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R-410A Refrigerant

THE EXPERTS IN ROOM AIR CONDITIONING

VHA - 18K25RTQ, 18K34RTQ, 18K50RTQ, 18K75RTQ
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Your safety and the safety of others is very  
important.

We have provided many important safety messages in this manual and on your appliance. Always read 
and obey all safety messages.

This is a safety Alert symbol.
This symbol alerts you to potential hazards that can kill or hurt you and others.

All safety messages will follow the safety alert symbol with the word 
“WARNING”
or “CAUTION”. These words mean:

Indicates a hazard which, if not avoided, can result in severe personal 
injury or death and damage to product or other property.

Indicates a hazard which, if not avoided, can result in personal injury and 
damage to product or other property.

All safety messages will tell you what the potential hazard is, tell you 
how to reduce the chance of injury, and tell you what will happen if the 
instructions are not followed.

Indicates property damage can occur if instructions are not followed.

 WARNING
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.

NOTICE

 CAUTION

 WARNING

The information in this manual is intended for use by a qualified technician who is familiar with the safety procedures required for installation 
and repair, and who is equipped with the proper tools and test instruments required to service this product.

Due to continuing research in new energy-saving technology, all information in this manual is subject to change without notice.

Installation or repairs made by unqualified persons can result in subjecting the unqualified person making such repairs as well as the 
persons being served by the equipment to hazards resulting in injury or electrical shock which can be serious or even fatal.

Safety warnings have been placed throughout this manual to alert you to potential hazards that may be encountered. If you install or perform 
service on equipment, it is your responsibility to read and obey these warnings to guard against any bodily injury or property damage which 
may result to you or others.

INTRODUCTION
Important Safety Information
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SAFETY 
FIRST

 WARNING  AVERTISSEMENT  ADVERTENCIA
 
Do not remove, disable or 
bypass this unit’s safety 
devices. Doing so may 
cause fire, injuries, or 
death.

Ne pas supprime, désactiver 
ou contourner cette l´unité 
des dispositifs de sécurité, 
faire vous risqueriez de 
provoquer le feu, les 
blessures ou la mort.

No eliminar, desactivar o 
pasar por alto los dispositi-
vos de seguridad de la 
unidad. Si lo hace podría 
producirse fuego, lesiones o 
muerte.

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.

• 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.

INTRODUCTION
Personal Injury Or Death Hazards

WARNING
ALWAYS USE INDUSTRY STANDARD PERSONAL 

PROTECTIVE EQUIPMENT (PPE)
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• REFRIGERATION SYSTEM REPAIR HAZARDS:

• Use approved standard refrigerant recovering procedures and equipment to relieve high pressure before opening system for 
repair. Reference EPA regulations (40 CFR Part 82, Subpart F ) Section 608.

• Do not allow liquid refrigerant to contact skin. Direct contact with liquid refrigerant can result in minor to moderate 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, handling, 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.

• 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.

INTRODUCTION
Personal Injury Or Death Hazards
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INTRODUCTION
Operation of Equipment in During Construction

• OPERATION OF EQUIPMENT MUST BE AVOIDED DURING CONSTRUCTION PHASES WHICH WILL PRO-
DUCE AIRBORNE DUST OR CONTAMINANTS NEAR OR AROUND AIR INTAKE OPENINGS:

•  Wood or metal framing;

• Drywalling or sheathing,

• Spackling or applying joint compound.

• Sanding or grinding.

• Moulding or trimwork.

• Concrete dust.

• Insulation .

• Spray foam.

• Stucco spray and mortar.

• Plastic sheathing.

NOTICE
Operating the equipment during any phase of
active construction noted above can void the
equipment’s warranty, and also lead to poor
performance and premature failure.
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INTRODUCTION
This service manual is designed to be used in conjunction with the installation and operation manuals provided with each air conditioning  
system.   
This service manual was written to assist the professional service technician to quickly and accurately diagnose and repair malfunctions. 
Due to continuing research in new energy-saving technology, all information in this manual is subject to change without notice.

Installation procedures are not given in this manual. They are given in the Installation and Operation Manual which can be acquired on the 
website (www.friedrich.com).

Equipment Identification

Figure 101 (Equipment Identification Example)
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https://www.friedrich.com/
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INTRODUCTION
Model Number Identification Guide

IMPORTANT: It will be necessary for you to accurately identify the unit you are servicing, so you can be certain of a proper  
diagnosis and repair.

Figure 102 (Model Number Identification)

MODEL IDENTIFICATION GUIDE

MODEL NUMBER V H A 09 K 

Electric Heater Size
A Series
25 =  2.5 kW
34 =  3.4 kW
50 =  5.0 kW
75  = 7.5 kW*
10  = 10.0 kW**

34 RT Q

Marketing Revision

Options
RT = Standard Remote Operation

Voltage
K = 208/230V-1Ph-60Hz
R = 265V-1Ph-60Hz

Series
V = Friedrich® Series

* ONLY AVAILABLE ON THE 18 & 24 K/R MODELS
**ONLY AVAILABLE ON THE 24 K/R MODELS

Nominal Capacity
09 =   9,000 Btu/hr 18 = 18,000 Btu/hr
12 = 12,000 Btu/hr 24 = 24,000 Btu/hr

HA = Air-Source Heat Pump

Serial Number Identification Guide

YEAR OF MANUFACTURE
23 = 2023   24 = 2024
25 = 2025   26 = 2026

MONTH OF MANUFACTURE
01 = JANUARY
02 = FEBRUARY
03 = MARCH
04 = APRIL
05 = MAY
06 = JUNE
07 = JULY
08 = AUGUST
09 = SEPTEMBER
10 = OCTOBER
11 = NOVEMBER
12 = DECEMBER

MANUFACTURING LOCATION

NUMERIC SEQUENCE
FIRST UNIT OF EACH MONTH = 00001

  24 12  M    00001

Figure 103 (Serial Number Identification)
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SPECIFICATIONS
Electrical Specifications

Models Compres-
sor Amps

Total 
Amps in 
Electric 
Heat Op

Electric 
Heat Watts

Electric 
Heat 
Amps

Compressor 
RLA/LRA

Blower 
Motor 

FLA/HP

Condenser 
Motor FLA/

HP

MCA Max Fuse

VHA09K25RTQ-A 6.8 11.5/10.4 2450/2000 10.7/9.6 4.2/21 0.8 - 1/8 1.8 - 1/4 14.4 15

VHA09K34RTQ-A 6.8 15.4/14.0 3350/2740 14.6/13.2 4.2/21 0.8 - 1/8 1.8 - 1/4 19.3 20

VHA09K50RTQ-A 6.8 22.5/20.5 5000/4090 21.7/19.7 4.2/21 0.8 - 1/8 1.8 - 1/4 28.2 30

VHA09R25RTQ-A 6.8 10 2450 9.2 4.2/21 0.8 - 1/8 1.8 - 1/4 12.5 15

VHA09R34RTQ-A 6.8 13.4 3350 12.6 4.2/21 0.8 - 1/8 1.8 - 1/4 16.8 20

VHA09R50RTQ-A 6.8 19.7 5000 18.9 4.2/21 0.8 - 1/8 1.8 - 1/4 24.7 25

VHA12K25RTQ-A 7.3 11.5/10.4 2450/2000 10.7/9.6 4.7/23 0.8 - 1/8 1.8 - 1/4 14.4 15

VHA12K34RTQ-A 7.3 15.4/14.0 3350/2740 14.6/13.2 4.7/23 0.8 - 1/8 1.8 - 1/4 19.3 20

VHA12K50RTQ-A 7.3 22.5/20.5 5000/4090 21.7/19.7 4.7/23 0.8 - 1/8 1.8 - 1/4 28.2 30

VHA12R25RTQ-A 7.3 10 2450 9.2 4.7/23 0.8 - 1/8 1.8 - 1/4 12.5 15

VHA12R34RTQ-A 7.3 13.4 3350 12.6 4.7/23 0.8 - 1/8 1.8 - 1/4 16.8 20

VHA12R50RTQ-A 7.3 19.7 5000 18.9 4.7/23 0.8 - 1/8 1.8 - 1/4 24.7 25

VHA18K25RTQ-A 9.1 11.5/10.4 2450/2000 10.7/9.6 6.8/30 0.8 - 1/5 1.5 - 1/4 14.4 15

VHA18K34RTQ-A 9.1 15.4/14.0 3350/2740 14.6/13.2 6.8/30 0.8 - 1/5 1.5 - 1/4 19.3 20

VHA18K50RTQ-A 9.1 22.5/20.5 5000/4090 21.7/19.7 6.8/30 0.8 - 1/5 1.5 - 1/4 28.2 30

VHA18K75RTQ-A 9.1 33.4/30.3 7500/6135 32.6/29.5 6.8/30 0.8 - 1/5 1.5 - 1/4 41.8 45

VHA18R25RTQ-A 9.1 10 2450 9.2 6.8/30 0.8 - 1/5 1.5 - 1/4 12.5 15

VHA18R34RTQ-A 9.1 13.4 3350 12.6 6.8/30 0.8 - 1/5 1.5 - 1/4 16.8 20

VHA18R50RTQ-A 9.1 19.7 5000 18.9 6.8/30 0.8 - 1/5 1.5 - 1/4 25.3 30

VHA18R75RTQ-A 9.1 29.1 7500 28.3 6.8/30 0.8 - 1/5 1.5 - 1/4 36.4 40

VHA24K25RTQ-A 10.7 11.5/10.4 2450/2000 10.7/9.6 8.2/44 0.8 - 1/5 1.7 - 1/4 16 20

VHA24K34RTQ-A 10.7 15.4/14.0 3350/2740 14.6/13.2 8.2/44 0.8 - 1/5 1.7 - 1/4 19.5 25

VHA24K50RTQ-A 10.7 22.5/20.5 5000/4090 21.7/19.7 8.2/44 0.8 - 1/5 1.7 - 1/4 29.6 30

VHA24K75RTQ-A 10.7 33.4/30.3 7500/6135 32.6/29.5 8.2/44 0.8 - 1/5 1.7 - 1/4 41.8 45

VHA24K10RTQ-A 10.7 44.3/40.1 1000/8180 43.5/39.3 8.2/44 0.8 - 1/5 1.7 - 1/4 55.4 60

VHA24R25RTQ-A 10.7 10 2450 9.2 8.2/44 0.8 - 1/5 1.7 - 1/4 15.3 20

VHA24R34RTQ-A 10.7 13.4 3350 12.6 8.2/44 0.8 - 1/5 1.7 - 1/4 18.3 20

VHA24R50RTQ-A 10.7 19.7 5000 18.9 8.2/44 0.8 - 1/5 1.7 - 1/4 27.1 30

VHA24R75RTQ-A 10.7 29.1 7500 28.3 8.2/44 0.8 - 1/5 1.7 - 1/4 36.4 40

VHA24R10RTQ-A 10.7 38.5 10000 37.7 8.2/44 0.8 - 1/5 1.7 - 1/4 48.2 50

Table 104 (Electrical Specifications)
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SPECIFICATIONS
General Specifications

