.

Start the compressor with the volt meter attached; then
stop the unit. Attempt to restart the compressor within a
couple of seconds and immediately read the voltage on the
meter. The compressor under these conditions will not start
and will usually kick out on overload within a few seconds
since the pressures in the system will not have had time to
equalize. Voltage should be at or above minimum voltage
of 197 VAC, as specified on the rating plate. If less than
minimum, check for cause of inadequate power supply; i.e.,
incorrect wire size, loose electrical connections, etc.

AMPERAGE (R.L.A) TEST

The running amperage of the compressor is the most
important of these readings. A running amperage higher
than that indicated in the performance data indicates that a
problem exists mechanically or electrically.

SINGLE PHASE RUNNING AND L.R.A. TEST

NOTE: CONSULT THE SPECIFICATION AND PERFORMANCE
SECTION FOR RUNNING AMPERAGE. THE L.R.A. CAN ALSO
BE FOUND ON THE RATING PLATE.

Select the proper amperage scale and clamp the
meter probe around the wire to the “C” terminal of the
COMPpressor.

Turn on the unit and read the running amperage on the
meter. If the compressor does not start, the reading will
indicate the locked rotor amperage (L.R.A.).

OVERLOADS

The compressor is equipped with either an external or
internal overload which senses both motor amperage

and winding temperature. High motor temperature or
amperage heats the overload causing it to open, breaking
the common circuit within the compressor. Heat generated
within the compressor shell, usually due to recycling of the
motor, is slow to dissipate. It may take anywhere from a
few minutes to several hours for the overload to reset.

CHECKING THE OVERLOADS

External Overloads on 9, 12, and 18K Btus

With power off, remove the leads from compressor
terminals. If the compressor is hot, allow the overload

to cool before starting check. Using an ohmmeter, test
continuity across the terminals of the external overload. If
you do not have continuity; this indicates that the overload
is open and must be replaced.

INTERNAL OVERLOADS ON 24K BTus

The overload is embedded in the motor windings to sense
the winding temperature and/or current draw. The overload
is connected in series with the common motor terminal.
Should the internal temperature and/or current draw
become excessive, the contacts in the overload will open,
turning off the compressor. The overload will automatically
reset, but may require several hours before the heat is
dissipated.

CHECKING THE INTERNAL OVERLOAD
1. With no power to unit, remove the leads from the
compressor terminals.
2. Using an ohmmeter, test continuity between
terminals

C-S and C-R. If no continuity, the compressor overload is
open and the compressor must be replaced.
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COMPRESSOR CHECKS

A WARNING

ELECTRIC SHOCK HAZARD!

TURN OFF ELECTRIC POWER BEFORE SERVICE OR
INSTALLATION. EXTREME CARE MUST BE USED, IF IT
BECOMES NECESSARY TO WORK ON EQUIPMENT WITH
POWER APPLIED. FAILURE TO DO SO COULD RESULT
IN SERIOUS INJURY OR DEATH.

.

A WARNING

HIGH PRESSURE HAZARD!

SEALED REFRIGERATION SYSTEM CONTAINS REFRIGERANT AND OIL
UNDER HIGH PRESSURE. PROPER SAFETY PROCEDURES MUST BE
FOLLOWED, AND PROPER PROTECTIVE CLOTHING MUST BE WORN
WHEN WORKING WITH REFRIGERANTS. FAILURE TO FOLLOW THESE
PROCEDURES COULD RESULT IN SERIOUS INJURY OR DEATH.

SINGLE PHASE RESISTANCE TEST

Remove the leads from the compressor terminals and set
the ohmmeter on the lowest scale (R x 1). Touch the leads
of the ohmmeter from terminals common to start (“C” to
“S”). Next, touch the leads of the ohmmeter from terminals
common to run (“C” to “R”).

Add values “C” to “S” and “C” to “R” together and

check resistance from start to run terminals (“S” to “R”).
Resistance “S” to “R” should equal the total of “C” to “S”
and “C”"to “R.”

In a single phase PSC compressor motor, the highest
value will be from the start to the run connections (“S” to
“R”). The next highest resistance is from the start to the
common connections (“S” to “C”). The lowest resistance
is from the run to common. (“C” to “R”) Before replacing a
compressor, check to be sure it is defective.

GROUND TEST

Use an ohmmeter set on its highest scale. Touch one
lead to the compressor body (clean point of contact as a
good connection is a must) and the other probe in turn
to each compressor terminal. If a reading is obtained the
compressor is grounded and must be replaced.

Check the complete electrical system to the compressor
and compressor internal electrical system, check to be
certain that compressor is not out on internal overload.

Complete evaluation of the system must be made
whenever you suspect the compressor is defective. If
the compressor has been operating for sometime, a
careful examination must be made to determine why the
compressor failed. Many compressor failures are caused
by the following conditions:

—_

. Improper air flow over the evaporator.
2. Overcharged refrigerant system causing liquid to be
returned to the compressor.
Restricted refrigerant system.
. Lack of lubrication.
Liquid refrigerant returning to compressor causing oil to
be washed out of bearings.
6. Noncondensables such as air and moisture in
the system. Moisture is extremely destructive to a
refrigerant system.
7. Capacitor.

ok

CHECKING COMPRESSOR EFFICIENCY
The reason for compressor inefficiency is normally due
to broken or damaged suction and/or discharge valves,
reducing the ability of the compressor to pump refrigerant
gas. This condition can be checked as follows:
1. Install a piercing valve on the suction and discharge or
liquid process tube.
2. Attach gauges to the high and low sides of the
system.-
3. Start the system to operate the compressor and
run a “cooling or heating perfor mance test.” If test
shows:
A. Below normal high side pressure
B. Above normal low side pressure
C. Low temperature difference across coil

The compressor valves are faulty - replace the compressor.

