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The maintenance information in this manual covers unit model SB-190 30 (002006)

For further information, refer to...

SB-190 30 Operator’s Manual TK 51246
SB-190 30 Parts Manual TK 51214
THERMOGUARD pP-VI Microprocessor Control System Diagnosis

Manual TK 50566
X214, X418, X426 and X430 Compressor Overhaul Manual TK 6875
Diagnosing TK Refrigeration System TK 5984
Tool Catalog TK 5955
Evacuation Station Operation and Field Application TK 40612
ElectroStatic Discharge (ESD) Training Guide TK 40282

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 manu-
facturer’s plants as, in the manufacturer's judgment, to effect its stability.”

No warranties, express or implied, including warranties of fitness for a particular purpose or merchantabil-
ity, or warranties arising from course of dealing or usage of trade, are made regarding the information, rec-
ommendations, 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 environ-
ment 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 regula-
tions concerning the use of refrigerants and the certification of
technicians. For additional information on regulations and tech-
nician certification programs, contact your local THERMO KING
dealer.
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Safety Precautions

GENERAL PRACTICES

1.

10.

11.

ALWAYS WEAR GOGGLES OR SAFETY
GLASSES. Refrigerant liquid and battery acid can per-
manently damage the eyes (see First Aid under Refrig-
eration Oil).

Never operate the unit with the compressor discharge
valve closed.

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

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

Never apply heat to a sealed refrigeration system or
container.

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

Make sure al mounting bolts are tight and are the cor-
rect length for their particular application.

Use extreme caution when drilling holes in the unit.
The holes may weaken structural components. Holes
drilled into electrical wiring can causefire or explosion.

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

Use caution when working with arefrigerant or refrig-
eration system in any enclosed or confined area with a
limited air supply (for example, a bus or garage).
Refrigerant tends to displace air and can cause oxygen
depletion, resulting in suffocation.

EPA Section 608 Certification is needed 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 in the liquid state, fluoro-
carbon refrigerants evaporate rapidly, freezing anything
they contact.

First Aid

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

e EYES: For contact with liquid, immediately flush eyes
with large amounts of water and get prompt medical
attention.

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

* INHALATION: Move victim to fresh air and use CPR
or mouth-to-mouth ventilation, if necessary. Stay with
victim until arrival of emergency medical personnel.

REFRIGERANT OIL

Avoid refrigeration oil contact with the eyes. Avoid pro-
longed 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. CALL A PHY SICIAN. Wash
skin with soap and water.




Safety Precautions (Rev. 02/03)

ELECTRICAL HAZARDS

High Voltage

When servicing or repairing a refrigeration unit, the possi-
bility of serious or even fatal injury from electrical shock
exists. Extreme care must be used 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 refrigera-
tion 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 move-
ment.

2. Usetoolswith insulated handles that are in good condi-
tion. Never hold metal tools in your hand if exposed,
energized conductors are within reach.

3. Treat all wires and connections as high voltage until a
meter and wiring diagram show otherwise.

4. Never work alone on high voltage circuits on the refrig-
eration unit, another person should aways be standing
by in the event of an accident to shut off the refrigera-
tion unit and to aid avictim.

5. Have electricaly insulated gloves, cable cutters and
safety glasses available in the immediate vicinity in the
event of an accident.

First Aid

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

The source of shock must be immediately removed by
either shutting down the power or removing the victim from
the source. If itisnot 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 a rescuer wearing electrically insulated
gloves and safety glasses. Whichever method is used do not
look at the wire while it is being cut. The ensuing flash can
cause burns and blindness.

If the victim has to be removed from a live circuit, pull the
victim off with a non-conductive material. Use the victim’s
coat, arope, wood, or loop your belt around the victim's leg
or arm and pull the victim off. DO NOT TOUCH thevictim.
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 a pulse and
respiration. If a pulseis not present, start CPR (Cardio Pul-
monary 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 emer-
gency medical assistance.

Low Voltage

Control circuits used in the refrigeration unit are low volt-
age (12 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, awatch or rings. These items can short
out electrical circuits and cause severe burns to the wearer.




Specifications

ENGINE

Model

Number of Cylinders
Cylinder Arrangement
Firing Order

Direction of Rotation
Fuel Type

Oil Capacity: Crankcase

Oil Type: Mineral Oil
Synthetic Oil (After First 500 Hours)
QOil Viscosity

Engine rpm: Low Speed Operation
High Speed Operation

Engine Oil Pressure

Intake Valve Clearance
Exhaust Valve Clearance
Valve Setting Temperature
Fuel Injection Timing

Low Oil Pressure Switch (Normally Closed)

Engine Coolant Thermostat
Coolant System Capacity
Radiator Cap Pressure

Drive

Thermo King se 2.2

4

In-line vertical, number 1 on pulley end
1-3-4-2

Counterclockwise viewed from flywheel end
No. 2 diesel fuel under normal conditions

No. 1 diesel fuel is acceptable cold weather fuel
14.2 liters (15 quarts) crankcase

Fill to full mark on dipstick

API Classification CF-4 or CG-4

API Classification CF-4 or CG-4

-151t0 40 C (5 to 104 F): SAE 15W-40

-20t0 40 C (-4 to 104 F): SAE 10W-40

-20 to 30 C (-4 to 86 F): SAE 10W-30

-30 to 30 C (-22 to 86 F): SAE 5W-30

1425 to 1475 rpm

2175 to 2225 rpm

276 to 448 kPa (40 to 65 psi, 2.76 to 4.48 bar,

2.814 to 4.568 Kg/cm?)

0.40 mm (0.016 in.)

0.40 mm (0.016 in.)

21 C (70 F)

0.5 mm (0.02 in.) at 14° BTDC (timed on No. 1
cylinder)

117 £ 21 kPa (17 + 3 psi, 1.17 + 0.21 bar,
1.19 + 0.214 Kg/cm?)

82 C (180 F)

9.5 liters (10 quarts)

48 kPa (7 psi, 0.48 bar, 0.489 Kg/cm?)

Direct to compressor; belts to fans, alternator and
water pump

BELT TENSION

Model 30:
Alternator Belt
Lower Fan Belt (Engine to Idler)
Upper Fan Belt (Fan to Idler)

Tension No. on TK Gauge P/N 204-427

35
67
74




Specifications (Rev. 12/03)

REFRIGERATION SYSTEM

Compressor

Refrigerant Charge—Type:
Compressor Oil Charge
Compressor Oil Type
Throttling Valve Setting

Heat/Defrost Method: Engine Operation

High Pressure Cutout

Thermo King X430L

13 Ib (5.9 kg)—R-404A

4.3 qt (4.1 liters)*

Polyol Ester type P/N 203-413

27 to 29 psi (187 to 200 kPa) Standard with non-ETV
units

Hot gas

470 + 7 psi (3241 * 48 kPa)
Automatic reset @ 375 + 38 psi (2586 + 262 kPa)

* When the compressor is removed from the unit, oil level should be noted or the oil removed from the
compressor should be measured so that the same amount of oil can be added before placing the

replacement compressor in the unit.

ELECTRICAL CONTROL SYSTEM

Voltage

Battery

Fuse Link Rating

Fuse F3—Power to Defrost Relay/Damper
Fuse F9—Main Control Power

Fuse F18—Power to High Speed Solenoid
Fuse F21—Power to On/Off Switch

Other Fuses

Battery Charging: Model 30

Voltage Regulator Setting

12.5 Vdc

One, group C31, 12 volt battery

110 amps @ 72 F (22 C)

15 amp

40 amp

15 amp

25 amp

2or5amp

12 volt, 37 amp, brush type alternator

13.8t0 14.3 volts @ 77 F (25 C)

NOTE: Fuse F15 (Bypass resistor for Prestolite Alternator) must be removed for the Bosch Alternator.