Model VHA09K VHA09R VHA12K VHA12R VHA18K VHA18R VHA24K VHA24R
Cooling Data

Total Cap @ 
95˚F 9,000 8,800 11,000 11,000 17,600 17,400 21,800 21,600

Sensible Cap 6,650 6,650 8,100 8,100 12,500 12,500 15,400 15,000

SEER2 11.9 11.9 11.9 11.9 11.9 11.9 11.9 11.9

EER2 10.6 10.6 10.6 10.6 10.6 10.6 10.6 10.6

Heating Data

Total Cap @ 
47˚F 8200 8200 10,400 10,400 16,000 16,000 18,500 18,500

Cap @ 17˚F 4,500 4,500 5,600 5,600 9,000 9,000 12,000 12,000

COP2 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1

HSPF2 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3

Heater Sizes 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/  5.0/7.5 2.5/3.4/ 5.0/7.5 2 . 5 / 3 . 4 / 5 . 0 / 
7.5/10.0

2 .5/3 .4/5 .0/ 
7.5/10.0

Voltage 208/230 265 208/230 265 208/230 265 208/230 265

Other Data

Refrigerant R410a

Dimensions 23x23x32

Vent i la t ion 
CFM Up to 70 CFM

Airflow (0.3”) 
CFM 300 350 550 600

Table 105 ( general Specifications)

Electrical Requirements

ELECTRICAL REQUIREMENTS
SEE UNIT NAMEPLATE FOR SPECIFIC ELECTRICAL 
REQUIREMENTS.

FUSE/CIRCUIT 
BREAKER

USE ONLY TYPE AND SIZE FUSE OR HACR 
CIRCUIT BREAKER INDICATED ON UNIT’S 
RATING GUIDE. PROPER OVER CURRENT 
PROTECTION TO THE UNITS IS THE 
RESPONSIBILITY 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 PURPOSE OUTLET IS 
GROUNDED.

WIRE SIZING ALL WIRING MUST COMPLY WITH LOCAL 
AND NATIONAL CODES. NOTE: USE COPPER 
CONDUCTORS ONLY. USE MINIMUM AMPACITY 
RATINGS TO DETERMINE BRANCH CIRCUIT 
WIRING SIZES.

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 pro-
tection. Unit’s supply circuit must have the correct 
wire conductor size. All electrical connections and 

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.



12 PB

Vert-I-Pak is designed to install through an exterior wall with a plenum (VPAWP1-8, VPAWP1-14) and an external louver. If the default 
plenum and louver combinations are not used, the selections and design must be evaluated by us to ensure the total pressure drop does not 
exceed the maximum allowable limits.

Condenser External Pressure

Model Design Maximum

CFM ESP  (“WP) ESP  (“WP)

VHA09 650 0.03 0,12

VHA12 650 0.03 0,12

VHA18 950 0.03 0,12

VHA24 950 0.03 0,12

Table 106  (Airflow Data)

SPECIFICATIONS
Airflow Data (Condenser)
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SPECIFICATIONS
Chassis Specifications 9K, 12K

Figure 202 (9-12K Chassis Specs)
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SPECIFICATIONS
18K Dimensions

Figure 203 (18K Chassis Specs)

                                       7  

Chassis Dimensions - VHA18
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SPECIFICATIONS
24K Dimensions

Figure 204 24K Chassis Specs)
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Chassis Dimensions - VHA24
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SPECIFICATIONS
Required Minimum Clearances

Figure 205
                                       11  

Vert-I-Pak Required Minimum Clearances

Building Exterior Unit Opening Requirements

Vert-I-Pak 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 pairs 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.If two 
units are facing each other, a minimum distance of 108” must be kept between units (Figure D).

Grill Clearance Requirements

Where obstructions are present use the fol-
lowing guidelines for proper spacing from 
the Vert-I-Pak exterior louvered grill. Fried-
rich recommends that ALL obstructions are 
a minimum of 72” from the exhaust.

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.

BUILDING
24"

POLE SHRUB

FENCE

MAJOR OBSTRUCTIONS

OUTDOOR
CONDENSING
UNIT

VPAK VPAK VPAK

The the example pictured above is for reference only and does not represent all possible installations. Please contact Friedrich 
Air Conditioning for information regarding effects of other installation arrangements. 

6"
60" 60"

60" 60"

60" 60" 60"

60" 60"

6" 6"
12"

 

 

 

60" 60"

64"

160 “
32 “

Figure A Figure B Figure C Figure D

108 “

108 “

Figure E
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SPECIFICATIONS
Closet Orientations & Dimensions
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Closet Orientations & Dimensions
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23 1/8"

23 1/8"

23 1/8"

23 1/8"

23 1/8"

23 1/8"

31 1/8"

31 1/8"

30 5/8"

30 5/8"

3"

26 1/8"

29 1/8"

27"

27"

27"

While all installation orientations are feasible, for the ease of installation and serviceability, Friedrich recommends Front Installation.

NOTE: It is recommended 
that 6” of clearance is 
provided on the side where 
the primary condensate
is plumbed.

NOTE: It is recommended that 
6” of clearance is provided on 
the side where the primary    
Condensate is plumbed.

NOTE: It is recommended 
that 6” of clearance is 
provided on the side 
where the primary 
condensate is plumbed.
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SPECIFICATIONS
Closet View
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Closet View

NOTE: It is recommended that 6” of clearance is provided on the side where the primary condensate is plumbed.

Exterior Wall

Flexible Ductwork

Rigid Ductwork

VPAWP1-8/1-14 Wall Plenum

Plenum 
Divider

VPDP2 drain pan beneath 
unit is required on all 18K 
and 24K units. 
Drain pan must be installed 
prior to chassis installation 

Chassis is shipped 
with vibration isolators 
installed

Optimal Clearance on 
either sides minimum for 

service and installation

Optional Platform

Field-supplied 
Filter (25" x 20")

58"

29"

Transition Duct

VPRG4/VPRG4R
Access Panel & Return 
Air Filter Grille

Power 
Disconnect
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SPECIFICATIONS
Wall Opening Dimensions

14

   Dimensions (W x H):
   27” x 55 3/4”

   Dimensions (W x H):
   24 5/8” x 30 7/8”

Wall Opening Dimensions

NOTE: The distance between the rough opening 
and the finished floor/platform must be 11””..

1”

Return Air Access Door Wall Cut-Out

27”

55 3/4”

Exterior Wall Plenum Cut-Out
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Power-up 
When power is applied to the unit (230 VAC), L1 and L2 provide power to energize all relays, contactors, and control boards receive 
power. 1 leg of the compressor is energized. Power is supplied to the transformer which provides 24 VAC to the thermostat and the 
defrost control board.

When power is applied to the unit (265 VAC), L1 and L2 provide power to  the heater relays, the main transformer  which steps down 
the voltage from 265 VAC to 230 VAC. 230 VAC energizes all other relays, contactors, and control boards. 1 leg of the compressor is 
energized. Power is supplied to the secondary transformer which provides 24 VAC to the thermostat and the defrost control board.

When power is first applied to the Defrost control board, the defrost timers are reset and the short cycle timer is cleared. All 
defrost mode calibration is cleared when power is applied to the control. If the power to the control is interrupted for less than 20 
milliseconds, the control shall resume operation at the same point in the timing cycle.

The control shall not change modes of operation due to a power interruption of less than 20 milliseconds. Relays may temporarily 
drop out during the power interruption. Power interruptions greater than 100 milliseconds may reset the control as a power-up 
sequence. Power interruptions of any duration are not to cause lockout.

Fan only mode
Thermostat sends a G signal to energize the indoor fan motor relay (IMR) closing contacts 2 and 4 providing power to the low voltage 
tap on the indoor motor controller.

The indoor motor controller provides a constant low voltage dc signal for static operation.
Emergency Heat

If thermostat provides W2 signal to safety relay (SR) it will energize the safety relay which removes power to the compressor and 
provides power to pin 5 of the indoor fan motor relay (IMR), which provides power to the LI pin on ID motor controller for low speed 
ID fan operation.

Simultaneously power is provided to energize the heat relay (HR)  and the defrost heat relay (DHR) so that L1 and L2 of the heater 
legs are energized providing power to the electric heat strips. Basepan heat is also provided at this time.

Compressor Contactor Operation
Anti-Short Cycle Delay (ASCD)
The Anti-Short Cycle time Delay is 3-minutes. This delay is active at power up and when the compressor has been de-energized. The 
ASCD will not be reset during the 30-second compressor delay time after reversing valve change of state.

Compressor Operation
If the control receives a call for compressor operation “Y”, in heating or cooling, the compressor contactor output “Y out” will be 
energized immediately, or immediately after the ASCD timer has expired, whichever occurs last. The control shall de-energize the 
contactor output immediately when the “Y” signal is removed.

Enable Temperature
If the condenser coil temperature is above 35˚F, all defrost functions are disabled.

Ambient Sensor Failure Detection
If the ambient temperature sensor is detected as being open or shorted, the control will operate as shown in Table 5.2.4 Thermistor 
resistance values greater than 280K ohms (below -35˚F) or resistance values less than 3.75K ohms (above 120˚F) measured on the 
ambient sensor will trigger this failure condition.

