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The maintenance information in this manual covers unit models:

V-520 10 (900829) V-520 MAX 30 (902053)
V-520 20 (900830) V-520 MAX 50 (902054)
V-520 30 (902041) V-520 SPECTRUM 10 (900834)
V-520 50 (902049) V-520 SPECTRUM 20 (900835)
V-520 MAX 10 (900831) V-520 SPECTRUM 50 (902235)

V-520 MAX 20 (900833)

For further information, refer to:

V-520 Series Operating Manual TK 54342
V-520 Series Parts Manual TK 53990
V-520 SPECTRUM Parts Manual TK 54016
V-520 Series Installation Manual TK 54014
Direct Smart Reefer Microprocessor Control System Diagnostic Manual TK 52573
Diagnosing Thermo King Refrigeration Systems TK 5984

Evacuation Station Operation and Field Application TK 40612
Tool Catalog TK 5955

The information in this manual is provided to assist owners, operators and service people in the
proper upkeep and maintenance of Thermo King units. The above manuals may be purchased from
your local Thermo King dealer.

Revision History
Rev.0 - TK 54343-1-MM (Rev. 0, 12/09) Original release.

Rev.1 -TK54343-1-MM (Rev. 1, 04/14) Update Compressor Maintenance and overall
general updates.

Rev.2 —TK54343-1-MM (Rev. 2, 04/14) Correct Fuse 11 on page 24.

Rev.3 —TK54343-1-MM (Rev. 3, 03/15) Add compressor ground wire information to page

61.

This manual is published for informational purposes only and the information so provided should
not be considered as all-inclusive or covering all contingencies. If further information is required,

Thermo King Corporation should be consulted.

Sale of product shown in this manual is subject to Thermo King’s terms and conditions
including, but not limited to, the Thermo King Limited Express Warranty. Such terms and

conditions are available upon request. Thermo King’s warranty will not apply to any

equipment which has been “so repaired or altered outside the manufacturer’s plants as,

in the manufacturer’s judgment, to effect its stability.”



No warranties, express or implied, including warranties of fitness for a particular
purpose or merchantability, or warranties arising from course of dealing or usage of
trade, are made regarding the information, recommendations, and descriptions
contained herein. Manufacturer is not responsible and will not be held liable in contract
or in tort (including negligence) for any special, indirect or consequential damages,
including injury or damage caused to vehicles, contents or persons, by reason of the
installation of any Thermo King product or its mechanical failure.

Recover Refrigerant

At Thermo King, we recognize the need to preserve the environment
and limit the potential harm to the ozone layer that can result from
allowing refrigerant to escape into the atmosphere.

We strictly adhere to a policy that promotes the recovery and limits
the loss of refrigerant into the atmosphere.

In addition, service personnel must be aware of Federal regulations
concerning the use of refrigerants and the certification of technicians.
For additional information on regulations and technician certification
programs, contact your local Thermo King dealer.

R-134a/R-404A

WARNING: Use only Polyol Ester-based refrigeration compressor oil in
R-134a/R-404A units. See Thermo King Parts Manual for part number.

Do not mix Polyol Ester and standard synthetic compressor oils. Keep Polyol
Ester compressor oil in tightly sealed containers. If Polyol Ester oil becomes
contaminated with moisture or standard oils, dispose of properly-DO NOT USE.

When servicing Thermo King R-134a or R-404A units, use only those service
tools certified for and dedicated to R134a/R-404A refrigerant and Polyol Ester
compressor oils. Residual non-HFC refrigerants or oilswill contaminate R-134a
and R-404A systems.




CHANGES, COMMENTS and SUGGESTIONS

You are invited to comment on this manual so it can be updated and improved to better meet you
needs. Any corrections, comments or suggestions are welcome. Please complete the following
information:

Manual Form Number

Section and Page #

Your Name

Company Name

Phone Number

Corrections, Comments and Suggestions

Return to:
NORTH AMERICA EUROPEAN SERVED AREA
THERMO KING CORPORATION THERMO KING CORPORATION
314 West 90th Street Ingersoll Rand Climate Control Technologies
Mail Stop 38 Monivea Road
Minneapolis, MN 55420 Mervue, Galway, Ireland

Attn: Service Department Attn: Service Department



About This Manual

Purpose

The purpose of this manual isto provide general maintenance information necessary to maintain the
climate control unit at peak operating standards. Thisincludes system and bill of material numbers, safety
information, general unit information, maintenance procedures and related information (such as wiring
and schematic diagrams), and some diagnostic and troubleshooting information.

This manual may cover more than one unit. Therefore, it may contain information not applicable to your

unit.

Contents

This manual is organized into the following chapters:

Chapter

Purpose

Safety Precautions

Provides detailed safety information. You should be familiar with the
safety precautions before working on any unit.

Model Systems (Systems
Designations) Table

This table lists the bills of material and kit options that apply to the
Thermo King units covered in this manual. Use this information to:

1. Determine if you have the right manual for your unit: the bill of material
(B/M) number on your unit serial plate should match one of the bill of
material numbers listed in this section. If you cannot find your unit in the
table, call TK Service for more information.

2. Communicate with TK Service Department: If you need to call TK
Service, you must know your model number so that the service
representative can help you.

Specifications

Lists unit specifications.

General Description

Gives an overview description of the unit including standard and optional
features, general information, and unit photographs or illustrations.

Operating Instructions

Provides unit operating instructions.

Maintenance Inspection Schedule

Table of routine maintenance procedures.

Maintenance Chapters

Provides detailed maintenance procedures required for your unit.
(Electrical, Refrigeration, Compressor, Clutch, Structural)

Diagnosis Chapters

Provides troubleshooting information for diagnosing problems.

Diagrams

Includes diagrams such as refrigeration, schematic, and wiring diagrams
applicable to units covered in this manual.

Before you Call Thermo King Service!

Who to call: Your Thermo King Service Representative.

Before you call Thermo King Service, have the following information on hand:
» Bill of Material (usually located on the unit serial plate)

Model Number - found on side of the unit

Blank Pages

This manual may contain blank pages at the end of chapters. Thisis normal. There is no information

missing from the manual.




About This Manual

Roadside/Curbside Terminology

Roadside/Curbside terminology: These terms can be confusing because of differences between North
Americaand Europe. Please note:

Curbside: The side to the driver’s right when the driver is in his seat and facing forward.

Roadside: The side to the driver’s left when the driver is in his seat and facing forward.
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Safety Precautions

General Practices

1. Alwayswear goggles or safety glasses.
Refrigerant liquid, refrigeration ail, and

battery acid can permanently damage the eyes.

2. Never close the compressor discharge service
valve with the unit operating.

3. Never operate the unit with the compressor
discharge valve closed.

4. Keep your hands, clothing and tools clear of
the fans and belts when the unit is running.
This should also be considered when opening
and closing the compressor service valves.

5. Make sure gauge manifold hoses are in good
condition. Never let them come in contact
with a belt, fan motor pulley, or any hot
surface.

6. Never apply heat to a sealed refrigeration
system or container.

7. Fluorocarbon refrigerants in the presence of
an open flame produce toxic gases that are
severe respiratory irritants capable of causing
death.

8. Make sure al mounting bolts are properly
torqued and are of correct length for their
particular application.

9. Useextreme caution when drilling holesin the
unit. The holes may weaken structural
components, and holes drilled into electrical
wiring can cause fire or explosion. Holes
drilled into the refrigeration system will
release refrigerant.

10. Use caution when working around exposed
coil fins. The fins can cause painful
lacerations.

11. Use caution when working with arefrigerant
or refrigeration system in any closed or
confined areawith alimited air supply (for
example, atruck body or garage). Refrigerant
tends to displace air and can cause oxygen
depletion resulting in suffocation and possible
death.

12. When using ladder or scaffolding, use caution
and follow manufacturer recommendations.

Auto Start/Stop

CAUTION: The unit may start
automatically and at any time when the
unit On/Off switch isin the On position.
Unitswith CYCLE-SENTRY™ start
automatically in both CYCLE-SENTRY
mode and Continuous mode. Be sure to
turn the On/Off switch Off before opening
doorsor inspecting or working on any part
of the unit.

Refrigerant

When removing refrigerant from a unit, a
recovery process that prevents or minimizes
refrigerant loss to the atmosphere is required by
law.

When arefrigerant is exposed to the atmosphere
intheliquid state, it evaporates rapidly, freezing
anything it contacts. If refrigerant contacts the
skin, severe frostbite can resullt.

First Aid

In the event of frostbite, the objectives of First
Aid areto protect the frozen area from further
injury, to warm the affected arearapidly and to
maintain respiration.

» Eyes: For contact with liquid, immediately
flush eyeswith large amounts of water and get
prompt medical attention.

e kin: Flush area with large amounts of
lukewarm water. Do not apply heat. Remove
contaminated clothing and shoes. Wrap burns
with dry, sterile, bulky dressing to protect
from infection/injury. Get medical attention.
Wash contaminated clothing before reuse.

* Inhalation: Move victim to fresh air and use
cardiopulmonary resuscitation (CPR) or
mouth-to-mouth ventilation if necessary. Stay
withvictim until arrival of emergency medical
personnel.
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Safety Precautions

Refrigeration Oil

Observe the following precautions when working

with or around synthetic or polyol ester refrigerant

oil:

* Do not alow refrigerant oil to contact your
eyes.

» Do not alow prolonged or repeated contact
with skin or clothing.

» To prevent irritation, you should wash
thoroughly immediately after handling
refrigerant oil. Rubber gloves are
recommended when handling polyol ester oil.

First Aid

» Eyes Immediately flush eyeswith large
amounts of water for at least 15 minutes while
holding the eyelids open. Get prompt medical
attention.

» kin: Remove contaminated clothing. Wash
thoroughly with soap and water. Get medical
attention if irritation persists.

» Inhalation: Move victim to fresh air and
restore breathing if necessary. Stay with
victim until arrival of emergency personnel.

* Ingestion: Do not induce vomiting. Contact a
local poison control center or physician
immediately.

Electrical Hazards

Microprocessor Service

Precautions must be taken to prevent electrostatic
discharge when servicing the microprocessor
controller and related components. Potential
differences considerably lower than those which
produce a small spark from afinger to a door
knob can severely damage or destroy solid-state
integrated circuit components.

12

Thefollowing procedures must berigidly adhered
to when servicing units to avoid microprocessor
damage or destruction.

1. Disconnect al power to the unit.

2. Avoid wearing clothing that generates static
electricity (wool, nylon, polyester, etc.).

3. Do wear astatic discharge wrist strap (see
Tool Catalog) with the lead end connected to
the microprocessor’s ground terminal. These
straps are available at most electronic
equipment distributors. Do not wear these
straps with power applied to the unit.

4. Avoid contacting the electronic components
on the circuit boards of the unit being
serviced.

5. Leavethecircuit boards in their static proof
packing materials until ready for installation.

6. If adefective controller isto bereturned for
repair, it should be returned in the same static
protective packing materials from which the
replacement component was removed.

7. After servicing the controller or any other
circuits, the wiring should be checked for
possible errors before restoring power.

8. Never use testers consisting of a battery and a
light bulb to test circuits on any
microprocessor based equipment.

9. Before connecting or disconnecting the
battery, the Microprocessor Power On/Off
switch must be turned to the Off position. Itis
located on the roadside of the unit, lower left
corner.



Safety Precautions

Welding of Units or Truck Bodies

When electric welding is to be performed on any
portion of the temperature control unit, truck or
truck chassis when the temperature control unit is
attached, it is necessary to ensure that welding
currents are not allowed to flow through the
electronic circuits of the unit.

These procedures must berigidly adhered to when
servicing units to avoid damage or destruction of
the controller.

1. Disconnect al power to the unit.

2. Disconnect all wire harnesses from the
controller.

3. Switch all of the electrical circuit breakersin
the control box to the Off position.

4. Weld unit or container per normal welding
procedures. Keep ground return electrode as
close to the areato be welded as practical.
Thiswill reduce the likelihood of stray
welding currents passing through any
electrical or electronic circuits.

5. When the welding operation is completed, the
unit power cables, wiring and circuit breakers
must be restored to their normal condition.

High Voltage

When servicing or repairing atemperature control
unit, the possibility of serious or even fatal injury
from electrical shock exists. Extreme care must be
used when working with arefrigeration unit that
is connected to a source of operating power, even
if the unit is not operating. Lethal voltage
potentials can exist at the unit power cord, inside
the control box, at the motors and within the
wiring harnesses.

Precautions

1. Becertain the Unit On/Off switch is turned
Off before connecting or disconnecting the
standby power plug. Never attempt to stop the
unit by disconnecting the power plug.

2. Becertain the unit power plug isclean and dry
before connecting it to a power source.

3. When working on high voltage circuits on the
temperature control unit, do not make any
rapid moves. If atool drops, do not grab for it.
People do not contact high voltage wires on
purpose. It occurs from an unplanned
movement.

4. Usetoolswith insulated handles that arein
good condition. Never hold metal toolsin
your hand if exposed, energized conductors
are within reach.

5. Treat all wires and connections as high
voltage until ameter and wiring diagram show
otherwise.

6. Never work alone on high voltage circuits on
the temperature control unit. Another person
should always be present to shut off the
temperature control unit and to provide aid in
the event of an accident.

7. Haveelectrically insulated gloves, cable
cutters and safety glasses available in the
immediate vicinity in the event of an accident.

First Aid

Immediate action must be initiated after a person
has received an electrical shock. Obtain
immediate medical assistance if available.

The source of shock must be immediately
removed by either shutting down the power or
removing the victim from the source. If it is not
possible to shut off the power, the wire should be
cut with either an insulated instrument (e.g., a
wooden handled axe or cable cutters with heavy
insulated handles) or by arescuer wearing
electrically insulated gloves and safety glasses.
Whichever method is used do not look at the wire
whileit is being cut. The ensuing flash can cause
burns and blindness.
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Safety Precautions

If the victim must be removed from alive circuit,
pull the victim off with a non-conductive material.
Use the victim’s coat, arope, wood, or loop your
belt around the victim’'s leg or arm and pull the
victim off. Do not touch the victim. You can
receive a shock from current flowing through the
victim’s body. After separating the victim from
the power source, check immediately for the
presence of apulse and respiration. If apulseis
not present, start CPR (Cardiopulmonary
Resuscitation) and call for emergency medical
assistance. If apulseispresent, respiration may be
restored by using mouth-to-mouth resuscitation,
but call for emergency medical assistance.

Low Voltage

Control circuits used in the temperature control
unit arelow voltage (12 and 24 Vdc). Thisvoltage
potential is not considered dangerous, but the
large amount of current available (over 30 amps)
can cause severe burnsif shorted or ground.

Do not wear jewelry, watch or rings when
working on the unit. If these items contact an
electrical circuit, severe burns may result.

Battery Installation and Cable
Routing

WARNING: Improperly installed battery
could resultin afireor explosion! A
Thermo King approved battery must be
installed and properly secured to the
battery tray.

WARNING: Improperly installed battery
cables could result in fire or explosion!
Battery cables must be installed, routed
and secured properly to prevent them from
rubbing, chaffing or making contact with
hot, sharp or rotating components.

WARNING: Do not attach fuel lines or
any additional wiring harnessesto the
battery cables as this could cause an
electrical fire!
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CAUTION: Do not connect other
manufacturer’s equipment or accessories
to the Thermo King unit. Thiscould result
in severe damage to equipment and void
the warranty!

CAUTION: Set all unit electrical controls
to the OFF position before connecting
battery cablesto the battery to prevent unit
from starting unexpectedly and causing
personal injury.

CAUTION: Always wear protective
clothing, gloves and eye wear when
handling and installing batteries. Battery
acid can cause serious burnswhen
exposed to eyes or skin. If battery acid
contacts skin or clothing, wash
immediately with soap and water. If acid
entersyour eye, immediately flood it with
running cold water for at least twenty
minutes and get medical attention
immediately.

CAUTION: Always cover battery
terminals to prevent them from making
contact with metal components during
battery installation. Battery terminals
grounding against metal could cause the
battery to explode.



Model Systems (System Designations)

Thermo King Model V-520 Truck Refrigeration Systems

System Designation str;:gr;r Install Kit | Refrigerant |Schematic, Wiring Diagrams

V-520 10 900829 800319 R-134a |2E54898, 2E54899

V-520 20 900830 800319 R-134a |1PH =2E54900, 2E54901
3PH = 2E54902, 2E54903

V-520 30 902041 800319 R-134a |2E54898, 2E54899

V-520 50 902049 800319 R-134a |1PH =2E54900, 2E54901
3PH = 2E54902, 2E54903

V-520 MAX 10 900831 800319 R-404A [2E54898, 2E54899

V-520 MAX 20 900833 800319 R-404A [1PH = 2E54900, 2E54901
3PH = 2E54902, 2E54903

V-520 MAX 30 902053 800319 R-404A [2E54898, 2E54899

V-520 MAX 50 902054 800319 R-404A |1PH = 2E54900, 2E54901
3PH = 2E54902, 2E54903

V-520 SPECTRUM 10 900834 800323 R-404A |1E49423, 1E49424

V-520 SPECTRUM 20 900835 800323 R-404A [1PH = 1E49440, 1E49441
3PH = 1E49443, 1E49442

V-520 SPECTRUM 50 902235 800768 R-404A |1PH = 2E54904, 2E54905
3PH = 2E54906, 2E54907

NOTE: When calling the dealer or factory for information or parts please have the Bill of Material
number for your particular unit handy.



Specifications

Electrical System

Fuses 12 Volt 24 Volt
Fuse 1: Power Supply Circuit to PCB1 5 amps 5 amps
Fuse 2: Condenser Fan Motor (CFM1) 15 amps 10 amps
Fuse 3: Evaporator Fan Motor (EF1) 15 amps 10 amps
Fuse 4: Evaporator Fan Motor (EF2) 15 amps 10 amps
Fuse 5: Compressor Clutch 1 (CCL1), Liquid Injection Switch (LIS), |20 amps 10 amps
Liquid Injection Valve (LIV), Host Hot Gas Defrost Solenoid Valve

(PS1), Compressor Motor Contactor (CC), 26A Circuit to Heat

Option

Fuse 6: Condenser Fan 1, 2 (CFMland CFM2) 2 amps 2 amps
Fuse 7: Condenser Fan Motor (CFM2) 15 amps 10 amps
Fuse 8: Remote Liquid Solenoid Valve (PS2), Host Liquid Solenoid |20 amps 10 amps
Valve (PS3), Remote Hot Gas Defrost Solenoid Valve (PS4),

Suction Bypass Solenoid (PS6)

Fuse 9: Evaporator Fan Motor (EFM3) 15 amps 10 amps
Fuse 10: Evaporator Fan Motor (EFM4) 15 amps 10 amps
Fuse 11: Defrost Drain Heaters (DH1 and DH2) 2 amps 2 amps
Fuse 20: Transformer Input (L1) 4 amps 4 amps
Fuse 21: Battery Relay (Located in 2 wire near battery) 15 amps 15 amps
Transformer Output Fuses(X1 and X4) 5 amps 5 amps

Condenser Fan Motors

Voltage Full Load rpm Full Load Current
13 vdc 3000 9.2 Amps
Evaporator Fan Motors

Voltage Full Load rpm Full Load Current
13 vdc 2700 6.2 Amps

Coils for Hot Gas Defrost, Liquid, Block Off, and Suction Bypass Solenoids
Voltage Current Resistance

12 vdc 2.3 amps 5.2 ohms

Coil for Liquid Injection Valve Solenoid

Voltage Current Resistance

12 vVdc 0.7 amps 17.0 ohms

Drain Heaters (Each) - MAX Only

Voltage Current Resistance

12 vdc 0.9 amps 14.0 ohms
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Specifications

Refrigerant System

R-134A REFRIGERATION SYSTEM (V-520)

Refrigerant Charge: V-520 - Model 10
V-520 - Model 20
V-520 - Model 30
V-520 - Model 50

7.93 Ib (3.60 kg) R-134a
7.93 Ib (3.60 kg) R-134a
8.00 Ib (3.63 kg) R-134a
8.00 Ib (3.63 kg) R-134a

Defrost Termination Switch: Opens [48.0+54F(8.9+3.0C)
Closes |36.0+5.4F (2.2+3.0C)

Liquid Injection Switch (LIS): Opens |200t5F (93+3C)
Closes |230+5F (110+£3C)

Low Pressure Cutout: Opens |5to 11 in. Hg vacuum (-17 to -34 kPa)
Closes |4 to 7 psig (28 to 48 kPa)

Engine Driven Compressor Pressure Regulator (CPR) Valve Setting -

Model 30 and 50 Only

50.0 psig (345 kPa)

Electric Standby Suction Pressure Regulator (SPR) Valve Setting - Model

20 and 50 Only

39.0 psig (269 kPa)

R-404A REFRIGERATION SYSTEM (V-520 Max)

Refrigerant Charge: V-520 MAX - Model 10
V-520 MAX - Model 20
V-520 MAX - Model 30
V-520 MAX - Model 50

8.15 Ib (3.70 kg) R-404A
8.15 Ib (3.70 kg) R-404A
8.25 Ib (3.74 kg) R-404A
8.25 Ib (3.74 kg) R-404A

V-520 SPECTRUM - Model 10
V-520 SPECTRUM - Model 20
V-520 SPECTRUM - Model 50

9.75 Ib (4.42 kg) R-404A
9.75 Ib (4.42 kg) R-404A
9.85 Ib (4.47 kg) R-404A

Defrost Termination Switch: Opens [48.0+54F(8.9+3.0C)
Closes |36.0+54F(22+3.0C)

Liquid Injection Switch (LIS): Opens |200+5F (93+3C)
Closes |230+5F (110+3C)

Low Pressure Cutout: Opens |5to 11 in. Hg vacuum(-17 to -34 kPa)
Closes |4 to 7 psig (28 to 48 kPa)

Engine Driven Compressor Pressure Regulator (CPR) Valve Setting -

Model 30 and 50 Only

50.0 psig (345 kPa)

Electric Standby Suction Pressure Regulator (SPR) Valve Setting - Model

20 and 50 Only

39.0 psig (269 kPa)

Suction Bypass CPR Valve Setting - SPECTRUM Only

See “Suction Bypass CPR Valve
Setup Procedure” on page 58.
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Specifications

Compressors

Main Compressor

10 cu. in. (163 cc), Engine Driven, Swash Plate, 6
Cylinder

Electric Standby Compressor - Model 20 and 50 Only

D211Y, Reciprocating, 3 Cylinder,

System Oil Capacity:

Model 10
Model 20
Model 30
Model 50
SPECTRUM Model 10
SPECTRUM Model 20
SPECTRUM Model 50

12 0z (355 cc)
64 oz (1893 cc)
18 0z (532 cc)
70 0z (2070 cc)
16 0z (473 cc)
68 0z (2011 cc)
74 0z (2188 cc)

Compressor Oil Type

Polyol Ester P/N 203-515

Defrost Method:

Hot gas

Defrost Timer:

Initiation Interval

Adjustable, 1 hour to 10 hours

Termination Interval

Termination is not timed.
Defrost is terminated by Klixon switch.

E CAUTION: Failure to use correct Thermo King recommended oil will invalidate your warranty.

Belt Tension (Using Tool P/N 204-427)

Field Reset

Engine Driven Compressor Belt

Check vehicle manufacturer specifications

AC Semi-Hermetic Compressor

Voltage/Phase/Frequency | Horsepower Kilowatts RPM F(lfA”mLSSa;d Loclz\enilpl'\;otor
230V/3PH/60Hz 2 15 1740 14.1 86.9
230V/1PH/60Hz 2 15 1740 16.0 83.2
400V/3PH/60Hz 2 15 1740 8.1 29.9
400V/3PH/50Hz 2 15 1450 6.8 24.9

Electric Standby Power Requirements

Supply Circuit Breaker 20 amp

Extension Cord Size 25 ft - 10 gauge, up to 75 ft - 8 gauge

Electric Heaters
Voltage Power Rating Watts Current Resistance
208/230 2000 14.7 Amps 16.2 ohms at 230 V
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Specifications

Solder Applications

Refrigeration Component

For general refrigeration tubing connections:
copper to copper or copper to brass

Joint Clearances: 0.003 to 0.005 in. (0.076 to 0.127 mm)

Use: Solder Type 15% Silver TK No. 203-364 Use: Flux
Type TK No. 203-365

For refrigeration tubing connections of dissimilar
metals: copper to stainless steel or brass to
stainless steel

Joint Clearances: 0.003 to 0.005 in. (0.076 to 0.127 mm)

Use: Solder Type 35% Silver TK No. 203-366 Use: Flux
Type TK No. 203-365

Hot Water Component

For hot water tubing connections: copper to
copper or copper to brass

Joint Clearances: 0.003 to 0.005 in. (0.076 to 0.127 mm)

Use: Solder Type 95% Tin and 5% antimony
TK No. 204-167 Use: Flux Type TK No. 204-417

For hot water tubing connections of dissimilar
metals: copper to stainless steel or brass to
stainless steel

Joint Clearances: 0.003 to 0.005 in. (0.076 to 0.127 mm)

Use: Solder Type 35% Silver TK No. 203-366 Use: Flux
Type TK No. 203-365

NOTE: Some units may be equipped with an compressor pressure regulating valve (CPR). To reduce the
chance of overheating the CPR valve, 95-5 solder or equivalent may be used.

Use 95-5 TK No. 204-167
Use Flux TK No. 204-417
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General Description

Introduction

The Thermo King V-520 and V-520 MAX truck
refrigeration systems are two or three piece units.
They are designed for medium-sized trucks and
vans carrying fresh produce and frozen and deep
frozen goods.

The system condenser is mounted on the front of
the truck box or container. The system evaporator
is mounted on the cargo compartment ceiling.
SPECTRUM units have two evaporators. The
main compressor is powered by the vehicle engine
viaabelt. The unit is connected to the compressor
by refrigeration hoses. Model 20 and 50 units also
have an el ectric compressor mounted in the
condenser.

Control circuits operate on 12 and 24 VDC
supplied by the truck batteries for over-the-road
operation. The refrigeration system is protected
by a high pressure cutout and alow pressure
cutout.

The operating mode is selected automatically:
When the unit is connected to an electric power
source, engine-driven operation is automatically
blocked. If the vehicle engineis started up while
the power cable is still connected to the electric
power source, the unit will continue to operate in
electric standby mode. It is not possible to start
the engine-driven compressor until the power
cable is disconnected from the unit.

There are four basic models:

* Modd 10: Cool and defrost on truck engine
driven compressor operation.

» Model 20: Cool and defrost on both truck
engine driven compressor operation and
electric standby compressor operation.

» Model 30: Cool, heat, and defrost on truck
engine driven compressor operation.

» Model 50: Cool, heat, and defrost on both
vehicle engine driven compressor operation
and el ectric standby compressor operation.
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Figure 1: V-520 Condenser Unit

Standard Features

* In-Cab Controls with Digital LCD
Thermometer

» Hot Gas Defrost

» Defrost Termination Switch

» Qil Separator

e LiquidInjection

» Main Compressor, 6-Cylinder Swash Plate

Optional Features
» Electric Compressor, Model 20 and 50 Units
» Evaporator Drain Heaters (MAX Units Only)

» Electric/Hot Water Heat (Model 20 before
fourth quarter of 2011 and Model 20
SPECTRUM only)

* Hot Water Heat (Model 10 before fourth
guarter of 2011 and Model 10 SPECTRUM

only)
* Hot Gas Heat (Model 30 and 50 Units Only)

Condenser

The condenser has a unique design that allowsit
to be mounted horizontally on the roof, or on the
front of the truck box.

Evaporator

An evaporator ismounted on the ceiling inside the
truck box.



General Description

Compressor

Refrigeration hoses or lines are used to connect
the condenser, the evaporator, the main
compressor and any other refrigeration
components.

Model 20 and 50 units have an electric
compressor mounted in the condenser section for
electric standby operation. The e ectric standby
compressor is connected in parallel with the
engine-driven compressor.

Both compressors use the same refrigeration
system circuit. Check valvesisolate one
compressor from the other during operation.

Compressor operation is controlled by the
electronic control system, which energizes the
compressor clutch during engine operation or
starts the electric compressor on electric standby
operation. The refrigeration system is protected
by a high pressure transducer and alow pressure
cutout switch.

When plugged into standby power, engine
operation is automatically locked out. If the truck
engine isturned on while the power cord is till
plugged into a power receptacle, the unit will
remain working in electric mode; the engine
driven compressor cannot be started until the
power cord isunplugged from the unit because the
selection of engine operation or standby operation
IS automatic.

Control Circuits

The control circuits operate on 12V or 24V
supplied by the truck batteries for engine
operation. On standby operation, the power is
rectified from an AC transformer.

Electronic Control System

The Electronic Control System is composed of an
Electronic Control Module (located inside the
condenser unit) and the In-Cab Control Box. This
In-Cab Control Box alowsthe truck driver to
operate the Thermo King refrigeration unit.

Refer to the Direct Smart Reefer Microprocessor
Control System Diagnostic Manual TK 52573 for
complete service information about the Electronic
Control System and the related components.