COMPRESSOR REPLACEMENT

A WARNING

ELECTRIC SHOCK HAZARD!

TURN OFF ELECTRIC POWER BEFORE SERVICE OR
INSTALLATION. EXTREME CARE MUST BE USED, IF IT
BECOMES NECESSARY TO WORK ON EQUIPMENT WITH
POWER APPLIED. FAILURE TO DO SO COULD RESULT
IN SERIOUS INJURY OR DEATH.

.

A WARNING

HIGH PRESSURE HAZARD!

SEALED REFRIGERATION SYSTEM CONTAINS REFRIGERANT AND OIL
UNDER HIGH PRESSURE. PROPER SAFETY PROCEDURES MUST BE
FOLLOWED, AND PROPER PROTECTIVE CLOTHING MUST BE WORN
WHEN WORKING WITH REFRIGERANTS. FAILURE TO FOLLOW THESE
PROCEDURES COULD RESULT IN SERIOUS INJURY OR DEATH.
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A WARNING

EXPLOSION HAZARD!

THE USE OF NITROGEN REQUIRES A PRESSURE REGULATOR. FoLLow
ALL SAFETY PROCEDURES AND WEAR PROTECTIVE SAFETY CLOTHING
ETC. FAILURE TO FOLLOW PROPER SAFETY PROCEDURES COULD
RESULT IN SERIOUS INJURY OR DEATH.

A WARNING
FREEZE HAZARD!

PROPER SAFETY PROCEDURES MUST BE FOLLOWED, AND PROPER
PROTECTIVE CLOTHING MUST BE WORN WHEN WORKING WITH LIQUID
REFRIGERANT. FAILURE TO FOLLOW THESE PROCEDURES COULD
RESULT IN MINOR TO MODERATE INJURY.

1. Be certain to perform all necessary electrical and
refrigeration tests to be sure the compressor is actually
defective before replacing.

2. Recover all refrigerant from the system though
the process tubes. PROPER HANDLING OF
RECOVERED REFRIGERANT ACCORDING TO EPA
REGULATIONS IS REQUIRED. Do not use gauge
manifold for this purpose if there has been a burnout.
You will contaminate your manifold and hoses. Use a
Schrader valve adapter and copper tubing for burnout
failures.

3. After all refrigerant has been recovered, disconnect
suction and discharge lines from the compressor and
remove compressor. Be certain to have both suction
and discharge process tubes open to atmosphere.

4. Carefully pour a small amount of oil from the suction
stub of the defective compressor into a clean
container.

5. Using an acid test kit (one shot or conventional kit),
test the oil for acid content according to the instructions
with the kit.

6. If any evidence of a burnout is found, no matter how
slight, the system will need to be cleaned up following
proper procedures.

7. Install the replacement compressor.

8. Pressurize with a combination of R-410A and nitrogen
and leak test all connections with an electronic or
Halide leak detector. Recover refrigerant and repair
any leaks found.
8a. If leak detector is unavailable remove all refrigerant
from system and pressurize with nitrogen to 350 psi.
Check that system holds pressure.

Repeat Step 8 to insure no more leaks are present.

9. Evacuate the system with a good vacuum pump
capable of a final vacuum of 200 microns or less.
The system should be evacuated through both liquid
line and suction line gauge ports. While the unit is
being evacuated, seal all openings on the defective
compressor. Compressor manufacturers will void
warranties on units received not properly sealed. Do
not distort the manufacturers tube connections.

10. Recharge the system with the correct amount of
refrigerant. The proper refrigerant charge will be
found on the unit rating plate. The use of an accurate
measuring device, such as a charging cylinder,
electronic scales or similar device is necessary.

COMPRESSOR REPLACEMENT -SPECIAL PROCEDURE IN
CASE OF COMPRESSOR BURNOUT

A WARNING

HIGH PRESSURE HAZARD!

SEALED REFRIGERATION SYSTEM CONTAINS REFRIGERANT AND OIL
UNDER HIGH PRESSURE. PROPER SAFETY PROCEDURES MUST BE
FOLLOWED, AND PROPER PROTECTIVE CLOTHING MUST BE WORN
WHEN WORKING WITH REFRIGERANTS.FAILURE TO FOLLOW THESE
PROCEDURES COULD RESULT IN SERIOUS INJURY OR DEATH.

A WARNING

ELECTRIC SHOCK HAZARD!

TURN OFF ELECTRIC POWER BEFORE SERVICE OR
INSTALLATION. EXTREME CARE MUST BE USED, IF IT
BECOMES NECESSARY TO WORK ON EQUIPMENT WITH
POWER APPLIED. FAILURE TO DO SO COULD RESULT
IN SERIOUS INJURY OR DEATH.

¥

A WARNING

EXPLOSION HAZARD!

THE USE OF NITROGEN REQUIRES A PRESSURE REGULATOR. FoLLOwW
ALL SAFETY PROCEDURES AND WEAR PROTECTIVE SAFETY CLOTHING
ETC. FAILURE TO FOLLOW PROPER SAFETY PROCEDURES COULD

RESULT IN SERIOUS INJURY OR DEATH.