Condenser Coil Sensor Failure Detection
If the coil temperature sensor is detected as being open or shorted, the control will operate as shown in Table 501 Thermistor 
resistance values greater than 280K ohms (below -35˚F) or resistance values less than 3.75K ohms (above 120˚F) measured on the 
coil sensor will trigger this failure condition.

Ambient probe Coil Probe Ambient Temp Coil Temp Defrost Action Defrost Termination
Bad Good N/A ≤ 30˚F Begins after 60 minutes

accumulated run time
Time/Temp: 
14 minutes or termination temperature

Bad Good N/A > 30˚F No defrost N/A
Good Bad ≤ 42˚F N/A Begins after 60 minutes

accumulated run time
Time/Temp: 
14 minutes

Good Bad > 42˚F N/A No defrost N/A
Table 501 (Sensor Conditions)

OPERATION
Sequence of Operation
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Compressor Delay Time
A change of reversing valve state will shut off the compressor at the start of a defrost cycle for the first 30 seconds of defrost 
operation. At the end of the defrost cycle, the compressor will be shut off prior to changing the reversing valve state. Following a 30 
second delay, the compressor will be turned back on. I

Cooling 
When powering unit for the first time there is a time delay of 3 minutes. The thermostat energizes the  Y terminal at the defrost 
control board. The defrost control board will send 24 VAC out cc to energize the contactor; L1 to  T1 on the contactor providing power 
to the compressor and the outdoor condenser motor. 

If the control has “Y” thermostat input present without a “B” input, the compressor output should be active (once the ASCD has 
expired), and the condenser fan relay contacts should remain closed.

Low Pressure Switch Operation (Cooling)
Normally Closed. Opens at 30 psig and closes at 50 psig.
If the Low Pressure switch opens during cooling operation, the compressor contactor will be de-energized and the ASCD will be 
reset. During the period with a low pressure switch open, the “Low Pressure Switch Open” fault condition will be displayed as 
described in Table 502.

High Pressure Switch Operation (Cooling) 
Normally Closed.  Open At 675 Psig And Close At 475 Psig.
If the High Pressure switch opens during cooling operation, the compressor contactor will be de-energized and the ASCD will be 
reset. During the period with a high pressure switch open, the “High Pressure Switch Open” fault condition will be displayed as 
described in section Table 502. If three High Pressure Switch faults happen within the same call for cooling, the control will lockout 
the compressor and display the “High Pressure Switch Lockout” fault condition will be displayed as described in Table 502. If the “Y” 
thermostat demand is removed, the counter that keeps track of the three pressure switch trips will be reset.

Heating
Heating is same as cooling except thermostat sends B signal to defrost control board which energizes the reversing valve solenoid. 

A safety relay is incorporated into the design of the system to prevent emergency heat and the compressor from running 
simultaneously. Thermostat should not send a B and W2 signal at the same time, however if that happens then W2 will break the 
signal to defrost control board through the safety relay.

If the control has recognized both “Y” and “B” thermostat inputs present, the compressor contactor should be active (once the ASCD 
has expired), and the condenser fan relay contacts should remain closed.

Low Pressure Switch Operation (Heating)
Normally Closed. Opens at 30 psig and closes at 50 psig.

If the Low Pressure switch opens during heating operation, the compressor contactor will be de-energized and the ASCD will be 
reset. During the period with a low pressure switch open, the “Low Pressure Switch Open” fault condition will be displayed as 
described in Table 502.

If three Low Pressure Switch faults happen within a 120 minute period and within the same call for heating, the control will lockout 
the compressor and display the “Low Pressure Switch Lockout” fault condition will be displayed as described in Table 502. If the “Y” 
thermostat demand is removed, the counter that keeps track of the three pressure switch trips and the 120 minute period will be 
reset. The Low pressure switch is ignored the first 90 seconds after the compressor is energized. The Low pressure switch is ignored 
if the “Y” thermostat demand is removed.

High Pressure Switch Operation (Heating)
Normally Closed.  Open At 675 Psig And Close At 475 Psig.
If the High Pressure switch opens during heating operation, the compressor contactor will be de-energized and the ASCD will be 
reset. During the period with a High pressure switch open, the “High Pressure Switch Open” fault condition will be displayed as 
described in Table 502. If three High Pressure Switch faults happen within a 90 minute period and within the same call for heating, 
the control will lockout the compressor and display the “High Pressure Switch Lockout” fault condition will be displayed as described 
in Table 502. If the “Y” thermostat demand is removed, the counter that keeps track of the three pressure switch trips and the 90 
minute period will be reset. The High pressure switch is ignored if the “Y” thermostat demand is removed.

OPERATION
Sequence of Operation
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Defrost Mode Operation
When the unit goes into heat pump mode for the first time and the outdoor coil temp drops below 30 ˚F it will run a defrost to 
calibrate the control even though there is no ice build up.

Normally the unit will go into defrost when the outdoor coil temp sensor provides signal to the board reads below 30 ˚F and  the  
defrost control board detects a frost condition based on the the calibration point and the ambient temp sensor. At this point the unit 
will set a timer for 38 minutes  and then begin a defrost.  The defrost control board sends 24 vac from pin d of the control board to 
energize the defrost heat relay and close contacts to one strip of electric heat. Basepan heat is also provided at this time. The defrost 
control board also removes L2 power to fan out, shutting off the outdoor condenser fan motor.

After the outdoor coil reaches 70 ˚F or after 14 minutes the defrost cycle will be terminated. The outdoor coil temp defrost finish 
point can be changed by moving the jumper on the defrost control board to 50, 60, 70, or 80 ˚F. Factory default is 70 ˚F. 
degrees.

Defrost Calibration Mode
The control is considered un-calibrated when power is applied to the control, after cool mode operation. Calibration of the controller 
occurs after a defrost cycle to ensure that there is no ice on the coil. During calibration, the temperature of both the coil and ambient 
sensors are measured to establish a Dry Coil Delta T. 
When the controller is in an un-calibrated state, the controller should initiate a sacrificial defrost after 34 minutes of accumulated 
compressor runtime with coil temperature below 35°F (Enable Temperature). The defrost will terminate if the coil sensor 
reaches the selected termination temperature or after a 14 minute defrost. If the above defrost was concluded due to termination 
temperature, or if terminated by time with a coil temperature of greater than the enable Temperature for more than two back-to-
back 2-minute transient delay periods, a clear coil (non-iced condition) can be assumed. Otherwise, the control remains in an un-
calibrated state. 

A stabilized coil would be one that is determined stable after (4) minutes following the defrost cycle allowing the system pressures 
and temperatures to stabilize. If the coil temperature is not considered stable and the accumulated runtime is ≥ 14-minutes, the 
control will operate in time-temperature mode for 90 minutes. Upon the completion of the 90-minute operation the control will 
initiate a sacrificial defrost. At that point a Dry Coil Delta T at the particular outdoor ambient temperature can be determined. After 
initial calibration has been completed, the controller prevents a defrost occurrence for 34 minutes of accumulated runtime in order 
to avoid unnecessary defrost operation due to system transient conditions.

Demand Defrost Operation
The need for a defrost cycle while in Demand Defrost operation is determined by one of two factors: Time or Frost Detection. 
Should six hours of compressor run time elapse without a defrost cycle and the coil temperature is below the frost accumulation 
temperature, a defrost will be initiated. If this defrost is terminated on time rather than temperature, the controller shall establish 
a new Dry Coil Delta T. If the defrost is terminated on temperature the unit will continue with demand mode operations. The 
compressor run time will be reset when the defrost cycle is complete. The control shall be capable of detecting frost accumulation 
on the outdoor coil and initiate a defrost when the Dry Coil Delta T + the Coil Temperature Dependant Variable is sensed. As the 
ambient temperature changes, a slope of 1˚F Defrost Delta T change for every 8˚F ambient change will be used to adjust the 
detection of frost accumulation.

Defrost Mode Activation
To activate a defrost sequence, the “B” thermostat input must be active, and the coil temperature must be below 35˚F. When these 
conditions are met, the defrost enable timer tracks the  compressor output, and accumulates compressor run time in the heating 
mode. If the “B” thermostat input is inactive, the defrost enable timer is cleared. If the coil temperature is above 35˚F, the defrost 
enable timer is not cleared, but does not accumulate compressor run time. If the coil temperature is above the selected defrost 
termination temperature, the defrost enable timer will be cleared. When the defrost enable timer reaches 34 minutes, the defrost 
mode is enabled. If the control is in the time/temperature defrost operation mode, defrost operation will be initiated immediately. If 
the control is in demand mode, defrost operation will be initiated as described in defrost demand operation.

Defrost Mode Operation
When operating in the defrost mode, the control will have the compressor contactor, and auxiliary heat outputs activated. The 
condenser fan relay contacts will be open, de-energizing the fan motor. The accumulated defrost time is monitored while in the 
defrost mode and compressor is energized. The Low Pressure Switch is ignored during Defrost. When a defrost cycle has been 
initiated, if the Y thermostat input is removed, the current defrost cycle will be suspended, but the accumulated defrost time is 
frozen, and the control will resume defrost operation at the start of the next heating cycle (Y active, B active and coil temperature is 
below 35˚F) with a minimum of the ASCD between compressor activations.

The accumulated defrost time resumes when the compressor output is re-energized. The defrost relay will de-energize when the Y 
thermostat input is removed and energize when the Defrost is resumed.

OPERATION
Sequence of Operation
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OPERATION
Sequence of Operation

Low speed selection from Indoor Controller (Factory default)

High speed selectioon from indoor motor controller (Field wiring Option)

Defrost Mode Termination
Once a defrost mode has been initiated, it shall be terminated immediately and reset the internal timing if the coil sensor 
temperature exceeds the selected termination temperature. If the temperature select shunt is not installed, the default termination 
temperature shall be 50°F. The Low Pressure Switch is ignored for 90 seconds following termination of a Defrost. Once a defrost 
mode has been initiated, an internal timer shall count the time that the defrost mode is engaged and compressor is energized. After 
14 minutes of operation in the defrost mode, the defrost sequence shall terminate immediately and reset internal timing regardless 
of the state of the coil sensor temperature. If a defrost cycle is terminated by time and the coil temperature did not remain above 
XX°F for X minutes, the controller will return to an un-calibrated state.