Figure 2: In-Cab Control Box

The Electronic Control System has the following
characterigtics:

e Auto Start

+ Soft Start

» ActiveDisplay

* LitKeypad

» Total Hourmeter

* Vehicle Compressor Hourmeter

» Electric Standby Compressor Hourmeter
* Low Battery Voltage Alarm

* Buzzer

Unit Control without In-Cab Control Box
e Manua or Automatic Defrost

* Maintenance Warning

* Return Air Temperature Sensor

»  Setpoint Temperature Reading

» Electric Power Warning

Auto Start: Should the unit stop due to afailurein
the power supply, whether during on-the-road or
electric standby operation, it will start up again as
soon as the power supply is re-established.

Soft Start: All operation modes remain inactive
for 15 seconds after an Auto Start.

Active Display: TheIn-Cab Control Box display
is always active and backlit except when the unit
is disconnected (no power) or when the unit is
connected but has been manually switched off
from the In-Cab Control Box (when there is no
active alarm).
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General Description

Lit Keypad: TheIn-Cab Control Box keys are
always it except when the unit is disconnected
(no power) or when the unit is connected but has
been manually switched off from the In-Cab
Control Box (when there is no active alarm). The
On/Off key isaways lit except when the unit is
disconnected (no power), and thus indicates the
presence of power in the unit.

Total Hourmeter: Total number of hourstheunitis
in operation.

Vehicle Compressor Hourmeter: Number of hours
the unit has been operating on-the-road.

Electric Standby Compressor Hourmeter: Number
of hoursthe unit has been operating in electric
standby.

Low Battery Voltage Alarm: Disconnects the unit
when the battery voltage falls below 10.5V in
12V DC systems or below 21V in 24VDC
systems.

Buzzer: It isenergized when the vehicle battery
and the electric power supply are connected at the
sametime. It isalso energized if the doors are
opened while the refrigeration unit is running.

Unit Control without In-Cab Control Box: Theunit
can also be operated by the Electronic Control
System without the In-Cab Control Box, under
conditions selected by the In-Cab Control Box
before it is disconnected.

Manual or Automatic Defrost: It ispossibleto
choose between manual or automatic defrost.

Maintenance Warning: On-screen warning of the
need to carry out maintenance on the unit.

Return Air Temperature Sensor: On-screen
reading of the temperature in the load
compartment. In multi-temperature units, the
temperature in both compartments can be read on
the same screen.

Setpoint Temperature Reading: On-Screen
Setpoint Temperature Reading. In
multi-temperature units, the setpoint temperature
of both compartments can be read on the same
screen.

Electric Power Warning: On-screen warning that
the unit is connected to an electric power supply.
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Oil Separator

An oil separator is a standard feature. The ail
separator separates compressor oil from
refrigerant vapor and returns the oil to the
compressor through the suction line. The oil
separator helps provide positive oil return at high
compressor speeds and low operating
temperatures. This feature enhances compressor
[ubrication and extends compressor life.

Refrigerant

¢ V-520 10, V-520 20, V-520 30, and V-520 50
units use R-134arefrigerant.

* V-520 MAX 10, V-520 MAX 20, V-520 RT
MAX 30, V-520 RT MAX 50, V-520
SPECTRUM 10, V-520 SPECTRUM 20, and
V-520 SPECTRUM 50 units use R-404A
refrigerant.

Liquid Injection System

These units have aliquid injection system to limit
discharge temperature of the engine driven
compressor. |f the discharge gas leaving the
compressor reaches atemperature of 230+ 5 F
(120 + 3 C) the liquid injection switch closes,
providing voltage to the liquid injection solenoid.
The solenoid opens avalve, allowing liquid
refrigerant to flow from the liquid line near the
drier inlet to the metering orifice. The metering
orificeis attached to the suction line fitting on the
engine driven compressor on earlier units, or to
the suction tube assembly in the condenser in later
units. Asthe refrigerant passes through the
metering orifice it expands and evaporates,
cooling the suction gas entering the compressor.
This cooling effect istransferred to the discharge
gas leaving the compressor from the adjacent
cavity in the compressor head. When the
discharge gasiscooledto 200+ 5 F (93 + 3 C),
the liquid injection switch opens, the liquid
injection solenoid closes and refrigerant no longer
flows through the liquid injection system.



General Description

Evaporator Drain Tube Heaters

Evaporator heaters are used in R-404A units to
avoid drain tube blockage because of ice
accumulation inside the evaporator. Two
harnesses are located inside the drain tube. These
resistive wires melt the ice whilethe unitisin
Defrost mode.

Electric Standby Operation

When the unit is connected to an electric power
source, the battery disconnect relay and the
standby relay are energized and provide rectified
power from the transformer to the electronic
control system.

During €electric standby operation, the electronic
control system controls the operation of the unit
by energizing and de-energizing the compressor
contactor.

The electronic control system places the unit in
cool, heat or defrost by energizing the compressor
contactor.

The electronic control system places the unit in
null by de-energizing all the compressor
contactor.

Protection Features

» High Pressure Transducer - The high pressure
transducer is a pressure sensitive device. It is
located in the discharge line near the oil
separator or the discharge check valve.

If the discharge pressure rises above a certain
pressure, the ECM opensthe circuit to the
compressor clutch to stop the unit.

For units with R-134a, the ECM opens the
compressor clutch circuit at 300 psig (2068
kPa) and shuts down the unit. The ECM closes
when the pressure drops to 200 psig (1379
kPa).

For units with R-404A, the ECM opens the
compressor clutch circuit at 450 psig (3103
kPa) and shuts down the unit. The ECM closes
the compressor clutch circuit when the
pressure drops to 375 psig (2586 kPa).

» Low Pressure Cutout Switch - The Low
Pressure Cutout Switch is a pressure sensitive
switch located in the suction line. If the
pressure falls below 5 to 11 in. Hg vacuum
(-17 to -34 kPa), the switch opens the
LPCO/CH circuit. Thissignalsthe ECM to
open the circuit to the compressor clutch to
stop unit operation.

Control Box

P.C. Board

All Printed Circuit Boards manufactured by
Thermo King can be easily identified by the Part
Number stamped on them.

Connectors

All connector codes (C-1, C-2, etc.) are stamped
on the PC. Board. Pins on the connectors are
numbered counter-clockwise.

Electronic Control Module (ECM)

The ECM contains the system’s secondary
microprocessors, 1/0 connectors, output relays,
fuses, LEDs, cooling fan, and discrete electronic
components mounted on two printed circuit
boards PCB2 is mounted on top of PCB1. This
configuration is known as Platform 2.

The microprocessors receives output signalsfrom
the load compartment return air sensor and
electronic thermostat. These signalsare sent to the
microprocessor in the In-Cab Control Box. Based
on setpoint temperature and other parameters, the
In-Cab Control Box microprocessor determines
when to adjust the temperature-control state in the
load compartment to Cool, Heat, or Null mode, or
toinitiate a Defrost cycle.
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General Description

Connector 1 PCB1 | 3. Connector 1 PCB2

Connector 2 PCB1 | 4. Connector 2 PCB2

Figure 3: ECM Platform 2 with Covers Installed

Fl\

F7
. F9
e — F10

\Fll

F5 F6 F3 F4 F2
F1. |[Fuse 1 (5 amps) Power Supply Circuit to PCB1 F6. | Fuse 6 (10 amps) Condenser Fan Motor
(CFM1 and CFM2)
F2. |[Fuse 2 (15 amps) Condenser Fan Motor (CFM1) F7. |Fuse 7 (15 amps) Condenser Fan Motor
(CFM2)
F3. | Fuse 3 (15 amps_ Evaporator Fan Motor (EFM1) F8. |Fuse 8 (20 amps) Remote Liquid Solenoid
Valve (PS2), Host Liquid Solenoid Valve
(PS3), Remote Hot Gas Defrost Solenoid
Valve (PS4), Suction Bypass Solenoid (PS6)
F4. | Fuse 4 (15 amps) Evaporator Fan Motor (EFM2) F9. [Fuse 9 (15 amps) Evaporator Fan Motor
(EFM3)
F5. [Fuse 5 (20 amps) Compressor Clutch 1 (CCL1), F10. [ Fuse 10 (15 amps) Evaporator Fan Motor
Liquid Injection Switch (LIS), Liquid Injection Valve (EFM4)
(LIV), Host Hot Gas Defrost Solenoid (PS1), Hot Gas [ F11. | Fuse 11 (2 amps) Defrost Drain Heaters
Heat Relay (HG), Compressor Motor Contactor (CC), (DH1 and DH2)
26A Circuit to Heat Option

24

Figure 4: ECM Platform 2 with Covers Removed Showing Fuses on PCB1 and PCB2




General Description

Unit Operation

Standard Model 10 and 20 units (without heat
options) operate in Cool mode or Null mode, as
required, to maintain the load compartment
temperature at the setpoint temperature.

Model 30 and 50 units and 10 and 20 units with
heat options operate in Cool, Null or Heat, as
required, to maintain the load compartment
temperature at the setpoint temperature.

Defrost cycles occur manually or automatically,
asrequired.

If power is shut off, the unit comes back in Null
mode when the unit isrestarted. Thereisa
momentary delay at auto start-up for circuit
protection.

NOTE: The compressor will “bump start” five
times while coming out of Null when the unitis
restarted after being turned off. This does not
happen if the unit went into Null because it
reached setpoint. In a*bump start” the
compressor isturned on for about one second
and then goes off for about four seconds.

Decrease in
Temperature

COOoL

i NULL
Temperature Setpoint 4
X C/F below the setpoint /

Increase in

- temperature
HEAT .

X C/F above the setpoint

Figure 5: Thermostat Algorithm

For units with Electric Standby, there are
protective delays for the electric
compressor/compressor motor contactor.

Options

» TheHeat options provide heating by hot water
or hot gas. Some Model 20 units also have
electric heaters.

» TheElectric Standby options provide a second
electric compressor for standby applications.

» The TC options provide temperature control
for two-compartment systems.

Operation

The vehicle engine must be running and the unit
must be turned on. On unitswith Electric Standby,
connect the external power cord and the unit
switches to Electric mode operation. Unit
operation can be tailored, as required, using
programmable settings that are shown later isthis
section.

Cool Mode

Standard Model 10 and 20 Units

When cooling isrequired (when thereisa
requirement to lower the evaporator return air
temperature in the load compartment), the
controller energizes the compressor clutch (or
compressor contactor in model 20 units) and
evaporator fans. The controller monitors the
discharge pressure through the high pressure
transducer (THPCO). The condenser fans are
energized if necessary and turn on and off as
determined by the controller.

The unit operates in Cool mode until the setpoint
temperature is reached. The unit then enters Nulll
mode. When the temperature risesto a
pre-determined number of degrees, the unit
restartsin Cool mode.

V-520 units only have atriple-cooling capacity
(TCC) feature. The controller monitorsthe
discharge pressure through the high pressure
transducer (THPCO) and controls the speed of
condenser fans CF1 and CF2 by opening and
closing relays RY 6, RY 9, RY 10 in the following
manner:

*  When the discharge pressure is less than 180
psig (1241 kPa), RY 6, RY9, and RY 10 are
open. CF1 and CF2 receive no voltage and are
in Null state.

*  When the discharge pressure is between 180
psig (1241 kPa) and 300 psig (2068 kPa), RY 9
closes. CF1 and CF2 become connected in
series, receive low voltage, and operate at |low
Speed
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General Description

* When the discharge pressure is greater than
300 psig (2068 kPa), RY 6 and RY 10 close and
RY 9 opens. CF1 and CF2 become connected
inparalel, receive high voltage, and operate at
high speed.

Model 30 and 50 Units

The following components are added to the
refrigeration system for Model 30 and 50 units:
condenser blocking solenoid, accumulator tank,
CPR (compressor pressure regulator) valve, and
liquid line check valve. Cool in Model 30 and 50
unitsis basically the same as Cool in Model 10
and 20 units because the condenser blocking
solenoid is open and the defrost solenoid is
closed. See Figure 6 on page 27.

Null Mode - All Units

The unit operates in Null mode when the setpoint
temperature is reached and cooling (or heating) is
not required. All outputs are de-energized. If the
temperature rises a pre-determined number of
degrees, the unit restarts in Cool mode. If the
temperature falls a pre-determined number of
degrees, and a heat option is present, the unit
restartsin Heat mode.

In addition, the evaporator fans (parameter EFc)
operate during Null mode.
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Heat Mode - Model 10 and 20 Units
Only

If the Heat option is present, the unit enters Heat
mode when the temperaturefallsapre-determined
number of degrees below the setpoint
temperature. When heat is required, the outputs of
the microprocessor energize the evaporator fans.
(For units with Electric Standby, the Compressor
Motor Contactor are energized when the standby
input is high).

The unit operatesin Heat mode until the setpoint
temperature is reached. The unit then enters Null
mode.

» If thetemperature falls a pre-determined
number of degrees, the unit restartsin Heat
mode.

» If the temperature rises a pre-determined
number of degrees, the unit restartsin Cool
mode.



General Description

Purge Mode - Model 30 and 50 Units
Only

When the temperature falls a pre-determined
number of degrees below the setpoint
temperature, the controller prepares the unit for
the Heat mode by placing the unit in the Null
mode for 10 seconds, and then placing the unit in
the Purge mode for 45 seconds before shifting to
the Heat mode. In the Purge mode the compressor
clutch is energized but the evaporator fans are not.
This moves the refrigerant from the condenser to
the low side to increase the heating capacity. See
Figure 6 below.

NOTE: Theunit will not go into the Purge mode
when coming out of the Null mode because it
reached setpoint. The unit will only go into the
Purge mode when first going into the Heat mode
because the unit is powering up or when going
directly from the Cool mode to the Heat mode.

NOTE: Thefollowing diagram shows a Model
30 unit. Purge mode in a Model 50 unit is
similar.
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Figure 6: Model 30 Refrigerant Flow in Cool and Purge Modes
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General Description

Heat Mode - Model 30 and 50 Units
Only

The unit enters Heat mode when the temperature
falls a pre-determined number of degrees below
the setpoint temperature. Before going into the
Heat mode, the controller places the unit the Null
mode for 10 seconds and then the Purge mode for
45 seconds before shifting to the Heat mode.

NOTE: The unit only uses the Purge mode
before the Heat mode the first time the unit goes
into Heat. After that the Purge mode is not used
before the Heat mode unlessthe unit is powering
up or when going directly from the Cool modeto
the Heat mode.

To shift to the Heat mode the controller energizes
the compressor clutch, evaporator fans, defrost
solenoid, condenser blocking solenoid, and hot
gas heat relay, which energizesthe liquid injection
valve.

The refrigerant flow in Heat modeis similar to a
conventional hot gas heat cyclein a T-Seriestruck
unit. The condenser blocking solenoid is closed
and the defrost solenoid is open so high pressure

DEFROST LINE

refrigerant vapor leaves the compressor and flows
through the defrost line, defrost solenoid, and
drain pan heater to the evaporator. There, the
refrigerant heats the evaporator and returnsto the
compressor through the accumulator, CPR, and
suction lines. Theliquid injection valve is open so
refrigerant in the condenser will flow through the
liquid injection valve into the suction line when
the pressure in the condenser is higher than the
pressure in the suction line.

The unit operates in Heat mode until the setpoint
temperature is reached. The unit then enters Null
mode.

o |If thetemperature falls a pre-determined
number of degrees, the unit will go into Purge
mode for 45 seconds and then go into Heat
mode.

» If the temperature rises a pre-determined
number of degrees, the unit will go into Cool
mode.

NOTE: Thefollowing diagram shows a Model
30 unit. Heat mode in a Model 50 unitissimilar.
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Figure 7: Model 30 Refrigerant Flow in Heat and Defrost Modes
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General Description

Defrost Mode

Defrost can be initiated any time the evaporator
coil temperatureis below 36 F (2.2 C), causing
the defrost termination switch to close. Defrost is
initiated automatically by the defrost timer, or
manually using the In-Cab Control Box.

Defrost will continue until the evaporator coil
temperaturerises 48 F (8.9 C), causing the defrost
termination switch to open ending the defrost
cycle. Defrost cycle can be aso terminated by
pressing the On/Off Key to turn the unit off, and
then pressing it again to turn the unit back on.

Model 10 and 20 Units

When defrost is required, the controller energizes
the defrost solenoid so most of the high pressure
refrigerant vapor |leaves the compressor and flows
through the defrost line, defrost solenoid, and
drain pan heater to the evaporator. There, the
refrigerant heats the evaporator and returns to the
compressor through the suction lines. Some of the
refrigerant flows through the condenser and liquid
lines to force any liquid refrigerant out through
the drier and expansion valve to the evaporator.
From which it returns to the compressor through
the suction lines.

Model 30 and 50 Units

Defrost in Model 30 and 50 unitsis basically the
same as Heat except the evaporator fans are not
energized. See “Heat Mode - Model 30 and 50
Units Only” and Figure 7 on page 28.

Serial Number Locations

Condenser: Nameplate located on the back inside
wall of condenser frame.

Engine Driven Compressor: Nameplate |located
on compressor body. The engine driven
compressor is located in the truck engine
compartment.

Standby Compressor: Nameplate located on
compressor body. The standby compressor is
located inside the condenser assembly.
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General Description

Unit Components

10 1 12
9\ /1
/ -— ?
8
\ 3
7 6 5 AMA511
1. | Filter-Drier 5. | Oil Separator 9. | Transformer Cover
2. | Liquid Sight Glass 6. | Electric Standby Compressor | 10. | Condenser Fans
3. | Liquid Injection Valve 7. | Condenser Coil 11. | AC Compressor Electric Box
4. | Receiver Tank 8. | Rectifier Heat Sink 12. | Defrost Valve

Figure 8: Unit Components (Model 20)

AMA1004

3
AMA1005
1. [Electronic Control Module 3. | Capacitor Box
(single temp shown)
2. | Motor Contactor

Figure 9: Condenser Electric and Capacitor Boxes (Mode

30

| 20 and 50)




General Description

~
./

AMA513
1. |Evaporator Fans 3. | Temperature Sensor
2. |Expansion Valve 4. |Defrost Switch
Figure 10: Evaporator
AMA525 \

4 1
Hot Water Heat Defrost Coil 3. | High Temperature Limit Switch
Electric Heat Element 4. | Air Temperature Sensor

Figure 11: Evaporator with Hot Water and Electric Heat Options

AMAS1
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Operating Instructions

In truck-driven units, temperature control is based
on two values: The setting (Setpoint) of the
electronic thermostat and the evaporator return
temperature. The difference between these two
temperatures will determine the mode of
operation: cool, heat, or null.

Cool: When the temperature in the load
compartment is higher than the setpoint, the unit
runsin cool mode to reduce the evaporator return
temperature.

Heat (If So Equipped): When the temperature in
the load compartment is lower than the setpoint,
the unit changes to heat mode to raise the
evaporator return temperature.

Null: Once the Setpoint Temperature has been
reached, and while the temperature remains
between X F/C above or below the setpoint, there
isno demand for transfer of heat or cold, and the
unit runs in null mode.

Defrost: After ascheduled period of timein cool
mode, between 1 and 8 hours, the unit runsin this
fourth mode of operation to eliminate ice that has
accumul ated in the evaporator coil. Defrost can be
initiated automatically or manually.

Decrease in
Temperature

COOL

NULL
Z—- MODE ---
‘ Increase in

- temperature
HEAT .

X C/F above the setpoint

Temperature Setpoint

X C/F below the setpoint

Figure 12: Thermostat Algorithm

Factory setting for X is5 F (3 C). During unit
installation, this value can be adjusted by between
2and9F (1and 5 C) inincrementsof 1 F/C.

Unitswith R-134arefrigerant: Temperatures can

be controlled from -8 Fto +71 F (-22 Cto +22 C).

Units with R-404A refrigerant: Temperatures can
be controlled from -26 F to +71 F (-32 C to +22
C).
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Unit Controls

WARNING: Never operate the unit unlessyou
completely understand the controls; otherwise
serious injury may occur.

Figure 13: In-Cab Control Box
Display, Keys and Symbols

1. Display It is always active and backlit except
when the unit is disconnected (no
power) or when the unit is connected
but has been manually switched off
from the In-Cab Control Box. It
normally displays the return air
temperature.

2. On/Off This key is used to start/stop the unit.

Key It is always lit except when the unit is
disconnected (no power), and thus
acts as an indicator of the presence of
power in the unit.

3. Select Selects prompt screens and

Key information screens.

4. Up Key Is used to increase the setpoint
temperature.

5. Down Key | Is used to reduce the setpoint
temperature.

6. Enter Key | Is used to enter a new command such
as manual defrost, etc.

7. Buzzer It is energized when the vehicle
battery and the electric power supply
are connected simultaneously. It is
also energized if the doors are
opened while the refrigeration unit is
running.

8. Cool (Thermometer with an arrow pointing

Symbol downward). The unit is cooling.

9. Heat (Thermometer with an arrow pointing

Symbol upward). The unit is heating.

10.C/F Indicates whether the on-screen

Symbol temperature reading is in degrees
Celsius (C) or degrees Fahrenheit
).

11. Alarm Indicates that there is an alarm in the

Symbol system.




Operating Instructions

12. Warns of the need to carry out
Maintenance | maintenance to the unit.

Symbol

13. Defrost Indicates the unit is in Defrost Mode.

Symbol

14. Electrical | Indicates that the unit is in Electric
Symbol Standby.

Starting the Unit

Engine Operation
1. Start thetruck engine.

2. Pressthe On/Off Key located in the In-Cab
Control Box. The In-Cab Control Box display
will be activated.

3. Check the setpoint, and adjust if necessary.

Electric Standby Operation

1. Connect the external power supply to the
electric power receptacle. Ensure that the
power supply isof the correct voltage and
phase for the unit.

2. Pressthe On/Off Key located in the In-Cab
Control Box. The In-Cab Control Box display
will be activated. The electric symbol will
appear on the screen.

3. Check the setpoint, and adjust if necessary.

NOTE: The operating mode, whether
engine-driven or electric standby, is selected
automatically. When the unit is connected to an
electric power source, engine-driven operation is
automatically blocked. If thetruck engineis
started up while the power cableisstill
connected to the electric power source, the unit
will continueto operatein electric standby mode.

Standard Display

Thisisthe display that appears when the On/Off
key is pressed and the unit started. It normally
displays the return air temperature (of both load
compartments in multi-temperature units) and the
current operating mode with the appropriate
symbol.

Should there be an alarm, the alarm symbol will
also appear on screen.

Single-Temperature Units

Figure 14: Single-Temperature Units
The examplein the drawing shows: 10.8 C
temperature, cool mode and standby operation.

Multi-Temperature Units

Figure 15: Multi-Temperature Unit

The example in the drawing shows: -10 C
temperature and cool mode in the main
compartment, and 2 C temperature and heat mode
in the remote compartment. Unit running in
on-the-road mode.

Entering the Setpoint
Temperature

The Setpoint Temperature can be quickly and
easily changed.

In Single-Temperature Units

Figure 16: Single-Temperature Units

1. Pressand release the Select key twice, and the
current Setpoint Temperature and the letters
SP will appear on screen.
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Operating Instructions

2. Pressthe Up or Down arrow keysto select the
desired Setpoint Temperature. Each time
either of these buttonsis pressed and rel eased,
the Setpoint Temperature will change 1
degree.

3. Pressand release the Select key, and the
Standard Display will reappear on screen.

IMPORTANT: If the SELECT key isnot pressed
within 20 secondsto select the new Setpoint
Temperature, the unit will continueto run at the
original Setpoint Temperature.

In Multi-Temperature Units

1. Main (Host) Compartment: Pressand
release the Select key twice, and the current
Setpoint Temperature in the main
compartment and the | etters SP will appear on
screen.

Figure 17: Main Compartment Setpoint

2. Pressthe Up or Down arrow keysto select the
desired Setpoint Temperature. Each time
either of these buttonsis pressed and released,
the Setpoint Temperature will change 1
degree.

3. Pressand release the Select key to change to
the Remote Compartment Setpoint
Temperature Setting Screen.

IMPORTANT: If the SELECT key isnot pressed
within 20 secondsto select the new Setpoint
Temperature, the unit will continueto run at the
original Setpoint Temperature.
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4. Remote Compartment: The present Setpoint
Temperature in the remote compartment and
the letters SP2 will appear on screen.

Figure 18: Remote Compartment Setpoint

5. Pressthe Up or Down arrow keysto select the
desired Setpoint Temperature. Each time
either of these buttonsis pressed and released,
the Setpoint Temperature will change 1
degree.

6. Pressand release the Select key, and the
Standard Display will reappear on screen.

IMPORTANT: If the SELECT key isnot pressed
within 20 seconds to select the new Setpoint
Temperature, the unit will continueto run at the
original Setpoint Temperature.

Initiating the Manual Defrost
Cycle

CAUTION: Beforeinitiating a manual defrogt,
ensurethat the unit isnot already in a defrost
cycle. When the unit isin a defrost cycle the
defrost symbol appears on screen.

1. Pressand release the SELECT key once, and
thelettersdEF will appear (flashing) on screen
along with the present defrost condition OFF.

Figure 19: Defrost Condition Off
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2. To activate manual defrost, press the Enter
key and then the Up or Down key and the
defrost condition will change to On.

Figure 20: Defrost Condition On

3. Pressthe Select key twice to return to the
Standard Display (threetimesin
multi-temperature units), where the Defrost
symbol will appear when the defrost cycle
begins (the defrost ter mination switch must
be closed).

Figure 21: Defrost Symbol in Display

Alarms

When the unit is not operating properly, the

mi croprocessor records the alarm code, aerts the
operator by displaying the Alarm symbol and,
depending on the type of alarm, shuts the unit
down.

Therearethreealarm categories:

Manual Start

The alarm stops the unit, and only the ALARM
symbol appears on screen.

Figure 22: Manual Start

Once the alarm condition has been rectified, the
On/Off key must be pressed to start up again.

Press and release the Select key to display the
current alarm code on screen. If thereis more than
one active darm, all the alarm codes on the unit
can be viewed in sequence by pressing and
releasing the Select key.

Auto Start

The alarm stops the unit, the Alarm symbol
appears on screen and the unit starts up
automatically once the alarm condition has been
rectified.

Figure 23: Auto Start

Should a P1E alarm occur (return air temperature
read error alarm code), --- will appear on screen
together with the alarm symbol, instead of the
return air temperature reading.

Figure 24: P1E Alarm

In multi-temperature units, should a P2E (return
air temperature read error in the remote
compartment alarm code), --- will also appear on
screen together with the alarm symbol, instead of
the remote compartment return air temperature
reading.

Figure 25: P2E Alarm
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Press and release the Select key to display the
current alarm code on screen. If thereis more than
one active dlarm, all the alarm codes on the unit
can be viewed in sequence by pressing and
releasing the Select key.

Buzzers

They are energized when the vehicle battery and
the electrical supply are connected simultaneously
(the unit continues running in standby mode).
They are also energized if the doors open, if this
option is selected.

Alarm Code Descriptions

Alarm [ Description

P1E Main or Single Cargo Box Return Air
Temperature Reading Error (open circuit or
short-circuit). Contact your Service Dealer.

P2E Remote Cargo Box Return Air
Temperature Reading Error (open circuit or
short-circuit). Contact your Service Dealer.

C Communications Failure. Contact your
Service Dealer.

Alarm | Description

Manual Start

oL Electric Motor Overload. Unit protection
system during electric standby operation. If
the problem persists when the unit is
restarted, contact your Service Dealer.

bAt Low Battery Voltage. Unit and battery
protection system.

Auto Start

HP High Pressure Alarm. Indicates that the

refrigeration system will shut down in the
event of excessively high pressure in the
refrigerant circuit. If the problem persists
when the unit is restarted, contact your
Service Dealer.

LP Low Pressure Alarm. Indicates that the
refrigeration system will shut down in the
event of excessively low pressure in the
refrigerant circuit. If the problem persists
when the unit is restarted, contact your
Service Dealer.

PSE High Pressure Sensor Failure. The high
pressure sensor has become faulty or
disconnected. Contact your Service
Dealer.

tEP Electric Motor Thermal Protection Alarm. If
the problem persists when the unit is
restarted, contact your Service Dealer

drl, dr2 | Doors Open. This option must be
activated.

tCO Control Module Overheating. If the
(Hot) problem persists when the unit is restarted,
contact your Service Dealer.

SOF Software failure. Contact your Service
Dealer.
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Clearing Alarm Codes

The aarm condition in the unit must first be
corrected. After clearing the alarm condition,
press and rel ease the Select key to remove
existing Alarm codes. The standard display will
appear once the Alarm codes have been cleared.

Viewing Information Screens

Main Menu

From the Sandard Display use the Select key to
display:

1. Alarms (if any active)

2. Manual Defrost

3. Temperature Setpoint

Hourmeter Menu

From the Standard Display pressthe Select key
for 3 seconds to open the Hour meter Menu, then
use the SELECT key to display:

1. HC: Hoursremaining to maintenance notice.

2. tH: Thetota amount of time the unit has been
switched on protecting the load.

3. CC: Engine-driven compressor operating
hours.

4. EC: Electric standby compressor operating
hours.

5. Returnto Main Menu.
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After Start Inspection

Thermostat: Adjust the thermostat setting to
above and below the compartment temperature to
check thermostat operation (see Operating
Modes).

Pre-cooling: Withthethermostat set at the desired
temperature, run the unit for half-an-hour to one
hour (or longer if possible) before loading the
truck. Pre-cooling eliminates residual heat and
acts as agood test of the refrigeration system.