Specifications (Rev. 12/03)

ELECTRICAL COMPONENTS

NOTE: Disconnect components from unit circuit to check resistance.

Current Draw (Amps) Resistance—Cold
at 12.5 vdc (Ohms)

Fuel Solenoid 1.4 8.8
Damper Solenoid 5.7 2.2
Throttle Solenoid 2.9 4.3
Glow Plug 7.1 1.8
Pilot Solenoid 0.7 17.0
Starter Motor—Gear Reduction Type 250-375*

Modulation Valve (Optional) 1.7* 7.6
Hot Gas Bypass Valve (Optional) 1.1 111

* On-the-engine cranking check. Bench test is approximately 100 amps on the direct drive starter and
approximately 80 amps on the gear reduction starter.
**Test at 12.5 Vdc

SMART REEFER pP-VI MICROPROCESSOR TEMPERATURE CONTROLLER

Temperature Controller: Electronic THERMOGUARD pP-VI Microprocessor with digital
Type thermostat, thermometer and fault indicator monitor
Setpoint Range -20t0o 80 F (-29to 27 C)

Programmable setpoint range to -25 to 90 F (-32 to 32 C)
Digital Temperature Display -40t0 99.9 F (-40to 40 C)

Internal Defrost Timer:

Temperature Pulldown 2,4, 6, 8 or 12 hours (selectable, standard setting 4)

Temperature In-range 4, 6, 8 or 12 hours (selectable, standard setting 6)
Defrost Initiation: Coil Sensor Coil must be below 45 F (7 C)
Defrost Termination: Coil Sensor Terminates defrost with coil temperature above 58 F (13 C)

Interval Timer Terminates defrost 30 to 45 minutes (programmable) after initiation

if coil sensor has not terminated defrost







Maintenance Inspection Schedule

Fuel
Island
Pre-trip

Every
1,500
Hours

Every
3,000
Hours*

Annual
4,500
Hours

Inspect/Service These Items

Engine

Check fuel supply and engine oil level.
Inspect belts for condition and proper tension
(belt tension tool No. 204-427).
Check engine oil pressure hot, on high speed (should display “OK").
Listen for unusual noises, vibrations, etc.

*3,000 hours or two years, whichever occursfirst.




Maintenance Inspection Schedule (Rev. 12/03)

Fuel
Island
Pre-trip

Every
1,500
Hours

Every
3,000
Hours*

Annual
4,500
Hours

Inspect/Service These Items

Engine (Continued)

Check air cleaner restriction indicator (change when indicator reaches 22 in.).
Replace EMI 3000 air cleaner element at 3,000 hours or two years (whichever
occursfirst) if air cleaner restriction indicator has not reached 22 in. The EMI
3000 air cleaner element has a nameplate that reads “EM| 3000.”

Drain water from fuel tank and check vent.

Inspect/clean fuel transfer pump inlet strainer (pre-filter).

Replace standard (silver) fuel filter/water separator.

Replace EMI 3000 (black) fuel filter/water separator.

Check and adjust engine speeds (high and low speed).

Check condition of engine mounts.

Check condition of drive coupling bushings per Service Bulletin T& T 171.
Check engine coolant level and antifreeze protection (-30 F [-34 C]).

*3,000 hours or two years, whichever occursfirst.




Maintenance Inspection Schedule (Rev. 12/03)

Fuel Every
Island 1,500

Every | Annual
3,000 4,500
Hours* | Hours

Inspect/Service These Items

Pre-trip | Hours

Engine (Continued)

ENGINE OIL CHANGE INTERVALS (see below)
NOTE: Change engine oil and filter (hot).

Standard blue (or silver) ail filter.
EMI 3000 (black) ail filter. Requires oil with APl Rating CG-4 or better.

NOTE: Theengineo
oil filter and oil with

il changeinterval is extended to 3,000 hours or two years when equipped with the optional EMI 3000
API Rating CG-4 or better. EMI 3000 filters are black with gold lettering.

Change green or blue-green engine coolant every 2 years.
Change EL C (red) engine coolant every 5 years or 12,000 hours. Units
equipped with ELC have an EL C nameplate on the expansion tank (see “ Safety

Decalsand Locations”).
Test fuel injection nozzles at least every 10,000 hours

per TK Service Bulletin T& T 052.

*3,000 hours or two years, whichever occursfirst.




Maintenance Inspection Schedule (Rev. 12/03)

Fuel
Island
Pre-trip

Every
1,500
Hours

Every
3,000
Hours*

Annual
4,500
Hours

Inspect/Service These Items

Sructural

Visually inspect unit for fluid leaks.

Visually inspect unit for damaged, loose or broken parts (includes air ducts).
Inspect tapered roller bearing fanshaft and idler for |leakage and bearing wear.
Clean entire unit including condenser and evaporator coils and defrost drains.
Check al unit, fuel tank and electric motor mounting bolts, brackets, lines,
hoses, etc.

Check evaporator damper door adjustment and operation.

Refrigeration

Check refrigerant level.

Check compressor oil level.

Check throttling valve regulating pressure on defrost.

Check compressor efficiency and pump down refrigeration system.
Replace dehydrator and check discharge and suction pressure every 2 years.

sfirst.

Electrical

Inspect battery terminals and electrolyte level.

Inspect wire harness for damaged wires or connections.
Check damper door operation

(closes on defrost initiation, opens defrost termination).
Inspect alternator.

Microprocessor

Run Pretrip Test (refer to Pretrip Test in this manual)




Unit Description

The unit is a one-piece, self-contained, diesel powered
refrigeration-heating unit. The unit mounts on the front of
the trailer with the evaporator portion extending into the
trailer. There is one basic model: Model 30: Cool, hot gas
heat and defrost on engine operation.

During engine operation power is provided by the se 2.2; a
four-cylinder, water-cooled, direct injection diesel engine
with a continuous power rating of 20.7 kW (34.8 hp) @
2200 rpm. The engine uses a spin-on, duel element, full
flow/bypass oail filter and “CF-4/CG-4" rated petroleum
engine oil for extended 1,500 hours maintenance intervals.

The compressor is connected directly to the engine.
SMART REEFER pP-VI Microprocessor

The SMART REEFER pP-VI is a microprocessor control
system designed for a transport refrigeration system. The
UP-VI integrates the following functions: thermostat, digital
thermometer, hourmeters, oil pressure condition, water tem-
perature, ammeter, voltmeter, tachometer, mode indicator,
refrigeration system controller, discharge and suction pres-
sure sensors, and diagnostic system.

The CYCLE-SENTRY system and integral defrost timer,
are standard features. Remote controls, data logging, and
remote status lights are optional features.

The microprocessor mounts inside a weather tight control
box. The LCD display isvisible through atransparent cover.
Opening the keypad door provides quick access to the
microprocessor keypad. The keypad is used to control the
operation of the microprocessor.

CYCLE-SENTRY Start-Stop Controls

A CYCLE-SENTRY Start-Stop fuel saving system provides
optimum operating economy. Selecting Continuous or
CYCLE-SENTRY operation (on units equipped with
CYCLE-SENTRY) is accomplished using the microproces-
sor keypad.

WARNING: With the unit On/Off switch in the ON
position, the unit may start at anytime without prior
warning.

NOTE: A buzzer sounds when the unit is automatically
preheating.

NOTE: The microprocessor has an OptiSet™ feature that
can lockout CYCLE-SENTRY operation and force Con-
tinuous Run within a programmable range of setpoints. |f
this feature is active and the setpoint is within the pro-
grammed lockout range, the CYCLE-SENTRY symbol will
not appear while the unit is automatically starting. The
unit will operate in Continuous Run as long as the set-
point iswithin the programmed lockout range. Refer to the
appropriate THERMOGUARD Microprocessor Controller
Operation & Diagnostic Manual for specific information
about the OptiSet™ feature.