Blower Control
All Vert-I-Paks, by default, will be configured to low speed blower operation. The speed setting can be changed to high speed by 
updating the speed tap settings on the fan control relay.  Any non-Friedrich thermostat or low voltage device being powered by the 
Vert-I-Pak will need to be reviewed and approved for use.

NOTE: The fan speed setting cannot be changed at the thermostat. Regardless of wiring GH and/or GL, the unit will continue to 
operate at the speed setting at the fan control relay. TO change fan speed from low to high change the speed relay tap from red to 
blue wire.

Figure 503 (Blower Speed Control)

Forced Defrost
When the “TEST” terminals are shorted with the “Y” and “B” inputs active, the ASCD timer will be canceled and control will enter the 
defrost mode. If the short on the “TEST” terminals is removed and then reapplied, the defrost mode will be exited and the control will return 
to heating operation. These modes can continue to be cycled through by removing and reapplying the short to the “TEST” terminals. The 
Compressor Delay Time (30 Seconds) will remain active when switching between defrost mode and heat mode with the test feature.

The Enable Temperature is ignored when the “TEST” terminals are shorted, and a forced defrost can be entered with the coil temperature 
above the Enable Temperature (35˚F). The forced defrost will terminate when either the coil temperature exceeds the selected Termination 
Temperature, 14 minutes of defrost has accumulated, or the test terminals are shorted a second time.
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OPERATION
Defrost Control Board
Inputs
C - 24 VAC Common
R - 24 VAC Input (Power Supply) supplied via the transformer.
Y - 24 VAC thermostat input for compressor demand -  Thermostat Call for Compressor (“Y”). This signal is monitored by the control logic, 
and is recognized as active when “R” is connected to “Y”. Inputs of less than 11 VAC will not be detected as active.
B - 24 VAC thermostat input for reversing valve demand. Thermostat Call for Reversing Valve (“B”). This signal is monitored by the control 
logic, and is recognized as active when “R” is connected to “B”. The input signal is connected through the normally closed relay contacts of 
K1 to the “RV” quick connect terminal.
P3 – Connections for outdoor ambient temperature sensor.  Ambient Temperature Sensor (“AMB”) The ambient temperature sensor is a 
thermistor input.  In addition to measuring the temperature value of the thermistor, the control shall detect an open thermistor condition, 
and a shorted thermistor condition.
P4 - Connections for the Condenser temperature sensor: Coil Temperature Sensor (“COIL”). The coil temperature sensor is a thermistor 
input. In addition to measuring the temperature value of the thermistor, the control shall detect an open thermistor condition, and a 
shorted thermistor condition.
P1 5 position, P1 provides selection of the defrost terminate temperature based on the position of selection shunt. Selections include 50˚F, 
60˚F, 70˚F, and 80˚F. If the temperature shunt is not installed, the default termination temperature shall be 50˚F. The control shall be 
provided from the factory with the temperature shunt installed in the 70˚F position.
HI  -PS High pressure switch input. The high-pressure switch input is a 24 VAC input. The input is supplied from the “Y” thermostat input, 
is in series with the compressor contactor output, and is monitored by the control logic. The hp switch Opens at 675 psig and closes at 475 
psig.
LO - PS  Low pressure switch input 3.9 Low Pressure Switch (“LO-PS”) The low-pressure switch input is a 24 VAC input. The input is 
supplied from the “Y” thermostat input, is in series with the compressor contactor output, and is monitored by the control logic. The lp 
switch opens at 30 psig and closes at 50 psig.

Outputs
Y out - (CC) Switched compressor contactor 24 VAC common. The control can be configured to provide a pilot duty 24 VAC output for the 
compressor contactor. The Y out “Y” terminal is sourced 24 VAC from the “Y” input terminal. When the compressor contactor is to be 
energized, 24VAC common is connected to the “CC” terminal. 
Reversing Valve (“RV”) B out
(RV) Switched 24 VAC to reversing valve.
(C) 24 VAC common to reversing valve.
The control provides a pilot duty 24 VAC output for the reversing valve. This output provides a normally closed relay connection between the 
“B” and “RV” terminals. This connection is opened during a defrost cycle. 
D - 24 VAC auxiliary heat output (sourced from Y input)  The control provides a pilot duty 24 VAC output during defrost operation. For defrost 
operation of the auxiliary heat, the “D” output is connected to the 24 VAC through the high pressure switch which is sourced by the “Y” 
thermostat input. 
FAN - 240 VAC line voltage source for PSC condenser fan. The control provides a 240 VAC line voltage output for the condenser fan. The 
condenser fan output is a normally closed relay contact output. During the defrost operation, the normally closed contacts of the K2 relay 
will be opened.
Diagnostic Indicator LED (“LED1” & “LED2”)
Two red LED’s are provided to display diagnostic codes for the control. 
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OPERATION
Remote Thermostat Connection
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 appliances, windows 
etc.. The thermostat should be located about 5 Ft. above the floor in an area of average 
temperature, with good air circulation. 
Thermostats should be level for aesthetics.

Note: An improperly operating or poorly located remote wall thermostat can be the 
source of perceived equipment problems. A careful check of the thermostat’s location 
and wiring must be made to ensure that it is not the source of problems.

Remote Thermostat
All Friedrich Vert-I-Pak units are configured to be controlled by using a dual stage heat/cool remote 
wall mounted thermostat.  The thermostat may be auto or manual changeover as long as the control 
configuration matches that of the Vert-I-Pak unit.

To connect the wall mounted thermostat:
1. Pull the disconnect switch.
2. Unscrew and remove the control box panel.
3. Select which side to run your thermostat wire.
4. Run the wires through the side hole in the box to reach the connection terminal wiring.
5. Make the connections, appropriately matching the wires as shown in the wiring diagram.
6. Reattach the control box cover.

Figure 303 (Thermostat Locations)

R
Y
G
B
W2
C

VPAK Low- Voltage Connections

Terminal Code Wire Connection Function
C Common Ground Terminal

G Call for Fan*

B Call for Heat Pump (Reversing Valve)

Y Call for Compressor

W2 Emergency Heat

R 24 VAC to Wall Thermostat

Note: 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 wiring can void the equipment warranty and 
may result in property damage, personal injury, or death. Questions concerning proper connections to the unit should be directed to the factory

Note: Any non-Friedrich thermostat or low voltage device being powered by the Vert-I-Pak will need to be reviewed and
approved for use.

Figure 304 (Thermostat Connections) Figure 305 Low Voltage Connections)
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OPERATION
General Knowledge Sequence Of Refrigeration
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 on this unit is a Thermal Expansion Valve (TXV). The purpose of the 
metering device is to “meter” (i.e. control or measure) the quantity of refrigerant entering the evaporator coil. 

The TXV has a sensing bulb installed on the suction line With a universal charge, the bulb is filled with a liquid cross charge. Whenever the bulb senses 
an increase in suction line temperature, the liquid expands, increasing the pressure in the fixed volume, and pushes the diaphragm down, thereby 
opening the valve and allowing more liquid refrigerant into the evaporator.

As it enters the evaporator coil, 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 coil. 

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. 

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.
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REMOVE AND INSTALL THE CHASSIS

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.

WARNING
CUT/SEVER HAZARD 

Be careful with the sharp edges and corners. 
Wear protective clothing and gloves, etc.

Failure to do so could result in serious injury.

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 removed from utility closet.
To Remove the Chassis from the Closet:
1. Switch off the power coming into the unit from the main breaker panel or the closet mounted disconnect.
2. Switch the wall Thermostat off.
3. Pull the Power Disconnect located in the front of the chassis.
4. Disconnect the L1 and L2 electrical connections and remove conduit from chassis.
5. Disconnect low voltage thermostat connections.
5. Disconnect the duct work.
6. Disconnect condensate drain
7. Slide the chassis out of the wall plenum.

Caution:
Do not tear Gasket during removal.

8. Remove the chassis out of the utility closet.

Reinstallation
1.  Installation is the reverse of the removal above.
2. Verify that the unit is level after installation.
Adjust as required.
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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 VERT-I-PAK cabinet.
Resistance applied externally to the VERT-I-PAK (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 accordingly).

These affects must be understood and taken into consideration when checking External Static Pressure/Airflow 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 replacement, 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 VERT-I-PAK.

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 a digital manometer to  measure. Measurement should be taken roughly 3-6” from the Vert-I-Pak collar and the center of the 
indoor coil with the filter installed. 
4. Refer to the Air Flow Data for your VERT-I-PAK system to find the actual airflow for factory-selected fan speeds.
5. If the actual airflow 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 7 and 8 (if necessary) until proper airflow 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.

EXTERNAL STATIC PRESSURE

Determining the Indoor CFM

MODEL VHA 09/12 VHA 18 VHA 24

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

Table 401 (Determining the Indoor CFM)
* values  indicate rated performance point
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External Static Pressure
Correct CFM  (if needed): Correction Multipliers

230V 1.00

208V 0.97

265V

Heating 1.00

Cooling 0.95

Table 402 (Correction Multiplier)

Explanation of Tables
Table 401 is the nominal dry coil VERT-I-PAK CFMs. Table 402 is the correction factors beyond nominal conditions.  
1 ½ 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 airflow. Since in the case of the VERT-I-
PAK, the condensate will cause a reduction in measured External Static Pressure for the given airflow.
It is also important to remember that when dealing with VERT-l-PAK units that the measured External Static Pressure increases as the 
resistance is added externally to the cabinet.  Example:  duct work, filters, grilles.

Indoor Airflow Data
The Vert-I-Pak A series units must be installed with a free return air configuration. Table 401 lists the indoor airflow at corresponding static 
pressures. All units are rated at low speed.