Defrost: When the unit has finished pre-cooling
the truck interior - the evaporator temperature
should have dropped below 36 F (2.2 C) - initiate
adefrost cycle with the In-Cab Control Box. The
defrost cycle should stop automatically.

Loading Procedure

1. To minimize frost accumulation in the
evaporator coil and a heat increase inside the
load compartment, ensure that the unit is OFF
before opening the doors. (The unit may
continue to run when the truck isbeing loaded
in awarehouse with the doors closed.)

2. Carefully check and record the load
temperature when loading the truck. Note
whether any products are out of temperature
range.

3. Load the product in such away that thereis
sufficient space for the air to circulate
throughout the load. DO NOT block the
evaporator inlet or outlet.

4. Product should be pre-cooled before loading.
Thermo King units are designed to maintain
the load at the temperature at whichitis
loaded. Transport refrigeration units are not
designed to reduce the load temperature.

Procedure after loading
1. Ensurethat all doors are closed and locked.

2. Adjust the thermostat to the desired
temperature setpoint.

3. Start the unit.

4. Half an hour after loading the truck, initiate a
defrost cycle with the In-Cab Control Box. If
the coil temperatureisbelow 36 F (2.2 C), the
unit will defrost. The defrost cycle should stop
automatically.

Weekly Pretrip Inspection

The following Weekly Pretrip Inspection should
be compl eted before loading the truck. While the
weekly inspection in not a substitute for regularly
schedul ed maintenanceinspections, it isimportant
part of the preventive maintenance program
designed to head off operating problems before
they happen.
1. LEAKS. Inspect for refrigerant leaks and
worn refrigerant lines.

2. BELTS. Inspect for cracks, wear and proper
belt tension.

3. MOUNTING BOLTS. Inspect bolts are
properly tightened.

4. ELECTRICAL. Electrical connections should
be securely fastened. Wires and terminals
should be free of corrosion, cracks or
moisture.

5. DEFROST DRAINS. Check the defrost drain
hose and fittings to be sure that they are open
so condensate can run out during defrosting.
Check the bottom end of drain hose to be sure
that is not plugged or crushed.

6. STRUCTURAL. Visually check for physical
damage.

7. REFRIGERANT CHARGE. Check for proper
refrigerant charge level.

Weekly Post Trip Checks
Wash the unit.
Check for leaks.

Check for loose or missing hardware.

> 0o DN

Check for physical damage to unit.
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Maintenance Inspection Schedule

NOTE: Thermo King reserves theright to deny
warranty coverage on claims due to lack of
maintenance or neglect. Claimsin question must

be supported by maintenance records.

Electrical

NOTE: Seethe appropriate chapter in this

maintenance manual for instructions on how to

correctly perform required maintenance.

Weekly

Monthly

Semi-
Annual

Annually

Check condition of or service the following:

Check defrost initiation and termination.
Check thermostat cycle sequence.
Check operation of protection shutdown circuits.

Check thermostat and thermometer calibration in 32 F (0 C)
ice-water bath.

Inspect wire harness for damaged wires or connections.

Refrigeration/Heating

Semi-
Weekly | Monthly | Annual | Annually |Check condition of or service the following:
. . Check refrigerant level.
. Replace dehydrator.
. Check compressor pressure regulator and suction pressure
regulator settings if applicable.
Structural
Semi-
Weekly | Monthly | Annual | Annually [Check condition of or service the following:

Visually inspect unit and refrigerant hoses for fluid leaks.
Visually inspect unit for damaged, loose or broken parts.
Clean defrost drains.

Inspect belts for condition and proper tension

Clean entire unit including evaporator coil and condenser coil.
Check all unit mounting bolts, brackets, lines, hoses, etc.
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Electrical Maintenance

Maintenance Inspection Schedule

Procedures

Semi-

Weekly Monthly Annual Annually

Check defrost initiation and termination.

Check thermostat cycle sequence.

Check operation of protection shutdown circuits.

Check thermostat and thermometer calibration in 32 F
(0 C) ice-water bath.

Inspect wire harness for damaged wires or
connections.

Inspect/replace DC fan motors.

WARNING: Take precautionsto ensure
the unit will not accidentally start while
you are servicing the system.

Electronic Control System

Refer to the Direct Smart Reefer Microprocessor

Control System Diagnostic Manua TK 52573 for
complete service information about the Electronic
Control System and the related components.

Defrost System

Defrost isinitiated automatically by the
programmable defrost timer, or manually by
means of the In-Cab Control Box. If demand
defrost is enabled, ademand defrost cycle occurs,
based on the Defrost Initiation Timer (DIT) and
the Defrost Termination Switch (DTS1 or DTS2)
being closed. The evaporator coil temperature
must be below 36 F (2.2 C) to allow defrost.

When defrost is required, the microprocessor
output energizesthe defrost solenoid to supply hot
refrigerant to the evaporator coil. The Defrost
Initiation Timer (DIT) has counted-down its
required time-setting, and the Defrost Termination
Switch (DTS1 or DTS2) is closed.

The unit remains in Defrost mode until the
Defrost Termination Switch setpoint is reached
(that is, when the evaporator coil temperature
risesto 48.0 F (8.9 C), or until the Defrost
Termination Timer (DTT) count is completed). If
the evaporator coil temperature does not rise

above 48.0 F (8.9 C) within the defrost duration
time limit, the microprocessor terminates the
defrost operation.

The startup of the evaporator fansis delayed for
several seconds after Defrost mode ends to
prevent water from the melting ice from being
sprayed on the load.

On multi temp units defrost is performed on all
evaporators at the same time.

Defrost initiation and termination settings are
accessed through the Guarded Access Menu.
Refer to the Direct Smart Reefer Microprocessor
Control System Diagnostic Manual TK 52573 for
instructions on the use of Guarded Access Menu
features.

The Defrost Initiation Timer offers programming
choices of 30 to 480 minutes, increments of 30
minutes. The factory setting is 240 minutes. This
parameter allows maintenance personnel to set the
Defrost Initiation Timer. When it times-out, it
switches the unit from Cool mode to Defrost
mode. Thetimer counts all thetimethat the unitis
in Cool mode. The count resets when Defrost
mode starts. If the timer is set at O (zero), thisisa
test position. Defrost mode startsin 15 seconds.

The Defrost Termination Timer offers
programming choices of 5 to 50 minutes, in
increments of 5 minutes. The factory setting is 45
minutes. This parameter allows maintenance
personnel to set the Defrost Termination Timer,
which begins counting from the initiation of a
Defrost mode. When the timer times-out, the unit
is switched from Defrost mode to Null mode. The
timer resets at the end of a Defrost mode, or after
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the Defrost Termination Timer has timed-out. If
thetimer is set at O (zero), thisis atest position.
Defrost mode stops in 15 seconds.

Liquid Injection System

Thisliquid injection switch is atemperature
sensitive switch located on the dischargefitting of
the truck engine compressor. When the discharge
temperature rises above 230+ 5 F (110 £ 3C), the
switch closesto open the liquid injection solenoid
valve. When the discharge temperature falls
below 200 + 5 F (93 + 3 C), the switch opensto
close the liquid injection solenoid valve.

Testing Liquid Injection Solenoid
Valve and Metering Orifice

1. Disconnect the 2-pin connector with the LIS
and CLU wiresin main wire harness from
wiresto the liquid injection switch at the
COMpressor.

2. Install the gauge manifold set on the
engine-driven compressor.

3. Set thermostat on the lowest setting.

4. Start and run the unit in Cool on the
engine-driven compressor until the suction
pressure stabilizes.

5. Placeajumper between LISand CLU wiresin
the 2-pin connector on the main wire harness
that was disconnected in step 1. Thissimulates
that the discharge temperature is higher than
230 F (110C).

6. With the jumper wirein place the suction
pressure should rise.

7. Remove the jumper. The suction pressure
should return to the stabilized pressure in
step 4.

8. If the suction pressure does not change, check
the CLU wire for voltage, the LIS wire for
continuity, the liquid injection solenoid valve,
and the metering orifice. On Model 30 and 50
units also check the hot gas heat relay and the
LIV wire for continuity.

9. Shut off the unit and the truck, remove the
gauge manifold set, and reconnect the LIS and
CLU wiresto the liquid injection switch.

40

Condenser Fan Motors

NOTE: Non-repairablefan motor assembliesare
used. If a motor malfunctions, it must be
replaced.

CAUTION: Take precautionsto ensure
the unit will not accidently start while
servicing the system.

The condenser fan motors are maintenance free. If
erratic or intermittent operation is observed, the
current draw of the motor should be measured
while proper voltage is applied. The current draw
for a condenser motor is approximately 9.2 amps
a 13 volts.

If one or both of the condenser fan motors do not
run at all, check fuses F2, F6, and F7 and the
output to the condenser fans when they should be
energized.

Condenser Fan Motor Removal and
Installation

Removal

1. Turnthe unit off.

2. Remove the fan motor mounting bolts (4).

3. Remove the fan motor and disconnect the
motor power plug.

Installation
1. Connect the fan motor power plug.

2. Place the fan motor in the condenser. Install
and tighten the fan motor mounting bolts (4).

3. Start the unit and verify correct fan motor
operation.
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Evaporator Fan Motors

NOTE: Non-repairablefan motor assembliesare
used. If a motor malfunctions, it must be
replaced.

CAUTION: Take precautionsto ensure
the unit will not accidently start while
servicing the system.

The evaporator fan motors are maintenance free.
If erratic or intermittent operation is observed, the
current draw of the motor should be measured
while proper voltage is applied. The current draw
for aevaporator motor is approximately 6.1 to 6.2
amps at 13 volts.

If any of the evaporator fan motors do not run at
all, check fuses F3, F4, F9, and F10 and the output
to the evaporator fans when they should be
energized.

Evaporator Fan Motor Removal and
Installation

Removal
. Turn the unit off.
. Remove the evaporator cover.

1

2

3. Disconnect the motor power plug.

4. Remove the fan motor mounting bolts (4).
5

. Remove the fan motor from the evaporator.

Installation

1. Attach the fan motor to the evaporator and
tighten the fan motor mounting bolts (4).

2. Connect the fan motor power plug.
3. Install the evaporator cover.

4. Start the unit and verify correct fan motor
operation.

Electric Standby Circuits

If the unit does not run in the el ectric standby
mode use the following procedure.

Make sure the unit is connected to the proper
power source.

Check the power cable receptacle for power. If
power isthere, check for power at the unit
terminal plug.

If the contactor is pulled down and the overload
relay isclosed, but the standby motor failsto start,
the trouble is probably in the standby motor.

If the contactor is not pulling down proceed as
follows:

1. Check the AClinevoltage and the transformer
input fuse. If the AC line voltage is acceptable
and the transformer input fuse isintact, go to
step 2.

2. Measure the transformer output voltage (AC)
at Connector 1 on PCB1 inthe ECM. Measure
the voltage between wires X1 (pin B8) and X4
(pin C8). The voltage reading should be
approximately 12/24Vac (depending on the
unit voltage). If not, check the transformer
output fuses located in the main wire harness
near the 2-pin connector that connects wires
X1 and X4 in the main wire harness to wires
X1 and X4 from the transformer. If the fuses
are good and the X1 and X4 circuits have
good continuity, the transformer is defective.
If the transformer output voltage is acceptable,
go to step 3.

3. Check therectifier output voltage (DC) on the
2R wire at the power supply capacitor. If this
voltage is less than approximately 12/24Vdc,
and if the 2R circuits to the rectifiers and the
0V and 11.5V circuitsfrom therectifiersto the
transformer have good continuity, the rectifier
bridge is defective. If the rectifier output
voltage is acceptable, go to step 4.

4. Check the voltage on 2R wire at the standby
power relay. If voltage is not present, check
the continuity of the 2R wire from the power
supply capacitor. If the voltage on the 2R wire
at the standby power relay is acceptable, go to
step 5.

5. Check the voltage on both ends of the 2RB
wire at the standby power relay. If voltageis
not present, the 2RB wireis open. If the
voltage on both ends of the 2RB wireis
acceptable, go to step 6.

41



Electrical Maintenance

6.

10.

11.

12.
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Check the voltage on the 2RB1 wire at the
battery disconnect relay. If voltage is not
present, check the continuity of the2RB1 wire
from the standby power relay. If the voltage
on the 2RB1 wire at the battery disconnect
relay is acceptable, go to step 7.

Check for continuity to ground on the SWD
wire at the battery disconnect relay. If
continuity to ground is not present, check for
continuity to ground on the CHX wire at the
battery disconnect relay. If the CHX wire has
good continuity to ground, the battery
disconnect relay isprobably defective. If there
isgood continuity to ground on the SWD wire
at the battery disconnect relay, go to step 8.

Check for continuity to ground on the SWS
wire at the standby power relay If continuity
to ground is not present, check the continuity
of the SWS/SWD wire from the battery
disconnect relay. If thereis good continuity to
ground on the SWS wire at the standby power
relay, go to step 9.

Check the voltage on the 2B wire at the
standby power relay. If voltage is not present,
the standby power relay is probably defective.
If the voltage on the 2B wire at the standby
power relay is acceptable, go to step 10.

Check the voltage on the PC wire at Pin 10 in
Connector 2 on PCB1 inthe ECM. If voltage
is not present, check the continuity of the PC
circuit to junction connector 1 (jumper JC1)
and the 2B2/2B circuit to the standby power
relay. If the voltage on the PC wireis
acceptable, go to step 11.

Check the voltage on the CMC wire at the
compressor contactor. If voltageisnot present,
check the continuity of the CMC circuit to Pin
B1in Connector 1 on PCB1 in the ECM, and
Fuse5onthe ECM. If the voltage onthe CMC
wireis acceptable, go to step 12.

Check for continuity to ground on the 69 wire
at the compressor contactor. If there is good
continuity to ground on the 69 wire at the
compressor contactor, the compressor
contactor is probably defective. If continuity
to ground on the 69 wire at the compressor
contactor is not present, go to step 13.

13. Check the continuity of the 69 wire from the
compressor contactor to the thermal motor
protector. If the 69 wire from the compressor
contactor to the thermal motor protector has
good continuity, go to step 14.

14. Check for continuity to ground on the CH9

wire at the thermal motor protector. If thereis
good continuity to ground on the CH9 wire at
the thermal motor protector, the thermal motor

protector is probably open or defective. If

continuity to ground on the CHO wire at the
thermal motor protector is not present, Check
the continuity of the CH9 wire from the
thermal motor protector to battery disconnect

relay.
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Maintenance Inspection Schedule

Procedures

Weekly

Semi-

Monthly Annual Annually

Check refrigerant level.

Replace dehydrator.

Check compressor pressure regulator and suction
pressure regulator settings if applicable.

NOTE: Thefollowing proceduresinvolve
servicing the refrigeration system. Some of these
service procedures are regulated by Federal, and
in some cases, by State and Local laws.

All regulated refrigeration service procedures
must be performed by an EPA certified
technician, using approved equipment and
complying with all Federal, State and Local
laws.

Evacuating and Charging the
Refrigeration System

Procedures

IMPORTANT: Thermo King Evacuation Station
P/N 204-725 and Evacuation Station Operation
and Field Application I nstructions (TK-40612) is
required.

NOTE: Theoail in the evacuation station vacuum
pump should be changed after each use.

Solenoid Valve Positions

Theliquid injection valve and the defrost solenoid
must be in the open position during evacuation
procedures. These valves must be held open
manually using special magnet tools (P/N
204-1074) designed for this purpose.

NOTE: The condenser blocking solenoid is
normally open so it does not need to be held open
with a magnet tool.

1. Unscrew the solenoid coil retaining nut and
remove the coil assembly.

2. Place amagnet tool on the solenoid valve
stem.

3. Carry out the evacuation procedure.

4. After completing the evacuation procedure,
remove the magnet tools and replace the
solenoid coil assembly on the solenoid valve
and hand tighten the coil retaining nut.

Evacuation and Charging Procedure

Theliquid line sight glass hel ps the operator to
determine the amount of charge under established
operating conditions. These units can be damaged
by an overcharge of refrigerant. The amount of
refrigerant the system can hold depends on circuit
volume which is affected by hose length.

The most satisfactory method of evacuating and
charging the system is asfollows:

1. Connect agauge manifold set to the suction
and discharge service ports on the engine
driven compressor.

2. Connect the center hose of the gauge manifold
to the manifold of an evacuation station. The
use of Thermo King Evacuation Station
P/N 204-725 is recommended.

3. Connect the hose from adrum of refrigerant to
the manifold of the evacuation station. Make
sure the valve on the refrigerant drumis
closed.

4. Open the valves on the gauge manifold and
the valves on the evacuation station.

5. Start the vacuum pump and evacuate the
system to 500 microns. After the system
reaches 500 microns, evacuate the system for
an additional hour.

NOTE: If the system will not come down to
500 microns, thereis probably a leak in the
system or in the evacuation and charging

equipment hoses. Find and repair the leak.
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6.

10.
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Gauge Manifold Set
Engine Driven Compressor

Evacuation Station

el el N

Refrigerant Drum

Figure 26: Evacuating and
Charging Refrigeration System

After the additional hour of evacuation, close
the valve at the evacuation pump, stop the
vacuum pump, and observe the reading on the
vacuum gauge for 5 minutes. The pressure
should not exceed 2000 microns.

NOTE: If the pressure exceeds 2000 microns
within 5 minutes, look for a leak in the
system or in the evacuation and charging
equipment hoses. Find and repair the
leak.Then repeat steps 5 and 6.

Open the vacuum valve at the vacuum pump,
start the vacuum pump, and evacuate the
system to 500 microns.

When the system reaches 500 microns, close
the vacuum valve at the evacuation station
manifold. The system is now ready to charge.

Close the low side valve on the gauge
manifold, leave the high side valve on the
gauge manifold open, and open the valve on
the refrigerant drum to deliver liquid.

Allow approximately 3.0 Ib (1.4 kg) of
refrigerant to enter the system. Then close the
valve on the refrigerant drum and the high
side valve on the gauge manifold.

11.

12.

13.

14.

15.

16.

18.

19.

20.

21.

Start the unit on engine operation and run the
truck engine at approximately 1000 rpm.

Set the thermostat at 32 F (0 C), and run the
unit in cool until the box temperature
approaches 32 F (0 C).

Make sure that the unit is running in cool, the
compressor is running at approximately 1000
rpm, the suction pressureis 2 to 8 psig (14 to
55 kPa), and the head pressure is at least

180 psig (1241 kPa) for R-134a systems or
275 psig (1896 kPa) for R-404A systems. If
necessary, raise the head pressure by covering
the condenser grille.

With these conditions established, open the
valve on therefrigerant drum to deliver liquid.

Observe the suction pressure and slowly open
the low side gauge manifold valve to allow
liquid refrigerant to flow into the compressor
suction service valve.

Control the liquid flow so the suction pressure
increases approximately 20 psig (138 kPa).

. Observe the liquid line sight glass. Close the

valve on the refrigerant drum when the
bubbles disappear from the sight glass or
when the system capacity has been reached
(see Specifications).

Close the low side valve on the gauge
manifold and operate the unit for 15 minutes.

Model 20 and 50 only.

a  Turn the unit Off and shut off the truck
engine.

b. Connect the electric power receptacle to
an appropriate el ectric power supply. Start
and run the unit in cool on electric
operation for a minimum of 15 minutes.

c. Turn the unit Off and disconnect the
electric power supply. Start the truck and
run the unit in cool on engine operation for
aminimum of 15 minutes.

Check the liquid line sight glass for bubbles.
Repeat steps 13 through 20 if bubbles are
visible.

Stop the unit, shut off the truck engine and
remove the gauge manifold set.
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22. The above conditions MUST be established
each timetherefrigerant level ischecked, or if
refrigerant needs to be added for any reason.

NOTE: To prevent oil migration from one
compressor to another, and for proper oil
return when a compressor is operating,
operate a compressor for a minimum of 15
minutes. Do not operate a compressor for
shorter intervals.

Checking the Refrigerant
Charge

If the unit has an insufficient charge of refrigerant,
the evaporator will be “starved” and the box
temperature will rise even though the unit is
operating. Also, an insufficient charge does not
circulate enough oil to properly lubricate the
compressor. The charge can be determined by
inspection of the refrigerant through the sight
glass with the following conditions established:

Testing the Refrigerant Charge with
an Empty Box

1. Place atest box over the evaporator.
2. Install gauge manifold set.

3. Runtheunit in cool on engine driven
compressor operation until the thermometer
reads 32 F (0 C).

4. Establish head pressure of 180 psig (1241
kPa) for R-134a systems or 275 psig (1896
kPa) for R-404A systems. It may be necessary
to partialy cover the condenser grille on the
front of the unit to create the desired head
pressure.

5. Look at theliquid line sight glass. Under these
conditions there should be no bubblesin the
flow of refrigerant through theliquid line sight
glass. Bubblesin the refrigerant indicate the
unit islow on refrigerant. Refer to “ Charging
the Refrigeration System” for information
about adding refrigerant.

Testing the Refrigerant Charge with
a Loaded Box

1. Install agauge manifold.

2. Run the unit in cool on engine driven
Ccompressor operation.

3. Cover the condenser to drive any excess
refrigerant from the condenser into the
receiver tank.

4. Asthe head pressurerises, check the liquid
line sight glass. There should be no bubblesin
the flow of refrigerant through the liquid line
sight glass. Bubbles in the refrigerant indicate
the unit islow on refrigerant. Refer to
“Evacuating and Charging the Refrigeration
System” on page 43 for information about
adding refrigerant.

NOTE: If no bubbles are present, thereis
sufficient refrigerant in the unit for that load
at that particular box temperature. Thistest
does not determine if the unit contains a full
charge of refrigerant.

Checking Compressor Qil
Charge

The compressors are furnished with the amount of
oil shown in the Specifications chapter. The oil
level in the compressor will change after the
compressor isinitially run, making any level
measurements inaccurate.

To ensure an adequate oil supply, the following
procedure must be followed whenever the
refrigerant charge islost or removed from a unit:

1. Install acompressor on the system having a
residual oil supply and self-lubricating system
such asa TK 214 model. Connect an ail
separator on the discharge or suction line to
collect and drain out circulated oil.

NOTE: A suction line oil separator can be
improvised by installing a suction filter
upside down in the suction line near the
compressor. Cap off both access ports, and
use the lower oneto drain off the
accumulated ail.

2. Place anorma amount of oil in the cleanup
compressor before operating.
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3.

Chargewith 6.0to 7.0 Ib (2.7 to 3.2 kg) of
refrigerant.

Operate at alow speed (600 to 800 rpm) for 2
hours, or until the compressor oil level reaches
aminimum allowable level, whichever occurs
first. Drain the collected oil from the ail
separator asit fills, taking care to not allow
any collected oil to recirculate.

Prepare the original compressor that was
removed from the unit (or a replacement) by
draining out any existing oil and replacing the
oil with the amount of oil shown in the
Specifications chapter.

Install the original compressor (or its
replacement), and proceed with the manual
evacuation and refrigerant charging
procedure.

Refrigeration System Checks

1

Connect agauge manifold set to the suction
and discharge service ports on the engine
driven compressor.

Check the system pressures and the refrigerant
flow in cool, heat (Model 30 and 50 units
only), and defrost. The suction and discharge
pressures should be within the normal ranges
for a standard unit. Check the temperatures of
the refrigeration lines by hand to check the
refrigerant flow. See the individual test for a
component if you suspect it is not functioning

properly.

Cleanup Procedure for Small
Truck Units

NOTE: If a Van Seenburgh reclaimer is
available, do not use this procedure. Follow
procedure described in Service Bulletin T& T
134.

Tools Required
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Motor-driven TK 214 “Flushing Compressor”

Suction Line Filter (P/N 204-498 with Filter
P/N 66-2988)

Pipes (In Place of Oil Separator, Check Valve,
Oil Separator and Standby Compressor)

Clean-up Procedure
1.
2.

Make sure all hose routing is correct.

Make sure that the oil trap is correctly
installed.

Recover the contaminated refrigerant from the
system.

Remove the lines from the compressors
(engine driven and standby).

Flush each compressor using the flushing
compressor and an HFC refrigerant. (Always
recover the refrigerant before disconnecting
the flushing compressor.)

Remove Internal Parts From Expansion Valve

Disconnect and Cap (If So Equipped)

Replace Drier With Tube

Discharge Line

Flushing Compressor

Suction Line

Suction Oil

N[O AWM

Recovered Ol

Figure 27: Connecting Flushing
Compressor to Unit

Removethe check valve (or check valve seats)
from system to ensure flow in al directions.

Remove the oil separator and install a
connecting pipe.
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8. Removetheinternal partsfrom the expansion
valve.

9. Removetheinternal parts from the expansion
valve.

10. Open the compressor pressure regulator
(CPR) valve and/or suction pressure regul ator
(SPR) (if used) to their highest setting.

11. Install atemporary suction linefilter (P/N
204-498 and P/N 66-2988) in the suction line.

12. Install a connecting pipe in place of the
standby compressor.

13. Connect the flushing compressor system to the
engine driven compressor discharge and
suction lines (see illustration).

14. Evacuate the system and check for leaks.
Continue to evacuate to remove moisture and
ar.

15. Install HFC refrigerant and run the flushing
compressor to flush the system. Energize
(open) the defrost solenoid during 30% to
40% of the clean-up. Solid contaminants will
collect in the suction line filter. Oil from the
system and from the flushing compressor will
drain out of the suction linefilter. (Add
compressor oil asrequired.) Refrigerant il in
the flushing compressor will absorb acids
from the system.

16. Test the recovered compressor oil for acid
contamination.

17. Continue flushing until the compressor oil is
clean.

Putting the Unit Back Into Operation

Replace the check valves (if used).

Install anew oil separator.

Install anew liquid injection orifice.

Install anew drier.

Install a new expansion valve.

Install the compressors and lines.

N o g &~ wDdh e

Use dry nitrogen to pressurize the system to
150 psig (1034 kPa).

8. Use abubble solution to check for leaks.

9. Ingtall correct amount of oil.

10. If no leaks are found, evacuate the system. A
leak-free and dry system will maintain a 1000
micron vacuum for five minutes or longer.

11. Charge the system with proper amount of the
correct refrigerant.

12. Operate the unit and check for proper
operation. (Adjust the compressor pressure
regulator and/or suction pressure regul ator if
used.)

13. After two weeks of operation, change the
drier.
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NOTE: Itisgenerally good practiceto replace
thefilter drier whenever the high sideis opened
or when the low side is opened for an extended
period of time.

WARNING: Disconnect the power supply
before servicing the unit to prevent
personal injury.

1. |Low Pressure Cutout Switch (LPCO) 8. |Receiver Tank

2. | Suction Pressure Regulator (Model 20 and 50 Only) 9. |High Pressure Relief Valve

3. | Electric Compressor (Model 20 and 50 Only) 10. [Condenser

4. |Liquid Injection Solenoid Valve 11. |Condenser Blocking Solenoid Valve (Model 30
and 50 Only)

5. |Liquid Line Sight Glass 12. | Oil Separator

6. |Drier 13 |[High Pressure Transducer

7. |Liquid Line Check Valve (Model 30 and 50 Only) 14. |Discharge Check Valve (Model 20 and 50 Only)
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Figure 28: Condenser Refrigeration Components (Model 50 Shown)
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Engine Driven Compressor

Removal

1. Recover therefrigerant charge from the
system.

2. Loosen and remove the compressor drive belt.

3. Disconnect the clutch and liquid injection
switch wires.

4. Disconnect the discharge and suction lines.

K eep the compressor ports and the suction and
discharge lines for the compressor covered to
prevent contamination of system components.

6. Remove the compressor mounting screws and
remove the compressor.
Installation

NOTE: Any compressor installed in this system
must contain the proper amount of compressor
oil. Always check to make surethat the
compressor contains the proper amount of oil.
Follow the system cleanup proceduresto remove
old oil from the system.

1. Place the compressor in position and install
the mounting screws and the belt.

2. Adjust the belt tension to the vehicle
manufacturer specifications.

3. Connect clutch and liquid injection switch
wires, and the refrigeration hoses. Pour 2 oz.
(59 ml) of compressor oil into the suction hose
before installation.

4. Pressurize the system and test for leaks.
Evacuate the system and recharge.

Electric Compressor

Removal

1. Recover therefrigerant charge from the
system.

2. Remove the condenser grille.
Disconnect the compressor wiring.

4. Disconnect the discharge and suction lines.

5. Keep the compressor ports and the suction and
discharge lines for the compressor covered to
prevent contamination of system components.

6. Remove the compressor mounting screws and
remove the compressor.
Installation

NOTE: Any compressor installed in this system
must contain the proper amount of compressor
oil. Always check to make sure that the
compressor contains the proper amount of oil.
Follow the system cleanup procedures to remove
old oil from the system.

1. Place the compressor in position and install
the mounting screws.

Connect the discharge and suction lines.
Connect the compressor wiring.
Pressurize the system and test for leaks.

Reinstall the condenser grille.

o g &~ WD

Evacuate the system and recharge.

Condenser Coll

Removal

Recover the refrigerant charge.
Remove the condenser grille.
Remove the condenser fans.
Disconnect theinlet and liquid lines.

Remove the mounting hardware.

S O oA

Remove the condenser coil.

Installation
1. Clean the tubesfor soldering.

2. Placethecoil inthe unit and install the
mounting hardware.

Connect the inlet and liquid line connections.
Pressurize the system and test for leaks.
Evacuate the system.

Reinstall the condenser fans.