The CYCLE-SENTRY system automatically starts the unit
on microprocessor demand, and shuts down the unit when
all demands are satisfied. As well as maintaining the box
temperature, engine block temperature and battery charge
levels are monitored and maintained. If the block tempera-
ture falls below 30 F (-1 C), the engine will start and run
until the block temperature is above 90 F (32 C). If the bat-
tery voltage falls to the programmed limit selected by
CYCLE-SENTRY Battery Voltage (typicaly 12.2 volts)
and Diesel CYCLE-SENTRY mode is selected, the engine
will start and run until the charge rate falls below that pro-
grammed by CYCLE-SENTRY Amps (typicaly 5
amperes).




Unit Description (Rev. 12/03)

Features of the CYCLE-SENTRY system are:

o Offers either CYCLE-SENTRY or Continuous Run
operation.

e Controller regulated all season temperature control.

e Maintains minimum engine temperature in low ambient
conditions.

e Battery Sentry keeps batteries fully charged during unit
operation.

e Variable preheat time.

e Preheat indicator buzzer.

Data Logger- DAS (Optional)

The DAS (Data Acquisition System) is an independent data
logger that logs information from dedicated external DAS
sensors and inputs. The DAS features up to six directly con-
nected sensors. The DAS is aso connected through a serial
port to the unit microprocessor. This alows unit operating
information, operating information, alarm codes and com-
partment temperatures to be logged as well. The data can be

retrieved using an IBM® PC compatible laptop or desktop
computer and Thermo King WinTrac 4.1 (or higher) soft-
ware. The computer is connected to the Computer Port on
the front of the control box. Detailed graph or table trip
reports can then be created.

Thermo King X430L Compressor

The unit is equipped with a Thermo King X430L, four-
cylinder compressor with 30 cu. in. (492 cmq) displacement.

10



Unit Description (Rev. 12/03)

Refrigeration Modulation System

The ETV system provides precise control of the refrigera-
tion system and the temperature of the cargo area. As the
temperature of the return air begins to approach the setpoint,
the microprocessor begins to close the ETV valve in the
suction line between the evaporator and the heat exchanger.
The microprocessor closes the ETV vave more as the
return air temperature gets closer to the setpoint. When the
temperature is near setpoint, the ETV valve is closed to its
limit and the hot gas bypass valve is opened. When the tem-
perature begins to move away from the setpoint, the ETV
valve begins to open. The hot gas bypass valve remains
open until the ETV valve is completely open, then the hot
gas bypass valve closes. This provides very smooth and
steady temperature control and the temperature does not
oscillate above and below setpoint as much as it does in a
unit that does not have modul ation.

Electronic Throttling Valve (ETV) (Optional)

The optional Electronic Throttling Valve (ETV) is a vari-
able position valve operated by a stepper motor. The ETV is
located in the suction line between the evaporator and the
heat exchanger. Discharge and suction pressure transducers
supply pressure information to the pP-VI microprocessor
control system. The microprocessor controls the electronic
throttling valve directly. The ETV replaces both the throt-
tling valve and the modulation valve used in other units.
The ETV system also uses a hot gas bypass valve like the
one used with the modulation valve in other units.

The ETV system provides enhanced control of the refrigera-
tion system as follows:

* Engine Horsepower Control. The engine horsepower
control algorithm is the primary control used to obtain
maximum capacity. This allows the refrigeration sys-
tem to fully utilize the power capabilities of the engine
under varying conditions.

» Discharge Pressure Protection. This protection algo-
rithm provides an additional measure of protection
against high discharge pressures and possible compres-
sor damage. It will prevent shutdowns in high ambient
temperatures by allowing continued operation of the
unit at atemporarily reduced refrigeration capacity.

e Engine Coolant Temperature Protection. This pro-
tection algorithm protects the engine from high coolant
temperature shutdowns and possible engine damage. It
will reduce the load on the engine by temporarily
reducing refrigeration capacity. This lowers the engine
temperature while still allowing continued unit opera-
tion.

e ETV Control. The ETV system replaces the modula-
tion valve. The ETV control algorithm operates much
the same as modulation on other units.

SEQUENCE OF OPERATION

When the On/Off switch is turned on, the LCD display
(which normally shows the setpoint, the return air
temperature, and the operating icons) is illuminated. If the
CYCLE-SENTRY mode has been selected, the unit will
start and stop automatically. If the Continuous mode has
been selected, the unit will start and run automatically.

Operating Modes

The microprocessor uses a complex program to determine
which operating mode the unit should be in. Therefore, it is
difficult to predict which operating mode the unit should be
in by comparing the setpoint to the box temperature.

In diesel operation the diesel engine operates at either low
speed or high speed as determined by the microprocessor.
The unit will cool or heat in either high or low speed. The
unit will defrost inlow speed only. Heat and defrost consists
of hot gas delivered to the evaporator coil distributor.

11



Unit Description (Rev. 12/03)

Diesel Operation

In diesel operation the microprocessor will select the oper-
ating mode from the list of possible modes bel ow:

*  High Speed Cool

e Low Speed Cool

e Low Speed Modulated Cool (optional ETV only)
e Null (CYCLE-SENTRY operation only)

e Low Speed Modulated Heat (optiona ETV only)
e Low Speed Heat

e High Speed Heat

e Defrost

Defrost

Defrost is initiated manually through the defrost prompt
screen using the microprocessor Mode key and Enter key.
Defrost is initiated automatically on demand by the micro-
processor or by a defrost timer.

The evaporator coil temperature must be below 45 F (7 C)
to alow defrost. When the Defrost | con appears, the damper
door is closed by the damper solenoid.

A demand defrost cycle will occur in the following two
instances:

If the differences between the return air temperature, dis-
charge air temperature, and coil temperature are greater than
predetermined values.

Two defrost timers are used. When the unit is In-Range
(within afew degrees of setpoint), defrost intervals are con-
trolled by the Defrost Interval In-Range timer (DEFI). This

timer can be set for 4, 6, 8 or 12 hours. The standard setting
is 6 hours. When the unit is not In-Range, defrost intervals
are determined by the Defrost Interval Not In-Range timer
(DEFN). Thistimer can be set for 2, 4, 6, 8 or 12 hours. The
standard setting is 4 hours. This feature allows a shorter
defrost interval to be used when the unit is out of range dur-
ing a pulldown and more frequent defrost cycles may be
beneficial.

Normally, longer defrost timer intervals are used for colder
loads. The defrost interval may need to be changed if the
unit will not hold the compartment temperature at setpoint.

e Usealonger defrost interval if defrost isnot being initi-
ated on demand.

e Use a shorter defrost interval if defrost is frequently
being initiated on demand.

Data logger event codes starting with the letters DFF, DFI,
and DFT are logged when defrost occurs on units equipped
with data logging. DFF indicates defrost was forced. DFI
indicates defrost was initiated manually. DFT indicates
defrost was initiated by atimer.

If the unit isin CYCLE-SENTRY Null mode, the engine
will start when defrost is initiated. The In-Range con will
remain on if it was on when defrost was initiated.