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 VERT-I-PAK A-Series unit.
IMPORTANT: 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” H2O 
internal static pressure.

Checking Approximate Airflow
If a digital manometer is not available to check the External Static Pressure, or the blower performance data is unavailable for your unit, 
approximate airflow can be calculated by measuring the temperature rise, then using tile following criteria.

CFM =
Kilowatts × 3413
Temp Rise × 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 airflow calculation.  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
20 x 1.08 = 21.6

8635
21.6

= 400  

External Static Pressure
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TROUBLESHOOTING
Control Diagnostic Modes

Control Diagnostic Modes

Diagnostic Description LED 1 LED 2 Solution

Control Fault (No Power) Off Off Confirm incoming voltage, if present replace the board. 

Normal Operation Flash Flash Normal operation. 

Anti-Short Cycle Delay Alternating 
Flash

Wait for shot cycle delay to expire. Approximately  3-minutes. 

Coil Sensor Failure On On 1. An open or shorted sensor is detected.  
2 .Confirm connection points.  
3. Ohm out sensor to confirm if open (OL) or shorted (0.0 Ohms). If ok replace the board. 
Refer to Appendix 1 (Thermistor resistor values).

Ambient Sensor Failure Off On 1. An open or shorted sensor is detected.  
2. Confirm connection points.  
3 .Ohm out sensor to confirm if open (OL or shorted (0.0 Ohms). If ok replace the board. 
Refer to Appendix 1 (Thermistor resistor values).

Low Pressure Switch Open On Flash 1. Possible faulty pressure switch.  
2. Confirm connection points. 
3 .Suction line pressure is too low. Confirm system pressures and operation, address as 
needed. 
4 .In cooling possible indoor blower not running.  

Low Pressure Switch 
Lockout

Off Flash 1. Possible faulty pressure switch.  
2. Confirm connection points. 
3 .Suction line pressure is too low. Confirm system pressures and operation, address as 
needed. 
4 .In cooling possible indoor blower not running.  

High Pressure Switch Open Flash On 1. Possible faulty pressure switch.  
2 .Confirm connection points. 
3 .Discharge pressure too high. Confirm system pressures and operation, address as 
needed. 
4 .In cooling possible outdoor condensing fan motor not running.  

High Pressure Switch 
Lockout

Flash Off 1. Possible faulty pressure switch.  
2 .Confirm connection points. 
3 .Discharge pressure too high. Confirm system pressures and operation, address as 
needed. 
4 .In cooling possible outdoor condensing fan motor not running.  
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COMPONENT IDENTIFICATION
230 Volt Electrical Control Box

Figure 601 (230 Volt Electrical Box)
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COMPONENT IDENTIFICATION
Defrost Control Board

L2

Fan Out

Test C R D B Y

Outside
Ambient
Air 
Sensor

Condenser
Coil
Sensor

Reversing
Valve

Low 
Pressure
Switch

High
Pressure
Switch

Compressor 
Out

Figure 602 (Defrost Control Board Identification)
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COMPONENT TESTING
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.

A
B

Figure 603 (Reversing Valve)
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COMPONENT TESTING
Testing The Reversing Valve Solenoid Coil

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.

1. Turn off high voltage electrical power to unit.
2. 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.

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

WARNING
ELECTRIC SHOCK HAZARD 
Disconnect power to the unit before 
servicing. Failure to follow this warning 
could result in serious injury or death. 

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.

WARNING

WARNING
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.
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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 determine 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.

COMPONENT TESTING
Checking The Reversing Valve

Reversing Valve in Heating Mode 

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. 

Figure 604 (Checking The Reversing Valve)
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COMPONENT TESTING 
Touch Test Chart : To Service Reversing Valves
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CONDITION

NOTES:

1 2 3 4 6 5  POSSIBLE CAUSES 

* TEMPERATURE OF VALVE BODY
**  WARMER THAN VALVE BODY

Hot Normal Cooling 

 CORRECTIONS 
 Cool Cool

as (2) 
Hot

as (1) *TVB  TVB 

Normal Heating Hot  Cool Hot
as (1) 

Cool
as (2) *TVB  TVB 

MALFUNCTION OF VALVE 

Valve will not 

to heat. 
shift from cool  

Check Electrical circuit and coil 
 Repair electrical circuit. No voltage to coil. 

 Replace coil. Defective coil. 

Check refrigeration charge 
 Repair leak, recharge system. Low charge. 

Pressure differential too high.  Recheck  system. 

Hot  Cool  Cool, 
as (2) 

Hot,
as (1)  Hot *TVB Pilot valve okay.  Dirt in one bleeder hole. 

Piston cup leak 

Deenergize solenoid, raise head pressure, 
reenergize solenoid to break dirt loose.
If unsuccessful, remove valve, wash 
out.  Check on air before installing.  If no 
movement, replace valve, add strainer to
discharge tube, mount valve horizontally. 

Valve will not 

Stop unit.  After pressures equalize, restart  
with solenoid energized.  If valve shifts,
reattempt with compressor running.  If still 
no shift, replace valve. 

shift from cool  
to heat. 

Hot  Cool Cool,
as (2) 

Hot,
 as (1) *TVB *TVB  Clogged pilot tubes. Raise head pressure, operate solenoid to

free.  If still no shift, replace valve. 

Hot  Cool Cool,
as (2) 

Hot,
 as (1) Hot  Hot Both ports of pilot open.  (Back seat port 

did not close). 

 Cool Warm 

Raise head pressure, operate solenoid 
to free partially clogged port.  If still no shift, 
replace valve.

Cool,
as (2) 

Hot,
 as (1) *TVB  Warm  Defective Compressor.  Replace compressor 

Starts to shift 

complete
reversal.

but does not  

Hot  Warm  Warm  Hot  Hot  *TVB 
Check unit for correct operating pressures  
and charge.  Raise head pressure. If no
shift, use valve with smaller port. 

Not enough pressure differential at start 
of stroke or not enough fl ow to maintain  
pressure differential. 

 Replace valve Body damage. 

Hot  Warm  Warm  Hot  Hot  Hot  Both ports of pilot open. Raise head pressure, operate solenoid.  If  
no shift, use valve with smaller ports. 

 Replace valve  Body damage.  Hot *TVB Hot  Hot  Hot Hot 

Hot  Hot 

Raise head pressure, operate solenoid.  If  
no shift, use valve with smaller ports. 

 Hot  Hot 

Valve hung up at mid-stroke.  Pumping 
volume of compressor not suffi  cient to  
maintain reversal. 

 Hot  Hot  Both  ports of pilot open. 

Apparent

Raise head pressure, operate solenoid. 
If no shift, replace valve. 

leap in heat-
ing.

Hot  Cool Hot,
as (1) 

Cool,
as (2) *TVB *TVB  Piston needle on end of slide leaking. 

Hot  Cool 

Operate valve several times, then recheck.  
If excessive leak, replace valve. 

Hot,
as (1) 

Cool,
as (2) **WVB  **WVB  Pilot needle and piston needle leaking. Operate valve several times, then recheck.  

If excessive leak, replace valve. 

Will not shift 

cool.
from heat to  

Hot  Cool Hot,
as (1) 

Cool,
as (2) *TVB *TVB  Pressure differential too high. 

Clogged pilot tube. 

Stop unit.  Will reverse during equalization  
period.  Recheck system 

Hot 

Raise head pressure, operate solenoid to
free dirt.  If still no shift, replace valve. 

 Cool Hot,
as (1) 

Cool,
as (2) Hot *TVB  Dirt  in bleeder hole. 

Hot  Cool Hot,
as (1) 

Cool,
as (2) Hot 

Raise head pressure, operate solenoid.
Remove valve and wash out.  Check on air  
before reinstalling, if no movement, replace  
valve.  Add strainer to discharge tube.  
Mount valve horizontally. 

 Piston cup leak. *TVB 

Hot  Cool Hot,
as (1) 

Stop unit. After pressures equalize, restart 
with solenoid deenergized. If valve shifts, 
reattempt with compressor running.  If it
still will not reverse while running, replace 
the valve. 

Cool,
as (2)  Replace valve.  Defective pilot.  Hot Hot 

Warm  Cool Warm, 
as (1) 

Cool,
as (2) Warm  *TVB  Defective compressor.  Replace compressor 

Figure 605 (Touch Test Chart)
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COMPONENT TESTING 
Compressor Checks

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 compressor. 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 compressor. 
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 VPAK 9 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  VPAK 12, 18K, and 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
WARNING: Make sure Compressor is cool to the touch prior to OHMs testing.
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.

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.

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.

WARNING
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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.

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:

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

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.

NOTE: Before installing valves and gauges, check the compressor discharge temperature and 
compressor current, Low compressor amperage combined with low discharge temperature is 
an indication that the compressor might be faulty,

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 and run a “cooling or heating performance 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.

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. 

Figure 606 (Resistance Chart)

COMPONENT TESTING 
Compressor Checks
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COMPONENTS TESTING
Heating Element and Limit Switches

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.

All models are equipped with a dual heating element. Each element has a 
primary limit switch (bimetal thermostat). 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.
The limit switches are in series with the element and will interrupt the power 
at a designed temperature. (Open at 165˚ and close at 135˚F. Each element 
is also equipped with a one time switch that will open at 200˚F. If this switch 
opens the heating element module will need to be replaced.
 
To Check the Heater elements:
1. Open the control box and disconnect the leads from the heater control 
relays. 
2. Ohm out the the elements through the applicable wires.
Refer to the specifications chart below and the applicable Wiring Diagram..
3. If you determine the heat element to be out of tolerance (Open, shorted, 
or out of specifications) access the heater element by remove the left side 
access panel of the unit (See Heater removal) , remove the wires from the 
heater element and recheck. If findings are confirmed replace the heater 
element.