N o o &~ ®w

Reinstall the condenser grille.
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8. Recharge the unit.

Drier

Removal
1. Recover the refrigerant charge.

2. Disconnect the ORS nuts at the ends of the
drier.

3. Loosen the mounting hardware and remove
the drier.
Installation

1. Coat the new O-rings with refrigerant oil
(same type that is used in the system) and
place the new O-ringsin the ORS fittings on
the ends of the drier.

2. Install the new drier and tighten the mounting
screws and nuts.

3. Install and tighten the ORS nuts. Hold the
drier with aback-up wrench on the hex behind
the ORS fitting.

4. Pressurize the system and test for leaks.

Evacuate and recharge the system.

High Pressure Transducer

Removal

1. Recover the refrigerant charge.

2. Remove the condenser grille if necessary.

3. Disconnect the wires and remove the
transducer.

Installation

1. Instal and tighten the switch and reconnect
the wires.

2. Pressurize the system and test for leaks.
Reinstall the condenser grille (if removed).

4. Evacuate and recharge the system.

50

Defrost Solenoid Test

1. Instal agauge manifold set on the engine
driven compressor.

2. Disconnect the 2-pin connector with the LIS
and CLU wiresin main wire harness from
wires to the liquid injection switch at the
engine driven compressor.

3. On Model 30 and 50 units disconnect the
2-pin connector with the 26 and CHM wiresin
main wire harness from the wires to the
condenser blocking solenoid.

4. Set the thermostat on the lowest setting.

5. Start and run the unit in Cool on the engine
driven compressor until the suction pressure
stabilizes.

6. Check the temperatures of the refrigeration
lines on both sides of the defrost solenoid by
hand. A temperature difference between the
two sides of the defrost solenoid indicatesit is
leaking.

7. UsetheIn-Cab Control Box to place the unit
in defrost.

NOTE: The defrost termination switch must
be closed for the unit to enter defrost. Use a
jumper wire to connect the 12 and CHB
circuitsin the main wire harness at the 2-pin
connector for the defrost termination switch
if the evaporator temperature is not low
enough to close the defrost termination
switch.

8. Thesuction pressure should rise. If the suction
pressure does not rise, the defrost solenoid is
not opening. Check the continuity of the
wiring and the solenoid coil before assuming
the solenoid is faulty.

9. Reconnect the wires that were disconnected
and remove the gauge manifold set when
finished with the test.

Liquid Injection Solenoid Test

See “Testing Liquid Injection Solenoid Valve and
Metering Orifice” on page 40.
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Condenser Blocking Solenoid
Test (Model 30 and 50 Only)

1

Install a gauge manifold set on the engine
driven compressor.

Set the thermostat on the lowest setting.

Start and run the unit in Cool on the engine
driven compressor until the suction pressure
stabilizes.

Check the temperatures of the refrigeration
lines on both sides of the condenser blocking
solenoid by hand. Both sides should be hot. If
not, the condenser blocking solenoid might be
stuck closed.

Set the thermostat on the highest setting to
make the unit shift to Heat.

The suction pressure should rise and the
discharge pressure should fall asthe
condenser blocking solenoid, defrost solenoid,
and liquid injection valve open when the unit
shiftsto heat.

Let unit run in Heat until the suction and
discharge pressures stabilize.

Check the temperatures of the refrigeration
lines on both sides of the condenser blocking
solenoid by hand. Both sides should be about
the same temperature, but should not be hot.

* If both sides are hot, the condenser
blocking solenoid is probably not closing.
Check the continuity of the wiring, the hot
gas heat relay, and the solenoid coil before
assuming the solenoid is faulty.

» If the side of the condenser blocking
solenoid going to the condenser is
significantly colder than the side coming
from the oil separator, the condenser
blocking solenoid is probably leaking.

Remove the gauge manifold set when finished
with the test.

Liquid Solenoid Test
(SPECTRUM Only)

1. Install agauge manifold set on the engine
driven compressor.

2. Set the thermostat for the compartment being
tested to the lowest setting so it will runin
Cool. Set the thermostat for the other
compartment to the highest setting so it will
bein Null.

3. Start and run the unit on the engine driven
compressor until the suction pressure
stabilizes.

4. Check the temperatures of the refrigeration
lines on both sides of the liquid solenoid by
hand. Both sides should be warm. If not, the
liquid solenoid might be stuck closed.

5. Set the thermostat for the compartment being
tested to the highest setting to make that
compartment shift to Null.

6. The suction pressure should fall because the
liquid solenoid closes when the compartment
shiftsto Null.

7. Check the temperatures of the refrigeration
lines on both sides of the liquid solenoid by
hand. A temperature difference between the
two sides of the liquid solenoid indicatesit is
leaking.

8. Removethe gauge manifold set when finished
with the test.

Suction Bypass Solenoid Test
(SPECTRUM Only)

1. Install agauge manifold set on the engine
driven compressor.

2. Set the thermostat for the frozen compartment
to the highest setting so it will be in Null. Set
the thermostat for the fresh compartment the
lowest setting so it will runin Cool.

3. Start and run the unit on the engine driven
compressor until the suction pressure
stabilizes.

4. Set thethermostat for the frozen compartment
to the lowest setting to make it shift to Cool.
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5. The suction pressure should fall because the
suction bypass solenoid closes when the
frozen compartment shifts to Cool.

6. Check the temperatures of the refrigeration
lines on both sides of the suction bypass
solenoid by hand. A temperature difference
between the two sides of the suction bypass
solenoid indicates it is leaking.

7. Removethe gauge manifold set when finished
with the test.

Solenoid Valve Replacement
NOTE: Valvesthat have nylon seats must be
disassembled before soldering.

Removal

1. Recover the refrigerant charge.

2. Remove the condenser grille if necessary to
access the solenoid valve.

3. Removethe coil and disassemblethe valveif
unsoldering the valve.

4. Disconnect or unsolder the refrigeration lines
from the valve and remove the valve from the
unit. Note the direction of the flow arrow on
the valve.

CAUTION: Use a heat sink to prevent
damaging the valve when soldering.

Installation
1. Clean thetubesfor soldering if necessary.

2. Removethe coil and disassemble the valveif
soldering.

3. Placethevalvein position with theflow arrow

pointing in the direction noted when removed.

4. Connect or solder the inlet and outlet
connections. After the valve cools, assemble
the valve and install the coil.

CAUTION: Use a heat sink to prevent
damaging the valve when soldering.

5. Pressurize the system and test for leaks.
6. Reingtall the condenser grille (if removed).

7. Evacuate and recharge the system.
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Oil Separator

Removal
1. Recover therefrigerant charge.
2. Remove the condenser grille.

3. Disconnect the ORS nuts at the ends of the oil
separator.

4. Loosen the mounting hardware and remove
the oil separator.
Installation

1. Coat the new O-rings with refrigerant oil
(same type that is used in the system) and
place the new O-ringsin the ORSfittings on
the ends of the oil separator.

2. Install and tighten the inlet and outlet ORS
nuts. Hold the oil separator with a backup
wrench on the hex behind the ORS fitting.

3. Pressurize the system and test for leaks.
4. Reingtall the condenser grille.

5. Evacuate and recharge the system.

Liquid Injection Metering
Orifice

Removal

1. Recover therefrigerant charge.

2. Disconnect the refrigeration line from the
metering orifice and remove the metering
orifice from the suction tube fitting.

NOTE: Thisorifice may become plugged
with dirt unlesstherefrigeration hoses are
kept clean.

Installation

1. Ingtall the metering orifice on the suction tube
fitting.

2. Connect the refrigeration line to the metering
orifice fitting.

3. Pressurize the system and test for leaks.

4. Evacuate and recharge the system.
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Liquid Line Check Valve (Model
30 and 50 Only)

Theliquid line check valve prevents refrigerant
from moving into the condenser when aModel 30
or 50 unit isrunning in Heat of Defrost.

Liquid Line Check Valve Test

1. Instal agauge manifold set on the engine
driven compressor.

2. Set the thermostat on the lowest setting.

3. Start and run the unit in Cool on the engine
driven compressor until the suction pressure
stabilizes.

4. Check the temperatures of the refrigeration
lines on both sides of the liquid line check
valve by hand. A temperature difference
between the two sides of the liquid line check
valve indicatesit is not opening completely.

5. Set the thermostat on the highest setting to
make the unit shift to Heat.

6. Letunit runin Heat until the suction and
discharge pressures stabilize.

7. Check the temperatures of the refrigeration
lines on both sides of the liquid line check
valve by hand. A temperature difference
between the two sides of the liquid line check
valveindicatesit isleaking.

8. Remove the gauge manifold set when finished
with the test.

Liquid Line Check Valve
Replacement

Removal
1. Recover therefrigerant charge.

2. Disconnect the ORS nut at the end of the
liquid line check valve tube assembly,
unsolder the other end, and remove the tube
assembly from the unit.

Installation

1. Coat the new O-ring with refrigerant oil (same
type that is used in the system) and place the
new O-ring in the ORS fitting on the end of
the liquid line check valve tube assembly.

2. Placetheliquid line check valve tube
assembly in position and tighten the ORS nut.
Hold the tubes with a backup wrench on the
hex behind the ORS fitting.

3. Solder the connection on the other end of the
liquid line check valve tube assembly.

4. Pressurize the system and test for leaks.

5. Evacuate and recharge the system.

Discharge Check Valve (Model
20 and 50 Only)

Model 20 and 50 units are equipped with a
discharge check valve. The discharge check valve
isolates the engine driven compressor from the
electric standby compressor, ensuring the
compressor oil and refrigerant do not migrate
between compressors.

Discharge Check Valve Test

The discharge check valve should be tested when
the system isinitially charged and operating, and
anytime the system has been opened for service or
repair. Testing the discharge check valve requires
two gauge manifold sets.

1. Disconnect the liquid injection solenoid valve
wires.

2. With the unit off, install a gauge manifold set
on each compressor.

3. Observe the gauge manifold readings of the
electric compressor. If the high side and low
side readings are not the same, open the gauge
manifold valves and equalize the pressures.
Close the gauge manifold valves.

4. Set the thermostat on the lowest setting.

5. Start the truck and run the unit in Cool on the
engine driven compressor.

6. Observe the gauge manifold readings of the
engine driven compressor. The head pressure
should increase and the suction pressure
should decrease.

7. Observe the gauge manifold readings of the
electric standby compressor. The high side
pressure should remain the same as the
pressure in step 3 after the high and low sides
were equalized. If the high side pressureis
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increasing or has increased noticeably, the
discharge check valve to the standby
compressor isleaking internally and should be
replaced.

8. Turnthe unit off and shut off the truck engine.
Connect the unit power receptacle to an
appropriate el ectric power source.

9. Observe the gauge manifold reading of the
engine driven compressor. If the high side and
low side readings are not the same, open the
gauge manifold valves and equalize the
pressures. Close the gauge manifold valves.

10. Set the thermostat on the lowest setting.

11. Start the unit and run it in Cool on the electric
standby compressor.

12. Observe the gauge manifold readings of the
electric standby compressor. The head
pressure should increase and the suction
pressure should decrease.

13. Observe the gauge manifold readings of the
engine driven compressor. The high side
pressure should remain the same as the
pressure in step 9 after the high and low sides
were equalized. If the high side pressureis
increasing or has increased noticeably, the
discharge check valveisleaking internally and
should be replaced.

14. Stop the unit.

15. Remove the gauge manifold sets and the
electric standby power source. Connect the
wires to the liquid injection solenoid valve.

Discharge Check Valve
Replacement

Removal

1. Recover the refrigerant charge.

2. Remove the condenser grille.

3. Place ahesat sink on the check valve.
4

. Unsolder the lines and remove the check
valve.
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Installation

NOTE: A heat sink must be used on thein-line
check valve when it isbeing soldered in place to
prevent damage to the neoprene seal.

1. Clean thetubesfor soldering.

2. Placethe check valvein position. The arrow
on the valve body indicates the direction of
refrigerant flow through the valve.

Place a heat sink on the check valve.
Solder the inlet and outlet connections.
Pressurize the system and test for leaks.

Reinstall the condenser grille.

N o g & w

Evacuate and recharge the system.

Suction Pressure Regulator
Valve (Model 20 and 50 Only)

Model 20 and 50 units are equipped with asuction
pressure regulator valve. The suction pressure
regulator valve is used to limit the load on the
electric standby compressor.

Suction Pressure Regulator Valve
Test

1. Install agauge manifold set on the electric
standby compressor. Attach an additional
compound gauge to the suction service port on
the engine driven compressor to monitor
suction pressure at the inlet to the suction
pressure regulator.

2. Connect the unit power receptacle to an
appropriate el ectric power source.

3. If theevaporator temperatureisabove 31 F (-1
C), place a jumper wire between the 12 and
CHB wires at the defrost termination switch to
ensure the unit will run in Defrost.

4. Start the unit and run it in Defrost on the
electric standby compressor until the pressure
on the additional compound gauge attached to
the suction service port stabilizes at a pressure
above 45 psig (310 kPa).

5. Check the suction pressure on the gauge
attached to the suction service port at the
standby compressor. It should be 39.0 + 4 psig
(269 £ 28 kPa). If the setting isincorrect,
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remove the protective cap and try to adjust the
suction pressure regulator valve to the correct
setting before assuming it is faulty.

6. Removethe gauge manifold set, the additional
compound gauge, and the jumper wire when
finished with the test.

Suction Pressure Regulator Valve
Replacement

Removal
1. Recover therefrigerant charge.

2. Remove the mounting hardware from the
suction pressure regulator valve.

3. Unsolder the suction pressure regulator valve
from the suction tubes.

Installation

1. Clean thetubesfor soldering.

2. Placethevavein position and solder the
connections.

Install the mounting hardware.
4. Pressurize the system and test for leaks.

5. Evacuate and recharge the system.

Evaporator Coil

Removal
1. Recover therefrigerant charge.
Remove the evaporator cover.

Disconnect the refrigeration lines.

Ea S

Disconnect the expansion valve from the
distributor.

Remove the evaporator fans.
Remove the temperature sensor.

Remove the defrost termination switch.

© N o v

Remove the mounting bolts and remove the
evaporator coil.
Installation

1. Placethe evaporator coil in position, and
install and tighten the mounting bolts.

Install the defrost termination switch.

Install the temperature sensor.

Install the evaporator fans.

Clean the tubes for soldering.

Connect the expansion valve to the distributor.
Connect the refrigeration lines.

Pressurize the system and test for leaks.

© o N o O~ WD

Install the evaporator cover.

10. Evacuate and recharge the system.

Expansion Valve Assembly

Removal
1. Recover therefrigerant charge.
2. Remove the evaporator cover.

3. Removethe feder bulb from the suction line
clamps. Note the position of the feeler bulb on
the suction line.

4. Disconnect the equalizer line from the
expansion valve.

5. Disconnect the liquid line and the distributor
from the expansion valve.

6. Remove the expansion valve from the unit.

Installation

1. Install the expansion valve assembly in the
unit.

2. Connect theliquid line and the distributor to
the expansion valve.

3. Connect the equalizer line to the expansion
vave.

4. Clean the suction line to abright, polished
condition. Install the feeler bulb clamps and
the feeler bulb on the side of the suction line
in itsformer position. The feeler bulb must
make good contact with the suction line or
operation will be faulty. Wrap the bulb with
insulating tape.
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End View

Capillary Blub—.

Suction Line /\'/%5

Figure 29: Location of Expansion Valve Bulb

ACU06

Figure 30: Completely Wrap Bulb with Tape

Pressurize the system and test for leaks.
6. Install the evaporator cover.

7. Evacuate and recharge the system.

Low Pressure Cutout Switch
(LPCO)

The low pressure cutout switch islocated on a
suction tube in the condenser. If the suction
pressure drops below 5 to 11 in. Hg of vacuum
(-17 to -37 kPa), it opens the LPCO circuit to the
controller to stop the unit.

Low Pressure Cutout Switch Test
1. Instal agauge manifold at the compressor.

2. Disconnect the 2-pin connector with the
LPCO and CHJ wires in main wire harness
from wires to the low pressure cutout switch.

3. Set the thermostat on the lowest setting.

4. Start and run the unit in Cool.

5. Check the continuity between thelow pressure

cutout switch wires. The low pressure cutout
switch should be closed when the suction
pressure is above 5to 11 in. Hg of vacuum
(-17 to -37 kPa). If the suction pressure falls
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below 5to 11 in. Hg of vacuum (-17 to -37
kPa), the low pressure cutout switch should
open.

6. Reconnect the wires that were disconnected
and remove the gauge manifold set when
finished with the test.

Low Pressure Cutout Switch
Replacement

Removal
1. Recover therefrigerant charge.
2. Remove the condenser grilleif necessary.

3. Disconnect the wires and remove the switch.

Installation

1. Instal and tighten the switch and reconnect
the wires.

2. Pressurize the system and test for leaks.
3. Reingtall the condenser grille (if removed).

4. Evacuate and recharge the system.

Compressor Pressure
Regulator Valve (Model 30 and
50 Only)

The compressor pressure regulator valveis
located in the accumulator module, whichis
mounted on the back of the evaporator.
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ARA1814

~

Evaporator Suction Service Port

Compressor Pressure Regulator Valve

Accumulator Tank

Figure 31: Accumulator Module
(Model 30 and 50 Only)

Compressor Pressure Regulator
Valve Test

1. Instal agauge manifold set on the engine
driven compressor. Attach an additional
compound gauge to the evaporator suction
service port to monitor suction pressure in the
evaporator.

2. Set the thermostat on the highest setting.

3. Start and run the unit in Heat on the engine
driven compressor until the pressure on the
additional compound gauge attached to the
evaporator suction service port stabilizes at a
pressure above 60 psig (414 kPa).

4. Check the suction pressure on the gauge
attached to the suction service port at the
compressor. It should be 50.0 + 5 psig (345 £
34 kPa). If the setting is incorrect, remove the
protective cap and try to adjust the compressor
pressure regulator valve to the correct setting
before assuming it is faulty.

5. Remove the gauge manifold set and the
additional compound gauge when finished
with the test.

Compressor Pressure Regulator
Valve Replacement

Removal
1. Recover therefrigerant charge.

2. Remove the mounting hardware from the
compressor pressure regulator valve.

3. Unsolder the compressor pressure regul ator
valve from the accumul ator.

Installation
1. Clean the tubesfor soldering.

2. Placethevavein position and solder the
connection.

Install the mounting hardware.
4. Pressurize the system and test for leaks.

Evacuate and recharge the system.

Suction Bypass CPR Valve
(SPECTRUM Only)

SPECTRUM Advanced Control
System

In multi-temperature refrigeration systems the
frozen evaporator has lower suction pressure than
the fresh evaporator because temperatureis
relativeto pressure. If both evaporatorsare calling
for cool at the same time, the fresh evaporator
takes the major portion of the capacity because it
has a higher pressure to feed into the common
suction line. With multiple door openings and the
fresh compartment taking most of the capacity,
the frozen department can loose control of the
temperature and rise above the desired setpoint.

The advanced control system balances the suction
pressure between the fresh and frozen evaporators
to allow both evaporators to have equal capacity
to control the two zones. This system gives
priority to the frozen section. It aso keeps
refrigerant from migrating into the frozen
evaporator when it is not running.
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Advanced Control System
Components and Operation

The advanced control system module contains
a suction bypass solenoid (normally open), a
suction bypass CPR (compressor pressure
regulator) valve, and acheck valve. The
suction bypass solenoid is abypass around the
suction bypass CPR valve. When the suction
bypass solenoid is not energized, it allowsfull
flow of suction gasto the compressor from the
fresh compartment.

The suction bypass solenoid in connected to
the same electrical control circuit astheliquid
solenoid in the frozen evaporator. When this
circuit is energized (frozen compartment
calling for Cool), the suction bypass solenoid
closes and causes the fresh evaporator suction
gas to go through the suction bypass CPR
valve. This matches the capacity between the
two compartments

The check valve keeps refrigerant from
backing into the frozen evaporator when the
frozen compartment isin Null and the fresh
compartment isin the Cool.

Suction Bypass CPR Valve Setup
Procedure

The following procedureis used to set the suction
bypass CPR valve when theunit isinstalled. It can
also be used to check the suction bypass CPR
valve setting.

1
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Install a gauge manifold set on the engine
driven compressor.

Shut off the fresh compartment by raising its
setpoint to the highest setting.

Start the unit on the engine driven compressor
at 1800 to 2000 RPM.

Bring the frozen compartmentto5to 7 F (3 to
4 C) above setpoint. Record the suction
pressure and then shut the unit off.

Remove the suction bypass solenoid coil and
install a magnet (P/N 204-1074) to close
valve.

Raise the frozen compartment setpoint to the
highest level and lower the fresh compartment
setpoint to 35 F (2 C) and start the unit.

10.

With the unit running, set the suction pressure
to the recorded value from step 4 by adjusting
the suction bypass CPR vave. Once the

suction pressure has been set, turn the unit off.

Remove magnet and reinstall the coil on the
suction bypass solenoid.

Remove the gauge manifold set.

Start the unit with both compartments set to
desired setpoints and let the unit pull down.

NOTE: Thefrozen will pull down faster on
first start up than the fresh compartment.

Suction Bypass CPR Valve
Replacement

Removal

1
2.

3.

Recover the refrigerant charge.

Remove the mounting hardware from the
suction bypass CPR valve.

Unsolder the suction bypass CPR valve.

Installation

1
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Clean the tubes for soldering.

Place the valve in position and solder the
connection.

Install the mounting hardware.
Pressurize the system and test for leaks.
Evacuate and recharge the system.

Perform the “ Suction Bypass CPR Valve
Setup Procedure” on page 58.
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Replacing Refrigerant Hoses
(Speedy Clip System)
Disassembly

1. Recover the refrigerant charge.

2. Loosen the hose fittings using two spanner
wrenches.

3. Remove the hose and the hose connectors.

Assembly

1. Cut the hose to the desired length. Use the
recommended hose-cutting tool. Do not use
saws, knives or similar tools.

Figure 32: Cutting Hose

2. Fittwo clipsof appropriate diameter over the

hose. Use only one clip for hose #4.

i

3. Lubricate the cylinder of thefitting to be
inserted into the hose using refrigerant oil.

—_

—

ASA127

Figure 33: Fitting Clips

B ASA128

Figure 34: Lubricating Cylinder of Fitting

0.

Manually insert the fitting into the hose. The
hose should touch the projecting part of the
fitting without rising over it. Clean off the
excess oil.

m i

ASA129

Figure 35: Manually Inserting Fitting

Place the clamp for the clipsinto the fitting
dot. The clamp is properly positioned when it
can rotate in the dot.

-y

ASA137
Figure 36: Positioning Clamp

Fit the clipsin the clamp arm sest.

I

ASA138

Figure 37: Fitting Clips

Tighten both clips using recommended pliers.
Check that the clips are properly positioned
and tightened.

Figure 38: Tightening Both Clips

Install the hose and use two spanner wrenches
to tighten the hose fittings.

Pressurize the system and test for leaks.

10. Evacuate and recharge the system.
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Refrigerant Handling
Instructions

Refrigerant Handling Safety

DANGER: Explosion Hazard! Never
throw or strike refrigerant bottles and
never handle the packing carton roughly.
Do not use refrigerant bottles that are
damaged or dented. Store refrigerant
bottles out of reach of children.

DANGER: Explosion Hazard! Never

E directly heat refrigerant bottles or put
them in hot water heated above 104 F (40
C) because the bottle might explode and
cause personal injury. When it is
necessary to heat refrigerant bottles for
charging in cold weather, use warm water
at a temperature below 104 F (40 C).

DANGER: Explosion Hazard! Never put
E refrigerant bottles on the engine or the
radiator when charging Excessive heat
increases pressure to a dangerous level
that might cause the bottle to explode.

DANGER: Explosion Hazard! Never store

E refrigerant bottlesin direct sunlight, near
flame, or where the temperature exceeds
104 F (40 C). Always store refrigerant
bottlesin a cool dry place.

CAUTION: Do not put thechargevalvein
warm water.
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Refrigerant Recovery

Some refrigeration system refrigerant compounds
are chlorofluorocarbons, and therefore may be
damaging to the earth’s ozone layer.
Consequently, the release of refrigerant into the
atmosphere must be avoided. Whenever
refrigerant isto be removed from the refrigeration
system, arefrigerant recovery unit must be used to
recover the refrigerant. This refrigerant can then
be recycled and reused, which is both
environmentally safe and economical.

NOTE: Consult the operators manual for your
recovery unit for the proper hookup and
operating procedures.

Figure 39: Typical Recovery Unit

Compressor Function Test

Preliminary Checks

1. Check the suction and discharge pressures to
make sure they are in an acceptable range.

2. Check to make sure the unit is cooling.

3. Check the compressor for signs of overheating
such as discolored stickers on the compressor
body.

4. Check to make sure the compressor clutch has
12 volt power when energized.
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5. Check to make sure the compressor clutch has
agood ground. Paint on the mounting brackets
can impede a good ground connection.

6. Lettheunit sit for 1/2 hour after charging to
let the charge go through the system.

7. Check to make sure all the fans running with
the correct rotation.

8. Check to make sure al the check valves
holding.

9. Check to make sure all the coils are clean.

IMPORTANT: Three point evacuation isa must
on units with standby option.

The following six steps are used to identify if a
compressor has actually failed and should be
removed. If the compressor failsto meet any one
of these 6 stepsit should be replaced with a new
compressor/clutch or clutch. (Note: Failing a step
does not assign warranty responsibility.)

1. Compressor Rotation Test

Internal compressor failures can be quickly
identified by performing a shaft rotation test.
Normal rotation of the compressor shaft should be
smooth without catching or binding. Binding or
hang felt during the shaft rotation test have an
internal part failure. This compressor should be
removed and replaced with a new unit.

Figure 40: Compressor Rotation Test

2. Voltage Test

Confirm that the clutch isreceiving at a minimum
115V or 23V for 12V and 24 V systems
respectively. If voltageis not being received at the
clutch run a diagnostic on the vehicle electrical
system. (Note: Perform test with power applied to
coil to fully load the circuit.)

Figure 41: Voltage Test

NOTE: Also make surethat the compressor body
has good continuity to ground to ensure the
clutch is energized when it receives voltage.
Later units have a ground wire attached to the
compressor to ensure good continuity to ground.

Unitsinstalled before the compressor ground
wirewas included in the installation kit should
have a compressor ground wire (P/N 42-1599)
installed if they exhibit intermittent clutch
operation.

=" =~
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Figure 42: Typical Compressor
Ground Wire Installation
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3. Pulley or Rotor Spin Check

With clutch disengaged the pulley should spin
freely with no wobbling or roughness.

Figure 43: Pulley or Rotor Spin Check

4. Air Gap Check

Air gaps exceeding 0.051 in. (1.3 mm) can
prevent engagement. This condition is seen at the
end of normal clutch life as the friction surfaces
wear away, like brake pads.

Figure 44: Air Gap Check

5. Coil Resistance Check

Field coils with internal shorts can be tested by
measuring resistance across the field cail .
Resistance should fall within these values.

e 12 Volt coil resistance read between 2.8 and
4.4 ohms at room temperature

* 24 \olt coil resistance read between 14 and
18.2 ohms at room temperature
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Figure 45: Coil Resistance Check

6. Pressure or Pumping Test

Compressors circul ate refrigerant through the
system by creating a pressure differential, high
and low pressures. If the compressor can be
forced to produce a high pressure in excess of 350
psig (2413 kPa) it is agood compressor.

IMPORTANT: Thistest must be performed with
afull system charge! Confirm the system isfully
charged before proceeding.

1. Cover the condenser with sheet of card board.
The purpose isto limit heat rejection from the
system and build compressor discharge
pressure.

2. Start engine and engage clutch.

3. Compressors operating within specification
should be capable of reaching 350 psig (2413
kPa).

IMPORTANT: Thistest should only be run
for a short time period. Shut the system down
immediately once 350 psig (2413 kPa) is
achieved.

Figure 46: Pressure or Pumping Test
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Recommended Pressures and
Temperatures

Discharge

» Short term 430 psig max.

» Long term continuous less than 300 psig

¢ Max continuous temperature 280 F

Suction
¢ Short term 6 psig minimum

» Longterm 14 psig minimum

Temperature

* Non operational: above -40 F and below 250 F

» Operating mode between 32 F and 200 F

Recommended Pressure
Charts

The following charts show the typical
recommended system pressures for R-134a and
R-404A.

Figure 47: Recommended Pressures for R-404A

Figure 46: Recommended Pressures for R-134a
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Compressor Oil Balance

Compressor |ubrication occurs as the oil which
circulates with the refrigerant passes through the
compressor crankcase during operation. The
compressor achieves optimal durability and
cooling performance when oil circulates through
the system at aratio of approximately 15% oil to
refrigerant. Excess oil can act as an insulator
limiting heat transfer in the evaporator and
condenser, whiletoo little oil can negatively affect
durability.

Oil Checking Is Not Required Under
Normal Conditions

The mobile refrigeration system is a closed loop
system, hence it is not necessary to check or
change oil in systems functioning normally and
not in need of repair. The system isolates the ail
and refrigerant from moisture and contaminants,
while normal operating temperatures will be well
below a point that will cause oil degradation.

