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The maintenance information in this manual covers unit models:

V-200-10 (918247) V-300-10 (918260)
V-200-20 (918248) V-300-20 (918261)

V-200 MAX-10 (918249) V-300 MAX-10 (918262)
V-200 MAX-20 (918250) V-300 MAX-20 (918263)
V-200 MAX TC-10 (918255) V-300 MAX TC-10 (918264)
V-200 MAX TC-20 (918256) V-300 MAX TC-20 (918265)

V-200 MAX TC-20 SAFEWAY (919966)

For further information, refer to:

V-200/V-300 Series Operating Manual TK 51877
V200 Series Parts manual TK 50781
V300 Series Parts Manual TK 51308
V200 MAX TC TK 51140
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.

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 fithess 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-404A/R-134a

WARNING: Use ONLY Polyol Ester based refrigeration compressor oil (TK P/N 203-413) in
R-404A and R-134a units.

DO NOT use Polyol Ester based oil in standard Thermo King units.
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!

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

General Practices

1. ALWAYSWEAR GOGGLESOR SAFETY
GLASSES. Refrigerant liquid, refrigeration
oil, and battery acid can permanently damage
the eyes (see First Aid under Refrigeration
Oil).

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

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

4. Make sure gauge manifold hoses are in good
condition. Never let them comein contact
with abelt, fan motor pulley, or any hot
surface.

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

6. Fluorocarbon refrigerants, in the presence of
an open flame or electrical short, produce
toxic gases that are severe respiratory irritants
capable of causing death.

7. Make sure all mounting bolts are tight and are
of correct length for their particular
application.

8. Useextreme caution when drilling holesin the
unit. The holes may weaken structural
components, and holes drilled into electrical
wiring can cause fire or explosion.

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

10. Use caution when working with a refrigerant
or refrigeration system in any closed or
confined areawith alimited air supply (for
example, atruck box or garage). Refrigerant
tendsto displace air and can cause oxygen
depletion resulting in suffocation and possible
death.

11. EPA Section 608 Certification is heeded to
work on refrigeration systems.

Refrigerant

Although fluorocarbon refrigerants are classified
as safe refrigerants, certain precautions must be
observed when handling them or servicing a unit
in which they are used. When exposed to the
atmosphere from the liquid state, fluorocarbon
refrigerants evaporator rapidly, freezing anything
they contact.

First Aid

In the event of frost bite, 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 eyes with large amounts of water and get
prompt medical attention.

e SKIN: Flush areawith 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 victimto fresh air and
use CPR if necessary. Stay with victim until
arrival of emergency medical personnel.

Refrigeration Oil

Avoid refrigeration oil contact with the eyes.
Avoid prolonged or repeated contact of
refrigeration oil with skin or clothing. Wash
thoroughly after handling refrigeration oil to
prevent irritation.

First Aid

In case of eye contact, immediately flush with
plenty of water for at least 15 minutes. Wash skin
with soap and water. CALL A PHY SICIAN.

Electrical Hazards

High Voltage

When servicing or repairing a refrigeration unit,
the possibility of serious or even fatal injury from
electrical shock exists. Extreme care must be used
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Safety Precautions

when working with an operating refrigeration
unit. Lethal voltage potentials can exist on
connections in the high voltage tray of the control
box.

Precautions

1. When working on high voltage circuits on the
refrigeration 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.

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

3. Treat al wires and connections as high
voltage until ameter and wiring diagram show
otherwise.

4. Never work alone on high voltage circuits on
the refrigeration unit, another person should
always be standing by in the event of an
accident to shut off the refrigeration unit and
to aid avictim.

5. Have electrically insulated gloves, cable
cutters and safety glasses available in the

immediate vicinity in the event of an accident.
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First Aid

IMMEDIATE action must be initiated after a
person has received an electrical shock. Obtain
immediate medical assistanceif 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.

If the victim has to be removed from alive circuit,
pull the victim off with anon-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
power source, check immediately for the presence
of apulse and respiration. If apulseisnot present,
start CPR (Cardio Pulmonary Resuscitation) and
call for emergency medical assistance. If a pulse
is present, respiration may be restored by using
mouth-to-mouth resuscitation, but call for
emergency medical assistance.

Low Voltage

Control circuits used in the refrigeration unit are
low voltage (12/24 volts dc). This voltage
potential is not considered dangerous, but the
large amount of current available (over 30
amperes) can cause severe burnsif shorted or
ground.

Do not wear jewelry, watch or rings. These items
can short out electrical circuits and cause severe
burns to the wearer.



Specifications

GENERAL

Compressor
Compressor Oil Charge 1 Compressor systems
2 Compressor systems
Compressor Oil Type
Defrost Method:
Defrost Timer: Initiation Interval

Termination Interval

TK208R, or SELTEC TM-13XD
or SELTEC TM-15XD

12 oz. (354.8 ml)

24 0z. (709.7 ml)

Polyol Ester P/N 203-413

Hot gas

Adjustable, 1 hour to 10 hours
Termination is not timed.

Defrost is terminated by Klixon switch.

R-134A REFRIGERATION SYSTEM (V-200/V-300-10, V-200/V-300-20)

Refrigerant Charge

V-200 3.0 Ibs. (1.36 Kg)

V-300 3.85 Ibs. (1.75 Kg)

Defrost Termination Switch: Opens
Closes
High Pressure Cutout Switch: Opens
Closes
Low Pressure Cutout: Opens
Closes
Condenser Fan Pressure Switch: Opens
Closes

48.0+54F(89+3.0C)
36.0+54F(2.2+3.0C)

300 + 10 psi (2068 + 69 kPa)

200 + 20 psi (1378 + 69 kPa)

5to 11 in. Hg vacuum (-17 to -34 kPa)
410 7 psi (28 to 48 kPa)

130 + 10 psi (896 + 69 kPa)

180 + 10 psi (1241 + 69 kPa)
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Specifications

R-404A REFRIGERATION SYSTEM (V-200/V-300 Max-10, V-200/V-300

Max-20, V-200/V-300 Max TC-10, V200/300-Max TC-20)

Refrigerant Charge

Defrost Termination Switch:

Liquid Injection Switch:

High Pressure Cutout Switch:

Low Pressure Cutout:

Suction Pressure Regulator

Condenser Solenoid Pressure Switch:

14

V-200 2.75 Ibs. (1.25 Kg)
V-200TC 4.00 Ibs. (1.81 Kg)
V-300 4.00 Ibs. (1.81 Kg)

Opens
Closes
Opens
Closes
Opens
Closes
Opens

Closes

Opens

Closes

48.0+54F(89+3.0C)
36.0+54F(2.2+3.0C)
200t5F (93+3C)
230+5F (110+3C)

450 + 10 psi (3100 + 69 kPa)
375 + 10 psi (2585 + 69 kPa)
5to 11 in. Hg vacuum(-17 to -34 kPa)
410 7 psi (28 to 48 kPa)

26 psi (180 kPa)

300 + 10 psi (2068 + 69 kPa)
200 + 20 psi (1378 + 69 kPa)



Specifications

ELECTRICAL SYSTEM

Fuses

Fuse 1: Evaporator Fan Motor (EF1)
Fuse 2: Evaporator Fan Motor (EF2)

Fuse 5 on TC Units: Remote Evaporator Fan Motor (EF3)

Fuse 6 on TC Units: Transformer Fuse

Condenser Fan Motors

Fuse 3: 2A Circuits
Fuse 4: 2R1 Circuit
Fuse 4/1: Cab Control Box

Fuse 7: Defrost Circuit

12V & 24V Units = 3 amps
12V & 24V Units = 3 amps

12V & 24V Units = 4 amps
12V & 24V Units =1 amps

Voltage Full Load rpm Full Load Current
12 Vdc 2800 8.0t0 9.5 amps @ 13Vdc
24 Vdc 2800 3.9to 4.1 amps @ 26Vdc

Evaporator Fan Motors

Voltage Full Load rpm Full Load Current
12 Vdc 2800 6.1t0 6.2 amps @ 13Vdc
24 Vdc 2800 3.5t0 3.9 amps @ 26Vdc

Coils for Hot Gas Solenoids, Condenser Solenoids, and Liquid Line Solenoids

Voltage Current Resistance

12 Vdc 2.3 amps 5.2 ohms

24 Vdc 1.3 amps 20 ohms
Liguid Injection Solenoid Coils

Voltage Current Resistance

12 Vdc 0.7 amps 17 ohms

24 Vdc 0.2 amps 67 ohms

12V Units = 15 amps, 24V Units = 10 amps
12V Units = 15 amps, 24V Units = 10 amps
12V Units = 25 amps, 24V Units = 20 amps

12V Units = 5 amps, 24V Units = 3 amps

BELT TENSION (Using Tool P/N 204-427) Field Reset
Engine Driven Compressor Belt 58
Electric Standby Compressor Belt 58
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Maintenance Inspection Schedule

Weekly

Monthly

Semi-
Annual

Annual

Inspect/Service These Items

ELECTRICAL

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

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

Inspect wire harness for damaged wires or connections.
Inspect/replace DC fan motor brushes.

REFRIGERATION

Check refrigerant level.
Replace dehydrator.

STRUCTURAL

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 (belt tension tool P/N

204-427).

Clean entire unit including evaporator coil and condenser coil.

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

Introduction

The Thermo King V-200/V-300 and V-200/V-300
MAX truck refrigeration systems are designed for
low and medium temperature applications on vans
and small-sized trucks with one compartment.
The V-200/V-300 MAX TC systems control the
temperaturesin two compartments. There are two
basic models:

* Model 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.

The system consists of at |east three separate
assemblies: the condenser, the evaporator, and the
compressor. TC units have an additional
evaporator for the second compartment and an
optional TC/heat kit.

Condenser

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

Evaporator

An evaporator is mounted on the ceiling inside the
truck box. The additional evaporator for the TC
unit isalso mounted on the ceiling inside the truck
box.

Compressor

The compressor is mounted on and driven by the
truck engine. Refrigeration hoses or lines are used
to connect the condenser, the evaporator, the
compressor and any other components. Model 20
units have another compressor and an electric
motor mounted in the condenser section for
electric standby operation.

The engine compressor is driven by abelt from
the engine. The eectric standby compressor is
connected in parallel with the engine-driven
compressor. The standby compressor is driven by
abelt from the electric motor. Both compressors
use the same refrigeration system circuit. Check
valves isolate one compressor from the other
during operation.

Compressor operation is controlled by the
thermostat, which energizes the compressor
clutch during engine operation or starts the

€l ectric motor and energizes the compressor
clutch on electric standby operation. The
refrigeration system is protected by ahigh
pressure cutout switch 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 still
plugged into a power receptacle, the unit will
remain working in electric mode; the engine
driven compressor cannot be started until the
power cord is unplugged from the unit as the
selection of engine operation or standby operation
is automatic.
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Unit Description

Control Circuits

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

In-Cab Control Box

Unit operation is controlled with an in-cab control
box, which is mounted in the truck cab. It includes
an On-Off switch, manual defrost switch,
thermometer, thermostat, thermostat adjustment,
and indicator lights.

The TC unit has an additional in-cab control box
to operate the second compartment. It is switched
on and off from the main in-cab control box and
includes a thermometer, thermostat, thermostat
adjustment and indicator lights.

Oil Separator

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

Refrigerant

The V-200-10/V-300 and V-200/V-300-20 units
use R-134arefrigerant. The V-200/V-300
Max-10, V-200/V-300 Max-20, V-200/V-300
Max TC-10, V-200/V-300 Max TC-20 units use
R-404A refrigerant.

Liquid Injection System

V-200/V-300 MAX and V-200/V-300 MAX TC
units use R-404A and have aliquid injection
system to limit discharge temperature of the
engine driven compressor. If the discharge gas
leaving the compressor reaches atemperature of
230+ 5F (110 = 3 C) the liquid injection switch
closes, providing voltage to the liquid injection
solenoid. The solenoid opens avalve, alowing
liquid refrigerant to flow from the liquid line near
the drier inlet to the metering orifice attached to
the suction line fitting on the engine driven
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compressor. As the 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+ 5F (93 £ 3 C),
the liquid injection switch opens, the liquid
injection solenoid closes and refrigerant no longer
flows through the liquid injection system.

Evaporator Drain Tube Heaters

Evaporator hesters are used in R-404A unitsto
avoid drain tube blockage because of ice
accumul ation inside the evaporator. Two
harnesses are located inside the drain tube. These
resistive wires melt the ice while the unit isin
DEFROST mode.

Electric Standby Operation

During eectric standby operation, the thermostat
controls the operation of the unit by energizing
and de-energizing the power relay, the electric
relays, and the heat contactor. The thermostat
places the unit in cool by energizing the power
relay and the electric relays.

The thermostat places the unit in null by
de-energizing all the relays and contactors. The
thermostat places the unit in heat by energizing
the heat contactor.

When the power relay and the electric relays are
energized, they close contacts that energize the
fan relay, the motor contactor, and the electric
standby compressor clutch.

When the heat contactor is energized, it energizes
the electric evaporator heaters and the fan relay.
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Unit Features

Condenser
ES200 Max Evaporator (V-200)
ES300 Max Evaporator (V-300)

Slim ES100 Max Evaporator for TC Units
(V-200)

Slim ES150 Max Evaporator for TC Units
(V-300)

In-Cab Control Box with Digital LED
Thermometer (Standard)

Electronic Thermostat (Standard)
Defrost Timer (Standard)

Automatic Hot Gas Defrost (Standard)
Manual Defrost Switch (Standard)

Qil Separator (Standard)

Seltec TM-13XD Engine Driven Compressor
(V-200 Standard)

Seltec TM-13XD Electric Standby
Compressor (V-200 Standard)

Seltec TM-13XD Engine Driven Compressor
(V-200 Standard)

Seltec TM-13XD Electric Standby
Compressor (V-200 Standard)

Seltec TM-15XD Engine Driven Compressor
(V-300 Standard)

Seltec TM-15XD Electric Standby
Compressor (V-300 Standard)

Condenser Fan Pressure Switch (Standard
with R-134a units)

Liquid Injection (Standard with Max units)

Suction Pressure Regulator (Standard with
Max units)

Evaporator Drain Heaters (Standard with Max
units)

Jet Lube™ Compressor Lubrication
(Standard)

Jet Cool™ Compressor injection cooling
(Max Models) (Standard)

Protection Features

High Pressure Cutout Switch - The High
Pressure Cutout Switch is a pressure sensitive
switch. It islocated in the discharge line near
the oil separator on Model 10 units. It is
located in the discharge check valve on Model
20 units.

If the discharge pressure rises above the
switch’s opening pressure, the switch opens
the circuit to the PR Relay to stop the unit.
The opening pressure for R-134a unitsis
300 psi (2068 kPa). The opening pressure for
R-404A unitsis 450 psi (3100 kPa).

When the discharge pressure falls below the
switch's closing pressure, the switch closes to
restart the unit. The closing pressure for
R-134aunitsis 200 psi (1379 kPa). The
closing pressure for R-404A unitsis 375 psi
(2585 kPa).

Condenser Fan Pressure Switch - VV200-20
units with R-134a are equipped with a
Condenser Fan Pressure Switch. This switch
islocated on the discharge line near the ail
separator. It helps the unit to keep the
condenser head pressure higher in cool
ambients and on-road. This feature allows
better control of the head pressure and the
thermostatic expansion valve, and at the same
time increases the evaporator pressure.
Moreover, in cool ambients and on-road, the
defrost is carried out quicker.

When the condenser head pressure rises above
180 psi (1241 kPa), the condenser fan pressure
switch closes, starting the condenser fan.

When the condenser head pressure falls below
130 psi (896 kPa), the condenser fan pressure
switch opens, stopping the condenser fan.

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 circuit
to the PR Relay to stop unit operation.
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Control Box

P.C. Board

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

Even though that al P.C. Boards have asimilar
layout, there are some differences from one to
another depending on the unit moded and which
functions they carry out.

=

CON.2 @/4
&

AJALT74

1. | Connector C-4 5. | Connector C-1

2. | Defrost Timer 6. Connector C-4

3. | Relays 7. | EFR Selector

4., | Connector C-2

Figure 1: Typical P.C. Board
Connectors

All connector codes (C-1, C-2, etc.) are stamped
on the P.C. Board. Pins on the connectors are
numbered counter-clockwise.
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1. |Fusel 4. Fuse 4
2. |Fuse?2 5. Fuse 5 (TC units only)
3. |Fuse3 6 Fuse 6(TC units only)

Figure 2: P.C. Board Fuses

Fuses 1, 2, 3, and 4 are located on the PC. Board.
TC unitsalso have Fuse 5 and 6 on the PC. Board.

Fuse 1 protects Evaporator Fan Motor 1 (EF1).
12V Units= 15 Amps
24V Units= 10 Amps

Fuse 2 protects Evaporator Fan Motor 2 (EF2).
12V Units =15 Amps
24V Units= 10 Amps

Fuse 3 protects the 2A circuit.
12V Units =30 Amps
24V Units= 25 Amps

Fuse 4 (Model 20 only) protects the 2R1 circuit.
12V and 24V Units= 3 Amps

Fuse 5 (TC units only) protects the Remote
Evaporator Fan Motor (EF3).

12V Units= 15 Amps

24V Units= 10 Amps

Fuse 4/1 & Fuse 4/2 are located inside the In-Cab
Control Box. They protect the In-Cab Control box
from overload.

12V and 24V Units= 1 Amp
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1

| 1. | Fuse 4/1

Figure 3: Fuse 4/1

Fuse 6 (TC units only)
12V Units= 15 amps
24V Units= 10 Amps

Fuse 7 is located on the heat harness (optional
equipment) in the control box.

12V and 24V Units= 1 Amps

Common Relays
The common relays are located on the P.C. Board.

Power Relay (PR)

The Power Relay is energized when the In-Cab
Control Box ON/OFF Switch is pressed (Unit
Start) and the box temperature is higher than the
setpoint temperature.

Evaporator Fan Relay (EFR)
When the Fan Relay is energized, battery voltage
energizes evaporator fan motors EF1 and EF2.

Defrost Relay (D)

The Defrost Relay controls operation of the
defrost cycle.

The Defrost Relay is energized when the In-Cab
Control Box Defrost Switch or by the Defrost
Timer completes the circuit through the Defrost
Termination Switch to ground.

The Defrost Relay will remain energized until the
defrost cycle is terminated by the Defrost
Termination Switch or the In-Cab Control Box
ON/OFF Switch is pressed.

Standby Relays

The standby relays CR1, CR2 and ER are located
on the P.C. Board in Modéel 20.

Commutation Relays (CR1 and CR2)

When the Commutation Relays are energized the
electric power for the unit changes from Battery
Supply to Power Cord Supply.

Electric Standby Relay (ER)

When the Electric Standby Relay is energized it
turns on the AC Motor of the electric standby
compressor and de-energized engine driven
compressor clutch.

Overload Relay (OL)

The Overload Relay islocated in the Control Box
below the P. C. Board.

The Overload Relay switches off the unit when
the current draw through the AC Motor is
excessive.

Multi-Temp Relays

The multi-temp relays FR2, PS2R, and PS3R are
located on the PC. Board 11 used in TC units.

Remote Fan Relay (FR2)

When the Remote Fan Relay is energized, battery
voltage energizes evaporator fan motor EF3 in the
remote evaporator. It is controlled by the second
compartment thermostat.