—_

. Recover all refrigerant and oil from the system.

2. Remove compressor, capillary tube and filter drier
from the system.

3. Flush evaporator condenser and all connecting tubing
with dry nitrogen or equivalent. Use approved flushing
agent to remove all contamination from system.
Inspect suction and discharge line for carbon deposits.
Remove and clean if necessary. Ensure all acid is
neutralized.

4. Reassemble the system, including new drier strainer

and capillary tube.
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5. Pressurize with a combination of R-410A and nitrogen
and leak test all connections with an electronic or
Halide leak detector. Recover refrigerant and repair
any leaks found.
5a. If leak detector is unavailable remove all refrigerant
from system and pressurize with nitrogen to 350 psi.
Check that system holds pressure.

Repeat Step 5 to insure no more leaks are present.

6. Evacuate the system with a good vacuum pump
capable of a final vacuum of 200 microns or less.
The system should be evacuated through both liquid
line and suction line gauge ports. While the unit is
being evacuated, seal all openings on the defective
compressor. Compressor manufacturers will void
warranties on units received not properly sealed. Do
not distort the manufacturers tube connections.

7. Recharge the system with the correct amount of
refrigerant. The proper refrigerant charge will be
found on the unit rating plate. The use of an accurate
measuring device, such as a charging cylinder,
electronic scales or similar device is necessary.

ROTARY AND ScROLL COMPRESSOR SPECIAL
TROUBLESHOOTING AND SERVICE

Troubleshooting and servicing rotary compressors is
basically the same as on the reciprocating compressor with
only one main exception:

A WARNING

NEVER, UNDER ANY CIRCUMSTANCES, LIQUID CHARGE A ROTARY-
COMPRESSOR THROUGH THE LOW sIDE. DOING SO WOULD CAUSE
PERMANENT DAMAGE TO THE NEW COMPRESSOR. USE A CHARGING
ADAPTER.

BLOWER/FAN MOTOR

BLOWER/FAN MOTOR TEST

1. Visually inspect the motor’s wiring, housing etc., and
determine that the capacitor is serviceable.

2. Make sure the motor has cooled down.

3. Disconnect the fan motor wires from the control
board.

4. Test for continuity between the windings also, test to
ground.

5. If any winding is open or grounded replace the
motor.

6. Apply “live” test cord probes on black wire and
common terminal of capacitor. Motor should run at high
speed.

7. Apply “live” test cord probes on red wire and common
terminal of capacitor. Motor should run at low
speed.

8. Apply “live” test cord probes on each of the remaining
wires from the speed switch or system switch to test
intermediate speeds.

CAPACITORS

A WARNING

FAN MoTOR

A single phase permanent split capacitor motor is used to
drive the evaporator blower and condenser fan. A self-
resetting overload is located inside the motor to protect
against high temperature and high amperage conditions.

TURN OFF ELECTRIC POWER BEFORE SERVICE OR
INSTALLATION. EXTREME CARE MUST BE USED, IF IT
BECOMES NECESSARY TO WORK ON EQUIPMENT WITH
POWER APPLIED. FAILURE TO DO SO COULD RESULT
IN SERIOUS INJURY OR DEATH.

ELECTRIC SHOCK HAZARD! }

.

A WARNING

ELECTRIC SHOCK HAZARD!

TURN OFF ELECTRIC POWER BEFORE SERVICE OR
INSTALLATION. EXTREME CARE MUST BE USED, IF IT
BECOMES NECESSARY TO WORK ON EQUIPMENT WITH
POWER APPLIED. FAILURE TO DO SO COULD RESULT
IN SERIOUS INJURY OR DEATH.

A

¥

Dual Rated Run Capacitor Hook-up

FAN MOTOR

COMPRESSOR

DuAL RATED CAPACITOR HOOK-UP
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Many motor capacitors are internally fused. Shorting the
terminals will blow the fuse, ruining the capacitor. A 20,000
ohm 2 watt resistor can be used to discharge capacitors
safely. Remove wires from capacitor and place resistor
across terminals. When checking a dual capacitor with a
capacitor analyzer or ohmmeter, both sides must be tested.

CAPACITOR CHECK WITH CAPACITOR ANALYZER

The capacitor analyzer will show whether the capacitor

is “open” or “shorted.” It will tell whether the capacitor

is within its micro farads rating and it will show whether

the capacitor is operating at the proper power-factor
percentage. The instrument will automatically discharge the
capacitor when the test switch is released.

CAPACITOR CONNECTIONS

The starting winding of a motor can be damaged by a
shorted and grounded running capacitor. This damage
usually can be avoided by proper connection of the running
capacitor terminals.

From the supply line on a typical 230 volt circuit, a 115 volt
potential exists from the “R” terminal to ground through a
possible short in the capacitor. However, from the “S” or
start terminal, a much higher potential, possibly as high as
400 volts, exists because of the counter EMF generated

in the start winding. Therefore, the possibility of capacitor
failure is much greater when the identified terminal is
connected to the “S” or start terminal. The identified
terminal should always be connected to the supply line, or
“‘R” terminal, never to the “S” terminal.

When connected properly, a shorted or grounded running
capacitor will result in a direct short to ground from the “R”
terminal and will blow the line fuse. The motor protector will
protect the main winding from excessive temperature.

HEATING ELEMENT AND LIMIT SWITCH

A WARNING

ELECTRIC SHOCK HAZARD!