When Oil Addition or Balancing is
Required
e Compressor or component replacement

* Lossof refrigerant and oil mixture

» Adding ail to the system isrequired when
refrigerant loss occurs due to leakage at any
system component. Since oil isheldin
suspension with the refrigerant, oil will belost
with the escaping refrigerant gas. Oil will
need to be inspected for contamination during
repairs to determine if flushing is required.

Oil Addition When Replacing
System Components

Refrigeration systems are designed to have a
given ail charge, so during component
replacement the goal should be to maintain the
initial factory oil charge. It is understood that
system oil balance resulting from service
activitiesis not an exact process, however using
these guidelines should roughly maintain the
OEM system oil charge.

Operating conditions at the time of system shut
down will determine where and how much oil
settlesin any given component in the refrigeration
system. Therefore the exact amount of oil
removed during refrigerant loss or component
replacement can only be estimated in a shop
environment.

Compressor Replacement Qil
Balance

Figure 48: QOil Collection Points
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New units are built with a set amount of oil in the
refrigeration system. When replacing a
compressor the original factory oil amount should
be maintained. During normal operation oil and
refrigerant circulate through the system, at
shutdown as much as 75% of the oil can stored in
system components.

The goal of oil balanceisto identify how much oil
islost when replacing components during service
activities. Then thislost amount should be the
amount included when replacing components or
repairing the system. Here are some examples:

Example #1 Compressor Change Only

Drain the oil from the compressor drain plug and
all other ports. If possible, turn the clutch (rotating
the internal compressor parts) by hand and drain
the oil again. Repeat until all oil isremoved from
the compressor. M easure the amount oil drained
from the compressor. Thisis the amount that
should be in the new compressor. If 4 ounces are
drained from the failed compressor then 4 ounces
should be the amount in the new compressor.

IMPORTANT: If lessthan 3 ounces of ail is
drained from the compressor, at least 3 ounces
should bein the new compressor. Do not start
and run a compressor with lessthan 3 ounces of
oil init.

Figure 49: Drain and Measure Oil

Figure 50: Turn Clutch If Possible

Example #2 Replacing Compressor and
Drier Change on Multi Temp System

Since oil cannot be drained from system
components these amounts must be estimated
using the chart below (page 66). Oil Drained
Failed Compressor + Estimated Drier Oil = Oil In
Replacement Compressor 3 oz (from failed
compressor) + 1.0 oz (estimate from chart) = 4 oz
(total oil to add to system)

NOTE: So if the new compressor is delivered
with 6 oz. remove 2 oz.

Example #3 Replacing Compressor, Drier
and Suction Hose on Single Temperature
System

Oil Drained From Failed Compressor 40z

Estimated Oil From Removed Drier (chart loz
below)

Estimated Oil From Removed Suction Hose |4 oz
(chart below)

Total Amount to be added 90z

In example # 3, if the new compressor is supplied
with 6 oz then 3 0z should be added to reach a
total of 9 oz. Let's say the new compressor is
supplied with 0 oz or no ail, then the amount to
add would be 9 oz.
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Component

Typical Oil Amount
Multi-Temp System

Typical Oil Amount
Single Temperature System

Compressor

3 0z (89 cc) Minimum

3 0z (89 cc) Minimum

Suction Line to Front Evaporator 2 0z (59 cc) 4 0z (118 cc)
Suction Line to Rear Evaporator 2 0z (59 cc) N/A
Receiver Drier 1 0z (30 cc) 1 0z (30 cc)
Accumulator 4 0z (118 cc) 30z (89 cc)

Evaporator 30z (89 cc) Each 4 0z (118 cc)
Condenser 30z (89 cc) 4 0z (118 cc)
Other Hoses and Hard Lines 30z (89 cc) 3 0z (89 cc)
Major System Leak 30z (88 cc) 30z (89 cc)
Minor System Leak 1 0z (30 cc) 1 0z (30 cc)

Compressor Oil Type

Compressor oil P/IN 203-515 isrequired in al
direct drive (vehicle powered) units.

Charging the Refrigeration
System

IMPORTANT: When charging therefrigeration
system on initial installation and anytime that
the system is compl etely evacuated make sure of
the following recommendations.

» Therefrigeration system must be evacuated
to the recommended micron value
(VACCUM) of 500 microns. After the
system reaches 500 microns, evacuate the
system for an additional hour. Then close
the valve at the evacuation pump, stop the
vacuum pump, and observe the reading on
the vacuum gauge for 5 minutes. The
pressure should not exceed 2000 microns.

* Aninitial charge of liquid refrigerant must
be added through the discharge hose at the
roadside compressor while the unit is off.
The average amount of chargethat the unit
will takeisaround 3/4 to 7/8 of the total
recommended charge. Thisamount varies
due to the ambient condition that would
affect the pressureinside therefrigerant
supply bottle. Thisallowsthe unit to have
an initial refrigerant chargein the system
and protectsthe compressor from excessive
liquid intake.
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» After theinitial charge has been added
the system must be topped off by
metering liquid refrigerant slowly
through the suction side of the
compressor whilethe unit isrunning.
Make surethat the high side valve on
thegauge manifold isclosed to block the
passage of refrigerant to or from the
discharge side of the system. Control
the liquid flow so the suction pressure
increases by approximately 20 psig (138
kPa).

» Refer tothe Refrigeration Maintenance
chapter of thismanual for specific
information about the unit.

Initial Installation Pressure
Regulator Setting

During initial installation and when the pressure
regulator is replaced, the pressure regulator must
be adjusted in order to make sure that the unit
roadside and standby refrigeration capacity is
correct. Please follow the proceduresin the
Refrigeration Service Operations chapter of this
manual to properly adjust these valves.
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Torque Requirements

Fastener Ft-Lb Nem Kgf-cm
Armature Retaining Nut 13.0+2.0 17.7+29 180 + 30
Oil Fill Plug 145+ 3.6 19.6+4.4 200 + 50
Hose Fitting 1"- 14 26.7+29 36.3+3.9 370 + 40
Hose Fitting 3/4” Tube-O 17.3+25 235+34 240 + 35
Hose Fitting 7/8” Tube-O 23.9+29 324+3.9 330+ 40
Hose Fitting 1- 1/16” Tube-O 30£3 40.0+£4.0 414+ 41
Pad Bolt M10 28.9+29 39.2+3.9 440 + 40
Pad Bolt M8 26.3+2.9 34.0+3.9 350 + 40
Pressure Release Valve (PRV) 7.1+1.4 9.8+2.0 100 + 20

Mounting

Rotation

TK 7 and TK 5 series compressors can be rotated
90° either direction from an upright position.

NOTE: Qil plugisat 12:00 o-clock when
compressor is upright.

Figure 52: 45 Degree Rotation

Ear Deflection

Total combined ear deflection or bending must not
exceed 0.016 in. (0.4 mm). Engine brackets which
allow mounting earsto exceed 0.016 in. (0.4 mm)
deflection can cause cracked or broken ears.

_ _ Deflection of the ear can also result in refrigerant
Figure 51: 90 Degree Rotation leakage

TK 08, TK 13, TK 15, TK 16, and TK 21 series
compressors can be rotated 45° either direction
from an upright position.

NOTE: Qil plugisat 7:00 O-clock when
compressor is upright.

Figure 53: Ear Deflection

67



Compressor Maintenance

Clutch Removal and Replacement

3

2
"\ \
4\
6\
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9w 12
1. [ Shaft Nut 5. | Shaft Key 9. | Bearing Dust Cover (Optional)
2. | Dust Cover Screws (Optional) | 6. | Pulley 10. | Snap Ring
3. | Dust Cover (Option) 7. | Field Coil 11. | Lead Wire Clamp
4. | Armature Plate 8. | Armature Shims 12 | Coil Snap Ring

Figure 54: Clutch Components — Wobble Type Compressor

Clutch Removal

Armature Nut Removal — Wobble
Compressor

1
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If armature dust cover is present, remove the 3
or 6 bolts holding it in place and remove

cover.

Insert pins of armature plate spanner into

threaded holes of armature assembly.

Hold armature assembly stationary while
removing retaining nut with 3/4in., 19 mm, or

14 mm socket wrench.

Figure 55: Armature Nut Removal —
Wobble Compressor
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Armature Nut Removal — Swash
Compressor

1. Useascrew driver to support rubber dampers
and prevent armature rotation.

2. Hold armature assembly stationary while
removing retaining nut with 3/4in., 19 mm or
14 mm socket wrench.

Figure 56: Armature Nut Removal —
Swash Compressor

Armature Removal — Wobble Type

Remove armature plate assembly using a puller.
Thread 3 bolts into the threaded holes in the
armature assembly. Turn center screw clockwise
until armature assembly comes loose.

Figure 57: Armature Removal — Wobble Type

Armature Removal — Swash Type

Remove armature plate assembly by screwing a
10 mm bolt into the armature plate. Tightening the
bolt will move the armature off of the shaft.

Figure 58: Armature-Removal — Swash Type

Remove Clutch Accessories
Bearing Dust Cover (if applicable)
Shaft Key (if applicable)

Shims

Figure 59: Remove Clutch Accessories
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Clutch Pulley Removal
1. Remove pulley snap ring.

2. Insert thelip of the jaws into the snap ring
groove.

3. Placerotor pulley shaft protector (Puller set)
over the exposed shaft.

4. Align thumb screws to puller jaws and finger
tighten.

5. Turn puller center bolt clockwise using a
socket wrench until rotor pulley isfree.

Figure 60: Clutch Pulley Removal

Field Coil Removal

1. Loosen lead wire clamp screw until wire(s)
can be dlipped out from under clamp.

Figure 61: Loosen Lead Wire Clamp Screw
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2. Removefied coil snap ring.

3. Removethefield coil assembly.

Figure 62: Remove Snap Ring

Clutch Replacement

Field Coil Installation

1. Placefield coil over nose of compressor.

Insert the projection on underside of field coil
ring into the hole in front housing face to set
alignment.

2. Securefield coil with snap ring.

Figure 63: Install Snap Ring

Pulley Installation

1. Set pulley bearing perpendicular over

COMpressor nose.

Place the pulley/bearing installer into the

bearing bore. Ensure that the edge rests only

on the inner race of the bearing, not on the
seal, pulley or outer bearing race.



Compressor Maintenance

3. Placetheingtaller against the pulley/bearing

and drive over the compressor nose with a
hammer or arbor press until bearing is seated
against front housing.

Figure 64: Pulley Installation

4. Reinstall pulley retaining snap ring with snap

ring pliers. If abevel is present on the snap
ring, it should face up (away from the body of
the compressor).

Figure 65: Install Snap Ring

Armature Plate Installation

Install clutch shims.

Shim selection determines clutch air gap.
When installing a clutch on a used
compressor, try the origina shimsfirst. When
installing a clutch on a compressor that has
not had a clutch installed before, first try 0.04,
0.02, and 0.004 in. (1.0, 0.5, 0.2 mm) shims.

Figure 66: Armature Plate Installation

Keyed Shaft — Wobble Compressor

1
2.

Install shaft key with pliers.

Align keyway in armature assembly to shaft
key. Using driver and a hammer or arbor
press, drive the armature assembly down over
the shaft until it bottoms on the shims.

Figure 67: Install Shaft Key
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Spline Shaft — Swash Compressor

1. Insert armature nut into hub and hold in place
with fore finger.

Figure 68: Insert Armature Nut Into Hub

2. Place armature on top of shaft centering
armature nut into compressor shaft.

Figure 69: Place Armature on Top of Shaft
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Tighten Armature Retaining Nut

1. Replace TK 5H and TK 7H retaining nut and
torque to specification. 1/2-20: 20-25 ft-1b
(27-34 Nem, 270-350 kg-cm) M8: 11-15 ft-1b
(15-21 Nem).

2. Replace TK 08 through TK 21 retaining nut
and torque to specification. M6: 8.7-10 ft-Ib
(12t0 14 Nem).

Figure 70: Tighten Armature Nut —
Wobble Compressor

Figure 71: Tighten Armature Nut —
Swash Compressor



Compressor Maintenance

Air Gap Set

1. Check air gap with feeler gauge. Specification
is0.016 - 0.031in. (0.4 - 0.8 mm). If gap is
not even around the clutch, gently tap down at
the high spots.

2. If the overall gap is out of spec., removethe
armature assembly and change the shims as
necessary.

3. Replace armature dust cover (if used) and
torgue 3 or 6 bolts to specification below.

1/4-20 bolts (SD-5): 2-4 ft-Ib (2-5 Nem, 25-50
Kgf-cm)

M5 bolts (SD-7): 5-8 ft-Ib (7-11 Nem, 70-110
kgf-cm)

Figure 72: Check Air Gap

Pressure Release Valve (PRV)
Replacement

Some compressors are fitted with a PRV designed
to open when discharge pressures exceed 540
psig. The PRV provides a controlled release at a
specified location instead of bursting any number
of components located on the system high
pressure side.

If aPRV has vented the following step should be
taken.

1. Locate and repair cause of excessive high
pressure.

2. Replace PRV with new PRV.
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Direct Drive Compressor Selection Guide

Selecting the correct compressor isvital to providing your customer with the most capacity and highest
quality product.

Step 1

Is(;lmtigj ?hahuni;‘lmoldel has been Unit Model Standard Recommended Compressor
ected for the venicle. V-200 (MAX) TK 13

Consult the Thermo King Unit Selection V-300 (MAX) TK 15

Guide to ensure correct choice of unit. V-520 (MAX) TK 16

Chooseinitial compressor from “Standard | V-520 RT (MAX) | TK 16

Recommended Compressor” column.
Sandard Recommended Compressor (circleone): TK13 TK15 TK16

Step 2

Consult the Compressor Mounting Kit Instructions to determine whether a Tab Mount or Direct Mount is
necessary.

Figure 73: Tab Mount Assembly Figure 74: Direct Mount Assembly

Mounting Kit (circle one): Tab Mount Direct Mount
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Step 3
Identify the Clutch Pulley Assembly that will be used with the unit.

Figure 75: Double A Groove Figure 76: Poly V Groove Figure 77: Variable Groove
Clutch Pulley Diameter: Clutch Pulley Diameter: Clutch Pulley Diameter:
5.31in. (135 mm) 4.69 in. (119 mm) 6.26 in. (159 mm)
Clutch Pulley Assembly (circleone): Double A (5.31") Poly V (4.69") Variable (6.26")
Step 4

Complete the following equation to calcul ate the Sustained Compressor Speed (RPM):

Drive Pulley Diameter

Clutch Pulley Diameter Engine RPM = Compressor RPM

Drive Pulley Diameter:  Determined by the vehicle engine

Clutch Pulley Diameter: Determined in above chart

Engine RPM: Engine speed at sustained highway speeds, not peak RPM
Compressor Speed should not exceed 3,000 RPM.

If the Compressor Speed does not exceed 3,000 RPM, continue to Step 5.

If the Compressor Speed does exceed 3,000 RPM, choose the compressor from the chart bel ow:

Unit Model Alternate Recommended Compressor
V-200 (MAX) TK 08
V-300 (MAX) TK 13
V-520 (MAX) TK 15
V-520 RT (MAX) | TK 15

Sustained Compressor Speed (circle one): Lessthan 3,000 RPM Morethan 3,000 RPM
If more than 3,000 RPM...
Alternate Recommended Compressor (circleone): TK 08 TK 13 TK 15
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Step 5

Check compressor dimensions from the V-Series Compressor Chart below; verify thefit of the

compressor in the vehicle.

Figure 78: Tab Mount Assembly

Step 6

Find the compressor product number by using the chart that corresponds with your selected Mount Kit

and your compressor, as determined above.

DOUBLE A GROOVE

Figure 79: Direct Mount Assembly

Model Dimensions Manufacturing Aftermarket
Product Number Product Number

TK 13 A: 3.28in. (83.3 mm) 702827 102-1016
Tab Mount B: 4.41 in. (112 mm)
Displacement: 8.0 cid (131 cc) C:9.06 in. (230.2 mm)

D: 4.72in. (120 mm)
TK 15 A: 3.28in. (83.3 mm) 702826 102-1014
Tab Mount B: 4.41 in. (112 mm)
Displacement: 9.0 cid (146.7 cc) C:9.25in. (235 mm)

D: 4.72 in. (120 mm)
TK 16 A: 3.28in. (83.3 mm) 702825 102-1012
Tab Mount B: 4.41 in. (112 mm)
Displacement: 10.0 cid (162.9 cc) | C: 9.63 in. (244.7 mm)

D: 4.72in. (120 mm)
TK 16 A: 3.62 in. (92.0 mm) 702927 102-1024
Direct Mount B: 3.43 in. (87 mm)
Displacement: 10.0 cid (162.9 cc) | C: 9.65 in. (245 mm)

D: 5.31in. (135 mm)
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POLY V GROOVE

Model Dimensions Manufacturing Aftermarket
Product Number Product Number

TK 13 A: 3.28in. (83.3 mm) 702828 102-1017
Tab Mount B: 4.41 in. (112 mm)
Displacement: 8.0 cid (131 cc) C:9.14in. (232.2 mm)

D: 4.72 in. (120 mm)
TK 15 A: 3.28in. (83.3 mm) 702829 102-1018
Tab Mount B: 4.41 in. (112 mm)
Displacement: 9.0 cid (146.7 cc) C:9.33in. (237 mm)

D: 4.72 in. (120 mm)
TK 16 A: 3.28in. (83.3 mm) 702823 102-1011
Tab Mount B: 4.41 in. (112 mm)
Displacement: 10.0 cid (162.9 cc) |C:9.71in. (246.7 mm)

D: 4.84 in. (123 mm)
TK 16 A: 3.62in. (92.0 mm) 702824 102-1022
Direct Mount B: 3.43 in. (87 mm)
Displacement: 10.0 cid (162.9 cc) | C: 9.65 in. (245 mm)

D: 4.69 in. (119 mm)

VARIABLE GROOVE
Model Dimensions Manufacturing Aftermarket
Product Number Product Number

TK 15 A: 3.28in. (83.3 mm) 702832 102-1020
Tab Mount B: 4.41in. (112 mm)
Displacement: 9.0 cid (146.7 cc) C: 9.25in. (235 mm)

D:4.72in. (120 mm)
TK 16 A: 3.28in. (83.3 mm) 1A/1B: 702830 1A/1B: 102-1019
Tab Mount B: 4.41 in. (112 mm)
Displacement: 10.0 cid (162.9 cc) | C: 9.65in. (245.1 mm)

D: 6.26 in. (159 mm)

Compressor Product Number:

NOTE: A road test isrecommended in order to verify an acceptable rate of system pressures. Ambient

pressures, temperatures and load conditions will affect system pressures.
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Compressor Maintenance

Belt Tensions

Engine Driven Compressor Belt and
Pulleys

Correct pulley alignment and proper belt tension
are very important factors in compressor
installation. The compressor clutch must be
perfectly aligned with the engine pulley and any
auxiliary idler or belt adjustment pulley
components. When installing the clutch, be sure
the shaft drive key isin place and the shaft bolt is
properly tightened. Check the pulley alignment by
holding a24 to 35 in. (60 to 90 cm) long rod, 0.5
in.(13 mm) in diameter firmly into the V-groove
of the clutch pulley and make sure therod aligns
squarely with the engine drive pulley groove.
Double check by making sure the belt goes from
pulley to pulley in perfect alignment with no
indication of a sideward bend.

Adjust the belt tension to vehicle manufacturer
specifications. Check the belt tension again after
36 to 48 hours of initial operation of the unit
because the belt may stretch slightly during the
first hours of use. Remember, good alignment and
proper belt tension ensure long belt life.
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Maintenance Inspection Schedule

Procedures

Semi-
Weekly | Monthly | Annual | Annually

Visually inspect unit and refrigerant hoses for fluid leaks.

Visually inspect unit for damaged, loose or broken parts.

Clean defrost drains.

Inspect belts for condition and proper tension.

Clean entire unit including evaporator coil and condenser coil. . . .

Check all unit mounting bolts, brackets, lines, hoses, etc.

WARNING: Take precautionsto ensure
the unit will not accidentally start while
you are servicing the system.

Evaporator Coil

Clean the coils during scheduled maintenance
inspections. Remove any debris (e.g., leaves or
plastic wrap) that reducesthe air flow. Clean dirty
coilswith compressed air or a pressure washer. Be
careful not to bend the fins when cleaning a coil.
If possible, blow the air or water through the coil
in the direction opposite the normal air flow.
Repair bent fins and any other noticeable damage.

CAUTION: Theair pressure should not
be high enough to damage coil fins.

Condenser Coll

Clean the coils during scheduled maintenance
inspections. Remove any debris (e.g., leaves or
plastic wrap) that reducesthe air flow. Clean dirty
coilswith compressed air or a pressure washer. Be
careful not to bend the fins when cleaning a coil.
If possible, blow the air or water through the coil
in the direction opposite the normal air flow.
Repair bent fins and any other noticeable damage.

Unit Mounting Bolts

Periodically check and torque the unit mounting
bolts.

AMA523

Figure 80: Evaporator

AMA1003

Figure 81: Condenser
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Over-the-Road Mechanical Diaghosis

If desired box temperature cannot be obtained
during engine driven compressor operation, any
of the following may be indicated:

Excessive Heat Load: An excessive heat |load on
the system will be caused by too many, or
excessively long, stops with the doors open.
Excessive heat loads will also be caused by loose
doors, loose body panels, warm loads and poor
insulation.

Dirt On Coils: Dirt on the condenser or evaporator
coil acts as an insulator reducing the capacity of
the unit.

Incorrect Belt Tension: If the drive belt is not
correctly tensioned, the compressor will not be
driven at proper speed, and unit efficiency will be
reduced. By contrast, too much tension will place
an additional load on the bearings causing rapid
wear.

Shortage Of Refrigerant: Shortage of refrigerant
reduces capacity of the unit. Find and remedy the
cause of the shortage and recharge the system. DO
NOT operate the unit if it islow on refrigerant.

Faulty Expansion Valve Adjustment: High
superheat settings will starve the evaporator
causing low suction pressure. Low superheat
settings will flood the coil causing high suction
pressure. The superheat setting should be adjusted
ONLY by atrained refrigeration serviceman.

Excessive Oil: Too much compressor oil in the
system may result in lower than normal suction
pressure as well as lowered capacity.

Moisture In The System: Symptom: Expansion
valve freeze-up—will not refrigerate. Usually this
can be checked by warming the expansion valve
with either the hand or hot towelsto seeif the
valve opens. Evacuate the system in the same
manner used during installation. Install anew
drier.

Expansion Valve Loses Its Charge: If the
expansion valve loses its charge, the valve will
close causing the system to go into vacuum.
Replace the valve.
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Air In System: Air isnot condensable. Its presence
in the system increases head pressure. When the
compressor is stopped, air will gather at the high
point of the high side. Reclaim the refrigerant,
evacuate the system to 500 microns and recharge
with the proper amount of refrigerant.

Temperature Of The Liquid Line: During normal
operation, the liquid line will be slightly warmer
than surrounding air. An extremely hot line
indicates either shortage of refrigerant or lack of a
liquid seal at the receiver outlet. A cold line
indicates a restriction, and some flashing takes
place in theliquid line sight glass.

Dirty Or Wet Filter-Drier: If the outlet line of the
filter-drier is colder than the inlet ling, the
filter-drier is either saturated with moisture or is
dirty and must be replaced.

Dirt In The Expansion Valve Screen: Reclaim the
refrigerant charge, remove the screen and clean.
Moisture isin the system will collect at the
expansion valve and freeze. Thisisindicated by
abnormally low suction pressure. Replace the
drier, dry the system and recharge.

Ice On The Evaporator Coil: Note operation under
Defrost Cycle.

Air Flow: Do not load product directly in front of
the air return or discharge. Insure that the fan is
correctly positioned in the orifice to achieve
maximum air flow.

Compressor Life: The following will shorten the
life of the compressor:

» Operating a contaminated system
No ail trap
Clogged oil separator (JetL ube™)

» Clogged liquid injection orifice (JetCool ™)
» Defective liquid injection switch (JetCool ™)
» Insufficient oil charge

* Wrong or mixed oil

» Lack of compressor lubrication on installation
and startup

* Excessive compressor speed (maximum speed
3,000 rpm)



Electric Standby Mechanical Diagnosis

Condition

Possible Cause

Remedy

Compressor does not run

Improperly wired

Low line voltage

Relay contacts not closing

Fuses blown
Open circuit in motor winding

High pressure cutout open

ECM faulty

Compressor faulty
Shortage of refrigerant
Low pressure cutout open

Overload relay open

Check wiring against diagram

Check line voltage, determine
location of voltage drop

Check by operating manually.
Replace relay if defective

Replace fuses
Check stator leads

Eliminate cause of excessive
pressure

Repair or replace
Replace compressor
Recharge

Recharge leak test

Locate overload, reset

Unit short cycles
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Shortage of refrigerant
(low pressure cutout)

Restricted expansion valve

Refrigerant overcharge
(high pressure cutout)

Cycling on high pressure cutout
Dirty condenser coil

Defrost timer set too low for
application.

Repair leak and recharge

Clean expansion valve

Remove excess charge

Check air flow and fan
Clean coil

Adjust timer to higher interval.



Electric Standby Mechanical Diagnosis

Condition

Possible Cause

Remedy

Unit operates long or
continuously

Shortage of refrigerant
Discharge valve leaking

ECM faulty

Dirty condenser

Air in system

Compressor inefficient
Plugged expansion valve

Iced or plugged coll

Defective truck body insulation

Too many door openings

Load too warm

Excessive superheat at expansion
valve

Door seals worn

Repair leak and recharge
Replace leak

Repair or replace

Clean condenser

Evacuate and recharge system
Replace compressor

Clean expansion valve

Defrost or clean coil

Correct or replace

Keep doors closed, install plastic
curtains

Precool hot product

Adjust superheat

Repair/replace

Box temperature too high

Refrigerant shortage
Thermostat setpoint too high
Expansion valve or strainer plugged

Restricted lines

Hot load

Expansion valve superheat too high
or too low

Repair leak and recharge
Reset thermostat
Clean or replace

Clean restriction. Tubing pinched
shut

Precool hot product

Adjust superheat

Head pressure too high
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Refrigerant overcharge

Air in system

Dirty condenser

Restricted condenser
Condenser fan not running

Condenser fan rotation

Remove excess

Evacuate and recharge system
Clean

Clean condenser

Check fan motor

Check fan motor polarity



Electric Standby Mechanical Diagnosis

Condition

Possible Cause

Remedy

Head pressure too low

Refrigerant shortage

Compressor suction or discharge
valve inefficient

Repair leak and recharge

Replace valve

Noisy unit

Insufficient compressor oil
Mounting bolts loose

Refrigerant flooding back

Add oil to proper level
Tighten

Adjust oil level or refrigerant charge.
Check expansion valve for proper
superheat

Compressor loses oil

Shortage of refrigerant

Plugged expansion valve or strainer
Wrong oil viscosity

Short cycling

Superheat too high

Repair leak and recharge
Clean expansion valve
Use proper oil

Refer to unit “short cycling”

Adjust expansion valve

Frosted or sweating suction line

Expansion valve set too low,
admitting excess refrigerant

Adjust expansion valve

Hot liquid line

Shortage of refrigerant
Condenser fan not running

Dirty condenser coil

Repair leak and recharge
Check fan motor

Clean condenser

Frosted liquid line

Restricted dehydrator or strainer

Replace restricted part

Condenser coil is cool when unit
is in cool operation

Refrigerant undercharge

Compressor inefficient

Repair leak and recharge

Replace compressor

Unit in vacuum. Frost expansion
valve only

Ice plugging expansion valve orifice

Plugged expansion valve strainer

Sensor bulb lost charge

Apply hot wet cloth to expansion
valve. Moisture indicated by
increase in suction pressure.
Replace drier

Clean strainer

Replace expansion valve
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Electric Standby Mechanical Diagnosis

Electric Standby Service Checks

1.Compressor does not run.

a.Check for power at source.
b.Check for power at plug.
c.Check for power at compressor contactor.

d.Check for power at overload terminals (contactor
closed).

e.Check for power at motor terminals.

2.Power at compressor terminals but motor does not
run.

a.Replace compressor.

3.Compressor hums but does not run.

a.Check for locked rotor.
b.Check for worn bearings. Replace if necessary.
c.Check for locked compressor and repair.

d.Check power source for single phasing (on three
phase units).

e.Check capacitors (on single phase units).

f.Check start relay.

4.Check transformer.

a.Check for power output.

5.Check rectifier.

a.Check for rectifier output.
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Refrigeration Diagnosis Chart

Unit Not Heating
Rapid cycling

Unit cools in defrost cycle

High head pressure

Low head pressure
No head pressure

High suction pressure

Low suction pressure
No suction pressure

Unit operating in vacuum
Sight glass / empty

Suction line frosting back

Noisy compressor

Unit not refrigerating
Unit not defrosting

SYMPTOM

POSSIBLE CAUSES

Overcharge of refrigerant

Shortage of refrigerant

No refrigerant

Air through condenser too hot (ambient)

Air flow through condenser restricted (dirty)

Air through condenser too cold (ambient)

Air in refrigerant system

Condenser fan blades bent or broken

Air short cycling around evaporator coll

Air through evaporator restricted

Evaporator needs defrosting

Broken engine driven compressor belt

Compressor discharge valves leaking

Too much compressor oil in system

Loose engine driven compressor pulley

Compressor bearing loose or burned out

Broken valve plate in compressor

Expansion valve power element lost its charge

Expansion valve feeler bulb improperly mounted

Expansion valve feeler bulb making poor contact

Expansion valve open too much

Expansion valve closed too much

Expansion valve needle eroded or leaking

Expansion valve partially closed by ice, dirt or wax

Defrost solenoid stuck closed

Condenser blocking solenoid not closing

Water valves not open

Water pump not working.