Pilot Solenoid Relay 2 (PS2)

When the Remote Fan Relay 2 is energized,
battery voltage energizes the liquid line solenoid
for the front evaporator. Itiscontrolled by the first
compartment thermostat.
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Pilot Solenoid Relay 3 (PS3)

When the Remote Fan Relay 3 is energized,
battery voltage energizesthe liquid line solenoid
for the remote evaporator. It is controlled by the
second compartment thermostat.

Defrost Timer

The Defrost Timer automatically initiates the
Defrost Cycle at the preset time intervals. The
timeinterval can be set with the Red Round
Selector and the A and B Switches.

The Defrost Timer is powered directly by truck
battery, this means that the Defrost Timer is
always counting (while the Defrost Termination

Switch is closed) even when the unit is turned off.

Clutch Timer

The clutch timer islocated on the P.C. Board. It
delays stand-by compressor clutch activation for
12 to 15 seconds when the stand-by el ectric motor
isfirst started. The clutch timer LED indicator
(P.C. Board) will belit during this period of time.

EFR Selector

The EFR selector alows the user to choose if the
evaporator fan keeps running or not in Null mode.
If the jumper is between 1 and 2 the evaporator
fan will run in Null mode. If the jumper is
between 2 and 3 the fan will not run in the Null
mode.

Unit Operation

These units cycle between Cool and Null to
maintain the box temperature at the thermostat
setpoint. Heat is available as an option. The
operating modes are: Cool, Null, Heat (optional)
and Defrost.

The thermostat controls the operation of the unit
by energizing and de-energizing the Power Relay
(PR). When PR is energized it energizes the
evaporator fans, the condenser fans, and the
compressor clutch (or the compressor motor
contactor during electric stand-by operation). On
TC units PR is energized by either thermostat and
is de-energized when neither thermostat is calling
for cool.
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The condenser fan is aso controlled by the
condenser fan pressure switch (CFPS) on R-134a
units. This normally open switch monitors the
compressor discharge pressure. When the
discharge pressure rises to 180 psi (1241 kPa) the
switch closes and energizes the condenser fan.
When the discharge pressure drops below 130 psi
(896 kpa) the switch opens and de-energizes the
condenser fan.

Thermostat Operation

Cool

The thermostat energizes the (PR) at box
temperatures higher than 5.4 F (3.0 C) above
setpoint. The thermostat keeps PR energized
while the box temperature is higher than setpaint.
The fans and the compressor run and the unit
cools.

Null

The thermostat de-energizes PR at box
temperatures lower than setpoint. The thermostat
keeps PR de-energized while the box temperature
islower than 5.4 F (3.0 C) above the setpoint
temperature. When PR is de-energized and the
unit does not operate. On TC units PR is
de-energized only when the condition is required
from both thermostats.

Temperature Temperature
Drop COOL Rise
J 30C((4F)
/ Above Setpoint
Setpoint ¢~ - - - - -
NULL

Figure 4: Thermostat Algorithm
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Defrost

The defrost cycle can be initiated any time the
evaporator coil temperatureisbelow 36 F (2.2 C).
Defrost isinitiated automatically by the defrost
timer, or manually by pressing the manual defrost
switch.

The defrost relay energizes the defrost solenoid
valve (and the condenser solenoid valve on units
equipped with the heat option) to route hot
refrigerant gas to the evaporator when PR is
energized. The defrost relay also interrupts power
to the evaporator and condenser fans during
defrost.

The defrost cycle will continue until the
evaporator coil temperature rises48 F (8.9 C),
causing the defrost termination switch to open
ending the defrost cycle. Defrost cycle can be also
terminated stopping the unit pressing the ON/OFF
Switch twice.

Serial Number Locations

CONDENSER: Nameplate |ocated on the front
inside edge of condenser frame.

EVAPORATOR: Nameplate located on the outside
edge of the evaporator cover.

ENGINE DRIVEN COMPRESSOR: Nameplate
located on compressor body. The engine driven
compressor islocated in the truck engine
compartment.

STANDBY COMPRESSOR: Nameplate |ocated on
compressor body. The Standby compressor is
located inside the Condenser assembly.
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L

ARA047

Figure 5: Condenser

ARA050

Figure 6: Evaporator
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AJA1800

Motor Contactor
P.C. Board

3.

4.

Transformer

Overload Relay

1.

2.

Figure 7: Control Box Side Of Model 20 Condenser
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1. |Compressor 6. |Liquid Line Sight Glass

2. | Electric Motor 7. |Defrost Solenoid Valve

3. |Condenser Coil 8. |Discharge Check Valve

4. |Liquid Injection Valve 9. |Oil Separator

5. |Drier 10. | Suction Pressure Regulator Valve
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Figure 8: Refrigeration Component Side of Model 20 Condenser




Operating Instructions

Description

1. ON-OFF KEY (M-13, and M-16 only)
It is used to start/stop the unit. Theinternal
return air temperature will be automatically

displayed.

2. ON LED Indicator (M-13, and M-16 only)
When on, it indicates that the unit has been
started by pressing the on-off key.

AJAL772
Figure 9: M13 & 16 In-Cab Control Box

Introduction

Unit operation is controlled with ain-cab control
box, which is mounted in the truck cab. It includes
an on-off switch, manual defrost switch,
thermometer, thermostat, thermostat adjustment,
and indicator lights. The in-cab controller comes
in several model numbers as follow:

* V-200/V-300 =Model M-13 Control Box AJA1802

. \é;)ZXOO/V-C%OO Max=Model M-13 Control Figure 11: On/Off Key & LED

+ V-200/V-300 MaxTC=Model M-16 3. CelsiusLED Indicator (M-13, M-16, M-17)

When on, it indicates the temperature being
Control Box . g :
_ _ displayed isin degrees celsius.

The M-13 controller cools single temp units. 4. MinusSign
The M-16 controller cools multi-temp units. It can Indicates the temperature being displayed is
function as a master on a TC unit. below zero.

5. Fahrenheit LED Indicator (M-13, M-16,
M-17) When on, it indicates the temperature
being displayed isin degrees fahrenheit.

LIS

AJA1771

3
Figure 10: M-17 In-Cab Control Box
The TC unit has an additional in-cab control box
to operate the second compartment (M-17 control
box). It is switched on and off from the main T 4 5
in-cab control box and includes a thermometer, \ 'j' "
thermostat, thermostat adjustment and indicator | . j

lights.
Figure 12: Celsius/Fahrenheit LED

The M-17 controller is aremote, and cools the
second compartment on TC units. It operatesas a
slave of M-16 with only athermostat adjustment
for the second compartment.
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6. Setpoint Adjust Dia (M-13, M-16, M-17)
It is used to adjust the setpoint temperature.

7. Setpoint Key (M-13, M-16, M-17)

It is used to display the setpoint temperature.

Figure 13: Setpoint Key & Dial
s
Cha 11

AJA1805

Figure 14: Misc. LED’s
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10.

11.

12.

AJA1806

Figure 15: Defrost Key & LED

Power Cord LED (M-13, and M-16 only)
When on, it indicates the unit is plugged to the
A.C. voltage power supply.

AC Overload LED (M-13, and M-16 only)
When on, it indicates the unit has been
stopped by the AC overload relay.

Unit Operation LED (M-13, M-16, M-17)
When on, it indicates the unit is cooling.
When the unit is Stopped by the Thermostat,
HPCO or LPCO, the Unit Operation LED
must be “OFF” and the ON LED Indicator
must remain “ON".

Defrost LED Indicator (M-13, and M-16 only)
When on, it indicates the unit isworking on
defrost mode.

Manual Defrost Key (M-13 and M-16 only)
It isused to initiate the defrost cycle manually.
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In-Cab Control Box Operating
Instructions (M-13, M-16, M-17)

Display Return Air (Box)
Temperature

During normal operation (unitis ON and cooling),
the ON LED Indicator, the Unit Operation LED
and Celsiug/Fahrenheit LED Indicator should be
ON; the return air (box) temperature should be
displayed on the screen. (See Figure 16.)

Display Setpoint Temperature

During normal operation, press the Setpoint Key
to display the Setpoint Temperature.

Enter Setpoint Temperature

Press and hold the Setpoint Key. The Setpoint
Temperature will be displayed on the screen. (See
Figure 17.)

13. At the same time, turn the Setpoint Adjust
Dial until the display shows desired
temperature.(See Figure 18.)

14. Release the Setpoint Key. The box
temperature will be displayed on the screen.
(SeeFigure 17.)

Defrost Mode Operation (M-13, and
M-16 only).

Initiate a Manual Defrost : Pressing the Manual
Defrost Key will start the defrost cycleif the
evaporator coil temperatureisbelow 36 F (2.2
C). Thedefrost LED will go ON. The unit will
return to the cool mode automatically when
the defrost cycleisfinished. (See Figure 16.)

Initiate a Automatic Defrost: |f the evaporator coil
temperature is below 36 F (2.2 C), the defrost
timer will initiate a defrost cycle. The defrost
LED will go ON. The unit will return to the
cool mode automatically when the defrost is
finished.(See Figure 16.)

Stop the Defrost Cycle: Press and release the
On-Off Key twice to stop the defrost cycle.

AJA1808

1. On/Off Key

2. Manual Defrost Key

Figure 16: On/Off Key and Defrost Key

| 1. | Setpoint Key |

Figure 17: Setpoint Key

AJA1807

1. Setpoint Adjustable Dial

2. Setpoint Key

Figure 18: Entering Setpoint

NOTE: The M-17 In-Cab control boxes do not
have all components shown in theillustrations.
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Unit Operation

Weekly Pretrip Inspection

The following Weekly Pretrip Inspection should
be completed before loading the truck. While the
weekly inspection in not a substitute for regularly
scheduled maintenance inspections, 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. Visualy check for physical
damage.

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

Starting the unit

Engine Operation
1. Start thetruck engine.

2. Pressthe On-Off switch on the In-Cab Control
Box, the ON/OFF LED must go ON.

3. Adjust the thermostat setting. Adjust the
thermostat setting in the second In-Cab
Control Box on TC units.

Electric Standby Operation

1. Connect the external power supply to the
power receptacle. Make sure that the power
supply voltage is correct for the unit. The
Power Cord LED should go ON.
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2. Pressthe On-Off switch in the In-Cab Control
Box, the ON LED should go ON.

3. Adjust the thermostat setting. Adjust the
thermostat setting in the second In-Cab
Control Box on TC units.

NOTE: The unit will work on Electric Sandby
even though thetruck engineis started if the
power cord is plugged in.

After Start Inspection

1. THERMOSTAT. Dial the thermostat setting
above and bel ow the box temperature to check
thermostat operation.

2. PRE-COOLING With the thermostat set at
the desired temperature, allow the unit to run
for one-half to one hour (longer if possible)
before loading the truck. Pre-cooling will
remove residual body heat and moisture from
the box interior and provide a good test of the
refrigeration system.

3. DEFROST. When the unit has finished
pre-cooling the truck interior (evaporator
temperature dropped below 36 F [2.2 C),
initiate adefrost cycle with the manual defrost
switch. The defrost cycle should end
automatically.

Loading Procedure

1. Besurethe unit is OFF before opening the
doorsto minimize frost accumulation on the
evaporator coil and heat gain inside the box.
(Unit may be running when loading the truck
from awarehouse with door seals.)

2. Spot check and record load temperature while
loading. Especially note any off-temperature
product.

3. Load product so that there is adequate space
for air circulation completely around the load.
DO NOT block the evaporator inlet or outlet.

4. Products should be pre-cooled before |oading.
Thermo King units are designed to maintain
loads at the temperature at which they were
loaded. Transport refrigeration units are not
designed to pull hot loads down to
temperature.
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Post Load Procedure

1.
2.

Be sure dll the doors are closed and locked.

Adjust the thermostat(s) to the desired
temperature setpoint(s).

3. Start the unit.
4. Half an hour after loading, defrost the unit by

momentarily pressing the Manual Defrost
switch. If the coil temperature has dropped
below 36 F (2.2 C), the unit will defrost. The
defrost cycle should stop automatically.

Weekly Post Trip Checks

1.

Wash the unit.

2. Check for leaks.
3.
4. Check for physical damage to unit.

Check for loose or missing hardware.
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Electrical Maintenance

Trouble Shooting In-Cab
Control Box M-13 and M-16

Before starting this trouble shooting, verify that
the In-Cab Control Box 12/24V selector is placed
in the correct position and check the ground
circuit through Pin 9 Connector C-9.

3] (2] B3l

AJALT775

Figure 19: BLOCK DIAGRAM M-13, M-16

IMPORTANT: Thistrouble shooting only covers
In-Cab Control Box functionsand should not be
considered as all-inclusive or meant to cover all
other electric contingencies; on these cases you
should check wiring against diagram.

SYMPTOMS

REMEDY

Blank display when the ON/OFF Switch is pressed.

1st. Check voltage on Pin 3 C-9 (Pin 2 when is working
in electric mode).

2nd. Check Fuse 4/1 located inside the Cab Control
Box.

3rd. Replace Cab Control Box.

Unit is not cooling when the Box Temperature is
higher than the Setpoint Temperature.

1st. Check voltage on Pin 6 C-9.
2nd. Replace Cab Control Box.

Unit Operation LED is OFF when the unit is cooling.

1st. Check voltage on Pin 7 C-9.
2nd. Replace Cab Control Box.
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SYMPTOMS

REMEDY

Defrost cycle is not initiated when the Manual
Defrost Switch is pressed.

1st. Box temperature must be higher than Setpoint
temperature: unit must be in cool mode.

2nd. Evaporator coil temperature must be lower than
36.0+£ 5.4 F (2.2 + 3.0 C) (defrost termination switch
closed).

3rd. Keeping pressed the Manual Defrost Switch check
voltage on Pin 8 C-9.

4th. Replace Cab Control Box.

Defroster LED is OFF when the unit is in Defrost
Mode.

1st. Check for open circuit on Wire Y, between Pin 4
C-9 and Pin 2 C-3.

2nd. Check voltage on Pin 8 C-9.
3rd. Replace Cab Control Box.

Temperature displayed is out of range.

1st. Check that the Cab Control Box 12/24V selector is
in the correct position.

2nd. Check the thermostat sensor.

Unit is not working in Electric Mode.

1st. Check the AC Overload Relay (AC Overload Led
must be OFF).

2nd. Check the fuses on the P.C. Board.
3rd. Check voltage on Pin 2 C-9.

4th. Check voltage on Pin 1 C-9.

5th. Replace Cab Control Box.

Unit is stopped by the AC OL Relay, but the AC
Overload LED is OFF.

1st. Check voltage on Pin 5 C-9.
2nd. Replace Cab Control Box.
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Trouble Shooting M-17 In-Cab
Control Box (TC Units Only)

Before starting this trouble shooting, verify that
the In-Cab Control Box 12/24V selector is placed
in the correct position and check the ground
circuit through Pin 9 Connector C-11.

C-11_C-11_C-11 -11 1

C-11 C
(]

LL:L”(
¥ Y. LR -I:I—Z ;%ﬂ

l SETPOINT
adjust

@,

TCM

—oa
Cilo l—/_ (@) PL6R
led SETPOINT °C °F PL7R
o]
SETPOINT DIFFERENTIAL
switch adjust =~

1

C-11 C-12 C-12 AJA1810

ON/OFF
system

Figure 20: BLOCK DIAGRAM M-17

IMPORTANT: Thistrouble shoacting only covers
In-Cab Control Box functionsand should not be
considered as all-inclusive or meant to cover all
other electric contingencies; on these cases you
should check wiring against diagram.

SYMPTOMS REMEDY

Blank display when the display on the main control | 1st. Check voltage on Pin 3 C-11 (Pin 2 when is
box is reading. working in electric mode).

2nd. Check Fuse 4/1 located inside the Cab Control
Box.

3rd. Replace Cab Control Box.

Unit is not cooling when the Box Temperature is 1st. Check voltage on Pin 6 C-11.

higher than the Setpoint Temperature. 2nd. Replace Cab Control Box.

Unit Operation LED is OFF when the unit is cooling. | 1st. Check voltage on Pin 7 C-11.
2nd. Replace Cab Control Box.

Temperature displayed is out of range. 1st. Check that the Cab Control Box 12/24V selector is
in the correct position.

2nd. Check the thermostat Sensor.

37



Electrical Maintenance

Defrost System

A defrost cycle can be started by pressing the
manual defrost switch or automatically by the
defrost timer, when the defrost termination switch
is closed and the unit isin cool mode.

The defrost cycle operates by energizing the
defrost relay. The defrost relay energizes the
defrost solenoid valve (and the condenser
solenoid valve on units equipped with the heat
option). The defrost relay also interrupts power to
the evaporator and condenser fans, which stops
the evaporator and condenser fans.

Energizing the defrost solenoid valve diverts hot
gasinto the evaporator coil, melting ice. A defrost
termination switch de-energizes the defrost relay
when evaporator temperature rises above 48 F
(8.9C).

To check the defrost cycle, run the unit on Cool to
drop the evaporator coil to atemperature below 36
F(2.2C).

Press the manual defrost switch. The unit should
shift from Cool to Defrost Mode. If the unit
continues to Cool, double check the evaporator
coil temperature, and refer to Testing the Defrost
System.

On TC units defrost is performed on both
evaporators at the same time. Defrost termination
is controlled by the defrost termination switch on
the main evaporator.

Defrost Components

Defrost Timer Settings

NOTE: The defrost timer isdirectly connected to
the battery. This meansthat the defrost timer is
alwaystiming, even if the unit isturned off.

The defrost timer has two selector switches (A
and B) and around red selector that are used to set
the timer interval.
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The factory setting for the defrost timer is four
hours. Use the following information to change
the setting of the defrost timer.

1 2

N

TIME MIN gﬁ
0.25-2.5 Uu
1-10 [12
8-80 N
64 - 640

%

Q10 00 |
SERCSREC L

7

DEFROST
TIMER

AGA1225

Figure 21: Defrost Timer

1. Refer thefollowing timing table. A similar
table islocated on the printed circuit board.

TIMING TABLE | Switch | SCALE
A |B
0.25-2.5 o | From 0.25t0 2.5
minutes
1-10 g @ | From 1to 10 minutes
8-80 | ' From 8 to 80 minutes
64 - 640 @ |2 |From 1lto 10 hours

2. Choose therange in the timing table in which
your timing needs are included and set
switches A and B to the desired position.

Example: Setting selector switches A and B to
positions A:l and B:l chooses the time range
of approximately 1 to 10 hours6 (4 to 640
minutes).

3. Set theround red selector to the desired value.
The round red selector multiplies the
minimum value of the chosen range by the
valueit is pointing at.

Example: If the selector points to position 2,
approximately. 2 hours (2 x 64 = 128 minutes)

Example: If the selector points to position 4,
approximately. 4 hours (4 x 64 = 256 minutes)
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Manual Defrost Switch

A manual defrost switch islocated in the In-Cab
control box. Pressing the manual defrost switch
initiatesthe defrost cycleif the defrost termination
switch is closed and the unit isin cool mode.

Defrost Termination Switch

The switch is mounted in the evaporator coil and
controls the defrost cycle in response to the
evaporator coil temperature. The switchis closed
when the evaporator coil temperature is below 36
F (2.2 C). completing the defrost circuit to ground
and preparing the electrical system for the defrost
cycle.

When the unit does shift into a defrost cycle, the
evaporator fan stops, and heat from the hot
refrigerant gas melts the frost from the evaporator
coil. The switch opens and terminates the defrost
cycle when the evaporator coil temperature rises
above 48 F (8.9 C).