The unit will stay in defrost until the evaporator coil tem-
peraturerisesto 58 F (14 C). If the evaporator coil tempera-
ture does not rise above 58 F (14 C) within the Defrost
Duration (DDUR) time limit, the microprocessor will termi-
nate defrost. The Defrost Duration can be set for either 30 or
45 minutes.
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DESIGN FEATURES

Unit SB-190
Model 30

SE 2.2 Direct Injection Diesel Engine

X430L Compressor

Top Mount Muffler

Thermo King Radiator

Rust-Free Composite Lower Doors and Panels

Injection Molded Grilles

Fiberglass Top Cap

Stainless Steel Exterior Condenser Hardware

Stainless Steel Evaporator Hardware

Tapered Roller Bearing Fanshaft and Idler

Premium Drive Belts

Heavy Duty Dry Element Air Cleaner Inside Unit Frame

SMART REEFER pP-VI Microprocessor Controller

Fuel Filter with Water Separator

Spin-On Full Flow Bypass (Dual Element) Oil Filter

Dealer Installed Synthetic Engine Oil

Optional

Side Mount Coolant Expansion Tank

Defrost Timer

CYCLE-SENTRY System

37 Amp Alternator

65 Amp Alternator

Optional

Refrigerant R-404A

Electronic Throttling Valve

Optional

Silicone Coolant Hoses

12,000 Hour Service Interval Coolant

DAS (Data Acquisition System)

Optional

Remote Status Lights

Optional

Fuel Heater

Optional

13



Unit Description (Rev. 12/03)

PROTECTION DEVICES

Unit Model
SB-190 30
(002006)

Engine Coolant Temperature Sensor

Engine Low Oil Pressure Switch

Engine Low Oil Level Switch

Evaporator Coil Temperature Sensor

Refrigerant High Pressure Cutout Switch

High Refrigerant Pressure Relief Valve

12 Volt Fuse Link

Fuse in Main Power Circuit

Fuse in Control Circuit

Fuse in Microprocessor Power Circuit

Relay Fuses

Remote Status Light Fuse

Overload Relay Protection for Electric Motor

14
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SERIAL NUMBER LOCATIONS

Unit. Nameplates on the roadside of the unit on the top
evaporator back cover and on the curbside of the unit frame
below the curbside door upper hinge bracket.

Engine. See the engine identification plate located on the
engine block.

Compressor. Stamped between the cylinders above the
oil pump.
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AJA890

Front View
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Unit Description (Rev. 12/03)

Defrost Damper

X430L Compressor

se 2.2 Engine

Back View

AJAB94
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Unit Description (Rev. 12/03)

SE 2.2 Engine

1. |Condenser Fan 5. | X430L Compressor

2. | Condenser Coil 6. |Fuel Filter/Water Separator
3. |Expansion Tank 7. | Air Cleaner

4.

Front View with Doors Open (Model 30)
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10

11

Y 16 15 13 14 12
1. |Discharge Service Valve 10. |Receiver Tank Sight Glass
2. | Suction Service Valve 11. |Battery Tray
3. | Throttle Solenoid 12. |Hand Primer Pump
4. | Air Restriction Indicator 13. |Dipstick
5. Fuel Solenoid 14. | Ol Filter
6. |Fuel Bleed Screw 15. | Starter
7. | Alternator 16. | Compressor Sight Glass
8. |Filter Drier 17. |Compressor Oil Filter
9. |Three-way Valve

Engine Compartment
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1. |DAS (Optional)

2. |Relay Board

3. | Microprocessor

Control Box Components

ARA158
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Operating Instructions

CONTROL PANEL

Most of the controls used to operate the unit are located on
the control panel. Refer to the SB-190 Operator’s Manual
TK51246 or the THERMOGUARD puP-VI Microprocessor
Controller Diagnosis Manual TK 50566 for more complete
operating information.

On/Off Switch

This switch turns the unit on and off. When the switch isin
the “Off” position, the display will be off and the display
backlight will be off. The switch should aways be placed in
the “Off” position before servicing the unit. When the
switch is in the “On” position, the display backlight will
turn on and the Standard Display will appear.
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WARNING: The wunit may start and run
automatically any time the On/Off switch is in the
“On” position.

On/Off/Sleep Switch (Optional)

This switch turns the unit on and off and also places the unit
directly into the Sleep Mode without an exit time. When the
switch is in the “Off” position, the display will be off and
the display backlight will be off. The switch should always
be placed in the “Off” position before servicing the unit.

When the switch isin the “On” position, the display back-
light will turn on and the Standard Display will appear.
When the switch is in the “Sleep” position, the unit will
enter the Sleep Mode, the display backlight will turn on and
the display will show [SLEEP] and [MODE].

WARNING: The unit may start and run automati-
cally any time the On/Off/Sleep switch is in the
“On” or “ Sleep” position.
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1. |Display 4. | Printer Port (optional)
2. |Keypad 5. | On/Off Switch
3, |Computer Port (optional)

Control Panel
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NOTE: The unit will not control the box temperature
when the switch isin the “ Sleep” position.

ON |

OFF @)

CAUTION: WHEN
SWITCH IS ON, UNIT
MAY START ANYTIME

AJA895

On/Off/Sleep Switch Panel

Display

The display normally shows the Standard Display of return
or discharge air temperature and setpoint when the unit is
on. Other operating and unit information can also be shown
here. All possible segments and operating icons are shown
in theillustration on the previous page.

Icons

An icon will appear next to the appropriate description
when the unit is operating in that mode or if an alarm condi-
tion exists.

it
H
uly

Cool Icon Appears when the unit is operating in cool
mode.

Heat | con Appears when the unit is operating in heat
mode.

Defrost Icon Appears when the unit is operating in
defrost mode.

_ High Speed Icon Appears when the diesel engine is
ﬁ* operating in high speed.

o

Cycle Sentry Icon Appears when the unit is operat-
ing in Cycle Sentry mode.

Alarm Icon Appears when the microprocessor
detects an alarm condition.

Modulation Icon Appears when the unit is operating

b=
in modulation mode.

In-Range | con Appears when the box temperature is
sle within afew degrees of setpoint.

___Discharge Air Icon (Arrow pointing from unit) Dis-
charge air temperature is being shown.
Return Air lIcon (Arrow pointing to unit) Return air
temperature is being shown.

Setpoint Icon Appears when the setpoint is being

i_. shown in the lower display.

Electric Icon Appears when the unit is operating in
Electric Standby mode.

i

Keypad

These touch sensitive keys are used to change the setpoint,
view operating conditions and other unit information and to
control the unit.

Mode Key Allows selection of a Manual Defrost
Cycle, Cycle Sentry or Continuous Mode, Economy
Mode, Return or Discharge Air Control (on ETV
units), and Sleep Mode.

Hourmeter Key Displays Tota Hours, Engine
Hours, Electric Hours and the 3 programmable hour
meters.

Gauges Key Displays Water Temperature, Oil Pres-
sure, Amps, Volts, Engine RPM, Compressor Tem-
perature (CTMP on Screw Compressor units) and
Suction, Discharge Pressure and ETV Position (on
ETV units).

Pretrip Key Allows selection of Pretrip Test, Print or
Start of Trip Marker.
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Thermo King Logo Key Allows selection of Pretrip
Test, Print and Start of Trip and displays software
revision and clock/calendar settings.

Rl

Clear Key This key is pressed to clear alarm codes
when they are shown on the display.

=

Code K ey Pressing this key displays any alarm codes
that may be present. [00] means no codes are present.

Enter Key Pressing this key will execute a prompt or
load a new setpoint or other setting.

Up and Down Arrow Keys Pressing these keys will
change a displayed prompt or increase/decrease the
setpoint or other setting.

Select Key Pressing this key displays temperature
sensor reading and Sleep Mode Wakeup Time (if pro-
grammed). See the following list.