Truck engine not running

Liquid refrigerant entering compressor

Restricted line on the low side

Restricted line on the high side

Restricted dehydrator

Reverse fan rotation

Faulty pilot solenoid

Loose or broken electrical connections

Gauge out of calibration

Condenser fan motor not operating

Evaporator fan motor not operating
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V-520 10/30, V-520 MAX 10/30 Wiring Diagram, page 1 of 2

r 8 | 7 | 6 5 RELEASED$ Mar / 2014 4 | 3 2
1 | REVISIONS
/" \ I CHANGE ORDER [ REV DESCRIPTION [ oate ] appRovED
VEHICLE POWER | } 795110 [ A |RELEASED | 25-Mar-14 M. TURNQUIST
VEHICLE & ENGINE COMPARTMENT } |
|
|
|
o7 A
. |||||' B H o i CONDENSER SECTION | EVAP SECTION
D f/ [ A H G | T UnusED connecToR |
| ros—a. S e N — | ! MS-EVAP FAN MOTOR 3
I 4o 2-02 | . ! _
(SI-VEH 1GN SWITCH N | 26 | | [ HoV)a
AN L BAT—"1 ! ! ’ | ‘ B ~ |
_____ SR - | ] ‘ HE B
T ree— i L | &
! -
| | L2-HOT GAS DEFROST SOLENOID
: SO \ S
| LPC $ 5 n
S2-L1Q INJ TEMP SWITCH : N 3 ! s ‘ AN
M J D M.
] LIS | L w ,——CHM 12
)I;,/ ) X | MI-COND FAN MOTOR I |
B I — N
t | Fi-0l & } S4-DEFROST SWITCH
|
cu-o1— CF 1 -02—a—CF |—4B ! ™ ———
MP | -VEH_COMP_ CLUTCH \ T U : o—th
rs-1 | —P2 M2-COND FAN MOTOR 2
! R Y l i
| CF2-02 CF2-03-4Cr2 =
| ) N | | M3-EVAP FAN MOTOR |
* " | Oy
|
|
C \- 1 o1
| } M4-EVAP FAN MOTOR 2
| KI-BATTERY POWER RELAY T T 1 smion | EFo s s
) FT T —————5\———1B¢ PRESSURE ! 3 N4 |
| : | W TRANSDUCER } HD 154
! o— —
VEFICLE CAB y } RTI-TEMP SENSOR
| PNK b VY,
N b LI-LIV w ) ) |
i | | s r=-1 : BLK &
- S CHO—— S et L ; N R | | y1 [ RI-DRAIN TUBE HEATER
= |
=2 ¢4—T—— !
S | P2 | —t | A
2 o ! A ‘ 27 — HR2-DRAIN TUBE HEATER
3 B | — T
S V— : g \ D AV
= I |
T s | : ! HG—154 | &
= ! i ! $5-DOOR SWITCH
o | Fm—=-n
= | JPl ! | ;
|
| | ]
' 4 ‘ A
[ 8 |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, C |
D |
£ |
F |
: JP4
N\ |
a GND STUD |
,,,,,,,,,,,,,,,,,,,, SEbwove t ooV L ___________
= | WANE ARRR
g = INENN | N ,\i 3!
1 | 7 N - 2o -
$§§§l;%mlll§lggl§;;&; ;é g:gg;%loiomf J)J)J) J)J)ﬁﬁﬁﬁllllwi
~ 5 B E O o = = = = = S = W w5 o = oo oa o = = = = = 0 L0 o o = = = = o
LT T I i vl eyl | e | L] 1 T T S G B
AT A2 A3 A4 RS A6 AT AS BT B2 B3 B84 BS Bb BT B3 CT C2 €3 C4 C5 Cb CT (38 2 3 4 5 6 T 8 9 10 I 12 2 3 4 5 6 T 8 9 10 Il 12 2 3 4 5 6 T 8 9 10 I 12
MP1-C | MP1-C? MP2-Cl MP2-C?
| PCBI | | PCB? |
THERMO KING PROPRIETARY DATA CAD GENERATED DRAWING,
i e o v | 00 LOT MANOALLY DPOATE (’_'j) Ingers#llﬂill(l_lll.
NOTE |- GROUND STUD LOCATION AT THE BOTTOM OF THE CONDENSER FRAME DSR CONTROL BOX/CONDENSER SECTION I R BN b DATE ermo 2ng
A St et |y unourst| as-war-1a |1 DIAGRAM WIRING
DOOR SWITCH OPTION USED PO ofsth Than Tae miRase. | CHECKED
N ot inns one V520 NM/MAX 10 - 12V/24V R | o e | 2swar-a V520 “l‘“z"\//“/’“z\)jv'()/ 30
THERMO KING CORPORATION :AP.PR?S;ZOU‘ST 25-Mar- 14 [STZE| CODE TDENT WO |DWG NO REV
ENG APPVL D 2E54899| A
- SCALE: NONE_ [REF DWG: E54898[SHEET | OF 2
B 8 T 6 5 T 4 3 2 | |

89



V-520 10/30, V-520 MAX 10/30 Wiring Diagram, page 2 of 2

RELEASED 26/ Mar / 2014
~ 8 | 7 | 6 5 i 1 | 3 | 2 |
T T
| |
VEHICLE POWER / \ }
VEHICLE & ENGINE COMPARTMENT ‘ |
} 4 } N L2-HOT GAS DEFROST SOLENOID
I I N——26-01 r=-1
BT | K2 HOT GAS HEAT RELAY CONDENSER SECTION | EVAP SECTION Y 2602 ﬁ
il l= " CH-0I=1 [~ =8i—Lis ! ——26-03 |
D - Lt h e . ; M5 EVAP FAN MOTOR 3
" [ 01— [ ern cmeeon . 01+ = N—Chy-0
! L oo P2l . 2ol— ! = A UNUSED CONNECTOR | } E O”—‘ /—CHM%—CHM—W
| R/ 1o < 2-07 | 30 Uiy ’ ) n | HE 5 [—CHM-03
IS1-VEH 16N SWITCH N | e L | | ]
N T~ Fo2 sar— | | | N B | |
Lo 1o Act—J L ! L3-COND BLOCK NG SOLENOID
| 85 CHM-0 11— _ = — |
‘ LE= §3-LPCO ‘ 26-0 ] oA\ -
| LPCO [ 1 ) RAY
$2-L10 INJ TEMP SWITCH : N . : , ] , HM-0 %]
— Lls | TBI-TERMINAL BLOCK ! ] | % —
MI;./ L ! MI-COND FAN MOTOR I I HM HM
B | | S—0-0 —_— ] - ! -
& S LIS Fl-01 ) | | S4-DEFROST SWITCH
| o0 |
CLU-01— CE-02——CF1—4B ] o
MP | -VEH COMP CLUTCH } " & } 12 -A»—’—_j]/
r5-1 | —h2 M2-COND FAN MOTOR 2 1 " .
| F2-02 ET szoszcm ) 1 =
| —/ | | M3-EVAP FAN MOTOR |
1‘ ,,,,,,,,,,,,,,,,,,,,, 1 i 10 : EFI s
C [ [ [ / |
\. | | HC &
| ! | MA4-EVAP FAN MOTOR 2
| KI-BATTERY POWER RELAY | —CHT 10 A3-HIGH | [F2 ¢O;
T T | 5\———B¢ PRESSURE | i |
| : | | oAl | W TRANSDUCER | HD é
| = & | |
VEHICLE CAB N O i N | RTI-TEMP SENSOR
Y 307k 0315000 | } PNK WAL
‘ I@se-»r—oz—tz\cc ‘ Li-L1v ‘ " ) |
r-0 B B
= | | | | il
o] LI oo\ o+
> - L s peie | L-21 || (1 HRI-DRAIN TUBE HEATER
= —CHO | | HL | 27 AV |
= | JP2 | | HF n A
sl ‘ A 424 ‘ ‘ =
< | | | -
o | 3 —RID—— | B4—Lr3-01 | $—F3-01 ———CHJ ‘ —1—27 — HR2-DRA N TUBE HEATER
g py  BE- S H S — | 1P ilia | i I
= o ‘ E4—Lxh2-0l —4 4 $—EXR2-01—] p— ‘ Ho——151
= \ 1 Banthe —1¢ o S i | 55-D00R SWITCH
o | JPI | | | |
— [} I
: = | ST A
} T 0= } -0 1—~CH-03 }
| D PC | CH-02 |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, s £ 4242 [~—Ch3 |
F | i |
| yadt | pa
\ ! —CHI !
; GND STUD }
SEE NOTE |
A e 0 e
— 2 I A I 11 1 1
el T AARR D
= I T Tl el < < sl == =<
I B T e O O A A L Lleoocel LD Te
Ny R EES e o= = = = = = E= > Lo LS oo 23808 e a = = = = Lo = === o =
TS S S A O L O O I O B | ) o | L 1] [ T (O O O O O
AT A2 A3 A4 RS A6 AT A BT B2 B3 84 BS Bb BT BB CT C2 €3 C4 C5 Cb CT C T2 3 4 5 6 1T 8 9 10 1T 12 2 3 4 5 6 1T 8 9 10 I 12 T2 3 4 5 6 1T 8 9 10 [T 12
MPI-C| WP 1-C2 Wp2-Cl MP2-C2
| PCBI | | PCB2 |
A
[DSR_CONTROL BOX/CONDENSER SECTION]
NOTE 1 GROUND STUD LOCATION AT THE BOTTOM OF THE CONDENSER FRAME
A DOOR SWITCH OPTION V520 NM/MAX 30 - 12V @WM
SIZE| CODE IDENT NO [DWG NO REV
/2\ MAX UNITS ONLY ; 2E54899| )
SCALE: NONE_ [REF DWG: E54898[SHEET 2 OF 2
B 8 T 6 5 T 4 3 2 | |

90



V-520 10/30, V-520 MAX 10/30 Schematic Diagram, page 1 of 2

[an) _ (&) [am) =T
z<c
, oo |
o pid
_ g -
h— mwﬂ«w ~ (-
= — ~ W 2
? Be|l<co L |3
= S| =— NS
— > >
[— 1= == b
AN
iy
w 2 (033
o~
K R — <= —|2 &
— 202—=<T0 SHT 2-1 = e
|_ n oo R
4 301787 LI [
mj— [
= o> |
o~ = w
5 _ JP _ g |2
~1 i M
= == oz 2| 2|
1 2 < mm = = =
IR 2| 3| £l 2
sl f22 s 2 sz |, Elz FlE A
1 = Sl S I - b
] 8 CH | 7 il , £ =|3 s =|3
) " & I Bl Eiene
f = Eioets522580eE s
9 ¢ 886 = boEETEEazoss
03 ACC S Eyoactail LatlE
0 !
o a o E2ETEC T -2Z2=EZDEFS
. ¥ T
) Vi 3 5 1012 eo s 2oaine
_ “ - - SE2uEE0ET 208838
P = | 2y e
o I
“ “ RELEASED
3 L BAT—{AT X I
| I
03— A8~ —1- |
|
14 CHI—] A6 35— R7 -9
8N K6 |
I
P C4 |
~r I
s < [ov e s Tk Tk T it 2 —EF I— —CH
CHT- Cc3 “
I
36— -
|6 PNK—A4 1
3 1 -
g RTI R e C  tatatate 4—EF— CH—s
m BLK—B4 |
a1 4|~ -+
o
] I
(%} [
5 s5 /0 ] I D e o 6
4 18 ——CH SWH A3 . = | [3)
— o I '
o @ | —
S3 & “ z
9 CH pcO-{ A2 !
o) 43(= -9 ¢-—]— """~ =—=§¢-=—=—==---= 9
I
S4 |
20 CH o—l2—Cl |
I
|
I
2| RXD B6 a4|- -4 - 8
— TXD B7 “
9V. c1 42]- - o
2 Al k-t T N
CHO Cé “
SHLD “
23 ! =
<
45|~ e | Y
© o
24 =
” /77
—1 26
LEGEND FUSES:
CODE [ DESCRIPTION LOCATION [SYSTEM I |w 2
Al Al | IN CAB CONTROLLER 2129 [-10/-30 2 2
27 e A2 |CONTROL BOX PLATFORM | 025 [-10/-30 PR 5
A3 HIGH PRESSURE TRANSDUCER 14-15 -10/-30
CHO BLUE 1 @m@m @ BTI |VEHICLE BATTERY 8 ~10/-30 P4 | l2-13
TXD BLACK 2 JPT_| JUNCTION CONNECTOR | 5 10/-30 F5 S2,L1,L2(-10) OR 12-13
28 o«o muﬁ_vﬁ_ w. K1 |BATTERY PONER RELAY 4.9 10/-30 WPT.SZ LI K2 L2, 13¢-30)
~ SHLD ORAIN WIRE_5] o K2 |HOT GAS HEAT RELAY 2-4 30 T EINE 2
p—— - eeee LI |LIQUID INJECTION VALVE 21920 |-10/-30 F21 | FUSE 40A 7
2 | oA L2 |HOT GAS DEFROST SOLENOID  |4-5.21 |-10/-30 22 Trost Ton 5
L3 |CONDENSER BLOCKING SOLENOID |5-6 30 TR
7 FUSES Wi |CONDENSER FAN | 8 S10/-30 :
POWER For | Fe2 o [Fete [rsca [raco [ rseo [reco [rrco [Face [Fien M3 |EVAPORATOR FAN | 5 S10/-30 il @WMMMHJ; 19
30 2 cro-30 | ron [ oo | se | ise | ok [ 2on [ roa | ise | ea [ 2 M4 |EVAPORATOR FAN 2 1617 |-10/-30 R4 k2,2, L3(-30) 2!
24V (-10 ONLY) oA | 54 | Ton | 1oA | Ton | 1o | 7.5A | toa | 10A | 2a MP1 | CONPRESSOR CLUTCH L1818 |-10/730 RS | UNUSED 23-24
RTI | TENP SENSOR ASSY l6-17 | -10/-30 e -
3 THE PC BOARD 2 IS LINKED WITH THE PC BOARD | INTERNALLY. Sl |VEHICLE [GNITION SWITCH |8 R T 1
F20: NEAR BATTERY, IN TRUCK 52 |LIQUID INJECTION SWITCH 2-3,19-20] - 10/-30 = Tue -
F22: NEAR VEHICLE IGNITION SWITCH, IN TRUCK 83 |LOV PRESIURE C.0 SWITCH |19 107730 w0 | SERIALIPARALLEL Wi 2
S4 | DEFROST SWITCH ASSY 20 10730
(#)FI, F2, F3, F4, F5, F6, FT, F9, FII : IN CONTROL PC BOARD
32 S5 | DOOR SWITCH ASSY 8 10730
/N\-DOOR SWITCH OPTION
- /A-MAX UNITS ONLY
33 \:-WITHOUT HOT GAS HEAT (-10 MODEL)
/N-WITH HOT GAS HEAT (-30 MODEL)
[an) (&) % [am) =T
L

91



V-520 10/30, V-520 MAX 10/30 Schematic Diagram, page 2 of 2

[an) (&) [am] =T
v g
- o |7
- > |5
_ <, 2 0o [«
.| <
/j MK it m
(-] [E
? < nm [QWA =y
o~ 5 3
| 2= |2
I~y ¢
3 _ | )
=
\? @D W
-z [
5 :°
s 5 o g o2
PPN s =8
[ [ o
o W O ><
@ ()
7
6 A2
| 35 12
@ o 3 MP2 - €2
I . 1=
I [, [ .
I
I
10 I ;
I | I
« ! RIT 1T
Il 85 86 1 1 |_ [
T e e 4 ——F3 2 us y—c
! [N
! [N
2 ! [
! [N
— | [N
I [N
13 ! [
! [N
“ [
I I
! RIO [ p2—SHT 1-22
14 ~ 26| - e S | S N
o 85 (R “ S
~ 3 e O e ' 6—CF2-02—4 nsw®“nx|.
7@ [=a] o
| | a
& | | =
I I
I I
I I
16 | 1
W I I
< | I
g g 1 1
I I I
i | |
3 I |
i | |
g I I
18 _ RIO | HRI A
"i{-- e - e - ! 2 1T—AM——CH—¢
8\_/86 \
9 ] I —27-01
“ HR2 /A
2T A—AN——CH ——
20
21
22
/77
23
[ge)
24
25
—1 2
21
28
—
29
FUSES LEGEND FUSES
POWER F2l F22 Flis) | F20#) | F3(#) | F4C#) | FSCx) [ FO6(*) | FT(x) | FOC%) [FII(%) CODE | DESCRIPTION LOCATION| SYSTEM F1 M2 10
12V (-10/-30) 0n 10A 5A I 5A I 5A 154 20A 10A I15A 15A 2h A2 CONTROL BOX PLATFORM 2 [8-21 -10/-30 F9 M5
30 24V (10 ONLY) 10A 5A 10A | 10A | 10A | 10A | T.5A | 10A | 10A 2h HRI |DRAIN HEATER | 18 - 107-30(MAXD Fl R, HR2
HR2 |DRAIN HEATER 2 19-20 | -10/-300MAX) | [RE(AYS
mum vM_mmm.»mw%E_% _.“”__xmwc%; THE PC BOARD | INTERNALLY. JP2 | JUNCTION CONNECTOR 2 |3 -10/-30 R0 w 2
3 : . - Ty -
F22: NEAR VEHICLE IGNITION SWITCH, IN TRUCK W |CONDRNSER T 2 S il i o1
()FI, F2, F3, F4, F5, F6, FT, F9, FI1 : IN CONTROL PC BOARD M5 |EVAPORATOR FAN 3 e RIS HRI, HR2 1819
3 /N\-DOOR SWITCH OPTION
AA\-MAX UNITS ONLY
o A\WITHOUT HOT GAS HEAT (-10 MODEL)
33 /A-WITH HOT GAS HEAT (-30 MODEL)
[an) (&) AV [am] =T
L

92



V-520 20/50 1PH, V-520 MAX 20/50 1PH Wiring Diagram, page 1 of 3

RELEASED 26/ Mar / 2014
" 8 | 7 | 6 | 5 i 1 3 2
1 T REVISIONS
VEHICLE POWER /| \ : CHANGE ORDER [ REV DESCRIPTION | DATE [ apprOVED
VEHICLE & ENGINE COMPARTMENT | | 795110 [ A [RELEASED | 25-Mar-14 M. TURNQUIST
| |
! CONDENSER SECTION ! EVAP SECTION
BTI A |
+||||||_ m CH-01 : :
7 - m — — _|
‘ | CH*OZj ; [ UNUSED CONNECTOR ;
2-0]
D | Pos—a /o w [ w
'ST-VEH 16N swiTCH “ {2’02_/ ! { o " | !
| ] C HN————4B !
N A g BAT | “ ; M6-EVAP FAN MOTOR 3
] 1ox ace— o 4 EF3—-A-——:O:-—\
| |
| I HE B
| _83-LPCO | -
| ——1 PCO—————4 | L2-HOT GAS DEFROST SOLENOID
S2-L10 INJ TEMP SWITCH [ A [ - r>-1
n ‘ ! |, ——CHl B =y | 2 | o/\o |
L1 | —_ - .
/I,]/ ! M2-COND FAN MOTOR | | HM
B—eLu | CFI-0] [ ‘ -
i | - |
| f ] S4-DEFROST SWITCH
CLU-01—" | |, —CF | -022—CF |48 | —
MP1-VEH COMP CLUTCH | —F| - I |2
r5-1 | /—PZ—l MHOND;&N\MOTOR 2 " )
| In M + _ | B
| F2-02 F2-03—»CF? | =
| U 1 ] MA-EVAP FAN MOTOR |
| - |, —Chik B I - ] =
o — | £
| i 5 | . ~ ]
C " | = : HC L]
| ! o i I M5-EVAP FAN MOTOR 2
= ¢ _
| 2 ! T0 A3-HIGH | £F2 ¢ )
N | =L : . S\——4B4 PRESSURE | ]
o oA 20 | S TRANSDUCER \ HD B
- . H B 281 — HP | =
[ CHO—— L o H¢ EF3-01 ‘ \ (F3-01—{ Sz | RTI-TEMP SENSOR
= CH E Fnzézt)\ : 24P 2 01— o |
=4 H ‘ 3 o
3¢ T oY EXR2-02—EXRZ 0 ¢ 1 $—EXR2-01— o= | |
| 3 ¢+—RID—— | — EF4-01 ‘ 5 O |
| = N—o1L 1S
S | JP | b =] ! HRI-DRAIN TUBE HEATER
B 44 9V | 7 °Z | i
= C HAERS 1 S o | AR VN
i 5_SHLDj : L ¢ -0l : %6 :
= O E ZPA% | =S N ! HR2-DRAIN TUBE HEATER
L L F—one | 83 ¥% | AW 1/
| | S N |
| I
| o I R
| : <= <——c | §5-DOOR SWITCH
| | CH- | — &9 !
: | 1 N : o
77777777777777777777777777777 ‘ \ E%HS }
|
‘ i 1
|
| ,
\ 7y ! .
| GND STUD w {
| SEE NOTE | !
o ‘ L () (1 ADRRR
p— o
| i % e : IR ||\,\1||||W\
| z sl |7 = T i
égiéozzmgalfvggimJ);&i 1 ::SS;%i@ivN* OO OO L L OO OO O W o o 22N Yo o o o = =
S = = = = = = - e ST = = RS TS R s S 4 = = = = = = = = = = = = zzmMQszzzmi
Ty G W S N G W G G (s b W w wy M W U G N G 74 S R A S S N N T S G O W 1 T T e O O S R | A O '
AT A2 A3 A4 A5 A6 AT A3 BT B2 B3 B4 BS B6 87 B8 CI C2 C3 C4 C5 Co6 CT (8 2 3 4 5 6 1T 8 9 10 Il I? T2 3 4 5 6 T & 9 10 T 2 2 3 4 5 6 T & 9 10 T I2
MP | -C | MPI-C? MP2-CI MP2-C2
PCBI | | PCB? |
THERMO KING PROPRIETARY DATA CAD GENERATED DRAWING,
A THIS DOCUNENT COUTAINS FEOPRIETARY DO NOT MANUALLY UPDATE "n) Ingers'l'nh!!nﬁal(ﬁg.
NOTE I: GROUND STUD LOCATION AT THE BOTTOM OF THE CONDENSER FRAME DSR CONTROL BOX/CONDENSER SECTION COFORKTIOn 115 SIS 10 DR ORTE T
Bt ) CRTUTIR RO DIAGRAM WIR ING
USED FOR OTHER THAN THE PURPOSE CHECKED
/N DOOR SWITCH OPTION V520 NM/MAX 20 - 12V/24V T D | 0 wuRewt | 25-war-14 5 3X3§?Pﬂ%gﬁ§$%?g v
AMAX UN‘TS ONLY THERMO KING CORPORAT|ON APPROVED
M. TURNQUIST| 25-Mar-14 [STZE[ CODE IDENT NO [DWG NO REV
ENG APPVL D 2E5490 || A
- SCALE: NONE_ [REF DWG: 2E54900 SHEET 1 OF 3
B 8 T 6 5 T 4 3 2 | |

93



V-520 20/50 1PH, V-520 MAX 20/50 1PH Wiring Diagram, page 2 of 3

RELEASED 26/ Mar / 2014
" 8 | 7 | 6 | 5 i 1 3 | 2 |
T T
VEHICLE POWER / \ }
VEHICLE & ENGINE COMPARTMENT | y ‘ \
| |
BT : CONDENSER SECTION : EVAP SECTION L . L2-HOT GAS DEFROST SOLENOID
o1 | K5- HOT GAS HEAT RELAY | 2601 -
+ 10 ] = CH-01 OAS HE |, —26 r=-1
, I|I|I H ! [ 8TA4—L1s re o = 1 [ —26-0 26-02—¢!
‘ | ch-00—] , N UNUSED CONNECTOR | C oo, 9 A
el 201 M o-s1—c2s-01— | 7 ’ ]
D : POS_W_Z_CZ*()?—/ : 1 26-04 /—26A—'—-A | : |, —CHM
1S1-VEH 16N SWITCH | ‘ 30:bw - 8 ‘ [ —~CHM-03
N T e BAT— | 86 26-04 e I M6-EVAP FAN MOTOR 3
_____ - 1 10A _/ ! | | - — — | E 2 : A
A ACC | | B U |
| |
b—chi- 01— o
} Lo G5 Lpco } 1Y L3-COND BLOCK ING SOLENOID
| n | . r=-1
| |, —Peo———14 | N0 |
S2-L1Q INJ TEMP SWITCH | i o : : | ) n ? CHM-0 L--
1;/ LIS | TB1-TERMINAL BLOCK ’ b 0L == | ) ) U
! M2-COND FAN MOTOR | | ! M
Ly L IS0 0oT—LIs— CFI-01 () | N
) oo / | S4-DEFROST SWITCH
MPI-VEH COMP CLUTCH cLumol | il T ‘ 12 [
N | — |
- | —>2 M3-COND FAN MOTOR 2 | " ) 5
I Inl \ o+ _ I B
| F2-0? F2-03—CF 244 | U
| |8 ) | MA-EVAP FAN MOTOR |
| - | —CHi B | _ O o\
- _ — — | EFI |
C : ‘ o | —
VEHICLE CAB | : = \ U]
| o | M5-EVAP FAN MOTOR 2
: | X CHt AT 10 A3-HIGH ! rr—4]  )a
_ | | . S\—4B¢ PRESSURE | i ]
- B 21N s v cp TRANSDUCER HD—15
=l CHO—— O EF3-01 ‘ | EF3-01— S= | RTI-TEMP SENSOR
= H F2-01 L4 2 4—CFo-0] =35 —
=| 2 ¢—Ti— L H pc2 43 \ o | PIK by V%
S D U Fdrxr2-02—acEXRZ -0 L4 1 $—EXR2-0] s< LI-LIV ! |
Y XD } NEFi-0) —1 5 N &S ‘ r=-1 | BLK—1B
S ! | 6 =2 - AN l ! — HRI-DRAIN TUBE HEATER
HEx 9v L | Lo CHL | 27 WW"—l
= | ™~ / |
7| 5 ¢——SHLD—— O ! Sz ! HF B A
<C | | | | o~ | i
| N | -
o H | —g ;8 | M_N}m D HR2-DRAIN TUBE HEATER
! | o7 N— | L —t27-01 /A
} | T N— | B
‘ == - CHG
| L | ,
‘ | < <——c ‘ 55 D?QR_S_W]HCH
| _ [ y
| | R | O T T A
B ! | CH4 ‘ H B
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, | | >CCH3 | |
| i |
! [ — —CHB—t
| CH5 ‘ — fic—1
\ \ A ! — —
! [~ | —Ci—t
} [~ GND_STUD \ i
| SEE NOTE | !
ye
> ‘ L () (] AR RN
JE— (&)
- = 14 l R II\P\“IIIIW\
§§%§u£ZME3J)§J)2©7 J);c‘giwq i:&ﬁi%&‘)@évw— S S SRS I G SRS SN S IS S S ) ooizﬁéoooor‘\g
AU D G Ul D i G uh i I e A U U | 11 D U D U G U G U U e e O O B B e | | O O O O O
AT A2 A3 AT AY A6 AT AS BT B2 B3 B4 BS Bo BT B3 CT C2 C3 C4 C5 C& C7 C3 | 2 3 4 5 6 7T 8 9 10 I 12 | 2 3 4 5 6 T8 9 [0 I 12 | 2 3 4 5 6 T8 9 [0 I 12
MP1-C | MP1-C? MP2-Cl MP2-C2
PCBI | | P82 |
A
NOTE 1: GROUND STUD LOCATION AT THE BOTTOM OF THE CONDENSER FRAME [DSR_CONTROL BOX/CONDENSER SECTION]
ADOOR SWITCH OPTION V520 NM/MAX 50 - 12V
AMAX UNTTS ONLY SIZE| CODE IDENT NO |DWG NO REV
D 2E54901| A
SCALE: NONE_ [REF DWG: 2E54900]SHEET 2 OF 3
8 7 6 5 4 4 3 2