Defrost Relay

The defrost relay controls operation of the defrost
cycle. When the defrost timer or the manual
defrost switch completes the circuit through the
defrost termination switch to ground, the defrost
relay is energized. This energizes the defrost
solenoid valve (wire 26) and de-energizes the fan
relay.

The defrost relay stays energized until the defrost
cycleisterminated by the defrost termination
switch or the ON-OFF Key is pressed.

Defrost Solenoid Valve

The defrost solenoid valve is an electrical valve
that controls the flow of refrigerant through the
refrigeration system.

The defrost solenoid valve is energized by the 26
wire (Pin 1 C-1). When the defrost solenoid valve
is energized it routes hot refrigerant gas to the
evaporator.

Testing The Defrost System

To test the defrost system, run the unit on cool
until the evaporator coil temperature is below
36.0+ 5.4 F (2.2 £ 3.0 C) and press the manual
defrost switch.

If the unit doesn't shift to defrost cycle go to step
1.

1. Check the evaporator temperature.

Be sure the evaporator temperature is actually
below 36.0+ 5.4 F (2.2 £ 3.0 C), otherwise
the unit will not defrost. Use atest
thermometer to check the evaporator
temperature.

2. Check the defrost termination switch.

If the unit fails to defrost, place ajumper wire
between the 12 and CH wires at the defrost
termination switch. Press the manual defrost
switch.

If the unit shifts to defrost, the defrost
termination switch is defective.

If the unit does not shift to defrost, check for
an open circuit in the 12 wire back to Pin 2
C-3. If the 12 wire is not open go to step 3.

3. Check voltage on Pin 1 C-3.

If voltage is present on Pin 1 C-3, replace the
defrost relay.

If voltage is not present, go to step 4.

4. Check for open circuit on wire GR that goesto
the In-Cab control box (Pin 8 C-9).

If the wire GR is not open, go to step 5.

5. Press and hold manual defrost switch, check
the voltage on Pin 8 C-9.

If voltage is present on Pin 8 C-9 and the rest
of the above mentioned points are correct,
replace the printed circuit board.

If voltage is not present on Pin 8 C-9, check
the In-Cab control box.

Defrost Timer Test
The defrost timer initiates the defrost cycle.

1. Verify that the evaporator coil temperatureis
lower than 36.0 £ 5.4 F (2.2 + 3.0 C). If not,
place ajumper wire between the 12 and CH
wires at the defrost termination switch.

2. Set the defrost timer to approximately 1
minute (selector switches A:1l, B:l and round
red selector in position 4).
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3. After approximately one minute, defrost
should beinitiated. The Defrost LED, defrost
relay, and defrost solenoid valve must be
activated.

Condenser Fan Pressure
Switch (CFPS) R-134a Units
Only

When the condenser head pressure rises above
180 £ 10 psi (1241 + 69 kPa) the condenser fan
pressure switch closes, starting the condenser fan.

When the condenser head pressure falls below
130 + 10 psi (896 + 69 kPa), the condenser fan
pressure switch opens, stopping the condenser
fan.

Testing CFPS

The CFPS is located on the discharge line.
Electrically it is located between wires CF and
CF1.

Fuse
87a /3 el

[ Fuse
3/2

AGA1226

Figure 22: Testing CFPS

Use the following procedure to test the CFPS:

1. Install amanifold gauge set on the
COMPressor.

2. Connect avoltmeter between the CF and the
CF1 wires by CFPS switch connector.

3. Run the unit on Cool. When the condenser
head pressure is higher than 180 + 10 psi
(1241 + 69 kPa) the condenser fan motor must
be running and the voltmeter should indicate
approximately O volts.

4. Run the unit on Cool. When the condenser
head pressure is lower than 130 + 10 psi (896
+ 69 kPa) the condenser fan motor must be
stopped and the voltmeter should indicate
approximately truck battery voltage.
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Liquid Injection System
(R-404A Units Only)

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

Testing Liquid Injection Valve And
Metering Orifice

1. Disconnect the LIS wire from the liquid
injection solenoid.

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

3. Set thermostat on the lowest setting.

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

5. Place ajumper between CH and LIS terminal
on the liquid injection solenoid. This
simulates that the discharge temperature is
higher than 230 F (110C).

6. With the jJumper wire in 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 liquid injection
solenoid valve, or the metering orifice.

9. Shut off the unit and the truck, remove the
gauge manifold set, and replace the LIS wire.
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Electric Standby Circuits

If the unit does not run in the electric 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 AC line voltage and the transformer
fuse. If the AC line voltage is acceptable and
the transformer fuseisintact, go to step 2.

. Measure the transformer output voltage (AC)

at the terminal board. Measure the voltage
between wires X1 and X4. The voltage
reading should be approximately 12/24V
(depending on the unit voltage). If not, the
transformer is defective. If the transformer
output voltage is acceptable, go to step 3.

. Check therectifier output voltage (DC) on the

2R wire (Pin 3 C-2). If thisvoltageislessthan
approximately 12/24V, the rectifier bridgeis
defective. If the rectifier output voltageis
acceptable, go to step 4.

. Check the voltage on 2R1 wire (Pin 4 C-4). If

voltage is not present, check Fuse 4. If Fuse 4
isintact, go to step 5.

. Check the voltage on Pin 2 C-9. If voltage is

not present, check for open circuits on wires
2R1 and R. If voltageis present on Pin 2 C-9,
check the cab control box.
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NOTE: The following proceduresinvolve

servicing therefrigeration system. Some of these

service procedures areregulated 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.

Refrigerant Charge

Charging the Refrigeration System

Theliquid line sight glass helps 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 charging the
engine driven compressor circuit and the electric
standby driven compressor circuit is as follows:

1. Connect a gauge 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.

ARAO053

Gauge Manifold Set
Engine Driven Compressor
Evacuation Station

4. |Refrigerant Drum

Figure 23: Charging Refrigeration System

od N

6. 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 it does, repeat steps 5. and This
time if the pressure exceeds 2000 microns
within 5 minutes, look for aleak in the
system or in the evacuation and charging
equipment hoses. Find and repair the leak.

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

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

9. Closethelow 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.

10. Allow 2.60 Ib (1.20 kg) of R-134aor 2.751b
(1.25 kg of R- 404A refrigerant to enter the
system. Then closethe valve on the refrigerant
drum and the high side valve on the gauge
manifold.
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11. Start the unit on engine operation and run the
truck engine at approximately 1000 rpm.

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

13. Make sure that the unit is running in cool, the
compressor is running at approximately 1000
rpm, the suction pressureis2to 8 psi (14to 55
kPa), and the head pressure is at |east 180 ps
(1241 kPa) for R-134a systems or 275 ps
(1896 kPa) for R-404A systems. If necessary,
raise the head pressure by covering the
condenser.

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

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

16. Control theliquid flow so the suction pressure
increases approximately 138 kPa (20 ps).

17. Observe the liquid line sight glass. Close the
valve on the refrigerant drum when the
bubbles disappear from the sight glass.

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

19. Model 20 only.

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

b. Connect the electric power receptacleto
an appropriate electric power supply. Start
and run the unit in cool on electric
operation for aminimum of 15 minutes.

¢. 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.

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

21. 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 timethe refrigerant level is checked 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 the 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 may be determined by
ingpection 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. Ingtal 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 psi (1241 kPa)
for R-134a systems or 275 psi (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 the liquid line sight
glass. Bubblesin the refrigerant indicate the
unit islow on refrigerant. Refer to add
refrigerant.
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Testing the Refrigerant Charge with a
Loaded Box

1.
2.

Install a gauge manifold.

Run the unit in cool on engine driven
compressor operation.

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

Asthe head pressure rises, check the liquid
line sight glass. There should be no bubblesin
the flow of refrigerant through the liquid line
sight glass. Bubblesin the refrigerant indicate
the unit is low on refrigerant. Refer to add
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 Oil
Charge

The compressors are furnished with the amount of
oil shown in. The ail level in the compressor will
change after the compressor isinitialy run,
making any level measurementsinaccurate.

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

. Install acompressor on the system having a

residual oil supply and self-lubricating system
such asaTK 214 model. Connect an oil
separator on the discharge or suction lineto
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 oil.

. Place anormal amount of oil in the cleanup

compressor before operating.

. 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 oil
separator as it fills, taking care to not allow
any collected ail 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.
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High Pressure Cutout Switch
(HPCO)

The high pressure cutout switch is located on a
discharge line inside the condenser unit. If the

discharge pressure rises above 300 psi (2068 kPa)
on R-134aunitsor 450 ps (3102 kPa) on R-404A

units, the switch opens the 7A circuit
de-energizing the power relay.

To test the switch, rework a gauge manifold per
the High Pressure Cutout Manifold illustration.

Relief Valve (66-7392)

2. | O-Ring (33-1015)

Adapter Tee Weather Head (No. 552X3)

Figure 24: High Pressure Cutout Manifold

7. Connect the gauge manifold to the compressor

discharge service port.

NOTE: Service manifold hoses must have
Schrader valve (tube valve) depressors.

8. Set the thermostat well below the box
temperature so that the unit will bein cool.
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10.

Raise the discharge pressure of the
compressor by blocking the condenser cail air
flow. When the discharge pressure reaches
300 psi (2068 kPa) on R-134aunits, or 450 psi
(3102 kPa) on R-404A units, the High
Pressure Cutout will switch off the unit.

NOTE: The discharge pressure should never
be allowed to exceed a pressure of 450 psi
(3102 kPa).

Failure of the high pressure cutout system to
stop compressor operation should be
investigated first by checking the control
circuit operation and second by high pressure
cutout switch replacement.

Low Pressure Cutout Switch
(LPCO)

The low pressure cutout switch islocated on the
suction line in the evaporator. If the suction
pressure drops below 5 to 11 in. Hg of vacuum
(-17 to -37 kPa), it opens the circuit to the power
relay to stop the unit. To check the low pressure
cutout:

1
2.

Ingtall a gauge manifold at the compressor.

Close the receiver tank outlet valve and run
the unit in cool.

When the suction pressure drops below 5 to
11 in. Hg of vacuum (-17 to -37 kPa), the
L PCO should open and the unit should stop.
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Cleanup Procedure for Small
Truck Units

1. Remove Internal Parts From Expansion
Valve

Disconnect and Cap (If So Equipped)

Replace Drier With Tube

Discharge Line

Flushing Compressor

Suction Line

Suction Ol

©Of N o g A @] N

Recovered Oil

Figure 25: Connecting Flushing Compressor to
Unit

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

Tools Required:

Motor-driven TK 214 “Flushing Compressor”

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

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

Clean-up Procedure

1.

Make sure al hose routing is correct.

Make sure that the oil trap is correctly
installed.

Recover contaminated refrigerant from
system.

Remove lines from compressors (engine
driven and standby).

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

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

Remove oil separator and install a connecting
pipe.

8. Remove internals from expansion valve.

9. Open suction pressure regulator (CPR) valve

10.

11.

12.

13.

14.

15.
16.

to highest setting.

Install temporary suction line filter (P/N
204-498 and P/N 66-2988) in suction line.

Install connecting pipe in place of standby
COMPressor.

Connect flushing system to enginedriven
discharge and suction lines (seeillustration).

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

Install HFC refrigerant and flush the system.
(Energize 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.

Test compressor oil for acid contamination.

Continue flushing until compressor oil is
clean.
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Putting the Unit Back Into Operation

N o g &~ w DB

Replace check valve (or check valve seats).
Install new il separator.

Install new liquid injection orifice.

Install new drier.

Install new expansion valve.

Install compressors and lines.

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

8. Use bubble solution to check for leaks.

9. Install correct amount of oil.

10.

11.

12.

13.
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If no leaks, evacuate unit. A leak-free and dry
unit will maintain a 1000 micron vacuum for
five minutes or longer.

Charge unit with proper amount of the correct
refrigerant.

Operate and check for proper operation.
(Adjust suction pressure regul ator.)

After two weeks of operation, change the
drier.
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NOTE: Itisgenerally good practice to 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.

Compressor

Removal

1. Recover the refrigerant charge from the
system.

2. Loosen and remove the compressor drive belt.

3. Disconnect the clutch wire and the discharge
and suction lines (and liquid injection hose if
necessary).

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

5. Remove the compressor mounting screws.
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 containsthe proper amount of oil.
Follow the system cleanup procedures to remove
old ail from the system.

Electric Standby Compressor

Liquid Line Sight Glass

Electric Motor

Defrost Solenoid Valve

Canalizer

Discharge Check Valve

Condenser Coil

0. | Oil Separator

Liquid Injection Valve

11. | Suction Pressure Regulator Valve

52 A Bl Ko I

Drier

Figure 26: Refrigeration Systems In Model 20 Configurations

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

7. Usebelt tension tool P/N 204-427 to adjust
belt tension to areading of 58 on the gauge.

8. Connect clutch wire and the refrigeration
hoses. Pour 2 oz. (59 ml) of compressor oil
into the suction hose before installation.

9. Pressurize the system and test for leaks.
10. Evacuate the system and recharge.
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Condenser Coil

Removal

Recover the refrigerant charge.
Remove the condenser cover.
Remove the canalizer.

Disconnect the inlet and liquid lines.

Remove the mounting hardware.

© a0 ~ w D P

Remove the condenser coil.

Installation
1. Clean thetubesfor soldering.

2. Placethecoil in the unit and install the
mounting hardware.

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

Reinstall the canalizer.

Reinstall the condenser cover.

© N o g M ®w

Recharge the unit.

Drier

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

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

4. 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 ringsin the ORS fittings on the
ends of the drier.

2. Instal the new drier and tighten the mounting
screws and nuts.
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3. Ingtal and tighten the ORS nuts. Hold the
drier with aback-up wrench on the hex behind
the ORSitting.

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

Reinstall the condenser cover.
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Recharge the unit.

High Pressure Cutout And
Condenser Fan Pressure
Switches

Removal

1. Recover therefrigerant charge.

2. Remove the condenser cover.

3. Disconnect the wires and remove the switch.

Installation

1. Apply arefrigerant loctite to the threads of the
switch.

2. Ingtall and tighten the switch and reconnect
the wires.

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

Reinstall the condenser cover.
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Recharge the unit.

Solenoid Valves

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

Removal

1. Recover therefrigerant charge.

2. Remove the condenser cover or the TC/Heat
kit cover to access the solenoid valve.

w

Remove the coil and disassemble the valve if
unsoldering the valve.

»

Unsolder or disconnect the refrigeration lines
from the valve, remove the and remove the
valve from the unit. Note the direction of the
flow arrow on the valve.
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CAUTION: Usea heat sink to prevent
damaging the valve when soldering.

Installation

6.
7.
8.

Clean the tubes for soldering if necessary.

Remove the coil and disassemble the valveif
soldering.

Place the valvein position with the flow arrow

pointing in the direction noted when removed.

Solder or connect the inlet and outlet
connections. After the valve cools, assemble
the valve and install the coil.

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

Pressurizetherefrigeration system and test for
leaks.

Evacuate the system.
Reinstall the cover.

Recharge the unit.

Oil Separator

Removal

1.
2.
3.

Recover the refrigerant charge.
Remove the condenser cover.

Disconnect the ORS nuts at the end of the oil
separator.

L oosen the mounting hardware and remove
the oil separator.

Installation

1.

3.

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

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

Pressurize the system and check for leaks.

4. Evacuate the system.

5.
6.

Reinstall the condenser cover.

Recharge the unit.

Liquid Injection Metering
Orifice

Removal

1.
2.

Recover the refrigerant charge.

Disconnect the refrigeration hose from the
metering orifice and remove the metering
orifice from the suction hose fitting.

NOTE: Thisorifice may become plugged
with dirt unlessthe refrigeration hose and
solenoid valve are kept clean.

[1. |Liquid Injection Metering Orifice |

Figure 27: Engine Driven Compressor

Installation

1.

Install the metering orifice on the suction hose
fitting.

Connect the refrigeration hose to the metering
orificefitting.

3. Pressurize the system and check for leaks.

Evacuate the system.

5. Recharge the unit.
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Testing the Liquid Injection
Solenoid Valve and Metering Orifice

1. Disconnect the CLU and LIS wires from the
liquid injection switch.

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

3. Set the thermostat on the lowest setting.

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

5. Placeajumper wire between CLU andthe LIS
wires that were disconnected from the liquid
injection switch.

6. With the jumper wire in place the suction
pressure should rise.

7. With the jumper wire removed the suction
pressure should return to the stabilized
pressure in step 4.

8. If the suction pressure does not change, check
the CLU wirefor voltage, the liquid injection
solenoid valve, or the metering orifice.

9. Shut off the unit and the truck, remove the
gauge manifold set and reconnect the CLU
and LIS wire to the liquid injection switch.
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Discharge Check Valve (Model
20 Only)

Testing the Discharge Check Valve

The discharge check valveisavery important part
of the Model 20 system. 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. The 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 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 standby 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. Adjust the thermostat so the unit will runin
cool. Start the truck and run the unit with the
engine driven compressor.

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

6. Observe the gauge manifold readings of the
electric standby compressor. The high side
pressure should remain the same as the
pressurein step 3 after the high and low sides
were equalized. If the high side pressureis
increasing or has increased noticeably, the
discharge check valveisleaking internaly.

7. Turntheunit off and shut off the truck engine.
Connect the remote control box to an
appropriate electric power source.
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1. |Cover Nut 5. [|Piston Spring

2. |Sealing Washer 6. |Sealing Washer
3. |Piston Screw/Piston Seat |7. |Cap Nut

4. |Piston 8. |Valve Body

Figure 28: Check Valve Assembly

. 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.

. Adjust the thermostat so the unit will runin
cool. Start the unit and run on electric standby.

10. Observe the gauge manifold readings of the

electric standby compressor. The head
pressure should increase and the suction
pressure should decrease.

11. Observe the gauge manifold readings of the

engine driven compressor. The high side
pressure should remain the same as the
pressurein step 8 after the high and low sides
were equalized. If the high side pressureis
increasing or has increased noticeably, the
discharge check valve isleaking internally.
Stop the unit.

. Remove the gauge manifold sets and the

electric standby power source. Connect the
wires to the liquid injection solenoid valve.

If the check valveisleaking internaly, refer to
therepair procedures.
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Check Valve Repair

Disassembly
1. Recover therefrigerant charge.

2. Loosen the cap nut and remove the cap nut,
sealing washer, spring, and piston assembly.

3. Check the spring. The free length should be
0.57 in. (14.4 mm). Replace the spring if the
freelengthislessthan 0.51 in. (13.0 mm).

4. |Inspect the pistons and the piston seats.
Replace the pistons or the piston seatsif they
are worn or damaged.

5. Inspect the valve body. The piston bores and
the valve body seats should be clean and
undamaged. The pistons should move freely
in the piston bores. Clean or replace if
necessary.

Assembly

NOTE: Coat all partswith compressor oil before
assembly.

1. Place the sealing washer on the cap nut.
2. Place the spring on the piston assembly.
3. Place the piston and spring in the cap nut.
4

. Carefully place the piston and cap nut in the
valve body.

5. Tighten the cap nut.

Check Valve Replacement

Removal

1. Recover therefrigerant charge.

2. Disconnect the refrigeration line connections.

3. Remove the mounting hardware and remove
the check valve.

Installation

1. Placethe check valvein position and instal
the mounting hardware.

2. Connect the refrigeration lines.

3. Pressurizetherefrigeration system and test for
leaks.
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4. If noleaks are found, evacuate the system.