[DIS.A] Discharge Air Temp

[TPDF] Temp Differential

[COIL] Coil Temp

[AMB.T] Ambient Temp

[SPR.1] Spare Sensor 1 Temp

[SPR.2] Spare Sensor 2 Temp

[DAS.1] Optional DAS Temp Sensor 1
[DAS.2] Optional DAS Temp Sensor 2
[DAS.3] Optional DAS Temp Sensor 3
[DAS.4] Optional DAS Temp Sensor 4
[DAS5] Optional DAS Temp Sensor 5
[DAS.6] Optional DAS Temp Sensor 6

Computer Port (Optional)

A seria cable from a computer is connected to the down-
load port to access the Data Logging functions of the DAS.
Printer Port (Optional)

A seria cable from a printer is connected to the printer port
to obtain a printout of the data logged by the optional DAS
direct connect connectors.
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UNIT INDICATORS

1.

RECEIVER TANK SIGHT GLASS. The receiver
tank sight glassis used to check the amount of refriger-
ant in the system, and the moisture content of the
refrigerant.

COMPRESSOR OIL SIGHT GLASS. The compressor
oil sight glassisused to check the relative level of com-
pressor oil in the compressor sump.

AIR RESTRICTION INDICATOR. An air restriction
indicator is attached to the intake manifold. Visually
inspect the restriction indicator periodically to assure
the air filter is not restricted. Service the air filter when
the yellow diaphragm indicates 22 in. of water column.
Press the button on the top of the restriction indicator
after servicing the air filter.

REMOTE STATUS LIGHT (Optional). The optional
remote status light indicates the operating status of the
unit. The green “T” indicates the unit is functioning
properly. The amber “K” indicates the unit has a check
alarm but is still functioning. The green “T” and amber
“K” both flash to indicate the unit has a shutdown
alarm and is not functioning.

UNIT PROTECTION DEVICES

1

FUSE LINK (Current Limiter). The fuse link is located
in the positive battery cable. The fuse link protects the
electric system from a short in the 2 circuit.

FUSES. A number of fuses, located on the relay board,
protect various circuits and components.

Fuse F3 (15 amp) protects the circuit that provides
power to defrost relay and the damper.

Fuse F9 (40 amp) protects the main control power
circuit.

Fuse F18 (15 amp) protects the circuit that provides
power to the throttle solenoid.

Fuse F21 (25 amp) protects the circuit that provides
power to the On/Off switch.

A number of 2 and 5 amp fuses protect microprocessor
circuits, control relay circuits, remote light circuits and
various components.

HIGH PRESSURE CUTOUT. The high pressure cutout
is a pressure sensitive switch, which is located in the
compressor discharge service valve. The switch opens
to shut down the unit if the discharge pressure rises
above 470 psi (3241 kPa).

HIGH PRESSURE RELIEF VALVE. The high pres-
sure relief valve is designed to relieve excess pressure
within the refrigeration system. The valve is a spring-
loaded piston that lifts off its seat when refrigerant
pressure exceeds 500 psi (3447 kPa). The valve will
reseat when the pressure drops to 400 psi (2758 kPa).
The valve could possibly leak refrigerant after it has
relieved excess pressure. Tapping the valve lightly may
help the valve reseat and SEAL PROPERLY. The valve
is non-repairable and requires no adjustment. If the
valve fails to reseat properly, remove the refrigerant
charge and unscrew and replace the valve.

The high pressure relief valve islocated on the receiver
tank. Its location is such that when the pressure is
expelled from the valve, it would be directed away
from anyone servicing the unit.

LOW OIL LEVEL SWITCH. The low il level switch
closes if the oil drops below a certain level. If it stays
closed for aspecified time, the microprocessor will shut
the unit down and record alarm code 66.

PREHEAT BUZZER. The preheat buzzer sounds when
the CY CLE-SENTRY system energizes the glow plugs
and when the unit is turned on (buzzer check). This
should warn anyone near the unit that the CYCLE-
SENTRY system is about to start the diesel engine.
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7. SETPOINT/MODE KEY BUZZER. This buzzer
sounds when the setpoint is changed until the Enter
Key is pressed. It also sounds when a Mode Key selec-
tion is changed until the Enter Key is pressed.

8. OVERLOAD RELAY—Manual Reset (Model 50). An
overload relay protects the standby electric motor. The
overload relay opens the circuit to the electric motor if
the motor overloads for any reason (e.g., low line volt-
age or improper power supply) while the unit is on
electric standby operation.

UNIT OPERATION

Manual Pretrip Inspection (Before Starting
Unit)

The following Manual Pretrip Inspection should be com-
pleted before starting the unit and loading the trailer. While
the Manual Pretrip Inspection is not a substitute for regu-
larly scheduled maintenance inspections, it is an important
part of the preventive maintenance program designed to
head off operating problems and breakdowns before they

happen.
1. FUEL. The diesal fuel supply must be adequate to
guarantee engine operation to the next check point.

2. ENGINE OIL. The engine oil level should be at the
FULL mark with the dipstick turned (threaded) into oil
pan. Never overfill.

3. COOLANT. The engine coolant must have antifreeze
protection to -30 F (-34 C). Code 37 indicates low cool-
ant. Add coolant in the expansion tank.

CAUTION: Do not remove expansion tank cap
while coolant is hot.

4. BATTERY. The terminals must be clean and tight.

5. BELTS. The belts must be in good condition and
adjusted to the proper tensions.

6. ELECTRICAL. The electrica connections should be
securely fastened. The wires and terminals should be
free of corrosion, cracks or moisture.

7. STRUCTURAL. Visudly inspect the unit for leaks,
loose or broken parts and other damage. The condenser
and evaporator coils should be clean and free of debris.
Check the defrost drain hoses and fittings to make sure
they are open. Make sure al the doors are latched
securely.

Starting Unit With Electronic Full Pretrip

This procedure is used for a complete checkout of the unit
and unit control circuits. It should be used when first start-
ing the unit for atrip before the cargo is loaded. A full Pre-
trip procedure may take up to 30 minutes and the unit will
run unattended.

1. PerformaManual Pretrip Inspection.

2. Place the On/Off switch in the ON position. Adjust the
setpoint to the desired load temperature (refer to the
appropriate Operator’'s Manual or Operation and Diag-
nosis Manual for detailed information about adjusting
the setpoint).

a.  Change the setpoint display with the arrow keys.

b. Enter the new setpoint by pressing the ENTER key
within 5 seconds.

3. Initiate a Pretrip test (refer to the appropriate Opera-
tor's Manual or Operation and Diagnosis Manual for
detailed information about the Pretrip). This procedure
is automatic and can be performed on the way to the
loading area or while waiting to load.

a.  Clear any alarms.
b. Pressthe PRETRIP key.

e PRE TRIP will appear on the display.
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c. Press the ENTER key while PRE TRIP is dis-
played.

e PRELOAD will appear on the display and the
PRE TRIP test will start.

*  PRE AMPSwill appear on the display indicat-
ing that the amps check is running and the
PRE TRIP has started.

e Theamps check will continue for several min-
utes, then the unit will start automatically and
the operational testswill be performed.

4. When the PRE TRIP test is complete, PASS, CHECK,

or FAIL will appear on the display until a function key
(e.g., SELECT or ENTER) is pressed. Continue as fol-
lows:

e PASS—The unit is running and no alarms have
been recorded. The unit has passed the PRE TRIP.
Go to step 6.

e CHECK—The unit is running but Check Alarms
have been recorded. Go to step 5.

e FAIL—The unit has shut down, recorded Alarm
Code 28, and possibly recorded other Shutdown
Alarms. Go to step 5.

View the Alarms with the CODE key (refer to the
appropriate Operation and Diagnosis Manual for
detailed information about alarms).

a. Correct the dlarm conditions.

b. Clear the darms with the CLEAR key (refer to the
appropriate Operation and Diagnosis Manual for
detailed information about alarms).

c. Repeat the PRE TRIP test until PASS appears (the
unit passes the Pretrip).