TURN OFF ELECTRIC POWER BEFORE SERVICE OR
INSTALLATION. EXTREME CARE MUST BE USED, IF IT
BECOMES NECESSARY TO WORK ON EQUIPMENT WITH
POWER APPLIED. FAILURE TO DO SO COULD RESULT ﬁ
IN SERIOUS INJURY OR DEATH.

Heating Element
Example

HEATING ELEMENT

All heat pumps and electric heat models are equipped with
a heating element and a limit switch (bimetal ther-mostat).
The limit is in series with the element and will interrupt the
power at a designed temperature.

Should the blower motor fail, filter become clogged or air-
flow be restricted etc., the high limit switch will open and
interrupt the power to the heater before reaching an un-
safe temperature condition.

HEATER ELEMENTS AND LIMIT SWITCHES’ SPECIFICATIONS

9K, 12K AND 18K BTUs MODELS:

2.5 KW, 230 V, Resistance 18.61 Ohms + - 5%.

Has 1 Limit Switch, Opens at 120° F, Closes at 90° F,
It has a One Time Open Temp. of 145° F.

3.4 KW, 230 V, Resistance 13.68 Ohms + - 5%.
Has 1 Limit Switch, Opens at 120° F, Closes at 90° F,
It has a One Time Open Temp. of 145° F.

5 KW, 230 V, Resistance 9.31 Ohms + - 5%.
Has 1 Limit Switch, Opens at 130° F, Closes at 100° F, It
has a One Time Open Temp. of 155° F.

24K BTUs MoDELS:

2.5 KW, 230 V, Resistance 18.61 Ohms + - 5%.

Has 2 Limit Switches, Primary Opens at 155° F,
Closes at 125° F, Secondary’s Open Temp. is 200° F.

3.4 KW, 230 V, Resistance 13.68 Ohms + - 5%.
Has 2 Limit Switches, Primary Opens at 155° F,
Closes at 125° F, Secondary’s Open Temp. is 200° F.

5 KW, 230 V, Resistance 9.31 Ohms + - 5%.
Has 2 Limit Switches, Primary Opens at 155° F,
Closes at 125° F, Secondary’s Open Temp. is 200° F.

7.5 KW, 230 V (composed of 2, 3.7 KW Elements) Each
Has a Resistance of 12.41 Ohms + - 5%.

Each Has 2 Limit Switches, Primary Opens at 165° F,
Closes at 135° F With a 1 time Open Temp. of 210° F.
Secondary Limit's Open Temp. is 200° F.
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10 KW, 230 V (composed of 2, 5 KW Elements)
Each Has a Resistance of 9.31 Ohms + - 5%.

Each Has 2 Limit Switches, Primary Opens at 165° F,
Closes at 135° F With a 1 time Open Temp. of 210° F.
Secondary Limit's Open Temp. is 200° F.

NOTE: ALWAYS REPLACE WITH AN EXACT REPLACEMENT.

TESTING THE HEATING ELEMENT

Testing of the elements can be made with an ohmmeter
across the terminals after the connecting wires have been
removed. A cold resistance reading of approximately 14.5
ohms for the 3.3 KW heater, 11.9 ohms for the 4.0 KW
heater and 9.15 ohms for the 5.2 KW heater should be
registered.

DRAIN PAN VALVE

A WARNING

ELECTRIC SHOCK HAZARD!

TURN OFF ELECTRIC POWER BEFORE SERVICE OR
INSTALLATION. EXTREME CARE MUST BE USED, IF IT
BECOMES NECESSARY TO WORK ON EQUIPMENT WITH
POWER APPLIED. FAILURE TO DO SO COULD RESULT
IN SERIOUS INJURY OR DEATH.

A

¥

Bellows Assembly
Drain Pan Valve

DRAIN PAN VALVE

During the cooling mode of operation, condensate which
collects in the drain pan is picked up by the condenser
Figure 709 Drain Pan Valve fan blade and sprayed onto
the condenser coil. This assists in cooling the refrigerant
plus evaporating the water.

During the heating mode of operation, it is necessary that
water be removed to prevent it from freezing during cold
outside temperatures. This could cause the condenser fan
blade to freeze in the accumulated water and prevent it
from turning.

To provide a means of draining this water, a bellows type
drain valve is installed over a drain opening in the base
pan.

This valve is temperature sensitive and will open when the
outside temperature reaches 40°F. The valve will close
gradually as the temperature rises above 40°F to fully close
at 60°F.

To test the drain pan valve:
1. Place a pack of ice on the capillary
2. Ensure that the valve opens as it cools down.
3. Remove the pack of ice.
4. Ensure that the valve closes fully as the valve warms
back up.
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THERMISTOR RESISTENCE VALUES (THIS TABLE APPLIES