5. Recharge the unit with refrigerant and check
compressor oil.

Evaporator Coil

Removal
1. Recover therefrigerant charge.

2. Remove the evaporator cover. Disconnect the
evaporator fan motor wires.

3. Disconnect the expansion valve from the
distributor.

4. Disconnect the hot gas line from the
distributor.

5. Remove the defrost termination switch wire.

6. Unsolder the suction line from the evaporator
coil.

7. Remove the mounting bolts and slide the coil
from the unit.

Installation

Place the coil in the housing.

Install the mounting bolts and tighten them.

Clean the tubes for soldering.

Solder the suction line to the evaporator coil.

Connect the hot gas line to the distributor.

Connect the expansion valve to the distributor.

Connect the defrost termination switch wire.

© N o g &~ w D P

Pressurize the refrigeration system and test for
leaks.

9. If noleaks arefound, evacuate the system.

10. Connect the evaporator fan motor wires.
Ingtall the evaporator cover.

11. Recharge the unit with refrigerant and check
compressor oil.
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Expansion Valve Assembly

Removal

1. Recover therefrigerant charge.

2. Remove the evaporator cover. Disconnect the
evaporator fan motor wires.

3. Remove the feeler 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 the liquid line and the distributor to
the expansion valve.

3. Connect the equalizer line to the expansion
valve.

4. Clean the suction lineto a bright, polished

condition. Install the feeler bulb clamps and
the feeler bulb on the side of the suction line
in its former position. The feeler bulb must
make good contact with the suction line or
operation will be faulty. Wrap the bulb with
insulating tape.

End View

Capillary Blub—— OCN
Suction Line/ M

ACU05

Figure 29: Location of Expansion Valve Bulb

—

e
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Figure 30: Completely Wrap Bulb with Tape

Pressurize the refrigeration system and test for
leaks.

If no leaks are found, evacuate the system.

Connect the evaporator fan motor wires.
Install the evaporator cover.

Recharge the unit with refrigerant and check
compressor oil.

Low Pressure Cutout Switch

Removal

1.
2.

3.

Recover the refrigerant charge.

Remove the evaporator cover. Disconnect the
evaporator fan motor wires.

Disconnect the wires and remove the switch.

Installation

1.

Apply refrigerant locktite to the threads of the
switch.

Ingtall and tighten the switch and reconnect
the wires.

Pressurize the refrigeration system and test for
leaks.

If no leaks are found, evacuate the system.

5. Connect the evaporator fan motor wires.

Install the evaporator cover.

Recharge the unit with refrigerant and check
compressor oil.
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Suction Receiver Tank (Heat

Option Only)

Removal

1. Recover therefrigerant charge.

2. Remove the TC/heat kit cover.

3. Unsolder the suction receiver tank from the
suction tubes.

Installation

1. Clean thetubesfor soldering.

2. Placethe suction receiver tank in position and
solder the connections.

3. Pressurizetherefrigeration system and test for
leaks.

4. If noleaks are found, evacuate the system.
Install the TC/heat kit cover.

6. Recharge the unit with refrigerant and check
compressor oil.

Suction Pressure Regulator

Valve (TC Units Only)

Removal

1. Recover therefrigerant charge.

2. Removethe TC kit cover.

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

Installation

1. Clean the tubes for soldering.

2. Placethevalvein position and solder the
connections.

3. Pressurizetherefrigeration system and test for
leaks.

4. If noleaks are found, evacuate the system.
Install the TC kit cover.

6. Recharge the unit with refrigerant and check
compressor oil.
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In-line Check Valves (TC Units
Only)

TC unitsuse in-line check valve in the hot gas
and/or liquid lines. These check valves are located
in the TC/heat kit. An in-line check valveis not
repairable and must be replaced if it fails. A heat
sink must be used on thein-line check valve when
itis being soldered in place to prevent damage to
the neoprene seal.

Removal
1. Recover therefrigerant charge.

2. Remove the TC/heat kit cover.

3. Remove the mounting hardware from the
check valveif used.

4. Place aheat sink on the check valve.

5. Unsolder the lines and remove the check
valve.

Installation

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

1. Clean the tubes for soldering.

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

3. Place a heat sink on the check valve.
4. Solder theinlet and outlet connections.

5. Ingtal the mounting hardware for the check
valveif used.

6. Pressurizetherefrigeration system and test for
leaks.

7. 1f noleaks are found, evacuate the system.
Install the TC/heat kit cover.

9. Recharge the unit with refrigerant and check
compressor oil.
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Replacing Refrigerant Hoses
(Speedy Clip System)
Disassembly

1. Draintherefrigerant charge or drain the low
pressure side.

2. Loosen the hose fittings using two spanner
wrenches.

3. Remove the hose and the hose connectors.

Assembly

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

Figure 31: Cutting The Hose

2. Fit two clips of appropriate diameter over the
hose. Use only one clip for hose #4.

=

Figure 32: Fitting The Clips

ASA127

3. Lubricate the cylinder of thefitting to be
inserted in the hose using Thermo King
refrigerant oil.

) ASA128

Figure 33: Lubricating The Cylinder Of The Fitting

4. Manually insert the fitting into the hose. The

hose should touch the projecting part of the
fitting without rising over it. Clean off excess

ASA129

Figure 34: Manually Inserting The Fitting

5. Place the clamp for the clips into the fitting

slot. The clamp is properly positioned when it
can rotate in the slot.

E

ASA137
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Figure 35: Positioning The Clamp

6. Fittheclipsinthe clamp arm seat.

mi;

ASA138

Figure 36: Fitting The Clips

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

Figure 37: Tightening Both Clips
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Unit Inspection

Inspect the unit during the pre-trip inspection and
during scheduled maintenance inspections for
loose or broken wires or hardware, compressor oil
leaks, or other physical damage which might
affect unit performance and require repair or
replacement of parts.

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 apressure washer. Be
careful not to bend the fins when cleaning a coil.
If possible, blow the air or water through the cail
in the direction opposite the normal air flow.
Repair bent fins and any other noticeable damage.

Figure 38: Condenser

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

Condenser 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 cail
in the direction opposite the normal air flow.
Repair bent fins and any other noticeable damage.

Figure 39: Evaporator

Unit Mounting Bolts

Periodically check and torque the unit mounting
bolts.

59



Structural Maintenance

60



Clutch Maintenance

Clutch Test

1.

If thefield coil lead wireisbroken, replace the
field coail.

Check the amperage and voltage. The
amperage range should be 3.6 to 4.2 amps at
12 voltsor 1.8 to 2.1 amps at 24 volts. Note
the following symptoms and conditions.

a. A very high amperage reading—a short
within the field cail .

b. No amperage reading—an open circuit in
the winding.

c. Anintermittent or poor system ground
resultsin lower voltage at the clutch.
Check for tight fit of the coil retaining
snap ring or coil retaining screws for good
ground.

d. Replacefield cail if it hasan open or short
circuit.

Air Gap—An incorrect air gap could cause
erratic engagement or disengagement and/or
clutch rattle. Check the air gap with afedler
gauge (0.01t0 0.02 in. [0.3 to 0.6 mm]).

Clutch Removal

NOTE: Make sure the proper tools are available
before performing maintenance procedures.
Refer to the tool listing at the end of this chapter
for tools required. Contact your local Thermo
King dealer for further information.

Removal

1. Remove the center bolt using the puller arbor

(P/N 204-804) to prevent drive plate rotation.

| 1. | Holder |

Figure 40: Remove Center Bolt

2. Remove the drive plate using the shaft seal kit
(P/N 204-805). Then remove the shims from

either the drive shaft or the drive plate.

Figure 41: Remove Drive Plate

3. Removethe snap ring using external snap ring

pliers (PN 204-808).

4. Remove the cover
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1. Snap Ring

2. Cover

Figure 42: Remove Snap Ring and Cover

. Remove the pulley assembly using the clutch
remover (P/N 204-806) and the spacer
positioned on the cylinder head hub.

NOTE: To avoid damaging the pulley
groove, the pulley claws should be hooked
into (NOT UNDER) the pulley groove.

Figure 43: Remove Pulley

. Remove the coil’s lead wire from the holder

on the top of the compressor.

. Remove the three screwsthat attach the coil to

the compressor and remove the cail .

NOTE: DO NOT hold the coil by the lead
wire.

Figure 44: Remove Coil

Inspection
1. DrivePlate

If the contact surface is scorched, the drive
plate and pulley should be replaced.

. Pulley Assembly

I nspect the appearance of the pulley assembly.
If the pulley’s contact surface is excessively
grooved due to dippage, both the pulley and
drive plate must be replaced. There should
also be no foreign matter, such as oil or grit,
lodged between the clutch plate and pulley.
Thoroughly clean these contact surfaces and
the drive plate.

. Call

Inspect the coil for aloose connector or
cracked insulation. If theinsulation is cracked,
replace the coil. If thefield coil lead wireis
broken, replace the field coil.

1. | Drive Plate

2. | Pulley Assembly
3. | Caoil

Figure 45: Inspect Components
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Clutch Installation

NOTE: Beforeinstallation refer to * I nspection”
above.

1.

4.

Confirm that thefelt isinstalled on the front of
the cylinder head.

Install the coil on the compressor (with the
lead wire on top). At thistime, confirm that
the cail’s concave portion is aligned with the
felt and then tighten the mounting screws to
the specified torque.

NOTE: Specifiedtorque: 2.9to 4.3 ft-Ibs (3.9
t0 0.6 Nem).

Install the lead wire in the wire holder on the
COMpressor.

Figure 46: Install Coil

Install the pulley assembly using the
compressor holder (P/N 204-807) and a hand
press.

ABHo07

Figure 47: Install Pulley

5.

6.

7.

Ingtall the cover and the snap ring using
external ring pliers (P/N 204-808).

NOTE: When installing the snap ring, the
chamferred inner edge of the snap ring
should face upward.

ADKO1

1. | Snap Ring

2. Cover

Figure 48: Install Cover and Snap Ring

Ingtall the driver plate on the drive shaft,
together with the original shim(s). Pressthe
drive plate down by hand.

Figure 49: Install Shims and Drive Plate

Tighten the bolt to the specified torque using
the puller arbor (P/N 204-804) to prevent
drive-plate rotation.

NOTE: Specified torque: 8.7 to 10.1 ft-Ibs
(11.8t0 13.7 Nem).

After tightening the bolt, ensure that the
pulley rotates smoothly.
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8.

Ensure that the clutch clearanceis as
specified. If necessary, adjust the clearance
using shims.

Adjusting shims are available in the following
thicknesses:

Shim P/N Thickness

11-8031 0.004 in. (0.1 mm)
11-8032 0.012in. (0.3 mm)
11-8033 0.020 in. (0.5 mm)

NOTE: Specified clearance: 0.01 to 0.02in.

(0.3t0 0.6 mm).
Check Clearance

Electrical Connection

1.

Connect the lead wire to the electrical circuit.

NOTE: The stationary field is grounded at
the factory; therefore, it is necessary only to
connect the hot (lead) wire.

Engage and disengage the clutch severa times
to check the clutch engagement. The disc
should snap firmly against the pulley.

Shaft Seal Cover and Shaft Seal:
Removal And Installation

Removal

1.
2.
3.
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Remove the magnetic clutch assembly.
Remove the felt pad.

Use the seal remover (from the shaft seal kit
P/N 204-805) to remove the shaft seal cover.
Turn the seal remover to engage the hook on
the seal remover with the hook on the shaft
seal cover, then owly pull the shaft sedl
cover out of the cylinder head.

NOTE: The shaft seal cover SHOULD NOT
be reused. Always use a new shaft seal cover
when reassembling a compressor.

! )
ADKO03

1. | Shaft Seal Cover
2. Felt Pad

Figure 50: Remove Shaft Seal Cover

4. Usethe seal remover (from the shaft seal kit

P/N 204-805) to remove the shaft seal. Turn
the seal remover to engage the hook on the
seal remover with the hook on the shaft seal,
then slowly pull the shaft seal out of the
cylinder head.

| 1. | Shaft Seal |

Figure 51: Remove Shaft Seal

Inspection

The shaft seal should not be reused. Always use a
new shaft seal when reassembling a compressor.
Be extremely careful to make sure the lip of the
shaft seal that is being installed is not scratched or
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damaged in any way. Make sure the shaft seal is
free from lint and dirt that could damage the shaft

seal surface.

Figure 52: Inspect Shaft Seal

Shaft Seal Installation

Before installing a shaft seal inspect it carefully
(see “Inspection” above).

1. Clean the section of the front cylinder head
that holds shaft seal.

2. Apply clean compressor oil to the new shaft

seal and to the front cylinder head. If the dlip

surfaces are dirty, clean them with thinners,
dry the clean surfaces and apply clean
compressor oil.

3. Placethe seal guide (from the shaft seal kit
P/N 204-805) on the end of the shaft.

|1. |Seal Guide |

Figure 53: Place Guide on Shaft

4. Placethe shaft seal on the seal guide and side

the seal into the cylinder head.

1. Seal Guide
2. Shaft Seal

Figure 54: Place Shaft Seal on Guide

. Usethe sedl installer (from the shaft seal kit

P/N 204-805) to press the shaft sed into the
cylinder head as far as possible.

. Remove the sea guide from the shaft.

ABH17-a

Figure 55: Press Seal Into Cylinder Head

7. Place the seal guide (from the shaft seal kit

P/N 204-805) on the end of the shaft.
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8. Placethe shaft seal cover on the seal guide
and dide the shaft seal cover into the cylinder
head.

Figure 56: Install Shaft Seal Cover

9. Usethe sedl installer (from the shaft seal kit
P/N 204-805) to press the shaft seal cover into
the cylinder.

10. Remove the seal guide from the shaft.

NOTE: Position the shaft seal cover asshown in
theillustration. The felt pad should also be
replaced with a new one when the shaft seal is
replaced.

i '
‘ 15°15°
X
\\\L
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‘ ABJO1
]

Figure 57: Proper Shaft Seal Cover Position
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Figure 59: Compressor Holder P/N 204-807
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TIONING TOOLS | NDITIUNING TOQF-_-_EE,]

b " N

Figure 60: Clutch Installation Kit P/N 204-890

Figure 62: Shaft Seal Kit P/N 204-805

8932d

Figure 61: Snap Ring Pliers P/N 204-808
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During normal operation there is dways a
quantity of oil that travels around inside the
system. This ail lubricates all the components,
returns to the compressor for awhile, and again
travels around the system.

Adding Extra Oil to the System

Theinitial oil chargeinto anew system is based
on the size of the system and the amount of ail,
which remains in the compressor during
operation.

The correct oil to use in a unit using R-134aor
R-404A is Polyol Ester (POE) oil (P/N 203-413).
Any extraor replacement oil should be placed into
the system at the receiver tank port.

CAUTION: keep all ail containerstightly
sealed from the air. oil tends to absorb
moisture fro the air and can become
contaminated if left open. If contaminated
oil is put into a system, it may damage the
components of the system.

Major Loss of Refrigerant

In case of amajor loss of refrigerant, it must be
assumed that some system ail islost also. The ail
level should be verified. Refer to the following,
“Checking the Qil Level” for details.

8932f

Figure 63: Pulley Arbor P/N 204-804
Checking the Oil Level

System Compressor and Oil

Drain the Oil

Installation of the Compressor

The compressor is mounted in the engine
compartment. The side to side mounting angle of
the compressor must remain + 45° from the
horizontal. The forward to backward angle must
be within = 10° of horizontal.

Each compressor comes with a standard charge of
Polyol Ester (POE) oil inside. This quantity of oil
is enough to supply the compressor [ubrication
when it isinstalled into an already “ oil wet”
system. New systems require an extra quantity of
oil be added to “wet” all the interior surfaces of
the system.

Figure 64: Draining the QOil
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Remove the compressor from the unit and drain
the oil from the compressor drain plug and all
other ports. Turn the clutch (rotating the internal
compressor parts) by hand and drain oil again.
Repeat until all oil isremoved from the
compressor. Measure the oil removed from the
compressor. Also, inspect the oil for signs of
contamination.

Oil contamination.
1. Dirtintheoil.
2. Color changed to avarnish color.

3. Presence of foreign substances, metal
shavings, etc. in the ail.

NOTE: Always replace oil with new fresh ail
taken from a sealed container only.

NOTE: Always replace the system filter drier
anytime the system has been opened for service.

When a System Becomes Contaminated

A severely contaminated system may be indicated
by black oil in the compressor. If severe
contamination occurs, it will be necessary to flush
the complete system. If flushing is required, use
industry approved materials.

In al cases when this occurs you must determine
the extent of contamination. Do this by removing
the filter-drier and determine if the darker colored
oil is present at that point of the system too. If it
is, flushing the system is recommended.

If the oil appears clean at the filter drier, install a
new filter drier and replace the compressor with
clean new oil. Refer to checking and draining the
compressor oil section for details.

CAUTION: Any extra or replacement ail
should be placed into the system at the
receiver tank port.

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 35in. (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 the rod 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 58 to 60 on TK Gauge
P/N 204-427. 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.

Electric Standby Compressor Belt

L oosen the four mounting bolts on the end of the
electric motor. Move electric motor (rotate it on
the gyrator axis) to obtain a belt tension of 58 to
60 on TK Gauge P/N 204-427. Tighten the
€lectric motor mounting bolts and recheck the belt
tension. Readjust the belt tension if necessary.
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.
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Over-the-Road Mechanical Diagnosis

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 thedrive 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 thereisan
indication of low charge.

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 towels
to seeif the valve opens. Evacuate the system in
the same manner used during installation. Install a
new 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.

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, theliquid line will be slightly
warmer than surrounding air. An extremely hot
lineindicates either shortage of refrigerant or lack
of aliquid seal at the receiver outlet. A cold line
indicates a restriction, and some flashing takes
placein theliquid line sight glass.

DIRTY OR WET FILTER DRIER: If the outlet line of
thefilter drier is colder than theinlet line, the
filter 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. Thisis indicated
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 theair return or discharge. Insure that thefanis
correctly positioned in the orifice to achieve
maximum air flow.