6. Recheck the setpoint.

7. Completethe“ After Start Inspection” on page 28.

Selection of Operating Modes

The Thermo King CYCLE-SENTRY system is designed to
save refrigeration fuel costs. The savings vary with the com-
modity, ambient temperatures and trailer insulation. How-
ever, not all temperature controlled products can be properly
transported using CYCLE-SENTRY operation. Certain
highly sensitive products normally require continuous air
circulation.

The microprocessor has a CYCLS screen, which is
used to select CYCLE-SENTRY (CYCLS YES) or
Continuous Run (CYCLS No) operation. Refer to the
appropriate Operator’'s Manual or Operation and Diag-
nosis Manual for detailed information about CY CLE-
SENTRY selection.

The microprocessor has an OptiSet™ feature that can
lockout CYCLE-SENTRY operation and force Contin-
uous Run operation within a programmable range of
setpoints. This feature can be used to provide continu-
ous air circulation (within the programmed setpoint
range) during CY CLE-SENTRY operation. Refer to the
appropriate Operator’'s Manual or Operation and Diag-
nosis Manua for specific information about the
OptiSet™ feature.
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Your selection of the operating mode for the proper protec-
tion of a particular commodity should use the following
guidelines:

Examples of Products Normally Acceptable for
CYCLE-SENTRY Operation

*  Frozen foods (in adequately insulated trailers)
*  Boxed or processed meats

*  Poultry

e Fish

e Dairy products

e Candy

e Chemicals

* Film

«  All non-edible products

Examples of Products Normally Requiring
Continuous Run Operation for Air Flow

e Fresh fruits and vegetables, especialy asparagus,
bananas, broccoli, carrots, citrus, green peas, lettuce,
peaches, spinach, strawberries, sweet corn, etc.

*  Non-processed meat products (unless pre-cooled to rec-
ommended temperature)

e Fresh flowersand foliage

The abovelistings are not al inclusive. Consult your grower
or shipper if you have any questions about the operating
mode selection of your type of load.

Restarting Unit—Diesel Operation

This procedure is used when starting units that have been
shut off for short periods of time. When a unit that has been
shut off for along period of timeisfirst started, it should be
started and put through afull pretrip.

1. Place the Diesel/Electric switch in the DIESEL posi-
tion.

2. Place the On/Off switch in the ON position.

3. After a 10 second delay, the unit should preheat and
start automatically.

NOTE: When the CYCLE-SENTRY Icon isactive, the
unit may not start if: the compartment temperature is
near the setpoint, the engine is warm, and the battery
isfully charged.

After Start Inspection

After the unit is running, the following items can be quickly
checked to confirm that the unit is running properly.

1. OIL PRESSURE. Check the engine oil pressurein high
speed by pressing the GAUGES key. The oil pressure
should read OK, not LOW.

2. AMMETER. Check the ammeter reading by pressing
the GAUGES key. The ammeter should indicate normal
battery charging current. It may be fairly high right
after starting the unit, but should taper off as the battery
isrecharged.

3. COMPRESSOR OIL. The compressor oil level should
bevisible in the sight glass.

4. REFRIGERANT. Check the refrigerant charge. See
Refrigerant Charge in the Refrigeration Maintenance
chapter.

5. PRE-COOLING. Make sure that the setpoint is at the
desired temperature and allow the unit to run for amin-

28



Operating Instructions (Rev. 12/03)

imum of 1/2 hour (longer if possible) before loading the
trailer.

This provides a good test of the refrigeration system
while removing residual heat and the moisture from the
trailer interior to prepareit for arefrigerated load.

DEFROST. When the unit has finished pre-cooling the
trailer interior, manualy initiate a defrost cycle. This
will remove the frost that builds up while running the
unit to pre-cool the trailer.

To manualy initiate a defrost cycle, press the MODES
key until the dEF (defrost) prompt screen appears, then
pressthe ENTER key.

Refer to the appropriate Operator’s Manual or Opera-
tion and Diagnosis Manual for detailed information
about Manual Defrost.

The defrost cycle should end automatically.

NOTE: The unit will not defrost unless the evaporator
coil temperatureisbelow 45 F (7 C).

Loading Procedure

1

2.

Make sure the unit is OFF before opening the doors to
minimize frost accumulation on the evaporator coil and
heat gain in the trailer. (Unit may be running when
loading the trailer from awarehouse with door seals.)

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

3. Load the 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 loading. Thermo
King transport refrigeration units are designed to main-
tain loads at the temperature at which they were loaded.
Transport refrigeration units are not designed to pull
hot loads down to temperature.

5. Post Load Procedure
6. Make suredl the doors are closed and locked.

7. Start the unit if it was shut off to load (see Restarting
Unit).

8. Make surethe setpoint is at the desired setting.

9. One-haf hour after loading, manually initiate a defrost
cycle. If the evaporator coil sensor temperature is
below 45 F (7 C), the unit will defrost. The micropro-
cessor will terminate defrost automatically when the
evaporator coil temperature reaches 58 F (14 C) or the
unit has been in the defrost mode for 30 or 45 minutes
(depending on setting).

Post Trip Checks
1. Wash theunit.
Check for leaks.

2
3. Check for loose or missing hardware.
4

Check for physical damage to the unit.
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Electrical Maintenance

AUSTRALIAN BOSCH ALTERNATOR E CAUTION: The F15 fuse must be removed from the
) ) ) relay board on units equipped with the Australian
NOTE: Units manufactured with CYCLE-SENTRY and Bosch alternator. The voltage regulator will be dam-

alternators with integral regulators MUST use replace- aged if the unit is turned ON with the F15 fuse in

ment alternators with integral regulators. place on the relay board.

CAUTION: Full-fielding alternators with the
E integral regulator is accomplished by installing a
jumper from terminal F2 to ground. Attempting to
full-field the alternator by applying battery voltage
toterminal F2 will cause voltage regulator failure.

AEA1602

4 CH
EXC 2
1. |Check Point for 2A Amperage 3. | Check Point for Sense Circuit and
Excitation Circuit Voltages
2. | Check Point for B+ Voltage 4. |Position for Full Fielding Jumper

31



Electrical Maintenance (Rev. 12/03)

Complete the following checkout procedure before replac-
ing the voltage regulator or the alternator.

When testing alternators use accurate equipment such
as a Thermo King P/N 204-615 (FLUKE 23) digita
multimeter and a Thermo King P/N 204-613 amp
clamp or an equivalent.

Make sure the drive belts and pulleys of the charging
system are in good condition and are adjusted properly
before testing the aternator. Worn belts and pulleys or
loose belts will lower the output of the alternator.

The battery must be well charged, the battery cable
connections must be clean and tight, and the 2A and
excitation circuits must be connected properly.

NOTE: All voltage readings should be taken between the
negative battery terminal, or a good chassis ground, and
theterminalsindicated, unless stated otherwise.

1

Check to make sure that the F15 fuse has been removed
from the relay board. If not, it must be removed, how-
ever, the voltage regulator has probably already been
damaged.

Set the unit for continuous run operation and place the
On/Off switch in the OFF position.

Check the battery voltage. If the battery voltage is less
than 12 volts, the battery must be charged or tested to
determineif it should be replaced.

Check the voltage at the B+ terminal on the alternator.
Battery voltage must be present. If not, check the 2A
circuit.

Disconnect the alternator harness from the voltage reg-
ulator by carefully pushing on the spring clip to release
the plug lock.

Place the On/Off switch in the ON position and enter
Service Test Mode (HSC) before the unit starts. Refer
to the appropriate Operation and Diagnosis Manual for
specific information about the Service Test Mode.

10.

11.

12.