TEMP RESISTENCE (K Ohms) RESISTANCE
TOLERANCE %
F MIN CENTR MAX MIN MAX
-25 210.889 225.548 240.224 6.50 6.51
_20 178.952 190.889 202.825 6.25 6.25
-15 151.591 161.325 171.059 6.03 6.03
-10 128.434 136.363 144.292 5.81 5.81
-5 108.886 115.340 121.794 5.60 5.60
0 92411 97.662 102912 5.38 5.38
5 78.541 82.812 87.083 5.16 5.16
10 66.866 70.339 73.812 4.94 4.94
15 57.039 59.864 62.688 4.72 4.72
20 48.763 51.060 53.357 4.50 4.50
25 41.786 43.654 45523 4.28 4.28
30 35.896 37.415 38.934 4.06 4.06
31 34.832 36.290 37.747 4.02 4.02
32 33.803 35.202 36.601 3.97 3.97
33 32.808 34.150 35492 3.93 3.93
34 31.846 33.133 34.421 3.89 3.89
35 30.916 32.151 33.386 3.84 3.84
36 30.016 31.200 32.385 3.80 3.80
37 29.144 30.281 31418 3.75 3.75
38 28.319 29.425 30.534 3.76 3.77
39 27.486 28.532 29.579 3.67 3.67
40 26.697 27.701 28.704 3.62 3.62
45 23.116 23.931 24.745 3.40 3.40
50 20.071 20.731 21.391 3.18 3.18
55 17.474 18.008 18.542 2.96 2.96
60 15.253 15.684 16.115 2.75 2.75
65 13.351 13.697 14.043 2.53 2.53
66 13.004 13.335 13.666 248 248
67 12.668 12.984 13.301 244 244
68 12.341 12.644 12.947 2.39 2.39
69 12.024 12.313 12.603 2.35 2.35
70 11.716 11.993 12.269 2.31 2.31
71 11.418 11.682 11.946 2.26 2.26
72 11.128 11.380 11.633 2.22 2.22
73 10.846 11.088 11.329 2.18 2.18
74 10.574 10.804 11.034 2.13 2.13
75 10.308 10.528 10.748 2.09 2.09
76 10.051 10.260 10.469 2.04 2.04
77 9.800 10.000 10.200 2.00 2.00
78 9.550 9.748 9.945 2.03 2.03
79 9.306 9.503 9.699 2.07 2.07
80 9.070 9.265 9.459 2.10 2.10
81 8.841 9.033 9.226 2.13 2.13
82 8.618 8.809 9.000 2.17 2.17
83 8.402 8.591 8.780 2.20 2.20
84 8.192 8.379 8.566 2.23 2.23
85 7.987 8.172 8.358 2.27 2.27
86 7.789 7.972 8.155 2.30 2.30
87 7.596 7.778 7.959 2.33 2.33
88 7.409 7.589 7.768 2.37 237
89 7.227 7.405 7.583 2.40 2.40
90 7.050 7.226 7.402 243 2.43
91 6.878 7.052 7.226 2.47 247
92 6.711 6.883 7.055 2.50 2.50
93 6.548 6.718 6.889 2.53 253
94 6.390 6.558 6.727 2.57 257
95 6.237 6.403 6.569 2.60 2.60
96 6.087 6.252 6417 2.63 2.63
97 5.942 6.105 6.268 2.67 267
98 5.800 5.961 6.122 2.70 2.70
29 5.663 5.822 5.981 2.73 273
100 5.529 5.686 5.844 2.77 2.77
105 4.912 5.060 5.208 2.93 2,93
110 4.371 4.511 4.651 3.10 3.10
115 3.898 4.030 4.161 3.27 3.27
120 3.482 3.606 3.730 343 343

TO ALL THERMISTORS)
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TESTING THE DIAGNOSTIC SERVICE MODULE

A WARNING

ELECTRIC SHOCK HAZARD!

TURN OFF ELECTRIC POWER BEFORE SERVICE OR
INSTALLATION. EXTREME CARE MUST BE USED, IF IT

BECOMES NECESSARY TO WORK ON EQUIPMENT WITH
POWER APPLIED. FAILURE TO DO SO COULD RESULT ‘
IN SERIOUS INJURY OR DEATH.

If the Diagnostic Service Module does not turn on:

1. Make sure there is 208/230 VAC to the unit and that it
is turned on.

2. Disconnect the diagnostic service module’s wire
harness on the control board.

3. Using a voltmeter, check the first two pins to the left of
the female connector (see picture below). There
should be up to 5VDC.

4. If there is no voltage, replace the electronic control Test here up to 5vdc.
board.

5. If there is voltage, check the wire harness and
connections at the electronic control board and the
diagnostic service module.

6. If the connections and the wire harness are good,
replace the diagnostic service module.

D1 C GHGLE ¥ W R

-
all
-
5
<l
=
- [
ra
-
-
=
=

SERVICE MoODULE CONNECTOR

If no voltage, replace board.
If there is 5vdc, check connections and cable. If ok, replace
service module.

DiaGNOSTIC SERVICE MODULE
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ECB ID AND TESTING

ELECTRONIC CONTROL BOARD COMPONENTS
IDENTIFICATION AND TESTING
1. Test for power at L1 and L2 for 208/230 VAC. (Ensure
the transformer voltage selector switch is set for 230
VAC)
2. TEST THE 10 AMP/250 VAC FUSE FOR
CONTINUITY.

FOR THE FOLLOWING TESTS, ENSURE THE UNIT

IS IN THE APPROPRIATE SETTINGS FOR THE TEST
BEING PERFORMED. ENSURE THERE ARE NO ERROR
CODES ACTIVE.

3. Testing the compressor relay and heat relays:
Test for power in and power out. If there is power in
and no power out, replace the electronic control board.
(208/230 to L2)

4. Testing the fan and reversing valve relays:
Test for power at the reversing valve and fan relays 1
or 3. (208/230 to L2)

5. Testing the transformer:
Test the low voltage terminal strip at:
R and C for 24 VAC
F2 and F1 for 24 VAC
D2 and D1 for 24 VAC
Test the service module connector for 5 VDC (see prior
page)
Test the connectors for the thermistors for up to 5 VDC
If there is no voltage at any of the above, replace
electronic control board.