COMPRESSOR LIFE: The following will shorten
thelife of the compressor:

e Operating a contaminated system
* Nooil trap
» Clogged oil separator (JetLube™)

» Clogged liquid injection orifice
(JetCool ™)

» Defectiveliquid injection switch
(JetCool ™)

» Insufficient oil charge
*  Wrong or mixed ail

e Lack of compressor lubrication on
installation and startup

e EXxcessive compressor speed (maximum
speed 3,000 rpm)
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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

Thermostat 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

Shortage of refrigerant
(low pressure cutout)

Restricted expansion valve

Refrigerant overcharge
(high pressure cutout)

Cycling on high pressure cutout

Dirty condenser coil

Repair leak and recharge

Clean expansion valve

Remove excess charge

Check air flow and fan

Clean coil
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Condition

Possible Cause

Remedy

Unit operates long or
continuously

Shortage of refrigerant
Discharge valve leaking
Thermostat faulty

Dirty condenser

Air in system

Compressor inefficient
Plugged expansion valve

Iced or plugged coil

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

74

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 coil

Air through evaporator restricted

Evaporator needs defrosting

Broken compressor belt

Compressor discharge valves leaking

Too much compressor oil in system

Loose 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

Hot gas solenoid stuck open

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

e



Refrigeration Diagnosis Chart
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Clutch Timer 24
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Defrost System 38
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Defrost Timer 24

Defrost Timer Test 39

Description 29

Diagram Index 81
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Electrical 11

Electrical Maintenance 35
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Evaporator 19
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F
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H
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In 20
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Installation 56
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L

Liquid Injection Metering Orifice 51
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Liquid Injection System (R-404A Units Only) 40
Loading Procedure 32

Low 12
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M
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Manual Defrost Switch 39
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Oil 20

Oil Separator 51
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V200-10/R134a Refrigeration Diagram

83

| 77674] B | ADD SETTING NOTE |24/07/00] £c | As | EC REVISIONS
ECO |SYM DESCRIPTION DATE | BY [cHK|aPP
2098 | A | RELEASED 12/11/99| EC | AS | MR
————————————————————= CONDENSER SECTION——| r———EVAPORATOR SECTION-———————— 1
| = —t |
| HOT GAS LINE | | '
: (hose #6) : : :
[ I [
| » | |
| I |
| t} F Control . |
I Defrost Hot Gas an Lontro Il Suction Tee I
: Solenoid Valve Pressure switch : : / Il :
High Pressure 5 Low Pressure
: Cutout switch : : Cutout Switch :
I Conder(\:soe_lr arator I / I
I ! s . ini Evaporator | |
: : : — L e ~ Coil :
OIL RETURN LINE -
| [ |
| (hose #4) 1S g ¢
: _ ! ! > Expansion :
| _ Ligid > 0QUID LNE | | Valve |
I Drier Indicator (hose #6) | | v |
| [ |
| [ |
| DISCHARGE L Bl Pan Heater |
: < (hose #8) : :SUCTION LINE - : LEGEND
h 10
: : :( ose #10) : % ON ROAD COOL MODE
L Y A ] = DEFROST
= COPPER TUBING
Valve Setting r—r—=—"""""—"=>—""~>""~"~>""~"™>"="™>""™""™"§g"—"—""—"~"—""™™— = v
Exp Valve TEN2 1/2 turn (counter—clockwise)} [ | = [| EXIBLE HOSE
Evaporator model: ES200 | |
| A |
[
[
[ [
| [
| | mEN PART NUMBER | rev. | DESCRIPTION | ar. | MAT'L SPEC'S
[ 4 [ LIST OF MATERIAL
I I DRAWN DATE
I | |E.CANADE [12/11/99
THERYIE NS
| | [Smmo bosiized  DIAGRAM REFRIG.  |CLE
: : MANEL R. |2/12708] V200—10 / R134a
: : il i e Y DRAWING NUMBER REV.
SCALE
| < SR A = 1B20489 | B
L —__ 1 -
TRUCK ENGINE SECTION E e o R S e s e ST O 5 80 R R 1€ ot




V-200/V-300 Condenser Outline Drawing

REVISIONS
ECO [SYM DESCRIPTION DATE | BY [cHk|APP
1727 | A | RELEASED 01/03/99| RI | LG [ MR
77244| B CHANGED DRAWING NAME 03/01/00| Rl | EC | LG

@ REMOVE THE COVER ADD NOTES & VIEW
Cos16| © UPDATE VIEWS & CHANGE DRAWING 14/03/01] o | ¢ [ MR

DESCRIPTION
3 MOUNTING SCREWS

502833| D |ADD VIEW & DIMENSIONS 30-Jul-02| CM | JT | MR

CONDENSER AIR FLOW

210
47
4 MOUNTING SCREWS \/
. O e
S o g
NOTA: 9
El aspecto y los componentes de la unidad pueden v
‘@ variar dependiendo del modelo en concreto N
NOTA:
The components and the unit look’s can changed
depending on the model 485

@ UNIT READY TO FIX IT
mem | PART NUMBER [ rev. | DESCRIPTION | ar. | MAT'L SPEC'S

LIST OF MATERIAL

R eEz [16/02/59 QUTLINE DRAWING [ mommme
LORENZO  [16/03/99 CONDENSER BRI
MANEL R. |16/3/99 V—200 / V=300

TR ;A%Lf’: sheer 1 or 2 DRAWING NUMBER REV.
3| 7 | 1819462 | D

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
BE RETURNED UPON REQUEST, ITS CONTENTS MAY NOT BE DISCLOSED IN WHOLE OR IN PART TO OTHERS OR USED FOR OTHER THAN THE PURPOSE FOR
WHICH TRANSMITTED WITHOUT THE PRIOR WRITTEN PER&ISSION OF THERMO KING CORPORATION.
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V-200/V-300 Condenser Outline Drawing

THE SHADED MATERIAL MUST BE REMOVED FROM THE COVER AS SHOWN:

ACCESS FOR ELECTRIC CABLE ACCESS FOR HOSES AND HARNESSES

50

23.5

FIX THE CONDENSER BY MEANS OF THESE 5 HOLES
WHEN THE CONDENSER IS MOUNTED ON THE FRONT OF THE TRUCK

Q IN A ROOF—MOUNTING FIX THE CONDENSER BY MEANS OF THESE 6 HOLES

100

WHEN THE CONDENSER IS MOUNTED ON THE FRONT OF THE TRUCK (A NON—ROOF MOUNTING);

meM | PART NUMBER | rev. | DESCRIPTION [ ar. | MAT'L SPEC'S

LIST OF MATERIAL

R _IBAREZ 116/02/99)  QUTLINE DRAWING £ TR
LORENZO  |16/03/99 CONDENSER SRATY
MANEL R. |16/3/99 V=200 / V—300

TP&RLTS;MDA%PE';ESSE&%SY :s'fl_:o F SHEET _L o _L DRAWING NUMBER REV.
= . [ 1B19462 | D

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
BE RETURNED UPON REQUEST. ITS CONTENTS MAY NOT BE DISCLOSED IN WHOLE OR IN PART TO OTHERS OR USED FOR OTHER THAN THE PURPOSE FOR
WHICH TRANSMITTED WITHOUT THE PRIOR WRITTEN PERMISSION OF THERMO KING CORPORATION.
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ES200 & ES200 MAX Evaporators Outline Drawing

REVISIONS
ECO [SYM DESCRIPTION DATE | BY |CHK|APP
1727 | A |RELEASED 01/03/99( RI | LG | MR
78379| B |CHNG. DESCP. ES200&ES200MAX 25.0ct.00 | LG | EC | MR
WAS E970; ADD: OIL RETURN CONNECTION, NOTE DIM. IN MM; UPDATE:
POSITION LPCO AND ADD NOTES
"‘ N 4 :
- ‘ ‘ ¢‘ 4-‘ ..— .- :
[_ - A g oA " :
I
| - o 3
|_ | — -~
— '
= I J
M I I
I v I [
| RN | |
| Y | [
I 2 \\ I I
® T I I
| X i | I 150
I K/ I I
I 8 I I
I / [ [
I I I
I I I
I I [
I I I QR
I G | [ 0| o
I I [
I I I
I - I I
| NG | |
| ' § | |
I \ X I I
| R \\\"I\.‘ | I
@ 1) ) HH I I
I siit] I [
L2l
| // | |
I 2 7/ I [
| | |
L ’ I I
— I
(- |
— [ mM | PART NUMBER | rev. | DESCRIPTION | am. | MAT'L SPEC'S
| L UST OF MATERIAL
| DRAWN N DATE/ /
R. IBAREZ [16/2/99
L o OUTLINE DRAWING  |[Rg memme xpoe
LORENZO G| 16.Mar.0d =) i
LORE EVAPORATORS
MANEL R |16.Mar.0d ES200&ES200MAX
| DIMENSIONS IN THS. PRINT SUPERSEDES ANY OF
EARLER DATE. DESTROY SAME.
512 MILLIMETERS = el o 2 — —
3 MATERIAL:
[ == = | @] | (/5 = 1B19463 | B
o THIRD ANGLE PROJECTION | Eini e eolesh s Shmis b ch of SeCion il W FT, o s o USeD Fo GTn T e FRvose For
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ES200 & ES200 MAX Evaporators Outline Drawing

REVISIONS
ECO [SYM| DESCRIPTION DATE | BY [cHK|APP
LIQUID LINE CONNECTION (HOSE #6)
SUCTION LINE CONNECTION (HOSE #10)
STAND—BY COMPRESSOR SUCTION LINE CONNECTION (HOSE #10)
(ONLY WHEN REQUIRED. SEE REFRIGERATION DIAGRAM.)
HOT GAS LINE CONNECTION (HOSE #6)
TEMPERATURE_SENSOR =
OIL RETURN LINE CONNECTION (HOSE #4) — —F— R / = X
(ONLY WHEN REQUIRED. °
SEE REFRIGERATION DIAGRAM.) g
° o
LOW_PRESSURE SWITCH (LPCO) . H. B
(ONLY WHEN INCLUDED.) 0 | Q
o <
L)
DEFROST SWITCH. (ONLY WHEN INCLUDED,}~"| <
L)
I T J
| [¢]
kpo
-4 ,mé/
MOUNTING HOLES (#9) 890
WEIGHT: 14.5 kg
mM | PART NUMBER [ rev. | DESCRIPTION [ arv. | MATL SPEC'S
LIST OF MATERIAL
R. IBAREZ |16/2/99
oo OUTLINE DRAWING Rl THERE® KIS
LORENZO G| 16.Mar.0Q Lt ;
= EVAPORATORS
MANEL R | 16.Mar.0g ES200&ES200MAX
DIMENSIONS IN THS PRINT SUPERSEDES ANY OF
EARLER DATE. DESTROY SAME.
| MILLIMETERS e o 2 o 2 — —
WMATERIAL:
! = S| 175 = 1819463 | B
* THIRD ANGLE PROJECTION | ol et & Ehrhie ooy oot o S e o DYk o o o W T PO T8
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V200-20/R134a Refrigeration Diagram

REVISIONS

ECO [SYM| DESCRIPTION DATE | BY [cHK|APP

LIQUID LINE CONNECTION (HOSE #6)

SUCTION LINE CONNECTION (HOSE #10)

STAND—BY COMPRESSOR SUCTION LINE CONNECTION (HOSE #10)
(ONLY WHEN REQUIRED. SEE REFRIGERATION DIAGRAM.)

HOT GAS LINE CONNECTION (HOSE #6)

30

TEMPERATURE SENSOR

/

OIL_RETURN LINE CONNECTION (HOSE #4)

(ONLY WHEN REQUIRED.
SEE REFRIGERATION DIAGRAM.)

o]

LOW PRESSURE SWITCH (LFCO)
{ONLY WHEN INCLUDED.)

\o_°
430

DEFROST SWITCH. {ONLY WHEN INCLUDED)/

e NG
=

MOUNTING HOLES (29) 890

WEIGHT: 14.5 kg

m™ | PART NUMBER [ rev. | DESCRIPTION [ ar. | MAT'L SPEC'S

LIST OF MATERIAL

e ML ISZ8) QUTLINE DRAWING | [T woammmme

LORENZO G| 16.Mar.0Q EVAPORATORS

APPROVED

AN

MANEL R |16.Mar.00 ES200&ES200MAX

DIMENSIONS IN THIS PRINT SUPERSEDES ANY OF
| MILLIMETERS EARLER DATE. DESTRQY SAME. sieEr 2 or 2 PE— REY.

[ ASERVAY == 1B19463 | B

THIS DOCUMENT CONTAINS PROPRETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
s THIRD ANGLE PROJECTION | g.ivmen.iror ot I ST L 5 G5O i gl QL A o e o e o b it e s For
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V200 MAX-10/R404A Refrigeration Diagram
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| 77674] B | ADD SETTING NOTE |25/07/00| EC | As | EC REVISIONS
ECO [SYM DESCRIPTION DATE | BY [CHK|APP
2098 | A | RELEASED 12/11/99| EC | AS | MR
e CONDENSER SECTION—— ——-EVAPORATOR SECTION-———————— .
| = — |
| HOT GAS LINE | | |
: (hose #6) : : :
I [ I
| » || |
I I I
I [ I
Defrost Hot Cas .
: Solenoid Valve s : : Suction Tee v :
I : [ I
| .i nghtPressuI'e Lo < Low Pressure |
| L-H utout Switch | Cutout Switch |
| Conderése;lr Oil Separator X | / |
I Ol :55 . inl Evaporator I
| 0 | a8 ol |
I [ = I
I || I
| OIL RETURN LINE L1 S Vo
Drier i
: A (hose 74) LOUID LINE || Expansion :
| Liqurd > (hose #8) | | '
I | Indicator I v I
: v o9 Injection Valve : : :
| 0] INJECTION LINE Lo A |
I ., (hose #4) | | Pan Heater I
: <« : : SUCTION LINE —_ : LEGEND
| DISCHARGE | (hose #10) | % ON ROAD COOL MODE
. __(ose #8 1 I A _| -= DEFROST
Valve Setting: r——————— 'y —fF - . * = COPPER TUBING
Exp Valve TES2 MOP50 1/2 t i
D e o HOPg0 172 tum | v | — FLEXIBLE HOSE
Evaporator model: ES200MAX | |
I 4 |
: ng InJect
| Restrictor witc |
| ||I||_-\ ._ I
| h Iﬂ - | TEM PART NUMBER | rev. | DESCRIPTION [ ar. | MAT'L SPEC'S
I I LIST OF MATERIAL
: 4 T k Enai : DRAWN DATE
ruc ngine E.CANADE [12/11/99
Compressor CHECKED ‘EIZ#EEI;D’.]@
: P : SENDINO  [22/11/99 DIAGRAM REFRIG. %
APPROVED
: : MANEL R. |2/12/09| VZOOMAX—-10 / R404A
I | | TEREER T omov Sue
| | : seer 1 _or 1 DRAWING. NUMBER REV.
| < =@ | 7 e 1B20490 | B
L————TRUCK ENGINE SECTlON————' THIS DOCUNENT CONTANS PROPRETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS TRAKSMITTED TO YOU IN CONFIDENCE. AND TRUST. AND IS TO
%W&?ﬂ#@ﬁﬁ%’w THE PRIOR WRITI'EN P%ESEIO?ISS%WO KING UORPORATION FOR OTHER THAN THE PURPOSE




V200-20MAX Jet Cool Installation

REVISIONS
ECO |SYM DESCRIPTION DATE BY [CHK|APP
1727 | A | RELEASED 01/03/99| RI | LG | MR
79818 B |ADD SCS & UPDATE VIEWS 14/06/01| JL | EC | LG

CONDENSER HARNESS

CONDENSER HARNESS
CONNECTOR

LIQUID INJECTION
SWITCH

LIQUID INJECTION
HOSE #4

LIQUID INJECTION

LIQUID INJECTION ORIFICE SOLENOID

LIQUID INJECTION TEE

SHRAEDER
INSTALLATION RECOMMENDATIONS

service port.

and connect the condenser harness.

as necessary.

1.—Recover the refrigerant from the unit, if neccesary.
2.—Remove the Shraeder from the suction service port.
Mount the double nut, tee and orifice on the suction

3.—Route and mount the liquid injection hose from the
liquid injection solencoid down to the liquid injection orifice.

4.—Mount the liquid injection switch to the discharge fitting
5.—Evaquate, clean and leak check the refrigeration system

6.—Recharge the unit with the proper amount os refrigerant.
See the specifications section in the Maintenance Manual
for the unit you are working on for the proper refrigerant

% charge.
|

EM PART NUMBER | rev. | DESCRIPTION

| or |

MAT'L SPEC'S

LIST OF MATERIAL

DRAWN DATE
R. IBAREZ [|16/02/99

e INSTALLATION
MANEL R. [16/03/99 V200—20MAX
TRARUER DATE, DESTROY SAde, sieer 1 o _1

I]_B L E RMOIKU NG

AN

DRAWING NUMBER

SKINAES

1B19464

B

BE RETURNED UPON REQUEST, ITS CONTENTS MAY
WHICH TRANSMITTED WITHOUT THE PRIOR WRITTEN PERMISSION OF THERMO KING CORPORATION.

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
NOT BE DISCLOSED IN WHOLE OR IN PART TO OTHERS OR USED FOR OTHER THAN THE PURPOSE FOR




V200 MAX-20/R404A Refrigeration Diagram

|77674] B | ADD SETTING NOTE |25/07/00] EC | AS | EC REVISIONS
ECO [SYM DESCRIPTION DATE BY |CHK|APP
2098 | A | RELEASED 23/11/99/ EC | AS | MR
e CONDENSER SECTION-— [——-EVAPORATOR SECTION-———————— q
| - - |
| HOT GAS LINE | | '
l High Pressure (hose #6) : l :
| Cutout Switch I |
| » _ _ <t | |
I = = I I
| -Crl?isclz‘hci/r e 4 | |
| eck Valve I . |
| Ipefrost Hot GGSQ Standby L Suction Tee v |
| Solenoid Valve L * v Compressorl | |
| Q | - B Low Pressure |
| [ Cutout Switch |
: Condenser Suction Press. SUC-IJFONI LIN / :
Requlator () Evaporator
hos 10 .
: Oil Separator hanose ) = — Coil :
I I I
| . QIL RETURN LINE | | > & v |
| Drier > (hose #4) [ > Expansion |
I O — Valve |
1A . Ligaid > LIQUID LINE | | |
I Vv Indicator (hose #6) | | v |
: Lig. Injection Valve : : :
| INJECTION LINE | |
| = (hose #4) [ 4 Pan Heater |
: < : : SUCTION LINE - : LEGEND
| DISCHARGE | (hose #10) | % ON ROAD COOL MODE
.__ (hosSe #8 A I A ] 4> STANDBY COOL MODE
-+~ DEFROST
gulve S:;Einr?'\odel ES200MAX R N 1 | 4
vapora H _
ExpquIve TES2 MOPS0 1/2 tum | \'y | COPPER TUBING
(counter—clockwise) : ‘ : = [ EXIBLE HOSE
Suction Pressure Regulator KvL:
Three Phase Models: Default setting I Lia. Inject
Single Phase Models: 1st Totally open (clockwise) | . %witch
2nd 6.25 turns (counter [ Restrictor [
clockwise) | 5 ‘ |
IIIllgﬂ H
| 8l |ﬁ = _’ | MEM PART NUMBER | rev. | DESCRIFTION | ar. | MAT'L SPEC'S
| 'i'-"l' | LIST OF MATERIAL
I X y I
| 4 Eruck Engine | |Ecanape p3/11/99 e TR Cge
| ompressor | [ cHEcken SHEAL]
| N2 P | |SENDINO  b5/11/09 DIAGRAM REFRIG. LU SRR
: : MANEL R. |2/12/08] V2Z0OMAX—20 / R404A
I I o mw::: sneer 1 _or 1 DRAWING NUMEER REV.
MATERAL:
| < NS 1B21122 | B
T TRUCK ENGINE  SE CT ON = I e i el ol Lo Gt B RGP R Tt 1 POGGSE o
WHICH TRMISILI'ED WITHOUT THE PRIOR WRITTEN PER!SSION OF THEAO KING CORPORATION.
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Draining Tubes & Heaters Installation Drawing