94




V-520 20/50 1PH, V-520 MAX 20/50 1PH Wiring Diagram, page 3 of 3

-

95

RELEASED 26/ Mar / 2014
8 | 7 | 6 | 5 i 4 3 2 | |
= = | 12V BRIDGE 1 24V BR1DGE ]
23 CONNECTION CH— CONNECTION ;
DRSS | THTRANSFORMER, 700VA | S(-207-50) r *C | 2R-01 (-20 ONLY) :
-~ ] — .5 | & - )
com o Liaoi—a : — L3115V 2R|——
£ 2 |—teu—s % ol e o > o
282 } ¢ s 18I " | * Rl
I D . ! A0V . = § 2.2kQ
el } ; 230 % 0 J | VAR | 68.,000pF '
Sz \ /X.I_ Nl | 57 o
23 | F C A2 x S
e w 400 %4 kA i =
o= — L= B—45ex4 | —
O | — — = |_ CH
Nt P T T T T T T T T T T T T T T T T T T - | N
s - \
39 —o—< Doae—tio— |
S RN NI ‘
e ‘ [ MI-COMPRESSOR MOTOR
2 ! -THERMAL MOTOR PROTECTOR
e KP1-MOTOR CONTACTOR e l 230V/ IPH/60Hz op THERUAL MOTOR pROTECTO
S= 1 B A T H ' RED-01 ‘ 4 t44032
N N N ] | Lc-VUc
== ! .-'I_i:—:—v” I’ 3our-!tuu \ 2
o ! 20w — < ‘ oL
; ;:L%% P 1 o T2-U > . Klr-_TART_RﬁlAY | i &y
| gl T >_| I_\ : ' |
‘ CMC F — 69 L vaspr-nar ' I»p—RED-02— !
‘ M AZ = o I ! . L R ‘
: L. — 4 f, S | 2 ri- RED-01 |
‘ \, @ 3 & | :
| \ |
| | o512 f———— }
: oL 145pF - 1 T4pF L]
| S
| S CONDENSER
| K2-STANDBY POWER RELAY i CONTROL BOX
| oo il \ /
|
[ 281
: T o 87 »p—28———2B0—
| oo 2RB———————————
| | 30 > JR-0 1 —————
| | 86> gREI " K4-BATTERY DISCONNECT RELAY
I DI '_'TA_1—SWB—\
| L o 85 »p—SWs DA-si— | o CHI—
1
| K3-BATTERY POWER RELAY | S —] — -
| | R " gg : 2&\3"' [ unusen connecton
Q
| e ) N
| [ St oot iy 1 o [N A P SR
i B N —-—" - —
| | | 03—
| I o= 85-»9SWB
\___ Z Par /
|
,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
|
|
|
| CHIGRN) HW
EXTERNAL / SHORE POWER | chite ?HX
|
|
|
X$—L1BLK) GND2
14— L2 (WHT)
6 $— CHIGRN) ——————————
|
|
|
|
|
|
|
| IngersollRand.
| @ g Thermo King
| SIZE| CODE IDENT NO |DWG NO REV
| 0 2£54901]')
! SCALE: NONE_ [REF DWG: 2E54900]SHEET 3 OF 3
8 1 6 5 4 4 3 2 |



RELEASED 26/ Mar/ 2014

V-520 20/50 1PH, V-520 MAX 20/50 1PH Schematic Diagram, page 1 of 3

o (&) [sm] <C
P
TO SHT 3-16 28 281—=T0 SHT 2-1 - 1.
ey
=l s
T0 SHT 3-20 24 241 —<T0 SHT 2-1 R e e
1 ﬁ i —2= |2
| ! < @ T3 wE
! v Yz AMn < m od [T
“ | _ JPI _ L 2
“ | _ %JQJQJ@\JQ. 5 _ o= g
! “ | =S
I === .
| I = === M g
| ! L < — & 1.
I = < — 2
“ ! 4 — RZV — g
I ) o =
! g L
| \ s s A ~lg |E
“ I - .h. © o
| ! el o] raE
| “ ' = @ @
“ _ o P S S o~
| | <@ g5 o < < .
! I _ EE ] I
_ | ! =kl
1 | o~ w= =
1 < FH > >
! I - g= [ Sf = S
! A~ 85| 2| | ¢
- 25| Zle =lg [
s .= = R [ | 38lg "I g2
e - Vin b3 5 10 a2 B =ls E=l
— — — — <7 MM MEMT, mmm,u =
5 3 3 5 v oo I S
o o o o T \ \ \ e e e
VEAVEAVES _ _ _ S-SEep=icresizsz
- | e I It NI -
= | o o D2 IR
| 4o eEE EE0 5085
[ : : =y
BaT ! ! R7 - . | PelosE otRatr e | ™
wo| B UN T T
—{A8-- Lo _ _ 2o ses2l 80 Bif
I I SoESETLorn Coo s
Xi—{ 88—~ -~ | e R e e 2 [—EFI— M4 y——cH e L
vi—]cs | | | | | SEEnEs0EIDs208E:E
_ “ “ “ “ REVISIONS
— CHI
Hi— a6 “ R8 | | | | e o] REV DATE [E—
| ! ! ! T I L P
4 llﬂ “|||o|__|o|| | | | RELEASED
I I I
g ] e
CHT- C3 ! | | |
“ | I |
| | I I
PNK— | R6 [ T
A4 ——e _||..I__Io. ||||| | 1 1
RTI B4 1 1 ! ! <
BLK— I 1 1 ]
oL I S
_ 4~ 2
! | | <
s5 A\ il - _
p—CH—————DSWI—{ A3 - Pl RI “ S
|| -t - B ettt 9
$3 NMERE Lo ! G
.IQ|W0I:»8| Y o Lo “
a o I
= ! |
| ! 1
$4 0 ro R4 !
—C o—l2— (| ||+ olluol__IY |||||||||| |A |||||||| 8
I I
1 | “
- R9 !
| w
R
I
e e 1 —— P2 ———<J0 SHT 2-14
I
Lo
I I
b
1 I
——RXD———1B6 Lo —
XD B7 Lo
oy a1 | 1 RS
45 (- T e | _ Al
CHO Cé Lo ©
——SHLD Lo ~
b S
1 “ R3 ©
oL—{B2 a1|- - BI TO SHT 3-14
25
/77
26 I
Al
4 LEGEND FUSES:
CODE [ DESCRIPTION LOCATION[SYSTEN | [F1 T2z T
a1 — CHO——BLUE 14 @m@m @ A1 | IN CAB CONTROLLER 2620|2050 | [ 0
——TXD——BLACK 21 A2 |CONTROL BOX PLATFORM | 8-25 -20/-50
m«o s:_&m w“ A3 | HIGH PRESSURE TRANSDUCER  |13-14 |-20/-50 | [F* [M¢ 10
28 m:r_v'wm IN WIRE—5- s} cooo JP1 [ JUNCTION CONNECTOR | 3 -20/-50 | [F4 |MS -1
: - K5 |HOT GAS HEAT RELAY 35 50 MPI,S2,L1,L2,KP1,S6(-20) OR ~
L i DA I KP1_|[MOTOR CONTACTOR 24 o0 | |70 |werisaii ks e, (5 ke 650 |10
L1 [LIQUID INJECTION VALVE 34,17 (20050 | [76 Tz s 910
29 L2 [HOT GAS DEFROST SOLENOID 6,18 | -20/-50 | Feermyo—
L3 | CONDENSER BLOCKING SOLENOID |7 50 o T AT
s M2 | CONDENSER FAN | 5 20/-50 e -
M4 |EVAPORATOR FAN | 20/- R3 | KPI,S6 24
30 PONER Fai [ rae [ras [raa [ras [rica [raen [rsc [raco [esco [reco [FTea [Foeo [FI1)] R TevaroraTor Fan 2 WN“MN R |LEZ0OR 1519
v caoso | ] e | e T e [ ren [ zon | von | ousa | oush [ 2 WPT | CONPRESSOR CLUTCH 2050 | e 2 | —
/77 |av 20 onn ron | 1oa | roa | roa [ 75| 1oa | 1oa | 2a RTI | TENP SENSOR ASSY 20/-50
3 52 |LIQUID INJECTION SWITCH 3-4,17 |-20/-50 | [R6 [M2 -5
THE PC BOARD 2 IS LINKED WITH THE PC BOARD | INTERNALLY. S3 [ LOW PRESSURE C.0.SWITCH 17-18  [-20/-50 | |RT |M4 I
F21: NEAR BATTERY, IN TRUCK S4  |DEFROST SWITCH ASSY 18 ~20/-50 | |Rg |M5 12-13
F22: NEAR VEHICLE IGNITION SWITCH, IN TRUCK 55 [DOOR_SWITCH ASSY I 20150 | s T SeRTALIPARRLLEL WaIws 20
32 (s)FI, F2, F3, F4, F5, F6, FT, F9, FI1 : IN CONTROL PC BOARD S6 [ THERWAL MOTOR PROTECTOR |24 ~20/-50
/N\-DOOR SWITCH OPTION
” /A-MAX UNITS ONLY ©
A\-WITHOUT HOT GAS HEAT (-20 MODEL)
/N-WITH HOT GAS HEAT (-50 MODEL)
o (&) RT [sm] <C

96



V-520 20/50 1PH, V-520 MAX 20/50 1PH Schematic Diagram, page 2 of 3

RELEASED 26/ Mar/ 2014

o (@] [sm] <C
N N g=c
! = = =l
> > O |o
D |
Y Y 3
o |B
2 = = M oo |2
o~ o~ [Q N
_ P2 _ 3
3 IRARAR)
& e |
< I
4 = |z
w e —
. N, N, W W
5 g 2
sss | < gt
O 5 2=
(. (= [ (&) ><
@ ) () D a. [F¥)
1
5 A2
I3 5 1 12
MP2 - C2
9y ) — T
9 ,“\ I I I
I
I | _
1 ~ —_
| I [
10 _
! =
I I I
| | |
I I I
I | Vo I
I | I I
I | I I
I | I I
12 I ;! !
I I I
| RIT b |
25— —0 _II|o|__|0|IIII | I
13 P b o
N —— P S ——— <y £F3 4 M6 y—CH—
! = 3 . th3
| L g
14 “ | I =
RS NN A
26 |- - -- -——— P2 SHT 1-20
5 L “
I ] -
| e A= mmmm o 6 ——Cr2-02— Qi@‘2|
“ |
| I
16 X I
| I
]
“ |
17 o~ ! “
= | |
o I
<< I
oS I |
(=] ] |
18 g “ |
I
“ |
\ I
19 | !
\ I
| I
! |
20 ! |
“ |
| I
| I
21 | “
]
\ I
| I
\ I
2 i “
“ |
! “
23 “ |
| I
| I
I
I RI9 I HRI /A
24 n|-- ! -——]pe-----—----- ‘ N 2 T—AMW+——CH—t
I (&)
e — L p—=21-01
25 ES HR2 A\
2 TA=AMA~=—(CH —
26
/7
21
28
29
FUSES LEGEND FUSES: i
30 POWER F2l F22 F23 Fe4 F25 |Fl1(#) [F20C#) | F3(%) | FAC#) | Fo(%) | F6(#) [ FT(%) | FO(*) [FII(#) CODE | DESCRIPTION LOCATION| SYSTEM F7 M3 9-10 7
12V (-20/-50) m Lo 5 5y 5 5 | 5A 154 | 5A 20A 10A 15A 15A 2A A2 CONTROL BOX PLATFORM 2 [8-26 -20/-50 F9 M6 10-11 7
24V (-20 ONLY) 10A | 10A | 10A | 1OA | 7.54 | 10A | 10A 2A HR1 | DRAIN HEATER | 24 -207-50(MAX) Fll HR1,HR2 9-10 i
3 HR2 |DRAIN HEATER 2 24-25 -20/-50(MAX) RELAYS: i
mumwﬁmmmﬁw%mmw _.__nxm_mc%_“; THE PC BOARD | INTERNALLY. JP2 | JUNCTION CONNECTOR 2 |3 -20/-50 RIO M3 1415 |
F22: NEAR VEHICLE IGNITION SWITCH, IN TRUCK M3 |CONDENSER FAN 2 0 BAlL RIT He 213 |
32 ($)FI, F2, F3, F4, F5, F6, F7, F9, FII : IN CONTROL PC BOARD Mo |EVAPORATOR FAN 3 12 2o RIS HRI, HR2 o
/N\-DOOR SWITCH OPTION
" \-MAX UNITS ONLY

/A\-WITHOUT HOT GAS HEAT (-20 MODEL)
/N\-WITH HOT GAS HEAT (-50 MODEL)

o ()

97



V-520 20/50 1PH, V-520 MAX 20/50 1PH Schematic Diagram, page 3 of 3

RELEASED 26/ Mar/ 2014

(=] (&} [=a} <t
<
—-
[ EXTERNAL /SHORE POWER . Hew =12
230V/IPH/60HZ “|_wU_|_I|.|_ " 2|
| —
N I
2 X LI(BLK) - TI-W > L |3
Y ! L2(WHT) ITI ! 20 L3 ~E
4 2z
_ L Y [\ 1 :
; G CH(GRN) _L:.I_T,._ T1-W——]¢ H ] &
F23 g FoSE__ liid s |y
LiA—g \_p—LIA LiA— L | ——ORG g |&
4 . Le——w 2 ——0R6 1 k]
ov 23%v. T TTTTT v :
WMWY s |3
3 Tl © o
6 tesv fov sy Jov
1
W. > 3 >
_ =) _ =Y
8
_I IIIIIIIIIIIII > . \:I
. F24 1 D ¢ B
SHT 7 > —X—2aed \ p—x|— |
F25 _SEE BRIDGE_CONNECTION | R CH
SHT |-1 p——X4——& \_ p—X4
10 A
I
12
13 CH
86 85
14 SHT 1-24
SHT 1-1 28 R—
86 85
15
CH—
86 85
16 02
7 F22 S
" SHT 1-7 03 —ACC 871
SHT 1-7 BAT + __ __||.|2.|
Fl
18 SHT 1-1 2A—3 2
19
20
/77
21
22
LEGEND FUSES:
CODE | DESCRIPTION LOCATION| SYSTEM Fel FUSE 40A 18
23 BTI |VEHICLE BATTERY 17-18 -20/-50 Fe2 FUSE 10A 17
Cl | CAPACITOR 68,0004F 9 -20/-50 23 FUSE 5A 1
€2 [CAPACITOR 1455F-174yF 2 -20/-50 r24 FUSE A 5
24 €3 [CAPACITOR 1455F-174yF 3 -20/-50 25 USE oA 510
c4 CAPACITOR 30uF (RUN) 3 -20/-50
DI DIODE, 3A 14-15 -20/-50
25 K1 START RELAY 2-4 -20/-50
K2 STANDBY POWER RELAY 14-15 -207/-50
K3 BATTERY POWER RELAY 15-16,18|-20/-50
26 K4 BATTERY DISCONNECT RELAY 13-16 -20/-50
KP1 | MOTOR CONTACTOR -3 -20/-50
M1 COMPRESSOR MOTOR 230V/IPH/60Hz|2-3 -20/-50
21 RI RESISTOR 2.2k() 10 -20/-50
Sl VEHICLE IGNITION SWITCH 17 -20/-50
S6 THERMAL MOTOR PROTECTOR 3-4 -20/-50
28 _ TI | TRANSFORNER, 700VA 41 -20/-50
1
29 _
A _
] I
| — _
1
31 _
1
CH _
32
[X 2] [X 2] _
33 AVIND D AVEINA |
_
2R .
_
$
o (&) [=a] <c

98



V-520 20/50 3PH, V-520 MAX 20/50 3PH Wiring Diagram, page 1 of 3

RELEASED 26/ Mar / 2014
~ 8 | 7 | 6 | 5 i 1 3 2 | |
1 : REVISIONS
VEHICLE POWER /| N\ | CHANGE ORDER [ REV | DESCRIPTION [ oate ] apProved
VEHICLE & ENGINE COMPARTMENT | | 795110 [ A [RELEASED | 25-Mar-14 M. TURNQUIST
| |
BT | CONDENSER SECTION ! EVAP SECTION
+|I|I|,— cH-01—1 | |
p b— H — —
‘ | CH*OZj [ [ UNUSED CONNECTOR !
D | POS—%—?—C}O‘ | A |
408 _0>—/] 26A ]
|SI-VEH IGN SWITCH eroz | . . | |
N A g Sind I / ; M6-EVAP FAN MOTOR 3
] 1ox ace— o 4 EF3—-A-——:O:-—\
| |
| I HE B
| _ $3-LPCO | -
| ——{ PCO————4A \ L2-HOT GAS DEFROST SOLENOID
S2-L10 INJ TEMP SWITCH [ ‘ i ! ! [ ] r>-1
T s | < g = | : Vo
! M2-COND FAN MOTOR | | HM
B—eLu | —CF1-01 [ ‘ -
LJ | - |
I N | [ S4-DEFROST SWITCH
CLU-01—" | |, —CF | -022—CF |48 | —
MP1-VEH COMP CLUTCH I —F | - I 12
r2-1 I /—P2—l M&COND;&N\MOTOR 2 " )
| Iyl n + _ | B
| F2-02 F2-03—%CF?2 | -
| U 1 ] MA-EVAP FAN MOTOR |
L - | ——CHK 151 ! o — +\a
| . - ! ) N |
C l | o | He B
| w | LJ
I ! o CHr | M5-EVAP FAN MOTOR 2
= _
| T | TO A3-HIGH | £r2 )
. | - : . 5V b 54 PRESSURE | ]
i LA BN c_ 0 TRANSDUCER | HD——15f
=1l CHI—— 1 — ¢ FF3-01) . | EF3-01— ST 1 RTI-TEMP SENSOR
= LK E Fnzéz()\ : % CF2- 01— o |
3 21 T | L F FExR2- 02w EXREO] 4 1 $—EXR2-01— s= | |
w| 3 ——RID—— | — EF4-01 —1 9 NS N i
| = LIS
S | JP | b = ! HRI-DRAIN TUBE HEATER
B | 49 9V I -0 | % ——CHL ‘ WW"_l
= | o~ |
! r M B 2-01 I <
L 5 SHLDj - He i | = | /A
o O E ZPA% | -0 N ! HR2-DRAIN TUBE HEATER
. oY rd—o82 \ 05 \— ! ANV
| | = | A
‘ \ << ¢ |
| | < |
| : < |, —c | $5-DOOR SWITCH
‘ | ~= \_CH, | | | I
: | 1 N : )
77777777777777777777777777777 ‘ \ E%HS }
|
‘ i 1
|
\ ‘ ;CH\ }
[ [~ hp | [
! [t GND STUD | {
| SEE NOTE | !
o ‘ L () (1 ADRRR
p— o
| i % S l LT IIWPEIIIIW\
i > e < | << s 7
gg%;oEngalfvgg,NJ);&; 4 ::SS;%J)@BQN7 [ S N S N S S S S A IS ) o o 22N Yo o o o = =
S = = = = = = - e ST = = RS TS R s S 4 = = = = = = = = = = = = zzmMQszzzmi
Ty G W S N G W G G (s b W w wy M W U G N G 74 S R A S S N N T S G O W 1 T T e O O S R | A O '
AT A2 A3 A4 A5 A6 AT A3 BT B2 B3 B4 BS B6 87 B8 CI C2 C3 C4 C5 Co6 CT (8 T2 3 4 5 6 T & 9 10 I 12 2 3 4 5 6 T 8 9 10 I 12 2 3 4 5 6 T 8 9 10 I 12
MP | -C | MPI-C2 MP2-CI MP2-C2
PCB| | | pcp? |
THERMO KING PROPRIETARY DATA CAD GENERATED DRAWING,
A THIS DOCUNENT COUTAINS FEOPRIETARY DO NOT MANUALLY UPDATE "n) Ingers'l'nh!!nﬁal(ﬁg.
NOTE 1 GROUND STUD LOCATION AT THE BOTTOM OF THE CONDENSER FRAME DSR_CONTROL BOX/CONDENSER SECTION COFORKTIOn 115 SIS 10 DR ORTE e
iRt b oo s DIAGRAM WIRING
USED FOR OTHER THAN THE PURPOSE CHECKED
ﬁDOOR SWITCH OPTION V520 NM/MAX 20 - 12V/24V T D | 0 wuRewt | 25-war-14 5 3X3§gpﬂ%gﬁ§$%?g v
APPROVED
MAX UNITS ONLY THERMO KING CORPORATION M. TURNQUIST| 25-Mar-14 [STZE[ CODE TOENT WO JOWG NO 2E54903| HEAV
ENG APPVL D
- SCALE: NONE_ [REF DWG: E54902[SHEET | OF 3
B 8 T 6 5 T 4 3 2 | |

99



V-520 20/50 3PH, V-520 MAX 20/50 3PH Wiring Diagram, page 2 of 3

RELEASED 26/ Mar / 2014
" 8 | 7 | 6 | 5 i 1 3 | 2 |
T T
VEHICLE POWER / \ }
VEHICLE & ENGINE COMPARTMENT | ‘
| / ! \
BT : CONDENSER SECTION : EVAP SECTION LZG*O\ L2-HOT GAS DEFROST SOLENOID
B cHoo1— | K4~ HOT GAS HEAT RELAY | 5 Fo-1
i ! A =R Fo—— = = o N6 00— ]]
‘ | cH-02— | , N UNUSED CONNECTOR | C oo, 9 A
el 201 M o-s1—c2s-01— | 7 ’ ]
D : POS_W_Z_CZ*()?—/ : 1 26-04 /—26A—'—-A | : /_CHM
VST-VEH TGN SWITCH ! 3o:buv - ’ ‘ [ —~CHM-03
N T e BAT— | 86 26-04 e I M6-EVAP FAN MOTOR 3
_____ - ) 10A _/ ! | — - - - | £ n - A
A ACC | | B u |
| |
$—CHI-0 1 — o
} gr—CH-0) G5 Lpco } 1Y L3-COND BLOCK ING SOLENOID
i » ! - r=-1
| | —Pco——A | N0 |
$2-L10 INJ TEMP SWITCH | N ) c L | ) — ) N A
1;/ LIS | TB1-TERMINAL BLOCK ’ b 0L == | ) ) U
! M2-COND FAN MOTOR | 1 ! M
Ly L IS0 0oT—LIs— CFI-01 () | N
| f | S4-DEFROST SWITCH
cLu-o1—" ©°° |, —CF 1 -02—m—CF 148 : "
MPI-VEH COMP CLUTCH | — | U] | 12
- | —>2 M3-COND FAN MOTOR 2 | " )
I Inl \ o+ _ I B
| F2-02 F2-03—CF 244 | U
| |8 | M4-EVAP FAN MOTOR |
| o /—CHK B | - ] .,,/-\_
fomm 3 - - : o |
C [ ‘ L | He B
VEHICLE CAB | : = | U]
| ‘ o o ; | M5-EVAP FAN MOTOR 2
: ! X 11 10 A3-HiGH ! 3 " Y
£F2
_ | | . S5\———484 PRESSURE | ]
e | — ANEEN | 2 TRANSDUCER | HD B
= L TEATD M yy W ST o ‘ | -
gl CHO—— s AERY S e TN T gz | ~RTI-TEMP SENSOR
=y XD H pC2 T \ o ‘ PNK A
S U F $-CHR2-02—EXRZ-01 L4 1 $—EXR2-0] s< LI-LIv
I < i N -= I n
ol 39 R X D—— | EF4-01 ! 5 ~o L r 1 | BLK B
N S i . | | 6 =2 - AN l | — HRI-DRAIN TUBE HEATER
= A -0l ! L |, —CHL | 21 vvvv~—|
| 5 ¢——sH —— DH 0l | N | n A
= . - ‘ I | HF 8
o g | = N \ N HR2-DRAIN TUBE HEATER
. LY ! <3 N— | }m A
‘ ! o N—C | 2701 /A
| | < < C | CHG B
| N >< —
| L | ,
‘ | = [ — ‘ $5-DOOR _SWITCH
! | o NI ! DSW | ——A————o~—
‘ \ N—Cii- ‘ dl [ I VAN
B ! | i ‘ H——184 —
————————————————————————————— ! | CH3 !
| i |
! [ — —CcHI—4
| /—CH5 : —CHC—+
N\ 1 b | ——CH)—t
\ I ! N —
| ‘e GND STUD | o —
| SEE NOTE | !
~>7
> ‘ L () (] AR RN
JE— (&)
- = 14 l BN II\P\“IIHW\
<8%KU£ZMEJJ)KJ>QQ7 J);c‘giwq :‘:&Si%l 5&)(\17 [ S N S S S S S S RS S ooizﬁéoooor‘\g
© s = = P OZJZEXXSZQI =z = T Y 2 L o8 & = = = = = = = = = = = = = F 040 0 o = = F = 95
AU D G Ul D i G uh i I e A U U | 11 D U D U G U G U U e e O O B B e | | O O O O O
AT A2 A3 AT A A6 AT AS BT B2 B3 B4 BS Bo BT B3 CT C2 C3 C4 C5 Cb C7 C3 | 2 3 4 5 6 7T 8 9 10 I 12 | 2 3 4 5 6 T8 9 [0 I 12 | 2 3 4 5 6 T8 9 [0 I 12
MPI-C MPI-C? MP2-Cl MP2-C2
PCBI | | P82 |
A
NOTE 1: GROUND STUD LOCATION AT THE BOTTOM OF THE CONDENSER FRAME [DSR_CONTROL BOX/CONDENSER SECTION]
ﬁDOOR SWITCH OPTION V520 NM/MAX 50 - 12V
MAX UNTTS ONLY SIZE| CODE IDENT NO |DWG NO REV
D 2E54903| A
SCALE: NONE_ [REF DWG: 2E54902[SHEET 2 OF 3
B 8 T 6 5 T 4 3 2 | |

100



V-520 20/50 3PH, V-520 MAX 20/50 3PH Wiring Diagram, page 3 of 3

-

/2014

101

RELEASED 26/ Mar
8 | 7 | 6 | 5 i 4 3 2 | |
= g ! 12V BR1DGE CH— 24V BRIDGE ]
S 3 CONNECTION = CONNECTION !
DRSS | THTRANSFORMER, 700VA | S(-207-50) r *C | 2R-01 (~20 ONLY) :
- [ ] ] 5 | ~
ool LA A : — L4 Dt11.5v 2R | —
= - pteoi—s % 9l | cro > Ac 2R—
282 } ¢ I N p——— R el " | cni— .
- ! 0 4 A $-ov : A~ §
3 ; ; 230 % 0 J ! 4 | 66,0000 2.26Q
Sz I /X.I_ [;]  Ffa | 2 5/ : o
= ! F C A——x1 : S
S | 400 X4 | F2 . AC | -
s ! Lt B 14 —
= A
o I \ e — -
== |
= L. . S _— — W W M — — — — — \
o~ |
< ‘ F23 ‘ MI-COMPRESSOR MOTOR
m | —_— - -
f_i_ | LI _/ s 3:Hﬁ.3'2ﬁ\ ( ! 230V/3PH/60H:
=3 | ! TI-W—e—W%—06 O
: \ KP1-MOTOR CONTACTOR
< ! QIR ConTAcTo | T2-y——1U{0 o
- } T } T3-V———VQ ¢y O
R =y | oo 1]
L |
| AL 0 | T2 | &£
—Lc- |
! =R AR TI-W [ \ $6-THERNAL NOTOR
! [IBLIO— U . | 1 PROTECTOR
| T 2! ° : s
| L. — J | <_:(-\‘ i ;
: \ | —_— t‘”
| \ : NERALS
: | N
OL - - - -
T
: CONDENSER
: KI-STANDBY POWER RELAY CONTROL BOX
| oo T
|
[ 28]
! T o 87 »p—28———2B0—
| o RB——————————
| | 30 oW 9R-0 1 ————
| | 86> gREI > K3-BATTERY DISCONNECT RELAY
| DI '_'TA_1—SWB—\
| I e85 »p—sws DHe-swb— | . CHI—)
1
| K2-BATTERY_POWER RELAY | S —] — — 4
| | —: " e chw [ unusen connecTor
—_\ 1
1 : : ‘:'—87"’1"2*\—'/:3“5,—\ | 2R52——|—|
| e feS e =\ SR
3 ol -
; . T i\
| I o= 85-»9SWB
e 2\ 2\ /
[
,,,,,,,,,,,,,,,,,,,,,,,,,,,, |
|
|
|
‘ CH(GRN)?HW
EXTERNAL / SHORE POWER : CHI HX
|
|
|
X = L1(BLK) ——————— 6ND2
Y L2OWHT) ———————
24— L3(RED) ——————————
6} CHIGRN) ————————
|
|
|
|
|
| Ingersoll Rand.
| @ g Thermo King
| SIZE| CODE IDENT NO [DWG NO REV
| 0 2£54903[ ')
| SCALE: NONE_ [REF DWG: 2E54902[SHEET 3 OF 3
8 T 6 5 P 4 3 2 |