Model Part Number Coil 1 (Defrost Coil)
Specifications

Coil 2 
Specifications

Primary Limit Switch 
(Auto)

Secondary Limit 
Switch (1 Time)

230v 2.5 kW 8010240 900W  230V 51.70 Ω ±5% 1550W  230V 30.02 Ω ±5%

OPEN 165 F˚
CLOSE 135 F˚ OPEN 200 F˚

230v 3.4 kW 8010241 1550W  230V 30.02 Ω ±5% 1600W  230V 25.85 Ω ±5%

230v 5 kW 80102042 3400W  230V 13.68 Ω ±5% 1600W  230V 29.08 Ω ±5%

230v 7.5 kW 80102043 5000W  230V 9.31 Ω ±5% 2500W  230V 18.61 Ω ±5%

230v 10 kW 8010244 5000W  230V 9.31 Ω ±5% 5000W  230V 9.31 Ω ±5%

265v 2.5 kW 8010245 900W  265V 68.63 Ω ±5% 1550W  265V 39.85 Ω ±5%

265v 3.4 kW 8010246 1550W  265V 39.85 Ω ±5% 1800W  265V 34.31 Ω ±5%

265v 5 kW 8010247 3400W  265V 18.17 Ω ±5% 1600W  265V 38.60 Ω ±5%

265v 7.5 kW 8010248 5000W  265V 12.35 Ω ±5% 2500W  265V 24.71 Ω ±5%

265v 10 kW 8010249 5000W  265V 12.35 Ω ±5% 5000W  265V 12.35 Ω ±5%

Table 606 (Electrical Heater Coil Specifications)
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ITEM NO. PART NUMBER QTY. DESCRIPTION

14 06-21783-00 1 ARROW LABEL

13 SEE TABLE 1 kW SIZE LABEL 0.5" x 0.5"

12 SEE TABLE 1 kW SIZE LABEL 0.5" x 0.5"

11 46-4868-00 1 LABEL, BLANK THERMAL TRANSFER

10 08-2839-00 4 DUAL QC RECEPTACLE (FEMALE)

9 07-0393-00 4 SCREW #8-32 X .375" LG. HEX, WASHER HD. 
THREAD

8 08-1949-01 4 MALE QC TERMINAL W/EXTERNAL LOCK

7 SEE TABLE 2 T.O.D. THERMOSTAT 60FX04 (ONE SHOT 
200°F)

6 SEE TABLE 2 T.O.D. 60TX01 THERMOSTAT (AUTO 
RESET)

5 05-0272-02 4 TERMINAL CERAMIC - FEMALE

4 05-0272-01 4 TERMINAL CERAMIC - MALE

3 COIL 1 SEE TABLE

2 COIL 1 SEE TABLE

1.4   03-4394-20 1 X / R BAR    #8 (0.162) GA.

1.3   (01.375)  03-7481-02 12 Clip & Insulator Assembly, Large Narrow A. 
H. (243-243)

1.2   (11.000)  03-4633-29 3 FRAME BAR #8(.162)GA.

1.1   88-25128-00 1 TERMINAL PLATE #18 (.045 MIN.) GA. 
GALVANIZED ST'L.

1 50-25127-00 1 RACK ASSEMBLY

SYMBOL REVISIONS E.C.R DATE APPROVED
PRODUCTION RELEASE 83920 10/30/2023 T.Q.

21-25127-09 8010249
04-25147-11               5000W  265V  

12.35 Ω  5%            #16.0 GA "NXT"             
0.500 ARB.                                      -                                 

04-25147-11               5000W  265V  
12.35 Ω  5%            #16.0 GA "NXT"             
0.500 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-09   
8010249  

10.0kW 265V

06-25369-04 
5.0                   
kW

06-25369-04 
5.0                   
kW

21-25127-08 8010248
04-25147-11               5000W  265V  

12.35 Ω  5%            #16.0 GA "NXT"             
0.500 ARB.                                      -                                 

04-25153-11               2500W  265V  
24.71 Ω  5%            #20.0 GA "NXT"             
0.437 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-08   
8010248  

7.5kW 265V

06-25369-04 
5.0                   
kW

06-25369-07 
2.5                   
kW

21-25127-07 8010247
04-25142-11               3400W  265V  

18.17 Ω  5%            #18.5 GA "NXT"             
0.500 ARB.                                      -                                 

04-25152-11               1600W  265V  
38.60 Ω  5%            #22.0 GA "NXT"             
0.375 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-07   
8010247  

5.0kW 265V

06-25369-03 
3.4                   
kW

06-25369-06 
1.6                   
kW

21-25127-06 8010246
04-25141-11               1550W  265V  

39.85 Ω  5%            #22.0 GA "NXT"             
0.500 ARB.                                      -                                 

04-25151-11               1800W  265V  
34.31 Ω  5%            #22.0 GA "NXT"             
0.375 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-06   
8010246  

3.35kW 265V

06-25369-02 
1.55                   
kW

06-25369-05 
1.8                   
kW

21-25127-05 8010245
04-25140-11               900W  265V  

68.63 Ω  5%            #22.0 GA "NXT"             
0.500 ARB.                                      -                                 

04-25141-11               1550W  265V  
39.85 Ω  5%            #22.0 GA "NXT"             
0.500 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-05   
8010245  

2.45kW 265V

06-25369-01 
900                   
W

06-25369-02 
1.55                   
kW

21-25127-04 8010244
04-25139-11               5000W  230V  

9.31 Ω  5%            #15.5 GA "NXT"             
0.500 ARB.                                      -                                 

04-25139-11               5000W  230V  
9.31 Ω  5%            #15.5 GA "NXT"             
0.500 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-04   
8010244   

10kW 230V

06-25369-04 
5.0                   
kW

06-25369-04 
5.0                   
kW

21-25127-03 8010243
04-25139-11               5000W  230V  

9.31 Ω  5%            #15.5 GA "NXT"             
0.500 ARB.                                      -                                 

04-25150-11               2500W  230V  
18.61 Ω  5%            #19.5 GA "NXT"             
0.375 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-03   
8010243  

7.5kW 230V

06-25369-04 
5.0                   
kW

06-25369-07 
2.5                   
kW

21-25127-02 8010242
04-25138-11               3400W  230V  

13.68 Ω  5%            #17.5 GA "NXT"             
0.500 ARB.                                      -                                 

04-25149-11               1600W  230V  
29.08 Ω  5%            #22.0 GA "NXT"             
0.375 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-02   
8010242  

5.0kW 230V

06-25369-03 
3.4                   
kW

06-25369-06 
1.6                   
kW

21-25127-01 8010241
04-25137-11               1550W  230V  

30.02 Ω  5%            #22.0 GA "NXT"             
0.375 ARB.                                      -                                 

04-25148-11               1800W  230V  
25.85 Ω  5%            #21.0 GA "NXT"             
0.375 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-01   
8010241  

3.35kW 230V

06-25369-02 
1.55                   
kW

06-25369-05 
1.8                   
kW

21-25127-00 8010240
04-25136-11               900W  230V  

51.70 Ω  5%            #22.0 GA "NXT"             
0.500 ARB.                                      -                                 

04-25137-11               1550W  230V  
30.02 Ω  5%            #22.0 GA "NXT"             
0.375 ARB.                                      -                                 

08-2833-26                      
OPEN 165 F                
CLOSE 135 F

08-2834-09                      
OPEN 200 F                

21-25127-00   
8010240  

2.45kW 230V

06-25369-01 
900                   
W

06-25369-02 
1.55                   
kW

OUR PART NO. CUST. 
IDENT.

COIL SPEC.                             
ITEM #2                                  

COIL SPEC.                             
ITEM #3                                  

ITEM #6 
(AUTO), 

THERMOSTAT                                  
ITEM #7       

(1-SHOT), 
THERMOSTAT                                  

ITEM #11       
LABEL 

STAMPING                                

ITEM #12       
kW LABEL 
STAMPING                                

ITEM #13       
kW LABEL 
STAMPING                                
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1. Remove right side access panel.
2. Disconnect Wiring.
3. Remove 2 screws.
4. Carefully unhook heater assembly from rear hook and slide out of the unit.

COMPONENTS TESTING
Heater Assembly Removal

Figure 607

Figure 608
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COMPONENTS TESTING 
Drain Pan Valve

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.

During the cooling mode of operation, condensate which  collects in the drain pan is picked up by the con-denser 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 tempera-
ture 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.

Bellows Assembly 
Drain Pan Valve  

Figure 609 Drain Pan Valve
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COMPONENT TESTING 
Check Evaporator Blower Motor and Control Board

FIGURE 714 (INDOOR BLOWER MOTOR TESTING)

Check for 230 
VAC at
L1 to

HI or LI  

Trace Wiring 
back to 

Contactor, IMR 
Relay and 

Safety Relay

NO

Repair Wiring 
or replace 

relays/ 
contactor as 

required

Check for 10 
VDC at green 
and brown 

wire at pins B 
and D

Remove 
harness and 

jumper pins C 
and D

Does Fan run?

Replace Motor 
controller 

board

Engage fan in either High or low 
speed

Pins B to C
Low speed 7.84 VDC +- 0.05
High Speed 9.00 VDC +- 0.05

Replace FanNO

Check for 230 
VAC at L and N 

on ID Motor 
controller 

board

Replace motor 
control boardNO

YES

YES

YES

NO
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1. Unit needs to be removed from sleeve  or closet to facilitate fan 
replacement. Refer to Chassis Removal
2. Remove electrical box cover.
3. Disconnect the terminals and the P3 cable connector  on the indoor 
fan motor controller. 

3. Remove right side access panel.

4. Remove 10 fan mounting screws.

5. Remove four screws on top.

6. Remove 3 screws on right side.

7. Move inner fan support wall back and slide fan out of the right side of 
the unit.

8. Remove 4 allen screws to separate motor from mount.

COMPONENT TESTING 
Replace Evaporator Blower Motor

Disconnect

Remove screws (10 places)

Remove Screws (4 places)

Remove Screws (3 places)

Remove mounting bolts
 (4 places)
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COMPONENT TESTING 
Outdoor Fan Check
1. Remove Electrical box cover.

2. Ensure that unit is running with a demand for outdoor fan.

3. Check for 230 VAC by placing multi meter probes on Contactor 
Terminal and fan Out terminal of the defrost control board.