. Testing the thermistors:
Disconnect the thermistor and test for resistance
value

. Testing the high pressure switch (24K only)
Test for 24 VAC at board, if there is no voltage, replace
the electronic control.
Test the pressure switch for continuity, if none, replace
it (switch is normally closed)

(2}

~
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24K INDOOR BLOWER MOTOR

Check for appropriate

Trace wiring to find problem
Line Voltage at Land N No 9 P

Yes
Check for 10 vdc at green and No | lfnovoltage is present, remove
brown wire at pins Cand D. harness and jump Cand D. If fan
runs, blower circuit board is bad.
Yes
engage fan in either High or Low speed. Replace Fan
Values between B and D should be: No

Low Speed - 6.37VDC +/- 0.05
High Speed -8.12VDC +/- 0.05

Indoor Blower Circuit Board

T
PE L
N Lo
o C_J
—
arlm |
H 2
L] 4
A — i
A 5
A
O —= (@]
B
c == 9l
\ |
DC Line

Blue
:| - % Yellow
/= Brown
Green

INDOOR BLOWER MOTOR TESTING

A Blue FG

B Yellow | VSP/PWM

C Brown 10VDC

D Green GND

1 White L1

2 Blue High Speed
3 Red Low Speed
4 Green GND

5 Black L2




TROUBLESHOOTING

ERROR CODES AND ALARM STATUS

UNIT CONTROL PANEL

The display shown below has four digits. The left two digits
indicate the error code # ( 1 to 24 ), The On/Off icons
above these two digits indicate the currents state of the
error code. The right two digits show the history count (up
to 99) of the associated ERROR CODE. THE DISPLAY
CONTAINS A MAINTENANCE ICON (WRENCH) THAT
WILL ILLUMINATE TO INDICATE WHEN THE UNIT
NEEDS SERVICE.

THIS WRENCH INDICATES AN ERROR CODE # IS
ON (ACTIVE). TO FIND OUT WHICH ONE, CHECK ALL
ERROR CODES.

On/Off Error
Error State Code
i Hom i

Enter
Button

CHECK ERROR CODES
1. Press the Enter key to activate the display.
2. Each press of the scroll key display the next error code.

CLEAR HiSTORY COUNTERS

1. Press & hold the Enter key and the Scroll Key for 6 seconds.

History
Counter

Maintenance
Required

Indicator

Scroll
Button
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TROUBLESHOOTING

consecutive minutes

DIAG PROBLEM CONTROL BOARD'S ACTION
CODE
1 Front Panel Button Stuck For More Than 20 |Continue to monitor for “OPEN" (Unstuck) switch. Do not
Seconds process switch input.
5 Input Voltage Out of Specification (187 - 253) |Unit stops, open all relays until wltage is back within specs
then resume operation.
Indoor Temperature Sensor is Open or Unit defaults to 75°F in COOLING or 68°F in HEATING and
3 Shorted will continue to operate if setting is below 75°F in cool
mode or if above 68°F in heat mode.
4 Indoor Coil Temperature Sensor is Open or  [The unit’s control board defaults to 40°F. It will override the
Shorted sensor and the unit will continue to operate.
Outdoor Coil Temperature Sensor is Open or [The unit defaults to 20°F, overriding the sensor. The unit will
5 Shorted continue to operate.
Using Elec Heat if available for HEATING. If not available, it
will use HEAT PUMP if the outdoor temperature allows.
Outdoor Coil > (grater than) 175 F The unit will shut down for 5 minutes. resume operation for
6 3 minutes. If test fails 3 times, the unit operation is locked
out. See troubleshooting page 42. To reset, turn power off
and on.
Indoor Coil < (less than) 30 F for 2 The compressor will turn off and the High Fan speed will
7 consecutive minutes run. When coil temp reaches 45°F the unit will resume
operation after lockout time.
8 Unit Cycles > (greater than) 9 Times per hour |[The unit will continue to operate and be monitored.
9 Unit Cycles < (less than) 3 Times per hour The unit will continue to operate and be monitored.
11 WallStat Problem or Connection Issue The unit will not operate.
24K Unit Only If unit is cooling or heat pump is on, shut down compressor.
13 High Pressure Limit Switch is Open Run high fan until switch closes, then resume operation.
The third occurance in 1 hour locks unit out.
Applicable to 24K unit only. To reset, turn power off and on.
Heat Pump Error If indoor coil temperature is less than ambient temperature
15 for 3 minutes, the unit will use electric heat to satisfy the
heating demand. Causes could be bad reversing valve, heat
load too high.
Temperature beyond operating limits Occurs if the indoor ambient temperature range falls below
16 0°F or greater than 130°F. The error code will remain on
until the temperature reaches the operating range and then
the unit will return to normal operation.
17 Equipment Doesn’'t Meet Minimum The compressor must be enabled and hawe at least 2 fan
Configuration speeds.
(Not an error code) Unit will use electric heat to satisfy heating demands until
22 Outdoor Coil Temperature < 30 F for 2 the temperature equals or exceeds 45°F. Applicable for

Heat Pump models only.

ERROR CODES & ALARM STATUS
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TROUBLESHOOTING

SCENARIO 2

Compressor runs but
Blower/Fan doesn't

NO COOLING OPERATION

SCENARIO 1

Yes

Fan runs but

Compressor doesn't

Yes

Insure that Fuses
are good and/or that
Circuit Breakers are

— electronics control

on and voltage is 208/230

O.K. I—b—

Set thermostat to
"Cool," and the Temp.
below the present
Room Temp.

| OK.