REVISIONS
ECO |SYM DESCRIPTION DATE BY [CHK|APP
77452| A | RELEASED 19/05/00| JL | AS | JG
ADD ES 300 EVAPORATOR (PAGE 2)
EM 400 MAX evaporator 79813| B |ADD ES 500 EVAPORATOR (PAGE 3) [13/06,/01| JL | AS | Je
ADD ES 150 EVAPORATOR (PAGE 4)
Minimum slope
S ¢
A (=]
CONNECTOR - Y HOSE CONNECTION
/ D /
S B
M=
/ ‘// >
,a/
HEATERS
EVAPORATOR DRAINING TUBE
Y HOSE CONNECTION
EVAPCRATOR DRAINING TUBES
/
Y HOSE CONNECTION S
DO NOT fit wrap band DO NOT cover DO NOT cut DO NOT fit more than
to hold the wires the heaters the wires 4 wires into the tube
MEM PART NUMBER | rev. | DESCRIFTION | aw. | MATL SPEC'S
LIST OF MATERIAL
DRAWN DATE
JORDI L. 19/05/00 DRAININ((SBC TUBES 5 TOERA® (IR
A. SENDINO|22/5/00
soProvED o) HEATERS INSTALLATION
JORDI G. [22/5/00
| DIMENSIONS IN: s Pt supecDcs At o DRAWING
MILLIMETERS — serr 1 _or _4 p——— p—y
! - | @ = = 1822363 | B
* THIRD ANGLE PROJECTION | ey e chenie ot oot B SR o G B ok G it PO ot
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Draining Tubes & Heaters Installation Drawing

REVISIONS
ECO |SYM| DESCRIPTION DATE | B [cHk|aPP

ES 150 MAX evaporator

Minimum slope

DO NOT fit wrap band DC NOT cover DO NOT cut DO NOT fit more than
to hold the wires the heaters the wires 4 wires into the tube
TEM PART NUMBER | Rev. | DESCRIPTION | aw. | MATL SPEC'S
LIST OF MATERIAL
DRAWN DATE
JORDI L. 19/05/00 DRAININE TUBES 5 TRERA® (RS
A. SENDINO|22/5/00
soeronD o) HEATERS INSTALLATICON
JORDI G. [22/5/00
| DIMENSIONS IN: T pRa supcrcocs a0 DRAWING
MILLIMETERS o serr 4 _or 4 p— p—
MATERAL:
’ @d = 1B22363 | B
* THIRD ANGLE PROJECTION | Bt i Counra il oot o e By T GRS B8 s ok G it PO ot
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V200 MAXTC-20 Refrigeration Diagram

77674 B | ADD SETTING NOTE 25/07/00| EC | AS | EC REVISIONS
CHANGE CHK VALVE BY DEFROST VLV
78277| C REMOVE CONDENSER DEFR. VLV 21/12/00 EC | Rl |AS | ECO [SYM DESCRIPTION DATE BY |CHK|APP
79818[ D [ ADD FAN CONTROL PRESSURE SW. [29/05/C1lec [1G[FC| 2098] A [ RELEASED 12/11/99[ EC [ AS [ MR
S CONDENSER SECTION————— — ——- BIT. KIT SECTION ————~,
| - HOT GAS LINE | | > T , > |
: High Pressure (hose #6) i i =] |
Discharge Cutout Switch A
| > I Check Valve & SO p"T n |
I = = I Defrost Hot Gos|
I L] | Solenocid Valve |
| D Standby | | —~—EVAPORATOR SECTION-—-
I A v v Compressor | - I : :
: A Fan Control . 4 | : Suction Tee s | | |
i Pres. Switc oress I Low Pressure Check Vqlvel |
| {?5 Regulating | Cutout Switch [ : Evaporator :
[ Valve [ 1] 4— I Coil
I Conder&se_lr Oil Separator \A = . I = :
oi -
| H + B | p g — y !
| Iy OIL RETURN LINE (hose #10) S RO = |
I Liguid Egoggr;%essor LIQUID LINEi[ I > ub : : EX%‘%OH : v
I 4 prier Indicator g Do (hose #6) | = 1 |
I O+—58 > ™ _E= I |
: : : I : Pan Heater :
q_
I 1 * I ISolenoid Valve |
| 0] LIQUID INJ LINE L | pSolenoid Vave 1
| (hose #4) 1l (hose #10) —REMOTE EVAP. SECTION -+
I < [ I : - I
[ [
| DISCHARGE | | Pan HeaterI
| LINE | . I |
L_ (hose #8) | L Press- Regulating Valve ] |
VuI've_Semng_ ______________________________________ 7 | [ . [
Evaporator model: ESZ00MAX * | I [ EXR}:IGT\?IeOH [
Exp Valve TES2Z MOP50 1/2 turn (counter—clockwise) l (. |
Evaporator model: ES100MAX . —r——————t————— — —— | LE — z |
Exp Valve TESZ MOP50 — Default setting |TI"UCk Engine | | H | | |
Secondary Evgporator: | Compressor | | D%JD:H |
E tor Model: ES100MAX =
Exp Valve TES2 MOPSO — Default setting | | | I Evaporator,
| N T 4oL ______Coil__
. ) = bl "
Setting: 2.75 turns (clockwise) ~2.8 barg | ‘ !%! i l = = [ | —_— [ o | mr e
| l | LIST OF MATERIAL
Suction Pressure Regulator KVL: | ' |
Three Phase Models:_ Default setting ) | | DEMC';ANAD ¢ 1“"2“: /11/99
Single Phase Models: 21::(1 Etzglytu?-ﬁ:n(égll?:t';v:ls;lckwise) | | oea ) DIAGRAM REFRIG. I]_E ETE E RIMC)
SENDINO P2/11/99| —
LEGEND | | [omom V200MAXTC—20
¥ ON ROAD COOL MODE | < | |MANEL R. [2/12/99
{> STANDBY COOL MODE | | THS PRNT SUPERSEDES ANY OF
-+ DEFROST | * | T MR ::: seer _1_or 1 DRAWING NUMBER REV.
MATERWAL:
— COPPER TUBING I_ _! ‘5 @ / p— 1B20494 D
— FLEXIBLE HOSE - _TRU CK EN Gl NE SECT' ON - THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
BHICH TISEMITTED. WTHOUT. THE. PRIOR WTTEN. PERUISSON OF THERMO KNG CORPORKTON. © — 1 O /SED FOR OTHER THAN THE PURPOSE FOR
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MTCH Kit Outline Drawing

REVISIONS
ECO |SYM DESCRIPTION DATE BY |CHK|APP
78277| A | RELEASED 29/08/00] JL | RI [ EC
79837| B | ADD KIT MAC 07/06/01| FA | LG [ MR
124 MOUNTING
HOSE
Sz )
| Q U | | 7 8
| T
— il
%7
> B THENO KN < EVAPORATOR é 3
.
.
.
— B—— 'Vé
682 _%_
KIT 130
TEM PART NUMBER | rev. | DESCRIFTION | ar. | MAT'L SPEC’S
LIST OF MATERIAL
JORDI L. |20/08/00 5] e g
R.IBANEZ |24/11/00 OUTLINE DRAWING ST
ECANADE _[27/11/00 KIT MTCH
it g’"gﬁ’ v e b T
e 3815699 | B
.’ THIRD ANGLE PROJECTION | B o e SRt o SHE 5% LBch Vot SR Tk T ot or
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MTCH Kit Outline Drawing

KIT-MH

SUCTION LINE COMPRESSOR ROAD
CONDENSER

[ olL RETURN LINE )
| SUCTION LINE :
[ |

)

EVAPORATOR 1

( _LUQuiD_LINE
| -SUCTION LINE

— o — ——— —

~N— —

| DIMENSIONS IN
MILLIMETERS

. 7TﬂHZ7AAk3LE1¥ﬂ9JEC7RJN

REVISIONS

ECO [SYM|

DESCRIPTION DATE | BY [cHK|APP

<::::> CONEXIONADO DE MANGUERAS. HOSE CONNECTIONS

KIT-MTC

CONDENSER

—_——— e —

OIL RETURN LINE

SUCTION LINE

SUCTION LINE COMPRESSOR ROAD

EVAPORATOR 2 J

LIQUID LINE

HOT GAS LINE

(
|
I
i
t

— — — —————

( \ /

| SUCTION LINE |

| |

| HOT GAS LINE |

| |

| _LIQUID LINE |

\ ) EVAPORATOR 1
( )
| SUCTION LINE |
| |
| HOT GAS LINE |
] |
| LIQUID LINE |
- ]

LIST OF MATERIAL

DRAWN DATE

JORDI L. |29/08/00
CHECKED

R.IBAREZ [24/11/00
APPROVED

E.CANADE [27/11/00

THIS PRINT SUPERSEDES ANY OF
DATE. DESTROY SAME.

OUTLINE DRAWING b e s

KIT MTCH

o | T [

3B15699 B

THE PRIOR

CONTAINS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS
BE RETURNED UPON REQUEST. ITS CONTENTS MAY NOT BE DISCLOSED IN WHOLE OR IN PART TO OTHERS OR USED FOR
WHICH TRANSMITTED WITHOUT WRITTEN PERMISSION

TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
OTHER THAN THE PURPOSE FOR
OF THERMO KING CORPORATION.
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V-300-10/R134a Refrigeration Diagram

REVISIONS
ECO |[SYM DESCRIPTION DATE | BY |CHK|APP
79516 A | RELEASED 14-Mar—01| JL | EC | MR
————————————————————— CONDENSER SECTION——  ——-EVAPORATOR SECTION-————————+
—I>
frm [
HOT GAS LINE | | [
(hose #6) : l :
I [
» | |
I |
[ I
Defrost Hot Gas % Fan Control (. Suction Tee |
Solenoid Valve Pressure switch : I ! v :
High Pressure . Low Pressure
Cutout switch : : Cutout Switch :
Condenser Qil_Separator . |
Coil - — | |
3 » () Evaporator
: : = L lw ~ Coil :
OIL RETURN LINE L |
(hose #4) || E ﬁ |
I > Expansion :
. Ligaid > (QUID LNE || valve |
Drier Indicator (hose #6) | | 4 I
[ |
I [
DISCHARGE L M Pan Heater |
< (hose #8) : :SUCTION LINE — : LEGEND
h 12
| l( ose #12) | ON ROAD COOL MODE
___________________________________ 1oL R B - DEFROST
=— COPPER TUBING
F—— = == ———————fF————— T v
| | = FLEXIBLE HOSE
[ [
| A |
[
[
[ [
! WE=) o ! :
| & > | MEM PART NUMBER | rev. | DESCRIPTION [ ar. | MAT'L SPEC'S
[ '-'-"l' : LIST OF MATERIAL
I ¥ Y DRAWN DATE
| 4 EFUCk Engine | |JORDI L. 4—Mar—01 N ——
| R Nemeressorlf L = e [a/oeso1|  DIAGRAM REFRIG.  |BE
e h $ APPROVED
: : MANEL R. |10/4/01] V300—10 / R134aq
[ | | TERIER are oeswor Swe
| | p—p sneer 1 or 1 DRAWING NUMBER REV.
MATERIAL:
| < =& | 7 [ 3817818 | A
"= ——-TRUCK ENGINE SECTION== =~ [T s e e et & e_memi e coroety & it o 00 oot A0 T pe e o
WHICH TRANSMITTED WITHOUT THE PRIOR WRITTEN PERMISSION OF THERMC KING CORPORATION.

97




V300-20/R134a Refrigeration Diagram

REVISIONS
ECO |SYM DESCRIPTION DATE [ BY [cHk|APP
79516 A | RELEASED 14-Mar—01[ JL [ EC [ MR
- ——————————— CONDENSER SECTION——| r———EVAPORATOR SECTION-———————— 1
| == e |
| [ HOT GAS LINE| | |
: High Pressure (hose #6) : : :
| Cutout Switch | |
| » _ _ <t || !
I = = I I
| Fan Cont |'CI[1)iSCkh(</r e 4} | |
an ontro ec alve .
: Defrost Hot Gas |Pressure SW Standby : : Suction Tee v :
| Solenoid Valve Compressorl | |
| L Q | < Low Pressure |
| * | Cutout Switch |
| Condenser v | |
| Coil SUCT|ON| HINE 1) Evaporator |
| * (hose #10) | |
| Oil Separator — == Coil |
: _ OIL RETURN LINE : | g v :
: Drier I> (hose #4) ! ! > EXF{/qr?sion :
alve
A Lqu.d > LIQUID LINE | | |
| Indicator (hose #6) | | v I
I I I
| I |
: : : 4 Pan Heater :
| < |1 SUCTION LINE s ! LEGEND
| — | I(hose #12) !
: INE : : : ¥ ON ROAD COOL MODE
L__(hose #8) IR A | > STANDBY COOL MODE
-+ DEFROST
i B Ad — COPPER TUBING
: A : — FLEXIBLE HOSE
I
I
I I
I i - I
| “”Lal Iﬁ'i" > | MEM PART NUMBER | rev. | DESCRIPTION | ar. | MATL SPEC'S
I 'i'-i' I LIST OF MATERIAL
I > y . I DRAWN DATE
| 4 Eruck Engine | |JORDI L. [14-Mar—01 =] TR Crge
ompressor CHECKED SEAL]
| N | |E Canaoe | o/04/01 DIAGRAM REFRIG. |tk
I : MANEL R. |10/4/01 | V300—20 / R134aq
I I CATER DATE DETRIY SME sweer 1 or 1 DRAWING NUMBER REV.
m .
| < | E2® | T e 3817822 | A
"= ——-TRUCK ENGINE SECTION=—— [r e o o po e s vy reion e & Ba e S o i 28 D o
WHICH TWS“I'L'ED WITHOUT THE PRIOR WRITTEN PER!ON OF THiMO KING CORPORATION.
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V300 MAX-10/R404A Refrigeration Diagram

REVISIONS
ECO |SYM DESCRIPTION DATE | BY [CHK|aPP
79516| A | RELEASED 14—Mar—01| JL | EC | MR
e CONDENSER SECTION-— [——-EVAPORATOR SECTION-———————— .
| = — |
| HOT GAS LINE | | '
: (hose #6) : : :
[ [ [
| » | |
| [ |
| [ |
Defrost Hot Cas .
: Solenoid Valve ) : : Suction Tee v :
| . [ |
I High Pressu‘re | < Low Pressure |
I Cutout Switch I Cutout Switch |
| Condenser Qil Separator [ / |
[ Coll | E [
+ vaporator
: : : w Coil :
I [ I
| OIL RETURN LINE L4 = Vo
Drier :
:4 A (hose 4) LoUD LINF || Expansion :
| Liquid > (hose #8) | | '
I | Indicator (I v I
| A2 Lig. Injection Valve [ |
| "EI:I_‘/ TNJE(J]TION LINE o |
[ \ 11l = [ [
I =" (hose #4) | ? Pan Heater I
: <« : : SUCTION LINE —_ : LEGEND
: DISCHARGE : } (hose #12) } % ON ROAD COOL MODE
L __(hose #8 ! Y A _| = DEFROST
= COPPER TUBING
r— """ 7T —"——"7=—"§y- "= 1 *
| \IV [ == [|FXIBLE HOSE
I |
I * [
l Lig. Inject.
: Restrictor %mtch |
I I
| | MEM PART NUMBER [ rev. | DESCRIPTION [ arv. | MAT'L SPEC'S
I > [ LIST OF MATERIAL
I A Truck Engi : JOR Y
ruc ngine JORDI L. 14—Mar—01
5@+ Op CHECKED TTHERME® KIS
: Compressor : e ANADE B/04/01 DIAGRAM REFRIG. EI_E SRR
| | |MAREL R. |10/4/01| VBOOMAX—10 / R404A
| I THIS PRINT SUPERSEDES ANY OF
I I o R sner 1 or 1 DRAWING NUMBER REV.
| < BESECA VAN === 3817823 | A
L——— -TRUCK ENGINE SECTION——-— - THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION, IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
NHICH TRANSMITTED. WITHOUT. THE. PRIOR WRITTEN, PERWISSION GF THERMO KING. CORPORAION. 1 0 o> O USED FOR OTHER THAN THE PURFOSE FOR
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V300 MAX-20/R404A Refrigeration Diagram

REVISIONS
ECO [SYM DESCRIPTION DATE | BY |CHK|APP
79516| A | RELEASED 14—Mar=01f JL | EC | MR
- —————————— CONDENSER SECTION—-— ——-EVAPORATOR SECTION-———————- 1
| == e |
| HOT GAS LINE | | |
: High Pressure (hose #6) : I I
| Cutout Switch | [
| > _ _ <t || |
| = = I |
| -CI‘[I)IS%(hCI/r e [ I
I Defrost Hot Gos‘I sex vdve £ Standby : : Suction Tee ¥ :
| Solenoid Valve [T \ AR, Compressorl | |
| & ] = e
| | | utou wItC |
| Conde%soe_lr Suction Press. | / |
: ' + Regulator il Evaporator :
| Qil Separator 3 = Colil |
| I I
| _ OIL RETURN LINE | | 2 = Vo
: Drier I (hose #4) ! ! > ExF{/qr?sion :
alve
|4 | LquuId > LIQUID LINE | | [
I v Indicator (hose #86) | | v I
: Lig. Injection Valve : : :
INJECTION LINE
I = (hose #4) : : & Pan Heater :
: < : : ?P:JCTIO;‘IIz_I)NE = : LEGEND
ose
: DISLCI:II\I_IIéRGE : : : ¥ ON ROAD COOL MODE
L__ (hose #8) | ______ I A | > STANDBY COOL MODE
-+ DEFROST
a V B Ad — COPPER TUBING
: A : = FLEXIBLE HOSE
I Lig. Inject
I Restrictor %WItCh |
I = e I
| IIIII_mI lﬁ'EI. -’ [ TEM PART NUMBER | rev. | DESCRIPTION | ar. | MAT'L SPEC'S
| -i-"l' I LIST OF MATERIAL
I X y I
| 4 Truck Engine I I:JREJWEDl L. IT—Mar—m THERMOIKNING)
| Compressor | [orecke AT
| A /) P | |E._canape b/o4/01 DIAGRAM REFRIG. OE PR
: : MANEL R. |10/4/01] VBOOMAX—20 / R404A
I I IR M Dsmwx seer 1 or 1 DRAWING NUMEER REV.
| < e 7 = 3817825 | A
T TRUCK ENGINE  SE CT 0N = [ e e e e el koot o GGk B8 13 o SO ik P Pt o
WHICH Mw WITHOUT THE PRIOR WRMTEN P‘ERM_ON COF TH&MO KING CORPORATION.
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ES300 Evaporator Outline Drawing
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REVISIONS
ECO |SYM DESCRIPTION DATE BY [CHK|APP
79140| A |RELEASED 05.Mar.01| JL | LG | EC

R ORI

. . "“ c: a . -\.““ ':. ‘ 4 ) ‘: . _“ ": L :~ L

."- ™ 8 E

a . " 4 A
e , I e ———
150
mM | PART NUMBER | rev. | DESCRIPTION [ arv. | MAT'L SPEC'S
LIST OF MATERIAL
DRAWN DATE
JORDI L. |05.Mar.01
S OUTLINE DRAWING |7 mame xpge
LORENZO | 2—May-01 — i
LORE EVAPORATOR
E. CANADE |2-May-01 ES300
DIMENSIONS IN THS PRINT SUPERSEDES ANY OF
MILLIMETERS AR — st _ 1 _or_2 p—— p—
WATERIAL:
= O |15 = 3817752 | A
 miRD anaL PROECTION | B e e e B R R B R




ES300 Evaporator Outline Drawing
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REVISIONS
ECO |SYM DESCRIPTION DATE | BY [CHK|APP
79516 A | RELEASED 14—Mar—01| JL | EC | MR
————————————————————= CONDENSER SECTION——| r———EVAPORATOR SECTION-———————— 1
| = e |
| HOT GAS LINE | | I
l (hose #6) : l :
I I I
| > || |
I . |
| I |
Defrost Hot Gas .
I Solenoid Valve ) : : Suction Tee v :
I : I I
| \ High PressuI'e I « Low Pressure |
| Cutout Switch I Cutout Switch |
I Condenser Qil Separator . / |
| Coil [ I
+ Evaporator
: : : ML . Coil :
I I I
| OIL RETURN LINE | > & II I
Drier i
I (hose 74) LOUID LINF || EXF{,"GT\?” I
A Liguid > those #6) | | !
I | Indicator I v I
I v Lig. Injection Valve . I
| “ cI:IN\JI-:(I:TION LINE o |
I =" (hose #4) : : 8 Fan Heater :
! < | I'SUCTION LINE | LEGEND
| o (hose #12) = |
l DISL(I:II\I-IEIRGE l l l ¥ ON ROAD COOL MODE
L__(ose#8) L I A | - DEFROST
= COPPER TUBING
r— "7 7y 1 *
| \I’ [ = [ EXIBLE HOSE
I I
| |
I Lig. Inject.
I Restrictor %WItCh |
I I
| | EM PART NUMBER | rev. | DESCRIPTION [ arv. | MAT'L SPEC'S
| 4 > | LIST OF MATERIAL
I I DRAWN DATE
| S2e—7 Y Truck Engine | |JORDI L. [14—Mar—01
s¥ *+ *p THIERN® KONKS
| Compressor Jf | Jomee o byossor |  DIAGRAM REFRIG.  |CLE
APPROVED
: : MANEL R. [10/4/01] VAOOMAX—10 / R404A
THIS PRINT SUPERSEDES ANY OF
I I e v nasmm:: sweer 1 or 1 DRAWING NUMEER REV.
| < 2@ T = 3817823 | A
"= ——-TRUCK ENGINE SECTION==—~ [T e e seot 5 e ot g comoviet.r & i 00 8 cogouier A m_ e e
WHICH TRANSMITTED WITHOUT THE PRIOR WRITTEN PERMISSION OF THERMO KING CORPORATION.