Check the voltage at the A pin and at the B pin in the
two pin connector on the alternator harness.

a. TheA pinisthe battery sense circuit and should be
at battery voltage. If not, check the sense circuit (2
or eguivaent) in the alternator harness and in the
main wire harness.

b. TheB pinisthe excitation circuit and should be at
10 volts or higher. If not, check the excitation cir-
cuit (7K or equivaent) in the aternator harness
and in the main wire harness.

If battery voltage is present on the sense and excitation
circuits, connect the alternator harness to the voltage
regulator and check the voltage on the B pin in the two
pin connector on alternator harness. The voltage should
be 1 to 3 volts.

a. No voltage or a voltage reading below 1 volt indi-
cates that the rotor or the voltage regulator may be
shorted. Perform the field current test to further
isolate the problem.

b. A voltage reading above 3 volts indicates that the
field circuit may be open or have high resistance.
The brushes or the rotor are probably defective.

Attach a clamp-on ammeter to the 2A wire connected
to the B+ terminal on the aternator.

Connect a voltmeter between the B+ terminal and a
chassis ground.

Start the unit and run it in high speed.

Connect a jumper wire between the F2 terminal and a
chassis ground. Thiswill full field the alternator.

CAUTION: DO NOT full field the alternator
for morethan seven seconds while checking the
meter readings, or the electrical system may be
damaged.
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13.

14.

15.

Check the amperage in the 2A wire and record the read-
ing. Check the voltage at the B+ terminal and continue
to observe this voltage for a few seconds to see if it
increases, decreases, or stays the same. Note the change
in voltage and record the voltage reading.

Amperagein the 2A wire = amps.
Voltage at the B+ terminals=___ volts.

The voltage at the B+ terminal should be 13 to 18 volts
and the amperage in the 2A wire should be at least as
high as the rated output of the alternator.

NOTE: An alternator can easily exceed its rated out-
put. An alternator MUST at least reach its rated out-
put when full fielded. An alternator that has a
defective rectifier diode may reach 75% of its rated
output with a full field.

Stop the unit.

Use the readings obtained previously to determine the
problem by referring to the Diagnosis Chart.

NOTE: This assumes that the alternator did not
charge properly prior to the full field test.

Field Current Test (Checks the field windings,
brushes and slip rings)

Perform this test with the On/Off switch in the OFF

position.

1. Attach aclamp-on ammeter to the 2A wire near the B+
terminal on the alternator.

2. Connect a jJumper wire between the F2 terminal on the
aternator and a chassis ground, and note the ammeter
reading.

3. The ammeter reading indicates field current. The fol-

lowing chart shows the field current for each alternator
with 12 volts applied to the field:

Field Current
@ 12 Volts
3.5t0 4.5 Amps
4.0 to 5.0 Amps

Alternator Rating
37 Amp
65 Amp (optional)

a.  Nofield current or alow field current indicates an
open circuit or excessive resistance in the field
circuit. Replace the voltage regulator and brush
assembly, inspect the dlip rings and repeat the test.
If the brushes are not the problem, replace the rotor

Amperage in 2A
At or above rated output

Approximately 60% of
rated output

Low or no output

Diagnosis Chart

Voltage at B+

increasing

and decreasing

At or above battery voltage and

Approximately equal to battery voltage
and does not change, or rises slightly

Less than or equal to battery voltage

Problem/Solution

Voltage regulator defective / Replace volt-
age regulator and brush assembly

Rectifier diode defective / Repair or replace
alternator

Stator windings, field windings, brush or
diode defective / Perform Field Current Test
to check brushes and field coil, or replace
alternator
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EXC 2

Check Point for 2A Amperage

Position for Full Fielding Jumper

Full Field Test
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BATTERY (DEALER SUPPLIED)

NOTE: The unit On/Off switch must be placed in the OFF
position before connecting or disconnecting the battery
terminals.

Inspect/clean the battery terminals and check the electrolyte
level during scheduled maintenance inspections. A dead
or low battery can be the cause of an ammeter indicating
discharge due to lack of initial excitation of the alternator
even after the unit has been boosted for starting. The mini-
mum specific gravity should be 1.235. Add distilled water
as necessary to maintain the proper water level.

UNIT WIRING

Inspect the unit wiring and the wire harnesses during sched-
uled maintenance inspections for loose, chaffed or broken
wires to protect against unit malfunctions due to open or
short circuits.

FUSES

A number of fuses, located on the relay board, protect vari-
ous circuits and components. The relay board is located
inside the control box. Refer to the THERMOGUARD
MP-VI  Microprocessor Controller Diagnosis Manual
TK 50566 for a complete list of the size and function of the
fuses.

e Fuse F3 (15 amp) protects the circuit that provides
power to defrost relay and the damper.

e Fuse F9 (40 amp) protects the main control power cir-
cuit.

e Fuse F18 (15 amp) protects the circuit that provides
power to the throttle solenoid.

 Fuse 21 (25 amp) protects the circuit that provides
power to the On/Off switch.

e A number of 2 and 5 amp fuses protect microprocessor
circuits, control relay circuits, remote light circuits, and
various components.
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FUSE LINK

The fuse link is located in the positive battery cable. The
fuse link protects the electric system from a short in the 2
circuit. If the fuse link burns out, check for a grounded 2
wire before replacing the fuse link. Replace the fuse link by
replacing the positive battery cable.
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GLOW PLUGS

Glow plugs heat the combustion chamber to aid in quick
starting. The glow plugs are energized when the Preheat-
Start switch is held on the PREHEAT or START position (or
when the Cycle-Sentry control module initiates a unit start-
up with the Cycle-Sentry switch in the CY CLE position).

An open glow plug (burned out) can be detected with the
unit anmeter. The unit ammeter should show 28 to 30 amps
discharge while the Preheat-Start switch is held in the PRE-
HEAT position and the On-Off switch is in the OFF posi-
tion. A discharge of 28 to 30 amps means al four glow
plugs are working. If the discharge rate drops below 28
amps on PREHEAT, at |east one glow plug is bad.

To isolate an open glow plug, remove the jumper bar and
test each glow plug individually with an ohmmeter or a
jumper wire and ammeter. Each glow plug should have a
resistance of approximately 1.8 ohms or a current draw of
about 6.9 amps.

A shorted glow plug will be indicated by the ammeter
showing full discharge when the Preheat-Start switch is
pressed, or when the current limiter between the ammeter

and the reset switch is burned out. Check each glow plug, a
shorted glow plug will have very low resistance.

sp2007
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Testing Glow Plugs

THERMOGUARD pP-VI
MICROPROCESSOR CONTROLLER

Refer to the THERMOGUARD pP-VI Microprocessor
Controller Diagnosis Manual TK 50566 for complete ser-
vice information about the Microprocessor Controller and
the related components.
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ENGINE LUBRICATION SYSTEM

The se 2.2 diesel engine has a pressure lubrication system.
QOil is circulated by a gear-type oil pump driven off agear on
the camshaft. The pump has severa times the capacity
required by the engine; excess oil is returned to the crank-
case. The oil pump extends down into the oil pan, but is
positioned far enough away from the bottom of the oil pan
that any residue that settlesto the bottom is not picked up by
the screened inlet.

From the oil pump, the oil passes through the oil supply
pipe to the ail filter assembly. The ail filter assembly con-
tains the oil pressure relief valve, the bypass valve and the

oil filter. The ail isforced through the ail filter into the main
oil gallery. The main oil gallery supplies oil to the main
bearings, camshaft, and camshaft idler gear support.

Oil passes from the main bearings, through drilled passages
in the crankshaft, to the connecting rod bearings. The tap-
pets and cylinder walls are lubricated by oil thrown from
connecting rod bearings as the crankshaft rotates.