4. If 230 VAC is present- remove power from unit and check for 
loose terminals.

5. Replace motor.

Place Red lead here

Place Black lead here 
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COMPONENT TESTING 
Outdoor Fan Replacement

1. Remove chassis from closet. Refer to chassis removal.

2. Remove left and right side lower access panels.

NOTE: For blade replacement only, disconnection of fan motor wires 
is not required

3. Disconnect black (18 and 24k), red (9k), or blue (12k) wire from T1 
of the contactor.

4. Disconnect white wire from fan out terminal of the defrost board .

5. Remove sensor from coil.

6. Pull some slack out of white wire in the bundle to facilitate fan 
removal..

7. Remove 2 screws on each side of shroud.

Disconnect 

Disconnect

Create some slack in wire

Remove 2 screws on each side of shroud
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8. Remove 2 screws on rear panel.

9. Remove four  fan mounting screws and ground wire.

10. Slide fan and shroud out of right side of unit.

11. Loosen set screw to remove fan blade.

12. Remove 3 screws from fan motor bracket.Remove mounting bolts (4 places)

Remove 2 screws from rear

Loosen Set Screw

Remove 
Motor 
Mount
Screws

COMPONENT TESTING 
Outdoor Fan Replacement
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R-410A SEALED SYSTEM REPAIR

WARNING
Refrigeration system under high pressure

O
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.

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 BW400 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.

EQUIPMENT REQUIRED:
1. Electrical Multimeter
2. E.P.A. Approved Refrigerant Recovery System
3. Vacuum Pump (capable of 200 microns or less vacuum.)
4. Acetylene torch.
5. Electronic Halogen Leak Detector capable of detecting HFC 
(Hydrofluorocarbon) refrigerants.
6. R410A Refrigerant Manifold
7. 1/4” Braze-type Access Ports
8. Pinch Tool
9. Digital Refrigerant Scale
10. Vacuum Gauge - (0 - 1000 microns)
11. Facilities for flowing nitrogen through refrigeration tubing 
during all brazing processes.

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.

WARNING
EPA 608 Warning:
It is a violation of the environmental Protection 
Agency, Clause 608A, to service refrigeration
systems without proper certi�cation

WARNING
Use approved standard refrigerant recovering procedures and equipment to relieve high pressure before opening system for repair.
Do not allow liquid refrigerant to contact skin. Direct contact with liquid refrigerant can result in minor to moderate 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.
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R-410A SEALED SYSTEM REPAIRS 
Refrigerant Charging

WARNING
RISK OF ELECTRIC SHOCK 
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.

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: Always weigh in refrigerant based on the model nameplate.

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. 

NOTE:Factory sealed units will not be overcharged

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.
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R-410A SEALED SYSTEM REPAIRS
Sealed System Method of Charging/ Repairs

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.

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.

CAUTION

The refrigerant cycle is critically charged. The only acceptable method for charging the sealed system is the  Weighed in Charge 
Method. 

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.)
2. Recover Refrigerant in accordance with EPA regulations.
3.  Install a process tube to sealed system.
4. Make necessary repairs to system.
5. Evacuate the system to 1500 microns
6.  Repressurize to 500 PSI with nitrogen
7.  Evacuate the system to 1000 microns
8.  Repressurize to 500 PSI with nitrogen
9.  Evacuate the system to below 500 microns
10.  Weigh in the refrigerant charge with the property quantity of R-410A refrigerant  per model nameplate.
11. Start unit, and verify performance.
12.  Crimp the process tube and solder the end shut.
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R-410A SEALED SYSTEM REPAIRS
Undercharged Refrigerant Systems

WARNING
RISK OF ELECTRIC SHOCK 
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.

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: Ensure fan is on high speed during testing.

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. 

If the compressor reads low amperage and has a high 
discharge line temperature at the compressor, it is an 
indication of low system refrigerant.

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. 

Figure 601 (Undercharged System)
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NOTE: Ensure fan is on high speed during testing.
NOTE: A unit sealed from the factory will not be overcharged.

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 symp-
toms as an over charged system. 

NOTE: Factory sealed units will not be overcharged

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. Non-
condensables can also cause these symptoms. To confirm, 
reclaim some of the charge, if conditions improve, system 
may be overcharged. If conditions don’t improve, Non-
condensables are indicated. 

WARNING
RISK OF ELECTRIC SHOCK 
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.

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. 

R-410A SEALED SYSTEM REPAIRS
Overcharged Refrigerant Systems
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R-410A SEALED SYSTEM REPAIRS
Restricted Refrigerant System
NOTE: Ensure fan is on high speed during testing.
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.” 

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. 
There will usually be a difference felt at the capillary tube. This does not indicate a restricted condition. 

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 specification. With a complete restriction the current drawn may be con-
siderably 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. 

Make all checks possible before tapping into the system and installing gauges.

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

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

Figure 603 (Restricted System)
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R-410A SEALED SYSTEM REPAIRS
Compressor Replacement

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.

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. 

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.

CAUTION: 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.

8. Pressurize with trace amounts of R-410A and nitrogen to 550 psi and 
leak test all connections with a leak detector. Repair any leaks found.
8a. If leak detector is unavailable remove all refrigerant from system and 
pressurize with nitrogen to 550 psi. Check that system holds pressure.
Repeat Step 8 to ensure no more leaks are present
9. Evacuate the system with a good vacuum pump capable of a final 
vacuum of 300 microns or less. The system should be evacuated through 
both liquid line and suction line gauge ports. 

9a. Evacuate the system to 1500 microns.
9b. Repressurize to 50 PSI with nitrogen.
9c. Evacuate the system to 1000 microns.
9d. Repressurize to 50 PSI with nitrogen.
9e. Evacuate the system to below 500 microns.

10. Weigh in the refrigerant charge with the proper quantity of 
R-410A refrigerant using digital scale  per model nameplate.
11. Start unit, and verify performance.
12. Crimp the process tube and solder the end shut.

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. 

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.

CAUTION

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.
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R-410A SEALED SYSTEM REPAIRS
Compressor Replacement -Special Procedure in Case of Compressor Burnout

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. 

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.

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. 

1. Recover all refrigerant and oil from the system. 
2. Remove compressor, TXV, 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 TXV. 

5. Pressurize with trace amounts of R-410A and nitrogen to 550 psi and leak 
test all connections with a leak detector. Repair any leaks found.
5a. If leak detector is unavailable remove all refrigerant from system and 
pressurize with nitrogen to 550 psi. Check that system holds pressure.

Repeat Step 5 to insure no more leaks are present.

NOTE: 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.

9. Evacuate the system with a good vacuum pump capable of a final vacuum 
of 300 microns or less. The system should be evacuated through both liquid 
line and suction line gauge ports. 

9a. Evacuate the system to 1500 microns.
9b. Repressurize to 50 PSI with nitrogen.
9c. Evacuate the system to 1000 microns.
9d. Repressurize to 50 PSI with nitrogen.
9e. Evacuate the system to below 500 microns.

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. 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.
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R-410A SEALED SYSTEM REPAIRS
Replace The Reversing Valve

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. 

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.
5. Remove solenoid coil from new valve.
6.  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.

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. 

8. Pressurize sealed system with trace amounts of R-410A and nitrogen up to 550 psi. Perform Triple evacuation , Refer 
to Sealed system method of charging.. Leak check the system, using a suitable leak detector according to HVAC industry 
standards.
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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R-410A REFRIGERANT SYSTEM REPAIR
TXV Replacement

Please follow the steps below when replacing TXV:

1. Disassemble the front panel.

2. Remove the thermal bulb down by undoing the insulation around it.

3. Remove the TXV off from the liquid pipe with a welding torch. Be 
careful not to burn the liquid pipe.

4. Wrap the new TXV with a piece of wet cloth to prevent damage 
caused by heat from being too hot and connect the nitrogen flow to the 
liquid pipe to prevent it from being oxidized. Weld the TXV to the liquid 
pipe, (solder must be 5% or more silver content) and pay attention to 
the direction of the TXV, then weld the pressure pipe to the gas pipe.

5. When the pipe cools down, connect it with 550 PSI nitrogen 
equipment and examine the work for any leaks.

6. Secure the thermal bulb to the suction pipe with insulation strips 
and perform insulation works.

7. Evacuate the system and charge. Refer to refrigeration charging.

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. 

NOTICE
FIRE HAZARD 

electically unsafe conditions which could cause moderate 
or serious property damage.
Read, understand and follow the above warning.

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. 

TXV

Sensing Bulb

Figure 701 (TXV Valve Replacement)
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WIRING DIAGRAMS
208/230V 2.5kW

Figure 801 
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Figure 802    

WIRING DIAGRAMS
208/230V 3.4 kW
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Figure 803

WIRING DIAGRAMS
208/230V 5kW
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WIRING DIAGRAMS
208/230V 7.5kW

Figure 804
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WIRING DIAGRAMS
208/230V 10kW

Figure 805
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WIRING DIAGRAMS
265V 2.5kW

Figure 806
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WIRING DIAGRAMS
265V 3.4kW

Figure 807 
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WIRING DIAGRAMS
265V 5kW

Figure 808
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Figure 809 

WIRING DIAGRAMS
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Figure 810 

WIRING DIAGRAMS
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INTERACTIVE PARTS VIEWER
All Service Parts can be found on our online interactive parts viewer.

Please click on the link below:

Interactive Parts Viewer

For Further Assistance contact customer service at (1-800-541-6645).

http://friedrich.ricambio.net/site/pagece5.wplus?ID_COUNT=ce_5_home&LN=2&CEPV=Friedrich001&CELN=2&CEME=2&NDS=CE_28&PRF=1&PRNDS=R&PRC=%7CR%7CCE_28&KPRD=CE_28%23CE_28&__hstc=254178455.7cabb4613cedb7162d5dc2776e9cf10a.1667328234008.1667328234008.1667328234008.1&__hssc=254178455.1.1667851958436&__hsfp=983212287&hsCtaTracking=ef130adc-bf12-4f0b-8a41-4d515a9c6e8c%7C7749776d-9b15-4adf-abb3-3c412de4c5ec
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AVAILABLE ACCESSORIES

10

REQUIRED ACCESSORIES
ARCHITECTURAL LOUVER

VPAL2 and  VPAL2-42

Extruded aluminum grille (30° or 42° blade angle) that attaches to the outdoor 
section of the wall plenum. 