ES150 Evaporator Outline Drawing

REVISIONS
ECO [SYM DESCRIPTION DATE BY |CHK|APP
500641 A |RELEASED 12—Jun—01| JL [ EC | LG
— gl et AT - e
': ‘ --4 ‘ o 4 .. “ Py ‘ . ; . ‘ 4, ‘
® ~
V% e
75—\ I e
NRX o
150
®
—
537 meM | PART NUMBER [ rev. | DESCRIPTION [ am. | MAT'L SPEC'S
LIST OF MATERIAL
DRAWN DATE
JORDI L. [12=Jun-01
e OUTLINE DRAWING  [[fF] moasmme rme
E. CANADE |09—Nov-01 -
E C EVAPORATOR
LORENZO GJ[19-Nov-01 ES150
DIMENSIONS IN THIS PRINT SUPERSEDES ANY OF
MILLIMETERS - seer 1 _or 2 DRAWING NUMBER REV.
MATERIAL:
I ‘ & | /5 fu 3818615 | A
Y v anaut PROVECTION | B R e e vR S S R
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ES150 Evaporator Outline Drawing

REVISIONS
ECO [SYM| DESCRIPTION DATE | BY [cHK|APP
SUCTION LINE CONNECTION (HOSE #12)
HOT GAS LINE CONNECTION (HOSE #6)
o LIQUID LINE CONNECTION (HOSE #6)
TEMPERATURE SENSOR M
| // [-] [-] 1 |
o o [y
A
o : q
{
T} u
0
<+
AL N
[ %
LI [}
| IF i
I
D )0
"“i/
660
! DEFROST SWITCH. (ONLY WHEN INCLUDED.) VIEW "A”
MOUNTING HOLES (29) SCALE 1/3
WEIGHT: 12.5 kg
mEM | PART NUMBER [ Rrev. | DESCRIPTION [ ar. | MAT'L SPEC'S
LIST OF MATERIAL
DRAWN DATE
JORDI L. [12—dun-01
o OUTLINE DRAWING Fy @] THERN® IS
E. CANADE [09—Nov-01 -
E G EVAPORATOR
LORENZO GJ19—Nov-01 ES150
DIMENSIONS IN THIS PRNT SUPERSEDES ANY O
MILLIMETERS o e 2 or 2 DRAWING NUMBER REV.
MATERIAL:
! S| 15 e 3818615 | A
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V-200-10/AC V-300-10AC 12V; 24V 134a Wiring Diagram

REVSIONS lCONTROL | CONDENSER SECTION TRUCKﬁ ?ECTION
RELEASED ] | BOX | . CHA:
12V,24V
| _| I F—} Battery
EVAPORATOR 24 11| o—cH
SECTION | | M
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ot ™ on- | _°1
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Z_q 178 | Kgg?’oy
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|

|

|

|
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% Cutout Switch O CHA|
26—i» 7 cﬁcl_(' clic i_ T
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wite rer | 4o ! .
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A g 1 _CHsPST | Pressure Switch [—7A—t»3 J c ) F CE'DJ CL"B |
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Motor1 re —— s
otor C EF | =0 D 35<E| oHLT ofis [ ol [ ol cfis L |
—LIS -
Evap. Fao—t&—CHD- EF1 | = jopfon ] )
vap. Fan | == | | CF1|CF 2
Motor2 re—LEFo4 EF2 — | CHF|26 CHB|CHH 2A
| | : 2%26_‘ | CHG|7 gEE ggﬂ |
<€ CHCH el
Sensor Ld -30A-{8 ][5 30A— c-H CHL|7
Thermostat r— | | :ﬂ—cﬁ“l | 30 CRT|la gngCHS | CAB
[ N S&(\sor o o I CH _| BOX
ires e
AR — et fres ) . _ _ __l 01 |[M-13
— — ( r { ‘ B
T E AT Y TR L T b
| 3 I ~N OMm NN ) ™ 5} o2 J_ DL Wires 1
LIS p & [ & HH « —— 2 . .
aLui p-S 5 m N | | | | | - Cab b= b= m | —YEL —|4 DIgltO'
| cu | L] 3|3 g |8 ( r ! r Wires | s [TH
| Sl |2 o  ali| 3 SIeT oz ’
| e e R ==
-t —r— bt | Fre=== _ el v 1l = .11\~ re==—==Ny- = ="
| REAROIEE I CR R TN IR A T o
c1 c-2 c-3 C-4 Sensor
|_ P.E.—9 J_  Wires
CLUT—— Clutch1 T
| 24 V—200—10
| Lls—i-);-i o — TRUCK | my | PART NUMBER | rev. | DESCRIPTION | aw. | MAT'L SPEC'S
: : il SE CTl ON LIST OF MATERIAL
— CLU—»! - DRAWN DATE
T A. MERCE |18.02.01 WIRING DIAGRAM o
7 Fuses Diodes CHECKED [ IR THERNS I«
Wire Cab Box Power Capacitor F19 F2® F3% F4/% F6 M.J. NUS 05.09.01 V_200_1 O§AC |
@ APeROVED V-300—10/AC
ORN orange (c3.c15) LORENZO G| 14.09.01
YEL i :
E{'}é ly;u::’ 12v 47gr 154 | 184 | 284 5A D5,06,07,D8, 1A THIS PRINT SUPERSEDES ANY OF 1 2V, 24V 134qa Ref. 3B18441
PUR puple 100V - D11,012, EATLIER DATE. DESTROY SAVE ser 1o _2_ DRAWNG NUVBER RV
WHT,B*,P* 47F D27,028,D29. SCALE prvm— :
S o | 2 100y onron o ] | oz m— ] f SR = 3818440 | A
PNK pi"k “)ON PRINTED CIRCUIT BOARD OR CAB BOX. THIS DOCUMENT CONTAINS PROPRIETARY wunwmon OF THE THERMO KING CORPORATION. IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
7 e R A 0 S LB oGt T R, o P % s o oo i T "ol on
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10

11

12

13

14

15

16

SWITCH LED 16
—6R °C LED 16
—7R °F LED 16
oo —8R SETPONT LED 16
POWER RELAY 10,15
PILOT SOLENOID DEFROST 12
WHT: H, CHH— PILOT SOLENOID 8
17 G4 PILOT SOLENOID AC. 14
CONTROL START/STOP
= EVAP MOTOR 7
ON—OFF AC. SMTCH 10,11
MANUAL DEFROST
MEMBRANE SWITCH 16
MANUAL SETPOINT
MEMERANE SWITCH 16
18 o o ON-OFF MEMBRANE SW. 17
,
Wire Cab Box [ Fio] r2e] F3ofFa/™ F8 TEMPERATURE CONTROL
ORN 56,0705, MODULE: 16,17
YEL 11,012 1A AC. THERMOSTAT 1011
BLU . P " 27,028,029.
PUR
PuR u> D14,D15. 3A
WHT,B*.pe
01,02.03 white 104 | 204 3A
w_mﬂ ON PRINTED CIRCUIT BOARD or CAB BOX
G/Y  Green/Yellow|

2|
- — 2
c-2
- — N>M
n_C-2
L

Start
Ke
Relay,

N|N>|,
_ __ ke CHA—

4 mmﬂ __\_
Cc3

CHH—
CHC—
PS7
c-=3 _|_
EINO 7] P ¥ |_
¢z 3 CHH—
Cc-4
c=21 c=21
27 0 B——CHI—
27A {A] [B}—————CHJ—
M c-22 c-22
c-1 ccLi
t} ——-——5] CLU1 UL CH—

CLU O O—us— O———CHL—

C-H

[BMCHSH

ol_._
C—-A
; 308
c=z
% [ICH5
nmI.L(..lo_._T

YEL

HPCO_ LPCO_ c=3

MAT'L SPEC'S

Q.

A

| THIERME KN

L]

DRAWING NUMBER

3B18441

Ref. 3B18440

LIST OF MATERIAL

SCHEMATIC DIAGRAM

seer_ 1 _oF_2

V—200-10/AC
V—300-10/AC
12V; 24V

15.03.01
05.09.01

DATE

V-200-10

MERCE

M.J. NUS

LORENZO G| 14.09.01
SUI
TE.

8
m.m
<|3

lou ,08,014,028
-D7,011,012,027
-D8,015
—D9,D014,029

EVAP, FAN MOTOR RELAY
SETPOINT SELECT
FUSE CURRENT LIMITER:
-1
-2
-3

2
-6

SETPOINT CONTROL (TIMER)

SETPOINT ADJUST

HIGH PRESSURE
CUTOUT SWITCH

STOP DEFROST WITH A/C ONLY 10,14
LOW PRESSURE

CUTOUT SWITCH 14
CAB CONTROL BOX 15,18
PRINT CIRCUIT BOARD 4,15
PILOT LIGHTS:

—1R DEFROST LED 15
—2R ON LED 1

REVISIONS

AR 50301

RELEASED

V-200-10/AC V-300-10/AC 12V; 24V Schematic Diagram

FINISH:

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF THE THERMO
BE RETURNED UPON REQUEST. ITS CONTENTS MAY NOT BE DISCLOSED

WHICH TRANSMITTED WITHOUT THE PRIOR WRITTEN PERMISSION OF THERMO KING CORPORAI
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V-200/V-300-20/AC V200/300 MAX-20/50/AC 1 PH 60Hz 12V; 24V Wiring Diagram

REVISIONS ICONTROL ¢ H2 i 5% 193 ) CONDENSER SECT|ON ' TRUCK SECTION
(1 15V onl VAC
-l | X —BLK— ' BOX H1 H1-H2 . . . ¥l MOTOR ! |
[ F5 ; B | CHA
RELEASED Motor See note (1) I I A
Y —WHT L1 Motor T1—T2—GND Overloqd 2 1 X1 12V,24V
B[ 1-Dec-0d e Contactor e 18 gl ! ov | —2 Battery
éﬂﬁ'ﬁ‘é‘a&"%‘t"ga‘s - G —GRN s 270K P g3fle= K 2A || || cHA
PC1 I 2| pC3 B | ! o BR2 | + -
—BLK=% FT1A 2 ! hwe dz B2
[ EVAPORAT 13 41 3 PS2506 I 3 o| 1TSSk
FVAPORATOR i o e Fus: i Bs 8 % | | —o 2 Start
SECTION & 1o T ia R3 2 R Lo = U CH Key
| PC2 v ! PC —EE;;E 10k$ 1K | Condenser Fan - Lolg g L ixel 2R | Relay
|C_:ovtv F.)tresssgtreh MH2 : 13 ! WP Pressurg Swittc?s) H1 vl L. \|C1
utou witc r——QﬁQ.—QE i ﬂ [ r—->6€ Note A |
:-(_1:_7A_\ A=A } | R Condenser /1 2R
[ LA ClH oL 2JR1 o P r=-Fan Motor O |91
Lt | 75 |—9E-GRN-RED-2R1 T L |__]___‘*—CF1—* (CHOF> & | 2RA |
See note (2) —CF 11— CHK ——VW\———
Heater2 :’ E-: CHJIA GRN j | High LPTessure [ L R1 |
: : | Cutout_Switch ( O |
L0 27A GND—~ —7—> CH5
See nﬁte (f) 1 | | Solen0|d1 i
eaterl o2 | CHH | B cHs— —CHF A O OIS
L] {1 — PS7\| | % Liquid Inject. (CHM fCHJ (CHH (CHC
27— o 201 —26 12148 See note| CHS | CHB | CHI | CHD | |
Defrost Temp. | 7A-78-27-27A—12-9-9E—CHB | 36— :—35(7\| | Clutch2 —CHL @ | J J J 5
Switch i CHC—CHD—CHI—CHJ—Sensor ) %
Von N 12 Wires | | FCLUZ_'_) lL LIS -3 CI—(F (CI-(lL |
vop Fon F OB GRN-RED Grd) -308— | ™ CHal7 0 A
Motor! e e+ £F1A 2R | 30A—{7] 3&26ﬁ| | CHL|7a CHBICHI X1
i EF1 g s BOW cF1|us CHCICHJ X4
o o) GRN T31A——— CHD|CHL 5R
EF2 B CAB
«<+——CHD 2R1 RED 5lE—G6/Y—] | CHF [CHM IRA
Evap. Fan 2] [2-2RB—— BOX
Motor2 <« +—FEF2- HjK 2B— LE CHG|CHS
G J CHH|CHS
| | —_— e — — —
[ L L - ] — 01 | M-13
| | e 7 S > \
Sensor t«3——CHCH [ ( 1 ] CE [ L [ [ [ [ ] [ 1 ( 1 1 l (l 1 1 I( l l— ! Sensor 57c-°
Thermostat r-- J 5 SSOgaN| 2l =Y o o h LolmnSgZ Wwe T X N | Wires
i~ iSensor L B» a0 NG NN A - N ~ O MmoNNx™mM N~ MO X O —, D12 J. —BRN—1
| 1 Wires ‘ 7 RELD ’ ’ ’ | ‘ ’ ’ ‘ ’ ‘ ‘ ‘ ( th :r<<-'|—|<l—|'_«-'»—§—|ﬂ —RED—2 Digital
— Cab "~ o —YEL—]4 |Digita
LIS
_ ( i Wi ) —s [TH
Wlplats shlL[] 1oL bzeliditizalal|zlz B =i
L o ™ D O O xroN m <N L ~N m M ~ — OF &
SIS L AN SRR I T N
(|l w T | T | 1) |J B I G N ol B N . > < | 3 —GRY—{s
| oSy NiTifd NIENTIvL NN il e A
| |
A g A A ey e 4 LA R L N —G/Y—19 c-10
pE-9 C-1 c-2 c-3 o1 19 et
| NOTE.— (1)Internal connection: With one strip between U1 & W2. | |__Sensor
NOTE.— (2)Heaters 1,2, liquid inject. temp. switch, and Wires
I— - — — — = — — — — ——— — liquid m;ect solenoid valve only for max units.— — £
K CLU1—H> Clutch | NOTE.- E3;Condenser Fan Pressure Switch only for R134a units.
see note (2) Liquid Inject. Switch - NOTE.— (4)Connect wire H2 in 115V pin for 115V units & 230V pin for 208-230V_units.
| N LIS i i 1% TRUCK | M| PART NUMBER [ rev. | DESCRIPTION | am. | MAT'L SPEC'S
J_ L CLU :_-: SECT'O_, — — LIST OF MATERIAL
N " V90N JZAAMAY o0 JORDI L. [01-0ct-02 WIRING DIAGRAM
V—200/300—-20 V—200/300MAX—20 Btk V=200/300-20/AC Ay [ ThOERN® e
M. J. NUS [02-0ct-02 - -
Wire Cab B Fi Diod APPROVED — —
[ _EoX Power Capacitor Resist: FOTFo[F3® F‘is(;;i/m F5TF6 [F7 odes ] MANEL R. 02-0ct-02 V 200/3OOMAX 20/50/AC
c1 c2 "|(c3ic15)® c4 c5 R1 B?{%PZ:B?},?%’ZD;O'NO 1A THIS PRINT SUPERSEDES ANY OF 1PH 60Hz 1 2\/, 24V Ref. 1E117/77/0
33000pF 47yF 40uF/450V D28,029. EARLIER DATE. DESTROY SAME. W/ STARTING TIMER sweer 1 _or 3
12V |55y 22004F lgo\F, 208230V units| guF /250 ?5,2 15A[15A( 25A aal 3 laa | 54] 1a [PT4D15 3A SCALE e— DRAWING NUMBER REV.
5000pF | 35V i
el Al o /20 8 il I ) 2 * S 111769 | B
E'ﬁ”f( ' black "ON PRINTED CIRCUIT BOARD or CAB BOX THS DOCUMENT CONTANS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION. IT 1S TRANSMITIED 10 YOU N CONFIDENCE AND TRUST, AND 1S TO
pin REQUEST, E DISCLOSED IN WHOLE OR IN TO OTHERS OR USED FOR OTHER THAN THE PURPOSE FOR
G/Y Green/ Yellow| WHICH TRANSMITTED WITHOUT THE PRIOR WRI'lTEN PERMISSION OF THERMO KING CORPORATION
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B

VAC GND

SPAM]

X BLK

1
1 cMC 470K fA
_um_ 1 2 pc3 2 3
3 TL+ T1A

MAT’L SPEC'S

Cc5
Only 115V

TE11769

Y EI{%L To].ﬁw 2l o5 1 1 axoux ﬂm AREA

| am. |

DRAWING NUMBER

111770

Ref.

CHH—

—20
R | THERM® KIS

CHK—

200/300MAX

SHEET _1_ OF _3_

DESCRIPTION

12V; 24V

LIST OF MATERIAL

CHD—
CHH—
CHC—

V=200/300-20/AC

SCHEMATIC DIAGRAM
TPH 60Hz

W/ STARTING TIMER

MATERIAL:

FINISH:

V—200,/300MAX—20,/50,/AC

V-200/300-20 V-

[ rev. |

Mm@w ?u_\

1-0ct-02
2-0ct-02

DATE

PART NUMBER

c-Z 5
[E-20-hg  of

CH|—See note 2.

EARLIER DATE. DESTROY SAME.

=&

| HT2
AN CHJ —¢See note 2,

CCL2

THIS PRINT SUPERSEDES ANY OF

ITEM

M. J. NUS |2-0ct-02

CHECKED
APPROVED
MANEL R.

I
DRAWN
JAUME_TORRES

BE RETURNED UPON REQUEST. ITS CONTENTS MAY NOT BE DISCLOSED IN WHOLE OR IN PART TO OTHERS OR USED FOR OTHER THAN THE PURPOSE FOR

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
WHICH TRANSMITTED WITHOUT THE PRIOR WRITTEN PERMISSION OF THERMO KING CORPORATION.