Compressor and Fan
Motor should now

No operate

I Yes

Before continuing
check for Error
Codes, see

diagnostics on
page 16

Nothing operates,
entire system
appears dead

o | Yes

Line voltage present

at the Transformer
Primary

| Yes

diagnosis if unit still is
not cooling properly

See Refrigerant Circuit

24 \olts at

Check Supply Circuit's
jumper at transformer. If
okay, replace board

“R” Terminal on board

Problems indicated with
Control Transformer
replace board

[ Yes

24 \olts present at

24V at t-stat and

Defective t-stat
defective control wiring

e
control wiring? No or transformer
Yes
Is Line Voltage present Problems indicated
at Motor Leads? No in Blower Relay
of board
Yes
Check Capacitor, is ;
Capacitor Good? No Replace Capacitor
Yes
Pglssibl_egjotord
problem indicated.
Motor should run No Check motor
thoroughly

Y terminals on
t-stat and board?

Problems indicated
with t-stat or
control wiring. Fix.

| Yes

| Yes

relay on board?

| Yes

Are wiring connections

3 minute delay done _I
at control board? No

Wait until done

208/230 volts present
at compressor’s V'

Replace board

Yes

and capacitor good?

Supply Circuit
problems, loose

Relays/Board

|:es

Repair or replace
what is needed

Compressor and fan

< motor should now
No operate
Yes

Is Locked Rotor

Connections, or bad
No

7 Volts?

Voltag1e9a minimum of

Yes

and/or Start Assist
Device

Replace Capacitor

Are Capacitor and (if

so equipped) Start

No Assist good?

Yes

Allow ample time
for pressures to
equalize

Have System

problem indicated.
See Compressor
Checks

Possible Compressor

Pressures

qualized?

Yes

Compressor should

No run

ELECTRICAL TROUBLESHOOTING CHART - COOLING
9K BT1u, 12K BTU, & 18K BTU

See Refrigerant
Circuit Diagnosis if
unit still is not cooling
properly




TROUBLESHOOTING

NO COOLING OPERATION

Before continuing
check for Error
Insure that Fuses Codes, see
acﬁfc%%Ogrgggé?;tgg —| electronics control
on and voltage is 208/230 diagnostics on
page 16
oK |—p—
Set thermostat to Nothi
"Cool," move the Temp. | othing operates,
lever below the present entire system
Room Temp. appears dead
[ ok No [ Yes
Compressor and outdoor Indoor blower runs but ggwg?;sg; g'#ggg';_ L;T?h\go%t'?gﬁs?g?nsqut chl;nrlggllf aStutE‘)grL);f%:'ﬁlgltslf
e dome oo [ Sutdocr fan motoriand 1551 “Flower shouid now primary No | _ okay, replace board
P operate | Yes
ves ves | Yes Problems indicated with
24 Volts at roblems indicated wi
See Refrigerant Circuit “R” Terminal on board No Corrétg?algabnosaf?émer
diagnosis if unit still is
not cooling properly | Yes
24 Volts present at Problems indicated with
Y terminals on Room Thermostat or
t-stat and board? No Control Wiring. Fix.
| Yes
- 3 minute delay done I : :
24V at t-stat and Defective t-stat on control board? N Wait until done
control wirind? No | defective control wiring °
9 or transformer | Yes
Yes 208/230 Volts present
at compressor’s relay Replace control board
on control board? No
| Yes
Is compressor/fan
motor contactor Replace contactor
closed? No
| Yes
Are wiring, Repair or replace
A 4 connections, and component
capacitor good? No
Yes
Is Line Voltage present Pr_obétlems ingiclated Compressor and
at Motor Leads? No n ofot;A(I)gid elay outdoor fan motor
should now operate
Yes
\
[ Yes
Sutg)lply Cilrcuit s Locked Rot
i problems, loose s Locked Rotor :
chmains g | | volsssa o | | Seefeeen
Relays/Board No 197 Volts? if unit still is not
cooling properly
Yes
Replace Capacitor Are Capacitor and (if
and/or Start Assist so equipped) Start
Device No Assist good?
Yes

Allow ample time

Have System
for pressures to

Pressures Equalized?

equalize No
Yes
Possible Compressor
problem indicated. Compressor should
See Compressor No run
Checks

ELECTRICAL TROUBLESHOOTING CHART - COOLING
24K BTu



TROUBLESHOOTING

HEAT PUMP MODE

SYSTEM COOLS WHEN
HEATING IS DESIRED.

Is Line Voltage

NO

Is Selector Switch

Present at
Solenoid Valve?

YES

set for Heat?

Is the Solenoid

NO

Coil Good?