VPSC2 and VPSC2-42

VPAL2 and VPAL2-42 in custom colors.

DIMENSIONS: 25 9/16" W x 31 1/16" H

WALL PLENUM 

VPAWP1-8, VPAWP1-14

Two-part sleeve that telescopes in and out. Sits inside the exterior wall 
penetration.

VPAWP1-8 telescopes from 5 1/2”–8” 
VPAWP1-14 telescopes from 8”–14”

DIMENSIONS: 24 1/8” W x 30  3/8” H 
CUTOUT DIMENSIONS: 24 5/8” W x 30 7/8” H

DRAIN PAN

VPDP2
Required for all 18K and 24K models. Can be installed prior to chassis for easy 
installation/removal.

RETURN AIR GRILLE/ACCESS PANEL

VPRG4 / VPRG4R

Hinged panel allows access to unit and return air filter.  
A field-supplied filter (25” x 20”) should be mounted on the inside grille. Panel 
can be mounted with return air openings high or low on the door for optimum 
sound attenuation.

DIMENSIONS: 29” W x 58” H 
CUTOUT DIMENSIONS: 27” W x 55 3/4” H

FIRST COMPANY SLEEVE ADAPTER

VPASA1
Single piece, welded adapter allows retrofit into existing First Company SPXR-
series single package vertical unit wall sleeve and louver. Easy connection to 
small chassis Vert-I-Pak only.

SINGLE STAGE THERMOSTATS 

RT7P
Wired, single stage, wall-mounted programmable thermostat.  
RT7
Wired, single stage, wall-mounted digital thermostat and backlight.
WRT2
Wireless, single stage, wall-mounted digital thermostat and backlight.

ENERGY MANAGEMENT THERMOSTATS

EMRT2 & EMWRT2
Wired/Wireless thermostat with occupancy sensor.

EMOCT EMRAF EMROS  

Online connection kit. Remote access fee. Remote Occupancy Sensor

EMRTS            EMRDS            EMCWP  EMRWOS 

Remote Temperature Sensor     Door Switch    Wall-Plate     Wireless Occ. Sensor

RT7 

EMRT2,  EMWRT2

VPAL2

VPAWP1-8/14

VPRG4/R

VPASA1

VPDP2

RT7

WRT2

OPTIONAL ACCESSORIES
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APPENDIX 
Appendix 1 Thermistor Resistance Values (This Table Applies to All Thermistors)

TEMP RESISTENCE (K Ohms) RESISTANCE 
TOLERANCE %  

MAX     F MINMIN MAXCENTR
-25 210.889 225.548 240.224 6.50 6.51  

178.952-20 190.889 202.825 6.25 6.25  
-15 151.591 161.325 171.059 6.03 6.03  
-10 128.434 144.292 5.81136.363               5.81  

108.886-5 115.340 121.794 5.60 5.60  
0 92.411 97.662 102.912 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 45.523 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 35.492 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 31.418 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 2.48 2.48  
67 12.668 12.984 13.301 2.44 2.44  
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 2.37  
89 7.227 7.405 7.583 2.40 2.40  
90 7.050 7.226 7.402 2.43 2.43  
91 6.878 7.052 7.226 2.47 2.47  
92 6.711 6.883 7.055 2.50 2.50  
93  6.548 6.889 6.718  2.53 2.53  
94 6.558   6.390   6.727 2.57 2.57  
95 6.237 6.403 6.569 2.60 2.60  
96 6.087 6.252 6.417 2.63 2.63  
97  5.942  6.105  6.268 2.67 2.67  
98 5.800 5.961 6.122 2.70 2.70  
99 5.663 5.822 5.981 2.73 2.73  
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  

3.898 115   4.030  4.161 3.27 3.27  
120  3.482  3.730  3.606 3.43 3.43  

Figure 710 Thermistor Values
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WARRANTY

SAVE THIS CERTIFICATE. It gives you specific rights. You may also have other rights which may vary from state to state and province to province.

In the event that your unit needs servicing, contact your nearest authorized service center. If you do not know the nearest service center, ask the 
company that installed your unit or contact use - see address and telephone number above. To obtain service and/or warranty parts replacement, 
you must notify an authorized FRIEDRICH Air Conditioning Co. service center, distributor, dealer, or contractor of any defect within the applicable 
warranty period.

When requesting service: please have the model and serial number from your unit readily available. 

Unless specified otherwise herein, the following applies:
FRIEDRICH VERT-I-PAK HEAT PUMPS

LIMITED WARRANTY - FIRST YEAR (Twelve (12) months commencing on the date of installation or 120 days after original end-user pur-
chase, whichever comes first). Any part found to be defective in the material or workmanship will be repaired or replaced free of charge by our 
authorized service center during the normal working hours; and

LIMITED WARRANTY - SECOND THROUGH FIFTH YEAR (Sixty (60) months commencing on the date of installation or 120 days after origi-
nal end-user purchase, whichever comes first). ON THE SEALED REFRIGERATION SYSTEM. Any part of the sealed refrigeration system that 
is defective in material or workmanship will be repaired or replaced free of charge (excluding freight charges) by our authorized service center during 
normal working hours. The sealed refrigeration system consists of the compressor, metering device, evaporator, condenser, reversing valve, check 
valve, and the interconnecting tubing. 

These warranties apply only while the unit remains at the original site and only to units installed inside the continental United States, Alas-
ka, Hawaii, Puerto Rico, Mexico and Canada. The warranty applies only if the unit is installed and operated in accordance with the printed 
instructions and in compliance with applicable local installation and building codes and good trade practices. For international warranty 
information, contact the Friedrich Air Conditioning Company - International Division.

Any defective part to be replaced must be made available to FRIEDRICH in exchange for the replacement part. Reasonable proof must be presented 
to establish the date of install, otherwise the beginning date of this certificate will be considered to be our shipment date plus sixty days. Replacement 
parts can be new or re-manufactured. Replacement parts and labor are only warranted for any unused portion of the unit’s warranty.

We will not be responsible for and the user will pay for:
1. Service calls to:

A) Instruct on unit operation. B) Replace house fuses or correct house wiring. C) Clean or replace air filters. D) Remove the unit from
its installed location when not accessible for service required. E) Correct improper installations.

2. Parts or labor provided by anyone other than an authorized service center.

3. Damage caused by:
 A) Accident, abuse, negligence, misuse, riot, fire flood or acts of God. B) Operating the unit where there is a corrosive atmosphere containing
chlorine, fluorine, or any damaging chemicals (other than in a normal residential environment). C) Unauthorized alteration or repair of the unit,

 which in turn affects its stability or performance. D) Failing to provide proper maintenance and service. E) Using and incorrect power source. F)
Faulty installation or application of the unit. G) Operation of the unit during construction.

We shall not be liable for any incidental, consequential, or special damages or expenses in connection with any use or failure of this unit. 
We have not made and do not make any representation or warranty of fitness for a particular use or purpose and there is no implied condi-
tion of fitness for a particular use or purpose. We make no expressed warranties except as stated in this certification No one is authorized 
to change this certificate or to create for us any other obligation or liability in connection with this unit. Any implied warranties shall last for 
one year after the original purchase date. Some states and provinces do not allow limitations on how long an implied warranty or condition lasts, 
so the above limitation or exclusions may not apply to you. The provisions  of this warranty are in addition to and not a modification of or subtraction 
from the statutory warranties and other rights and remedies provided by law.

Performance of Friedrich’s Warranty obligation is limited to one of the following methods:
1. Repair of the unit
2. A refund to the customer for the prorated value of the unit based upon the remaining warranty period of the unit.
3. Providing a replacement unit of equal value

The method of fulfillment of the warranty obligation is at the sole discretion of Friedrich Air Conditioning. 

In case of any questions regarding the provisions of this warranty, the English version will govern.

VERT-I-PAK® 
SINGLE PACKAGE HEAT PUMPS

LIMITED WARRANTY

Vert-I-Pak is a registered Trademark owned by Friedrich Air Conditioning, LLC, A Rheem Company
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Friedrich Air Conditioning Co.
10001 Reunion Place, Suite 500 • San Antonio, Texas 78216
1-800-541-6645
www.friedrich.com

TECHNICAL SUPPORT 
CONTACT INFORMATION

CUSTOMER SATISFACTION and QUALITY ASSURANCE
Friedrich is a conscientious manufacturer, concerned about customer satisfaction, product quality, and controlling warranty 
costs. As an Authorized Service Provider you play a vital role in these areas. By adhering to the policies and procedures you 
provide us with vital information on each warranty repair you complete. This information is used to identify product failure 
trends, initiate corrective action, and improve product quality, thereby further reducing warranty expenses while increasing 
customer satisfaction levels.

Due to continuing research in new energy-saving technology, specifications are subject to change without notice.

FRIEDRICH AUTHORIZED PARTS DEPOTS

NEUCO Inc.
515 W Crossroads Parkway 
Bolingbrook, IL 60440
312.809.1418
borr@neuco.com

United Products Distributors Inc. 
4030A Benson Ave
Halethorpe, MD 21227
888-907-9675
c.businsky@updinc.com

Shivani Refigeration & Air 
Conditioning Inc.
2259 Westchester Ave.
Bronx, NY 10462
sales@shivanionline.com

The Gabbert Company 
6868 Ardmore 
Houston, Texas 77054
 
713-747-4110 
800-458-4110

Johnstone Supply of Woodside
27-01 Brooklyn Queens Expway 
Woodside, New York 11377
 
718-545-5464 
800-431-1143

Reeve Air Conditioning, Inc. 
2501 South Park Road 
Hallandale, Florida 33009 

954-962-0252 
800-962-3383

Total Home Supply
26 Chapin Rd Ste 1109
Pine Brook, NJ 07058
877-847-0050
support@totalhomesupply.com
https://www.totalhomesupply.com/
brands/Friedrich.html

http://www.friedrich.com
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