CLU2—uay———CHM= IDENT. LEGEND

CCL1 A BLOCK ELECTRONIC SWITCH

B BLOCK VOLTAGE SELECT

BR1,BR2  BRIDGE RECTIFIER

BT BATTERY

C BLOCK ELECTRONIC SWITCH
See note 2. c1 CAPACITOR

c2 CAPACITOR

c3 CAPACITOR

C4,05  START/RUN CAPACITOR

10 ]

c15 CAPACITOR

CCL1,CCL2 COMPRESSOR CLUTCH

CFM CONDENSER FAN MOTOR

CFPS COND FAN PRESS SWITCH

CMC COMPRESSOR MOTOR
CONTACTOR

CR1,CR2  CONMUTATION RELAY

D1 HEAT RELAY

D BLOCK °C/'F SWITCH

11 REA o

DIODES PROTECTION:
-D5,D06,D014,D28
-D7,011,012,013,016,017,027
-D10,010*,08,015
See note 3. N -D9,D29
DR DEFROST RELAY
DK DEFROST TEMP.

12| RN

EFM1,EFM2 EVAPORATOR FAN MOTOR
EFR EVAP. FAN MOTOR RELAY
ER ELECTRIC STANBY RELAY
F BLOCK SETPOINT SELECT

F FUSE CURRENT LIMITER:

—230V units
o
R
:
=
g
)

13

14

G BLOCK  SETPOINT CONTROL (TIMER)

H BLOCK SETPOINT ADJUST

HP HEAT PRESSURE
CUTOUT SWITCH

HPCO_ LPCO_ c-3

HPCO HIGH PRESSURE

units.

15

, and

K4 CONTROL EF A.C./COOL
K5 STOP DEFROST WITH AC. ONLY
us LIQUIT INJECTION SWITCH

v LIQUIT INJECTION VALVE
LPCO LOW PRESSURE
CUTOUT SWITCH
M-13 CAB CONTROL BOX
MP MOTOR PROTECTOR
PE-9 PRINT CIRCUIT BOARD
PL PILOT LIGHTS:
—1R DEFROST LED
—2R ON LED

y for MAX

16

—3R POWER CORD LED
—4R OVERLOAD LED
—5R ON MEMBRANE

ject. temp. switch

17

uid in
olenoid valve onl

q

Ps8 PILOT SOLENOID A.C.
S/S EF  CONTROL START/STOP

18

Wire Cab Box . N Fuses Diodes

ORN orangs|| Power Capacitor F1o0 | F20|F3 | F4@[F4/10] F5 [ F6 | F7
®[(C3:015) [05.D6,07,08,D9,D10,010%)

mw_m . ¢ c2|¢ ) c4 c5 R1 p11.812/015.027

green 33000pF 47uF 40uF /450V :D29.

BLU Blue | 12V |55y 2200|100V |208-250V wis| gour/psov | 2K2 15A|15A| 254 5A|  [piapi5 A

GRY gray 15000pF | 35V 7gF 60UF/250V | 115V units

WHT, P+, B 24V 4oy " 100V :m« units 10A [10A] 20A 3A

01,02,03  white

BLK black PON PRINTED CIRCUIT BOARD or CAB BOX

PNK pink

G/Y Green/Yellow|

S1 ON-OFF A.C. SWITCH
S2 MANUAL DEFROST
MEMBRANE SWITCH

S3 MANUAL SETPOINT
MEMBRANE SWITCH

S4 ON-OFF MEMBRANE SW.

SN SENSOR

TCM TEMPERATURE CONTROL
MODULE

TH1-AC. A.C. THERMOSTAT

R TRANSFORMER 1PH 60Hz

u1 IC PHOTOCOULPER

quid inject. s
NOTE.— (3) Condenser Fan Pressure Switch only for R—134a units.

Heaters 1,2, li

[N

A

NOTE.— (4) Connect wire H2 in 115V pin for 115V units & 230V pin for 208

NOTE.— (1) Internal connection: with one strip between U1 & W2.

NOTE.— (2)

REVISIONS

B 503»«550 11-Dec-02{ EC
UPDATE DRAWINGE:
CHANGE MOTOR
CONNECTIONS

RELEASED

V-200/V-300-20/AC 1PH 60 Hz 12V; 24V Schematic Diagram
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V-200 MAXTC-10/30 V-200 MAXTCI-10 12V/24V Wiring Diagram

wevsos_| EVAPORATOR SECTION | CONTROL | TRUCK SECTION
A% Tor.12.00u HIEtEr 27 — BOX Battery 12v; 24v
RELEASED bl ] | | SH - |I|I + -
Heater 2 F=3 | Start
&j:.. an— | | 27
1o
Switch —CHJ — | I CONDENSER SECTION | CAB
Defrost Tem. :- -: 12 — | | BOX
o | (T I T T T 1T 7111 M—16B
CHB — | CHP CHQCHC CH CHRCHB CHD CHN CHACHJ CHY CHI
Evap.Fan1 =1 i A s i M |
vap: [ EF1— | —02 Cc-9
rrrr.) | c—
( ) M | | CHS CHU CHF CHG CHL CHH — | — (ﬂ 3
e CHD —y 1
Evap.Fan2 Ir—-: £Fo —| | | | 2|
{ ) b = Y 4 DIgItCI|
Sersot " || | | 5 [TH
ensor Pl—
Thermostat I ISensor | ’_f_ o,
I IWires _
Comi— e | | | =23
Sensor2 e G ’ﬁ GR=s
Thermostat " lsonsor | | WITHOUT HEAT OPTION —_— . | o W1o
ARRAARA Wires2 C-A CHS —| r—CHL=> Liquid inject. :_—WIBL— 10 C=10
W \—« B— | r; 2{ 1 |——LIS » Solenoid Valve | — |'I ?
Evap.Fan3 o CHN— 1 [ cho )
!- ————————————————— 4 C|-K Condenser | .nsor1
e fr3_] | C_Br“_i_i A R T N 3 | | cF—» Fan ;; Ires 01—/
L= . _ m._3 C—H e I P
Low Pressure | Loy &4 300f<A p} Sondenserfon [ITf CONTROL BOX
Cutout Sw. — —CF—»
<e-7A— [ orsteBl |—7 > High Pressure | CAB BOX
| , | b D% Cutout Switch M—17
! 27—27A-}1 2—EF1 —EF2—Sensor wire (1,2)EF3—CHI—CHJ—CHB—CHD—CHG— N —7A—»
(_'_78_\ g C I 2-2A2B-CH-CHA Y Start
) 308 [ stop
Pnlot Sengor
Solengd1 . L L - y 26E—CHV—33A—32—BZ“ LIS—CF=7—7A |‘ Wires C—11
1-CHF ~ (1,2) [—02—3
% . |__ 268 s‘E|S|=uc|z T 308 g J T !
:_ JI 252;0 . HE_ 20-P11-B12-BL3 | J r > < \|J e N | 2
Pilot B3ZCHP ] ) L :
Solencid?2 33-LHP gco & | p W — Bls
" —335— w5 M N ol (o~ 3 = @ 9 @ | | 1
I |“‘ED5 3B |m L oo gl 5 Tm T NI R O
Lo ARG NN > m OO o S S ok oMM 0 | .
Lo 71 & Tl8] | R AIaVA A 2 I VA i o [Digital
Sgloetno'd:’) r I E-\ _Y \P’ a-= ru ° =1 = ‘ 11 :\?ﬂ_n =] o_‘q -\r ] |ro = L 1' o o n-i El I \% Vhr ﬂ ro -tt -1 =1 -l-: | W1_9
10id |L5 4 2 1 3 6[f{7 8l 5 4 2 1 3 6 7 8l 12 7 8 65 1 3 4 12 7 8 6 5 1 3 41 15 4 2 1 3 61 I5 4 2 1 3 &l | G/Y41d c—12
«rps— A "I I cly TS T T c-3 T T¢I T c—§5 T C—6 — =
[ 26E [T 2
%l I civ|P.E—11 5‘|Hﬂ \ L |
I —_— — e I 4 S
— ensor.
PIIOt((—lCHP | o —cLo-cLus au \ _|F|qU|d inject, V—200MAXTC—10  Y—"Wires
em witc e ——
Solenoid4 26Ef=A] | CLUT—= | CLU P | mu | PART NUMBER [ rev. | DESCRIFTION [ ar. | MAT'L SPEC'S
Fe-28—crnfos] | TRUCK ' ! > | LIST OF MATERIAL
N secrion 3! U C'utch N = =
«—l—ﬁ—‘\_ e is _ _..2_4 —_ __||JORDI L. 01/12/00 DIAGRAM WIRING TERMA®
CHECKED | H E —
R R A e M. J. NUs |8/02/01] V—200MAXTC—10/30 |L&
Wire Cab Box ower user user usef user user use| Diodes| APPROVED _ _
ST ST o w0t |o/oaso] Y~ 200MAXTCI—10
OR orange ] 12V / 24V Ref. 3B16069
Y yellow Bz THS PRNT SUPERSEDES ANY OF
g :;Il:‘:pm 12V |15A|15A)| 30A 15A 3338 st 1 _or 3 DRAWING NUMBER REV.
3A [ 1A |— SCALE :
W e | 2ev [108|10a|25a 10A E @ :::Hm 3B16068 A
Pl Pink
BL Black |®ON PRINTED CIRCUIT BOARD THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
S/ yell/gre BE RETURNED UPON REQUEST. TS CONTENTS WAY NOT BE DISCLOSED IN WHOLE OR IN WART To OTHERS OR USED POR. OTHER THAN THE PURROSE. FOR
TRANSMITTED WITHOUT THE PRIOR WRITTEN PERMISSION OF THERMO KING CORPORATION.
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SHEALI
REV.

)
|G ;
[4] L]
B g oo gt
g P mm
=) B
3 @ O w ES
o |§ oz
1 P 2 {o) W
. N HR= i
N— H IR mR
— [} W B ZW
x |5 H 85
B Zx
>
mm
O O i 1
= M P 2
2 < ~ mm .
2| = o || [
= BT gz
] B _ B mmm
sl = I > @ g0
| ©O O F 8de
=1 w = N MWK
i x> =3l
il = £ & 282
< = - £gs
r & 252
& O Cuf
N = |
<C g2
1| 5 V_ 3 mmm
i B3 mm
IR i
NN 4 8 £
& =| 8| 8| B
- pe N X g2
z Eo| 0 o mm z
£ 8 8e
| d . UM—
.| n| Ol ak m 3
|l 3 M mm WDM
— — prad k4 [
O Ola m% £y mmu
o| (eB8zlec|e |\ [
4 g5|a=|fu
_| IDENT. LEGEND AREA
X A BLOCK ELECTRONIC SWITCH
B BLOCK VOLTAGE SELECT 15.18
A BT BATTERY
M C BLOCK ELECTRONIC SWITCH 15.18
c3 CAPACITOR 7
é15 CAPAGITOR 8
O €17 CAPACITOR 6
cCL COMPRESSOR CLUTCH B8
ﬁﬂ O & ZEmme
01 Fusad/2 c-1 c—1 HR N PRESSURE SWITCH 8,10
= PS3R Im & OMMBTON RELRY Ly
“nx 6 ||smw — | Num_/ mm _ CRz COMMUATIN RELAY ww_q
[z} CAB c-1 7 Q! D DEFROST RELAY 0,11
BOX = DK DEFROST TEWP.
iz oR o o3 foo s 0
. = aL DIODES PROTECTION:
. Bl BL2 28C
R1 D_o_.ﬁo_ TH2 th: < B 4] 87a 5133 _umquO.A m.%-ﬁ-ﬂ-m..ﬂw.buﬂ.sum_ m“n.m._o_qq
Start 5T PS2Res ¢ 277 |7 Ty Bor R
m._”Oﬁ . ) T 6] uu?_M_\ EF3 EVAPORATOR FAN NOTCR 5
7] ol g
ige g Emm
m_| 28A >} 28D lolx/wl?o_._w. FUSE  CURRENT LMTER: .
D2 EN.m.Mwm S4 2 z
oa < CH 7 -4/ 15
D1 D17 Hau\n _u_
A = % CH 7 HPCO HiGH vmﬁum._ia_._md: s
|E|N HPCQ LPCO HR1.2  HEAT RELAY 1213
r/aHrﬂ> 7B mo =3 HT1,2  HEATER 8.9
H 1K(COOL) THERMOSTAT RELAY M18 15
W1 D7 2K(COOL) THERMOSTAT RELAY M17 12
3K(HEAT) THERMOSTAT RELAY M17 11
us LIQ, INJECT SWITCH 8
_I LV LQ. INJECT VALVE B8
LPCO LOW PRESSURE
CUTOUT SWITCH 15
9] w CHHH it R Ll N
T4 PE—11  PRINT CRCUT BOARD 418
PL PILOT LIGHTS:
GgEun
3 Bt o e
~ER ON MEVERANE 16,11,12,13
—6R *C LED
—7R *F LD
PR POWER RELAY
PS123,  PILOT SOLENOID
. PS456  PILOT SOLENOID
— PSZR  PILOT SOLENCID RELAY
5 AREeE
® [_® (4] Slﬁ ® wuﬁ v.:»zE._.E_.we_.Eo_u RELAY
Wire Cab Box | Powerfuse|Fuse|FuselFuse|Fuse Fuse|Diodes N ST TCH 8
1 2 314 14/1[5 s4 ON-OFF MEMBRANE SW. 17
e — o B e,
Y yollow D1:5A PONTAL ADUST 17
B blue 12v |15 [ 154|304 154 | D2:34 SN AMST 18
P purple ™ it LA
R ey 3| 1A D4:5A :
w white 24V [10A|10A|25A 10A
Pl pink
BL black “ON PRINTED CIRCUIT BOARD
6/Y yell/gre
- 4
0
z
=] m 8
(2
<&

V-200 MAXTC-10/30 12V/24V Schematic Diagram

110



V-200-20/AC V-300-20/AC 1 PH 60Hz 12V; 24V Wiring Diagram
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V-200-20/AC V-300-20/AC 3PH 60Hz 12V; 24V Wiring Diagram
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V-200/V-300 MAXTC-20, 3PH 60Hz; 12V; 24V Wiring Diagram
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c17 CAPACITOR 6
CCL COMPRESSOR CLUTCH 8
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V-200 MAXTC-20 3PH 60Hz; 12V/24V (Safeway) Wiring Diagram
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V-200 MAXTC-20 3PH 60Hz 12V/24V (Safeway) Schematic Diagram

10

11

12

13

14

G

[ for 12V only

See note (1)

BT

—4 \maz
Key 2 2A 2B

CH-

CHA

_I_
s

f
1l cH
12V Bro OV i
2R
Fuse6 -
87a _M_ ¢ Umnn
Wm FR2 e CHA

2R 2RA 2RB

c-6 30

CH

Ces

4
Fuse2—C-1

CHA

Fuse3

j

BL2

Fuse4/2

=/

CAB
BOX
M—17
Digital

C-11

2}

cLU2=—-C85%—chM]
Twpnkw Al A2 HE7
=

30
c=3 ER

CCL
TS U eCH

A%#aﬂbm%zw

CHJA

CHIH

TH2

stop

start

!

c-11] 3]

15

16

17

18

5[C-11

D15

5

¥

HPCQ LPCO ™
STRTRER
Gy

%l_ e @] L
;zczm._. u!ﬂﬂ: vr.w@ —Sl._m

[lee by,

BL _y Sensor

Wire Cab Box

®) *) |8

©
Fuse|FusefFuse|Fuse

Power Capacitor > 3| 4

BR brown
R red

OR orange
Y yellow
G green

1 c2?

33.000 uF
25V 2.200uF

12v 15A | 25A

B blue
P purple
GR grey
white

Pl pink

3A | 1A
15.000 pF[35v

24V 40y 10A [ 20A

15A
1A 6.3A

10A

©®ON PRINTED CIRCUIT BOARD OR CAB BOX

BL black

connections: WITH 3 STRIPS.

Internal

NOTE (1):

MAT'L SPEC'S

arv. |

A

SANN]

1E02178
TE02179

Ref.

HR THERMN® CKONKES

DESCRIPTION
LIST OF MATERIAL

DIAGRAM SCHEMATIC

| rev. |

sweer 1 _or 1

(SAFEWAY)

V—200MAXTC—-20

3PH 60 Hz; 12V/24V

MATERIAL:
FINISH:

DATE

SCALE

10.0ct.01
22.0ct.01

PART NUMBER

ITEM
DRAWN

EARLIER DATE. DESTROY SAME.

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION OF THE THERMO KING CORPORATION. IT IS TRANSMITTED TO YOU IN CONFIDENCE AND TRUST, AND IS TO
BE RETURNED UPON REQUEST. ITS CONTENTS MAY NOT BE DISCLOSED IN WHOLE OR IN PART TO OTHERS OR USED FOR OTHER THAN THE PURPOSE FOR

WHICH TRANSMITTED WITHOUT THE PRIOR WRITTEN PERMISSION OF THERMO KING CORPORATION.

A. SENDINO|22.0ct.01
THIS PRINT SUPERSEDES ANY OF

M.J.Nus
APPROVED
MANEL R.

CHECKED

DT
DIODES PROTECTION:

HPCO

HT1,2
1K(CooL)
2K(COOL)
3K(HEAT)
us

v

LPCO

M-16
M-17
oL

PE-11
PL

LEGEND
ELECTRONIC SWITCH
VOLTAGE SELECT 16
BRIDGE RECTIFIER g
BATTERY 6
ELECTRONIC SWITCH 15,
CAPACITOR 4,5
CAPACITOR

COMPRESSOR_CLUTCH
CONDENSER FAN MOTOR 10

COMPRESSOR MOTOR
CONTACTOR
COMMUTATION RELAY
COMMUTATION RELAY
*C,"F SWITCH 16
DEFROST RELAY
DEFROST TEMP.
THERMOSTAT 11,12
DEFROST TIMER 11,

D5,06,08,018,020,021,
D7,09,014,015,016,D17,
D19,022

EVAPORATOR FAN MOTOR
EVAPORATOR FAN MOTOR
EVAPORATOR FAN RELAY
ELECTRIC STANDBY RELAY
FAN MOTOR RELAY
CURRENT LIMITER:

-2
=3

-4
-4/1

-y
-7

HIGH PRESSURE

CUTOUT SWITCH 15
HEATER 8,9
THERMOSTAT RELAY M16 15
THERMOSTAT RELAY M17 11
THERMOSTAT RELAY M17 10
LQ. INJECT SWITCH 9
LIQ. INJECT VALVE 9
LOW PRESSURE
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2% R
3 8
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Soo
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18

1
1
1

PROTECTOR 1,

PRINT CIRCUIT BOARD 4,

PILOT LIGHTS:

—1R ON CORN LED 16

—2R COLD LED 15

—3R DEFROST CORD LED15,16

—4R OVERLOAD LED 16,17

—5R ON MEMBRANE 10,11,12,13

SWITCH LED

—6R °C LED

—7R °F LED

POWER RELAY

PILOT SOLENOID

PILOT SOLENOID RELAY

PILOT SOLENOID RELAY

Y

,8.9
8

ON—-OFF MEMBRANE SW. 17

START/STOR EFR 89

TEMPERATURE CONTROL
MODULE:

—DIFERENTIAL ADJUST 17

TRANSFORMER
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