RELEASED 26/ Mar/ 2014

V-520 20/50 3PH, V-520 MAX 20/50 3PH Schematic Diagram, page 1 of 3

o (&) [sm] <C
P
TO SHT 3-16 28 281—=T0 SHT 2-1 - 1.
O
=l s
T0 SHT 3-20 24 241 —<T0 SHT 2-1 R e e
1 | _ 2|3
| | o~ [ == =0 S
! | S S M AMn o> N ﬁ =
| = =
_ | _ JPI _ L 2
“ | _ %JQJQJ@\JQ. 5 _ o= g
! “ | =S
I === .
| I = === M g
| ! i o[BS
I = < — 2
“ ! 4 — RZV — g
I ) o =
! g L
| \ s s A ~lg |E
“ ! _.Ir W S s
! W oW ] I
“ ! ' = R
|
“ _ o P S S o~
! _ Y ex | | | | .
! I _ EE ] I
_ | ! =kl
1 | o~ w= =
1 < FH > >
! I - g= [ Sf = S
! A~ 85| 2| | ¢
- 22| sl g 5|1
s , = = R [ Sl LR Bl
0 . . . _ e =|o < = |w 1
- -~ - - 4<|_~= 3 5 10 12 —
— — —_ —_ = ELTo Zweg o
535 5 3 v o e
o o o o T \ \ \ e e
VEAVEAVES _ | _ S Eep=ioresizsz
- | TS e Ba LB -
= | o o D2 R
I 4o eBE FE0 5085
[ : : CEfemitaToto t
BaT ! ! R7 - . | PelosE otgattr e | ™
v B N T
—{A8-- Lo _ _ 2o ses20 00 £it
I I SoESETLorn Coo s
Xi—{ 88—~ -~ | e R e e 2 [—EFI—{ M4 y——cH e L
vi—]cs _ | | | | SERwEEoE Es20552E
_ “ “ “ “ REVISIONS
——
Hi— a6 “ R8 | | | | I DATE [E—
| ! ! ! e e | e
4 llﬂ “|||o|__|o|| | | | RELEASED
I I I
ReaN W ] e
CHT- C3 ! | | |
“ | I |
| | I I
PNK— | R6 [ T
A4 ——e _||..I__Io. ||||| | 1 1
RTI B4 1 1 ! ! <
BLK— I 1 1 ]
P SO S S
_ 4~ 2
! | | <
YA | - - _
p—CH—————DSWI—{ A3 - Pl RI “ S
|| -t - B ittt 9
$3 NMERE L ! G
.IQ|W0I:»8| Y o Lo “
a o I
= ! |
| ! 1
$4 0 ro R4 !
—C o—l2— (| ||+ olluol__IY |||||||||| |A |||||||| 8
I I
1 | “
- R9 !
| w
R
I
e e 1 —— P2 ———<J0 SHT 2-14
I
Lo
I I
b
1 I
——RXD———1B6 Lo —
XD B7 Lo
oy a1 | 1 RS
45 (- T e | _ Al
CHO Cé Lo ©
——SHLD Lo ~
b S
1 “ R3 ©
oL—{B2 a1|- - BI TO SHT 3-14
25
/77
26 I
Al
4 LEGEND FUSES:
CODE [ DESCRIPTION LOCATION[SYSTEN | [F1 Tnz T
a1 — CHO——BLUE 14 @m@m @ A1 | IN CAB CONTROLLER 2620|2050 | [ 0
——TXD——BLACK 21 A2 |CONTROL BOX PLATFORM | 8-25 -20/-50
m«o s:_&m w“ A3 | HIGH PRESSURE TRANSDUCER  |13-14 |-20/-50 | [F* M 10
28 m:r_v'wm IN WIRE—5- s} cooo JP1 [ JUNCTION CONNECTOR | 3 -20/-50 | [F4 M5 -1
: - K4 |HOT GAS HEAT RELAY 35 50 MP1,S2,L1,L2,KP1,S6(-20) OR ~
L 0 DA I KP1_|[MOTOR CONTACTOR 24 o0 | |70 |wersaii K, (ke se 50 |10
L1 [LIUID INJECTION VALVE 34,17 (20050 | [76 Tz s 910
29 L2 [HOT GAS DEFROST SOLENOID 6,18 | -20/-50 | Feerpys—
3 | CONDENSER BLOCKING SOLENOID |7 50 o T AT
s M2 |CONDENSER FAN | 5 20/-50 e -
M4 |EVAPORATOR FAN | 20/- R3 | KPI,S6 24
30 PONER Far [rea [ras [raa [ ros [rion Jracomsco [raco [rsco [reco [ron [raeo [Fi1] s Tovarorator Fan 2 WN“MN R |52 OR 1519
v aorso | T T | e | e s o [ use [eon [ron [usa [isa | e WPT | CONPRESSOR CLUTCH 20050 | e 2 | —
/77 |ev 20 onn ToA | oA | 10A | Toa | 7.5A | 1oa | rTon | 2A RTI | TENP SENSOR ASSY 20/-50
3 52 |LIQUID INJECTION SWITCH 3-4,17 |-20/-50 | [R6 [M2 -5
THE PC BOARD 2 IS LINKED WITH THE PC BOARD | INTERNALLY. S3 [ LOW PRESSURE C.0.SWITCH 17-18  [-20/-50 | |RT |M4 I
F21: NEAR BATTERY, IN TRUCK S4  |DEFROST SWITCH ASSY 18 ~20/-50 | |Rg |M5 12-13
F22: NEAR VEHICLE IGNITION SWITCH, IN TRUCK 55 [DOOR_SWITCH ASSY I 20150 | s T SeRTALIPARRLLEL WaIws 20
32 (s)FI, F2, F3, F4, F5, F6, FT, F9, FI1 : IN CONTROL PC BOARD S6 [ THERWAL MOTOR PROTECTOR |24 ~20/-50
/N\-DOOR SWITCH OPTION
” /A-MAX UNITS ONLY ©
A\-WITHOUT HOT GAS HEAT (-20 MODEL)
/N-WITH HOT GAS HEAT (-50 MODEL)
o (&) RT [sm] <C

102



V-520 20/50 3PH, V-520 MAX 20/50 3PH Schematic Diagram, page 2 of 3

RELEASED 26/ Mar/ 2014
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V-520 MAX 10 SPECTRUM Wiring Diagram
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V-520 MAX 10 SPECTRUM Schematic Diagram, page 2 of 2
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DH2 DRAIN HEATER 2 24 F10 EVAP FAN 4
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THE PC BOARD 2 IS LINKED WITH THE PC BOARD | INTERNALLY. PS4 HOT GAS DEFROST SOLENOID 2 |20 RY19 HEATERS DHI, DH2
32 F21: NEAR BATTERY, IN TRUCK PS6 SUCTION BYPASS SOLENOID |19 ELECTRONIC SYSTEM:
(#)F2, F3, F4, F5, F6, FT, F8, F9, FI0, FII IN CONTROL PC BOARD 152 TEMP SENSOR 2 14 MP2 CONTROLLER PLATFORM 2 10-25
3 /N\-HEAT OPTION

/A\-DOOR SWITCH OPTION
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V-520 MAX 20 SPECTRUM 1PH Wiring Diagram, page 1 of 3
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V-520 MAX 20 SPECTRUM 1PH Wiring Diagram, page 3 of 3
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V-520 MAX 20 SPECTRUM 1PH Schematic Diagram, page 1 of 3
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V-520 MAX 20 SPECTRUM 1PH Schematic Diagram, page 3 of 3
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V-520 MAX 20 SPECTRUM 3PH Wiring Diagram, page 1 of 3

" 8 | 7 | 6 5 i 1 | 3 2
| | | REVISIONS
TRUCK SECTION /\ ! \ CONDENSER | CHANGE ORDER REV DESCRIPTION DATE APPROVED
| VEHICLE CAB | SECTION WEAT OPTION I 518843 A |RELEASED 01-Apr-09 J M
BAT—/ : : A— : 543643 B [F20 FUSE WAS 4 AMP, D-6, SHT 2 & 3. 12-Jul-10 Tim K Kopp
| BATTERY | = ! -—CHOﬂ | 26A-04 26 | 588192 G |UPDATED SHORE POWER CABLE. 20-Mar-12 | M TURNQUIST
=1 sl ! Y . N !
4 |I|I|: - ; CH ow—/ | = 2 TI—— | HN-04 15 N |
_ o —
‘ 0= o3 =] | HOST EVAPORATOR SECTION |
I F2l 2-01
D I POS 2 ! S|4 ¢—ov——] | LPCO ! | LIQUID SOLENOID 2
| | |
I 00 P 2-00—] | - | SWITCH | LIQUID SOLENOID | 1 (Ps2)
! | =S n | (PS3] ! ] r- 1
| VEHICLE 1GNITION_SWITCH " | | | —LPC F ! 83-01 n r_oJ\/_-c:I | ’ | L]
S T - -
e e e e | | [ (RS | ST
L) 03 | | U | Hz | U 10T GAS DEFROST SOLENOID 2
| | COND. WOTOR | | - | $4)
777777777777777777777777777 m | (] — + | [[]
CF1-0] HOT GAS DEFROST SOLENOID | 2 |
ENGINE COMPARTMENT | | /_m 0 1 W, | | (751 ‘ ; |_°f\r0_J
LIGUID INJECT ! ! i ] ! ) | I—OJ\/_C | 1] DEFROS T
TEMP SWITCH — } } 4 } L.V | | TERM SWITCH 2
LIS | | —F2 COND. FAN MOTOR 2 | Hi | —
j — _ | —1 oa— 5
IF' B—CLU ‘ ‘ F2-02 fid-cr2-05—croo () ‘ DEEROST \
g | | 1t 1\ | | TERM SWITCH | | CHB? 5
; ; |, —Chx B } — N ¢ - EVAP FAN MOTOR 3
cLu-o— | ‘ U HPCO TRANSDUCER | 12 [ad—] 5 I . . _ N
CLUTCH | i £
F=2 | | HT R | HE—1B | |
oo LU | | S | = | HE B
| | 5 b1 = | EVAP FAN_MOTOR | | = EVAP FAN MOTOR 4
} } Hp c } EF | — )5 K £F 4 A 'u* |
C ! ! LIQUID INJECTION VALVE ! HC B | HR B
! ! ra- 3 ! = | — TEMP SENSOR 2
‘ ‘ [ —Li |_oJ\,-cJ ‘ EVAP FAN MOTOR 2 | O] %
| CONTROL BOX ‘ pa— -- | ‘ - o _u+ | 6 |
| | | R n
\ o \ SHEETZ SHEETZ SUCTION BYPASS SOLENOID | H—a | | 0 &
| e B S (P56 ! = | - — DRAIN HEATER 3
- 01— n r--1 A
! D ¢—CF2-01 42 F—CF2 01— B3-02 I | — TEMP SENSORT : |
! £ ¢4-PC? 43 $—PC? = o LV ! PNK M |, ——=cnre B
! F 4—EXR2-02--—EXR2-01 4 AR 01— —1 W16 2 ! | Ko &
: EF4-0] : 2 P4 01— S = : BLK B | %B%m " DRAIN HEATER 4
JUNC. CONN | O K — - A
> | A4—EFI-01 1 - sl 1 21 [\ DRA‘N«/\H/\WER ‘ i A CHG2 B
! B4—Cro-0l ! = Iz — ! B ¢ LI DOOR SWITCH 2
| C4—CFI-0] | ~ S | ue B | — A ficl.g
| D $—PC | ~ — ! U | DSW2 g .
w E¢—242 | 2 | ] DRAIN HEATER 2| temmes |
\ F {282 \ o — \ > AW H .-
| | m
< N_ I
I JUNC. CONN 2 ! : ¢ H
\ \ o N o U ' R—cge
| | N |~ DOOR SWITCH | I R—cut
| | = [~ roon I R—Chy CH CONN 4
| | z >CCC 1 | | | CHF 2
B 1 1 oo N\ it U ~cHs—cie-014 REMOTE
| | =< ¢ Ly EVAP. SECTION
| t gz‘ >C<: | .
\ \ S5 G ' R—chn2
| | -2 [~ F R—=Cii———
| | 5S [~ CH CONN 2 R—tis—— CH CONN 5
| ‘ P /—% —che2
‘ | =3
\ \ o ;c L] ~CHT=-CHT-01+
] L e I (S Yy = oo =]
= ‘ (N ([ ( (|
— = | | |
ol BEIEIE T INONAN )
UL b L TN S 0 W TR SR AN
xngiggggggvgoxifmv’;&ig>v R I SRS S -\ LS inu,‘\g\‘ ST Y8 S o o = =
= = o > = = - > > o 2L 5 m = E = o I Lon L o oo ===
N I O A A O W O O O O LI il O el U O O i i S S
AT A2 A3 A4 A5 A6 AT A3 BT Be B3 B4 BS B6 87 B8 CI C2 C3 C4 C5 Co6 CT (8 2 3 4 5 6 1 8 9 10 IT 12 T2 3 4 5 6 1 8 9 10 IT T2 2 3 45 6 7 8 9 10 Il 12
MP1-C | MPI-C2 MP2-C| MP2-C2
| Pcsl | | PCB2 |
THERMO KING PROPRIETARY DATA CAD GENERATED DRAWING,
A CONTROL BOX THIS DOCUMENT conTalns propriETARy | DO NOT MANUALLY UPDATE 'n) Ingersn““and'
NOTE I: GROUND STUD LOCATION AT THE BOTTOM CONDENSER SECTION et L R o - (_/ Thermo King
07 COMENSER Frave B N RIEHE: DIAGRAM WIRING
NOTE2: SHEET3 - HEAT OPTION ONLY bSED Ok OIVER ThAl TNE PURPOSE CHE”REDRAJ N V-520 MAX MT-20
N K carmmion e L 230V/3PH/60HZ-12V/24V
HOT WATER HEAT OPT‘ON THERMO KING CORPORAT|ON
J McFADDEN 0\—Apr—09 SIZE| CODE IDENT NO |DWG NO REV
-DOOR SWITCH OPTION R D |E49443| G
- - SCALE: NONE_ [REF DWG: 2E087IISHEET I OF 3
B 8 T 6 5 T 4 3 2 | |

114



V-520 MAX 20 SPECTRUM 3PH Wiring Diagram, page 2 of 3

-

8 |

6 |

| 2

SHEET- | |

TRANSFORMER CONNECTION FOR 12V

X1,X4,CMC,OL

.5
° =T

'
b0 =\

/—

TRANSFORMER CONNECTION FOR 24V

: 6 /II.S D
| §§ 0L
i 5| B
I'l230 % 0 _r A
| (47 n
- |a00 x| |
L4 D

GND,CHIO,CHII,2A1,2A2,2B1,282,2-01,2-02,02

N
r-—_—"
T
T S
— 02 ILZ_ | _TZI T2-U
B OI 1 1 W-
8K N T
69

Al A2

L. — J
COMPRESSOR CONTACTOR

\
oL
STBY PWR RELAY
----- T
[ 282 ——
O 81 >p—2— 28]
30 2801
N Bl N

3 PHASE

COMPRESSOR
T2-U -0 o)
13-V———Vv40O o
TI-W W—=Q @J o)
GND GND &b

o
THERMAL MOTOR
PROTECTOR

o~

ooy

<%

BATT DISCONN. RELAY

HIl
;émmgé

GND2

HW—
HX—\

CONDENSER
CONTROL BOX

1* 02
|
T——85»p SWB _ — — _ = = - — _ —
2 1
| STANDBY COMPRESSOR
- ] CONTACTOR FUSE
EXTERNAL / SHORE POWER |
DIN RAIL—
STAND_BY | E *
X L1(BLK) _@D :
—
Y L2(WHT) | =
7 L3(RED)—|— — ;
G CHIGRN) | STANDBY cmssocomcm
| CONTACTOR ASSEMBLY
@Ingersollﬂand.
| Thermo King
SIZE[ CODE IDENT NO |DWG NO REV
) 1£49443[7
| SCALE: NONE_ [ REF DWG: 2E087IIJSHEET 2 OF 3
8 6 | 2 |



V-520 MAX 20 SPECTRUM 3PH Wiring Diagram, page 3 of 3

-

116

8 | 7 | 6 | 1 3 |
SHEET- | ‘SHEEH mT T
HEAT OPTION ONLY TRANSFORMER CONNECTION FOR 12V CONDENSER TRANSFORMER CONNECTION FOR 24V
= 2 2R-01 |
\ o Tl .3 S
= g o o § ] | . %
g‘ ‘ = /—L2’0\—‘ B 9__|—' :
] - C
g - b ] = ; R |
g ‘ 230 § 0 _r 68000uF 2.2k - 30 %
- £ —e /o— | .
o d :
‘ F ES :
“f 400 CXA = | oo
S — ‘R [ °
%: L e —— \
=) | L0 -—C e 1A= 01— COMPRESSOR
o 5 e LIA-02—— 4 |
~ ‘ r-—_—n
= e e |
- | 1
= L3(RED = 1 = 13-
= | —— e~ 12 ——
S — D = 1 oo T2-U | ———GND———=—GND
= | JUMP-L I = 1 = TI-W
5 L1 (BLK) N i THERMAL MOTOR
a 69 | PROTECTOR
% MC Al A2 ~
L. — J ooy
ENGINE: COMPARTMENT | COMPRESSOR CONTACTOR = 1=
1 [@1t-18}
WATER_PUNP L HEAT OPTION. RELAY | NNEENNN
) 26A-03 ‘ [~ O8T4——26A-05— |
26401 ;
i HN03:|‘ [_ | I, o-e———6a-06— - | — —
264-05
PILOT_SOLENOID 5 CONDENSER
KOT WATER SOLENOID) } R ‘ 30_{_2“ 04— CHI—— CONTROL_BOX
oA oe—fid—264-02 EreA-0oN SIBY_PUR RELAY 2o Cildr i —
A ‘ | a1 I I TN
pBp—-CHN - 02— —CHN-0| 19 . Ir " 28— s H
\ FL L ——2RB GND2
| 30 -k 2R-01
| @86 D N— >] BATT DISCONN. RELAY
=l N !
| L _85:”1’—5W5_°—|>|—°_3WDW B CHO
I 87
‘ BATT_PWR RELAY ! SW—
| ‘ 10 W
[ 20— o 86 2RBI
T o871 »p— 2h2 —
| i . 00— ! '
| gger 2-03—L—0 00— A s "
|
| (: ) |
| Sol 35w SUB I ey N e
\—. Z /
| Fe =0 \ ELECTRIC HEAT
can-o3 HN -0 (HEAT OPTION) ok | oge HOST EVAP UNIT/REMOTE EVAP UNIT \ STANDBY COMPRESSOR CONTACTOR (]
- 4‘ ..|D=.° X ‘=._|..°T3 (HEAT OPTION) CONTACTOR FUSE ),
N—— P - L2~ | ELECT. HEATER
EXTERNAL / SHORE POWER L2-01=2p 1 Ste—T2H) = W | ‘D\N RAIL (
STAND_BY ‘ —JUMP-L I = 1 s T1-HI ‘D
; 264 06—ef ~fe——2R2 -0 | N ’“’..r} 39
X 4—L1(BLK) SN = B OB
= = -
Y L2(WHT) HEAT CONTACTOR ‘ ‘ o] . I:IEI:I@ CEE'E
= o =
7 L3(RED)—’— —1 8@ Q@@QQ_
6 $—CH(GRN) WN-0 D! | m Y 0y
‘ STANDBY COMPRESSOR CONTACTOR LECW\C HEAT CONTACTOR
| HIGH TEMP LIMIT SWITCHEY o CONTACTOR ASSEMBLY WITH
| ';u | ELECTRIC HEAT OPTION
2—2r2-01 i
ngersollRand.
‘ ‘ @ gThermo King
SIZE| CODE IDENT NO [DWG NO REV
| | 0 1£49443[ 5
‘ SCALE: NONE_ [REF DWG: 2E08TIIJSHEET 3 OF 3
8 T 6 5 T 4 | 3 | 2 |



V-520 MAX 20 SPECTRUM 3PH Schematic Diagram, page 1 of 3

fan (&} fas <c
ZLu
TO SHT 3-16 B 282——<T0 SHT 2-| S
aOd
= | < |
- 2 _ ~
TO SHT 3-20 H N>N\AHO SHT 2-1 . O N M -
= o — O~ s
i 1 e = e
2 N 2 mK < | ]F
= —|— =
JC1 R TRV =
7 7 [— == ~ 2
7 %Joﬁéi 7 U e P 2
3 @ | <o
= = o
I —] = —~
7 — < o T |2 &
4 s e SomE |2
. << @ — =
o -\ = =2
e [ O =
o |2 »
~ |z S
5 - = El
6 S - sz | 3| 3| S
S = I
— — — — e ES = = =
s> 5 5 - i T
o o o o , o= 12
1 — — — — o~ == =
- =2 | Blgolg BE
g [ L] Els [FE2;
I3 5 10 12 = © = =
MPI - C2 oo 228 2o83s
¢ W T T T =ooetsSozEEr eI
| [ N T B
! Ll g8 mom=  UEEeS
| Lol ESats-Lnpd 2 135
, [ T T B cEofogbEsRl oxs
| e
—BAT— AT ! [T 27205420808
| R RO i
I L 03—as - RS e e A A giiestiongtels
| | | | | F3 TP o et P
, | SoESCS = S=8Z355
oq—r | T o e A 2 —EFI —CH £222225850 Jattn
Xx4— C8 | boororl 2EEnEsoE 225858
12 | " " " " REVISIONS
——CH I !
Ao , RY8 o crase] % | wiiios | T
wp 4 36 |— \\4 ,\\$|A - Lo RELEASED
13 Sl s L A X } g 5 [ o | W
= oHT c3 ” \\\\\\\\\\\\\ o \O\g\ 4 tre CH 5A FUSE WAS 4A, LINE 4, SHT 3.
! Lo BT
" i o I S o
RY6 [ .
PNE—1 04 I AT | B mﬂmﬁw AR
Al A2 -
I5 S BLK— B4 L Lo P2
\\\\\\\\\\\\\\\ [ _
W o g ~ 6 CHP
| F5 | | [3)
s | _______ o .
16 pswi A = b . < e | g
+ CH—————DSWI 43 ; L
- _ __ N o __
g SR e |
£ , , |
17 LPCO G 2 L !
00 1PCON2 o b :
£ , , |
| |
18 DTS o RY9 !
|
»—CH o—l2—c¢| 42 |- -— !
, . F6
| |
19 | e S\ | P2 ———<0 SHT 2-14
| |
| |
| |
20 W , RY 4 PSi
44|~ e T e L 8§ ——26—o\ro——CH—or9
| |
| |
21 | I
| |
——RXD——B6 b
22 ——TX———187 b
——9V———C7 b
| | 5}
. WOIOQ C6 ” | -
—SHIELD | " W
| |
oL— 1, i RY3
24 47|- e L Bl -CNC€ TO SHT 3-14
25
/77
26
LFGEND FUSES:
CODE DESCRIPTION LocATION| |2 CONDENSER FAN | s
21 cHo VEL/ORN— | Y = CCLI__ |COMPRESSOR CLUTCH 6 3 EVAPORATOR FAN | 0
. CFMI__ | CONDENSER FAN MOTOR |
{mww wgmx w [ COMPRESSOR CONTACTOR Fe EVAPORATOR FAN 2 9
" N1 RED ] DSWI__ | DOOR SWITCH | F5 GoLl LIS LIV, Sl 16
~—SHIELD 5 < cooo DTS DEFROST TEMP SWITCH | :
EE—— EFMI |[EVAPORATOR FAN MOTOR | Fo CONDENSER FAN 172 9
EFNZ | EVAPORATOR FAN MOTOR 2 RELAYS:
JCl JUNCTION CONNECTOR | RYI CCLILLIS LIV 16
29 s L1QUID INJECTION SWITCH |17 RY3 CMC, THP 24
LIV L10UID INJECTION VALVE |17 fve o1 2
LPCO__ | LOW PRESSURE C.0 SWITCH |17
PS| HOT GAS DEFROST SOLENOID |20 RY® CONDENSER FAN 1| ;
30 FUSES TMP THERMAL MOTOR PROTECTOR | 24 RYT EVAPORATOR FAN | N
POWER | F21 | Faco) | Faco | Fac) | Fseo [ Fecn [ Froo [ Feeo | Face [Fion [ Fiico MMVS ﬁum Wmmwmmmm TRRTSTICER ”w m RY8 EVAPORATOR FAN 2 13
/77 B 154 154 150 | 20A 10A I5h | 20A 15A 15A 2A ’ RY9 SERVAL/PARALLEL CFMI/z |18
31 24V 10A 10A 10A oA | 7.5A 10A 10A 10A 10A 24 ELECTRONIC SYSTEM:
Pl CONTROLLER PLATFORM | 10-25
THE PC BOARD 2 IS LINKED WITH THE PC BOARD | INTERNALLY. DISPLAY [ IN CAB BOX 27-29
37 F21: NEAR BATTERY, IN TRUCK
(x)F2, F3, F4, F5, F6, FT7, F8, F9, FI0, FII IN CONTROL PC BOARD
/N\-DOOR SWITCH OPTION
33

117



V-520 MAX 20 SPECTRUM 3PH Schematic Diagram, page 2 of 3

n n g
— — O H
> > e
~ |~
s S
Y Y TEEaN
: = = &=
- = [
7 Jez 43 3
- =
3 | | 8
=
=
4 B
-z —
5 1 g M
T ol Gl
v
6
7
8
I 3 5 1 12
9
10
I
2 £F4 S EFMAy—CH—
12
13 ~
oy £F EFM3—CH——
6—3 '
5 P
14 152 e s
- WA—B8—4 |
pswe A\ g po——SHT 1-19
—CH—o————DSW2— 6
15 . B
6 F2-02 F2 CH »
|6 o~
DTS2 S ~ PS?
- — . o
CH o—I2A—8 o 0 3
W .
|7 ~
[=]
z
g PS3
18 o B3-0-o/\ o——CH——o8
o
o ——83 pSh
o B3-02-0/\ro——CH—rs
19 N
7 g
20 PS4
12 28 H
21
DH3
18— AM——CH——
22 DH4
9 27-02 27C—+ M H
23
DH|
24 2T AW e[
o~
o DH?
o ! 27-01 27 A H
25 e
26
/77
27
LEGEND FUSES:
CODE DESCRIPTION LOCATIO F7 CONDENSER FAN 2 4
28 CFM2 CONDENSOR FAN MOTOR 2 15 r8 PS2, PS3, PS4,PS6 16
DHI DRAIN HEATER | 24 DH3, D4
] EVAP FAN 3
DH? DRAIN HEATER 2 25
Flo EVAP FAN 4
DH3 DRAIN HEATER 3 21
29 Fi HEATERS DHI,DH2 25
DH4 DRAIN HEATER 4 22
RELAYS:
oswe DOOR SWITCH 2 15 RY 10 CONDENSER FAN 2 14
30 DTS2 DEFROST TEMP SWITCH 2 16 RV P52 s
FUSES
EFM3 EVAPORATOR FAN MOTOR 3 13 RY 12 PS3. PS6 s
POWER | F21 | F2(#) | F3(#) | FAC+) | F5(#) | F6C+) | FT(#) | F8C+) | FS(*) | FI0C+) | FII FrNg EVAPORATOR FAN MOTOR 4 I s bt %
12V | 5A I15A | 5A 20A 10A I15A 20A I15A | 5A 2h
31 24v pon 10A 10A 10A 10A | 7.5A 10A 10A 10A 10A 20 MMM %Mm;oMomU“ﬂHWm : ﬂv Fria HEATERS DH3, DH4 2
RYIT EVAP FAN 3 13
PS3 LIQUID SOLENOID | 17
THE PC BOARD 2 IS LINKED WITH THE PC BOARD | INTERNALLY. - Vo oAs DEFROST SoLEno D 2 120 RYI8 EVAP FAN ¢ Il
5 F21: NEAR BATTERY, IN TRUCK RYI9 HEATERS DHI. DH2 24
(*)F2, F3, F4, F5, F6, FT, F8, F9, FI0, FIl : IN CONTROL PC BOARD Ps6 SUCTION BYPASS SOLENOID |19 ELECTRONIC SYSTEM:
152 TEMP SWITCH 2 14 Wp2 CONTROLLER PLATFORM 2 10-25
/N\-DOOR SWITCH OPTION
33
) (@) RT [am] e

118



V-520 MAX 20 SPECTRUM 3PH Schematic Diagram, page 3 of 3

fan (&} fas <c
Bl
EXTERNAL / SHORE POWER Sl
<t |-
400V/3PH/6OHZ e COMPRESSOR 3 PHASE MOTOR g |
) X BLK-LI o TI-W MM o |3
Y WHT-L2 l o T2-U CHIRE
z RED-L R T3-V g: =
’ 6 RN T S
= ! LI L , 2k
5 5A - TMP n g |?
4 ,|$i>\‘ L2 N 2 B
0V 230V 400V -z —
5 g |2
6 sy v sy oy
7 L .
- z “ z
8
L et mmre , H
5h SEE BRIDGE |
$ SHT -7 >——t—o \_p—xI— | CONNECTIONS ! Cl
5 - " 2R e cH
SHT 1-7 Kb\ _o—14 N
10
I
12
a (@
86 85
' SHT 1-24 HY
K2
SHT 1-1 B |52 2R o K2
5
t
86 85
6 0
; SHT 1-7 0 .
SHT 1-7 - "
K
¢ SHT 1~ 2A 87 : 30
19
20
21
/77
22
e LEGEND
CODE DESCRIPTION LOCATION
BATT BATTERY 19
24 BD BATTERY DISCONN. RELAY 15,16-18
Cl CAPACITOR 68000uF Il
—_———————————— ———————— cc COMPRESSOR CONTACTOR -3
25
h J R N
12V 7 24v 7 K2 STANDBY RELAY 16,16
26 e | Rl RESISTOR 2.2K 12 N
| ] ] |
r-——> "/~ - a [N AN AN ANl TMP THERMAL MOTOR PROTECTOR 3,4
W \>ﬁ N N N ! ,r\\ﬁ\ \\\\\\\\\\\\ | , 0 TRANSFORMER 47
{ S [y O N
27 sy ov sy oV 1.5V oV 1.5V 0 FUSES
7 H V V Fel BATTERY FUSE ]
- | I |
28 , ,
1.5V H 7 ' ‘ ' ‘ 7
0 0 | |
2 X2 X h . 2R h
30 ! !
R
| |
3 h h
I I
32 | |
I I
33 | |
I I
| |
=y &) RT fas <c

119
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V-520 50 Refrigeration Diagram

-
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V-520 10 SPECTRUM Refrigeration Diagram

-
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V-520 20 SPECTRUM Refrigeration Diagram

-

2
REVIS IONS
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V-520 50 SPECTRUM Refrigeration Diagram
-
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