YES

Replace Solenoid Coil

Reversing Valve Stuck

YES

Replace Reversing Valve

ELECTRICAL TROUBLESHOOTING CHART - HEAT PumpP
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TROUBLESHOOTING

REFRIGERANT SYSTEM DIAGNOSIS COOLING

PROBLEM PROBLEM PROBLEM PROBLEM
LOW SUCTION PRESSURE HIGH SUCTION PRESSURE LOW HEAD PRESSURE HIGH HEAD PRESSURE
Low Load Conditions High Load Conditions Low Load Conditions High Load Conditions
Low Air Flow Across High Air Flow Across Refrigerant System Low Air Flow Across
Indoor Coil Indoor Coil Restriction Outdoor Coil
Refrigerant System Reversing Valve not Reversing Valve not h
Restriction Fully Seated Fully Seated Overcharged
Undercharged Overcharged Undercharged System Non-Condensables (air)
Moisture in System Defective Compressor Defective Compressor
TROUBLESHOOTING CHART - COOLING
REFRIGERANT SYSTEM DIAGNOSIS HEATING
PROBLEM PROBLEM PROBLEM PROBLEM
LOW SUCTION PRESSURE HIGH SUCTION PRESSURE LOW HEAD PRESSURE HIGH HEAD PRESSURE
Low Air Flow Across Outdoor Ambient Too High Refrigerant System Outdoor Ambient Too High
Qutdoor Coil for Operation in Heating Restriction For Operation In Heating

Reversing Valve not

Refrigerant System

Reversing Valve not
Restriction

Low Air Flow Across

Fully Seated Fully Seated Indoor Coil
Undercharged Overcharged Undercharged Overcharged
Moisture in System Defective Compressor Defective Compressor NO”'C?R%?Z?ZE:GS (air)

TROUBLESHOOTING CHART - HEATING (HEAT PumP)
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WIRING DIAGRAMS
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9-12K 208/230V

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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9-12K 265V

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS
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18K 208/230V (2.5KW, 3.5KW, 5KW)

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.

52



WIRING DIAGRAMS
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18K 265V (2.5KW, 3.5KW, 5.0KW)

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

R Y N -

I

AV1dSIA IDIAYIS

NOEZ 0L IOVLTOA 13S

TOHINOD JINOYHIDI T

YOSN IS 10D ¥00ALNO

HYOSN3S 110D mOO*n_Z_

HDLIMS NOILD3T3S 3OVLITI0A

1NOY4
¥IMOT8OL

JLHM

@ =
MOvia AVT13Y
dWO; w
®
= > =
11 L] 2 |2
Vg ol El
<]
HOLIMS o
34NSSIYd /l{
* * % * * *
Ing Yov1g
a3y
Vg
MAOS - M ST N
¥3LVIH YOLOVINOD
HOSSIHINOD
INNOW
YOLONOL —
HOL1OW NV N T
YOION ¥00aLN0
yavo1g ILIHM
HOOAN| an1g
7 G AL IE HOLIDVAYD
*
RENVERE! ILHM
TNy
YOS STANOD

P

133INNODSIA XDIND

SISSYHD 394Y1
MN0'S VE'ST

AOEZ 'H3 'dWNd 1¥3H 100D

HYOSSIYAWOD SSINYVH

WY HOVId ONIFIM

*HLV3A ¥O AUNCNI TYNOS¥3d ‘IOVINVA AL¥IJOUd ISNVD

AVIN OS 0Q OL 3¥NTIV4 "IN3S3¥d 39 AVIN STOUNO0S ¥IMOd I1dILTINA
"LINN SIHL ONITTVLSNI 4O ONIDIAYAS Y0438 ¥IMOd 1TV LOINNODSI]
idOVLIOA HOIH

wz_zmssq

24K 208/230V (2.5KW, 3.5KW, 5KW)

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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24K 208/230V (7.5KW AND 10KW)
Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.



WIRING DIAGRAMS
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24K 265V (2.5KW, 3.5KW, 5KW)

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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WIRING DIAGRAMS

NOEZ 0L IOVLTOA 13S

HOSNIS
v
[T

NoHd |
¥IMO18 0L

I

AV1dSIA IDINYIS

HDLIMS NOILD3 T3S 3OVLT0A

Movig

/o

Xovig

TOYLNOD DINOHIDI T3
HOSN 3S 1102 H00dLNO
\v HOSN3S 710D YOO NI ILHM
\ L\ * *
— -
Sl MWﬁmﬁ i
] m = i
AV13Y
dWO; ©
= = =
(©) it w4, I
= ||
HOLIMS — = =

3¥NSSI¥d

e »

JLHM

Movig

HYOLOVINOD
HOSSIYANOD

° ) *
azy | a3y
Ve
) _ -
MY OOLBMASL | =
¥3LVIH \
mw ILHM *o=*
Yov1g

o ©° *

a3y * -

a3 AV13Y Y3LVIH

INNOW
O ¥OIONOL

HYOI1OW NV

DOALNO N338D
ILHM
7 ay A
*
NENVELT:
Tinowi
O SSIHANOD

YOSSIYAWNOD SSINYVH

T8 YOLDVdYD

3LHM

1D3INNODSIa ¥2INo

SISSVHD 394V1
MNO0OL'MNSL

AS9Z 'H3 ‘dWNd 1¥3IH 100D
WY HOVId ONIFIM

' AVIN OS 04 Ol FdNTV4 "LN3ISTdd 39 AVIN STJUNOS JdIMOd FTdILTINA
éﬁ .._._ZDm_I._.Oz_._|_<._.wz_m_OOZ_U_>mm_wm_mOu_mmmm_>>On_|_|_<._.Om_zzoow_n_

H1V3A ¥O AYNCNI TYNOSYAd ‘I9VINVA ALYIdOUd ISNVD

wz_z~_<>>A‘

idOVLIOA HOIH

24K 265V (7.5KW AND 10KW)

Wiring is subject to change. Always refer to the wiring diagram on the unit for the most up-to-date wiring.
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