From the rear camshaft bearing passageway, oil passes
through an oil galery inside the engine to the rocker arm
shaft where the surplus drains back into the crankcase.
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Rocker Arm Shaft

Camshaft
Crankshaft
Oil Pump
Qil Filter
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Lubrication System
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Oil at the camshaft idler gear support lubricates the idler
bushing and passes through the transfer pump cam oil feed
line to lubricate the transfer pump cam and the injection
pump idler gear.

Engine Oil Change

The engine oil should be changed according to the Mainte-
nance Inspection Schedule. Drain the oil only when the
engine is hot to ensure that all the oil drains out. When
changing oil, keep unit and trailer level so all the oil can
flow from the oil pan. It isimportant to get as much of the
oil out as possible because most of the dirt particles are in
the last few liters (quarts) of oil to drain out. Refill the pan
with 15.2 liters (16 quarts) and check the dipstick level. Run
the unit, and then recheck the oil level. Add oil as necessary
to reach the full mark. See Specifications chapter for correct
type of ail.

Oil Filter Change

The oil filter should be changed aong with the engine oil.
Use agenuine Thermo King oil filter.

1. Removethefilter.

2. Apply oil to the rubber ring of the new filter and install
thefilter.

3. Tighten the filter until the rubber ring makes contact,
then tighten 1/2 turn more.

4. Start the unit and check for leaks.

ENGINE COOLING SYSTEM

The engine employs a closed, circulating type, pressurized
cooling system. Correct engine temperatures are controlled
and maintained by a radiator, fan and thermostat. The cool-

ant is circulated through the system by a belt driven centrif-
uga pump. The pump draws the coolant from the side of the
radiator, circulates it through the cylinder block and head,
and then returns it to the radiator. A thermostat mounted in
the coolant outlet line from the cylinder head to the radiator
automatically maintains coolant temperature within the
specified temperature range.

All water cooled engines are shipped from the factory with
a 50% permanent type antifreeze concentrate and 50%
water mixture in the engine cooling system.

This provides the following:
1. Preventsfreezing downto-34 C (-30 F).

2. Retards rust and mineral scale that can cause engine
overheating.

3. Retards corrosion (acid) that can attack accumulator
tanks, water tubes, radiators and core plugs.

4. Provideslubrication for the water pump seal.

Antifreeze Maintenance Procedure

As with all equipment containing antifreeze, periodic
inspection on aregular basisis required to verify the condi-
tion of the antifreeze. After two years of service, inhibitors
become worn out and must be replaced by changing the
antifreeze.

Drain, flush and replace the total antifreeze mixture to
maintain total cooling system protection. When the anti-
freeze is replaced, use ethylene glycol type engine coolant
concentrate meeting the GM 6038-M specification. The fac-
tory recommends the use of a 50/50 antifreeze mixturein all
units even if they are not exposed to freezing temperatures.
This antifreeze mixture will provide the required corrosion
protection and lubrication for the water pump.
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Checking the Antifreeze Changing the Antifreeze
Check the solution concentration by using a temperature 1. Run the engine until it is up to its normal operating
compensated antifreeze hydrometer or a refractometer (P/N temperature. Stop the unit.

204-754) designed for testing antifreeze. Maintain a mini-
mum of 50% permanent type antifreeze concentrate and
50% water solution to provide protection to -34 C (-30 F).
Do not mix antifreeze stronger than 68% permanent type
coolant concentrate and 32% water for use in extreme tem-
peratures.

2
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1. |Expansion Tank 5. | Thermostat

2. | Radiator Cap 6. |Bypass Hose

3. |Radiator 7. |Coolant Level Sensor
4. | Thermostat Housing
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2. Open the engine block drain and completely drain the
coolant. Observe the coolant color. If the coolant is
dirty, proceed with a, b and c. Otherwise go to 3.

CAUTION: Avoid direct contact with hot cool-
ant.

a  Run clear water into the radiator and alow it to
drain out of the block until itis clear.

b. Close the block drain and install a commercially
available radiator and block flushing agent, and
operate the unit in accordance with instructions of
the flushing agent manufacturer.

c. Open the engine block drain to drain the water and
flushing solution.

3. Run clear water into the radiator, and allow it to drain
out of the block until it is clear.

CAUTION: Avoid direct contact with hot
coolant.

4. Inspect all hoses for deterioration and hose clamp tight-
ness. Replace if necessary.

5. Loosen the water pump belt. Check the water pump
bearing for looseness.

6. Ingpect the radiator cap. Replace the cap if the gasket
shows any signs of deterioration.

7. Mix 3.8 liters (one gallon) of permanent type antifreeze
concentrate meeting GM 6038-M specification and
3.8 liters (one gallon) clean water in a container to
make a 50/50 mixture. (Do not add antifreeze and then
add water to the unit. This procedure may not give a
true 50/50 mixture because the exact cooling system
capacity may not always be known.)

8. R€fill theradiator with the 50/50 antifreeze mixture and
make sure to bleed the air from the cooling system as
needed.

Bleeding Air from the Cooling System

Jiggle pin thermostats are original equipment on units that
have se 2.2 engines. Jiggle pin thermostats make it unnec-
essary to bleed the air out of the engine block because they
keep air from being trapped in the engine block. Normally,
when the cooling system is drained, approximately 7.6
liters (8 quarts) of coolant drain out. If approximately 3.8
liters (4 quarts) of coolant seem to fill the cooling system
after it has been drained, air has been trapped in the block.
Bleed the air out of the block using the following proce-
dure:

CAUTION: IF YOU SUSPECT THAT AIR IS
TRAPPED IN THE BLOCK, DO NOT START
THE ENGINE WITHOUT BLEEDING THE AIR
OUT OF THE BLOCK. REFER TO SERVICE
BULLETIN T&T 029.

NOTE: If an engine runs with air trapped in the block,
the engine may be damaged. The high water temperature
switch may not protect an engine that has air trapped in
the block, because the high water temperature switch is
designed to protect an engine from overheating dueto fail-
uresin the cooling system.

1. Disconnect the bypass hose from the thermostat hous-
ing until coolant comes out of the bypass hosefitting on
the thermostat housing.

2. Connect the bypass hose to the thermostat housing.
3. Pour coolant into the system until it appearsto be full.

4. Make sure that the amount of coolant that goes back
into the system is approximately equal to the amount of
coolant that came out of the system.

5. Start the unit on low speed, let it run for a minute, and
then shut it off.

6. Check the coolant level and add coolant if necessary.

7. Repeat steps 5 and 6 until the coolant level stabilizes.
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Engine Thermostat

For the best engine operation, use a82 C (180 F) thermostat
year-round.

1
2 — aeas64
1. |Jiggle Pin
2. | This End Toward Engine

Thermostat

ENGINE FUEL SYSTEM

The fuel system used on the Thermo King se 2.2 diesel
engine is a high pressure distributor (VE type) injection
pump. The governor, timing device, fuel supply and other
components are located within the pump itself.

The components of the fuel system are:
1. Fuel tank

2. Prefilter

3. Fud filter

4. Water separator
Priming pump

Fuel Transfer pump

Injection pump

© N o o

Injection nozzles

The priming pump is used to manually draw fuel from the
tank up to the transfer pump if the unit should run out of
fuel.

Operation

Fuel is drawn from the fuel tank by the fuel transfer pump.
The fuel transfer pump delivers fuel to the water separator
and then to the fuel filter. The fittings at the top and bottom
of thefilter base each contain an orifice. The orifices control
the pressure in the fuel system by allowing a certain amount
of fuel to return to the tank. Filtered fuel passes through a
line from the outlet fitting on the filter base to the injection

pump.

Fuel enters the injection pump and then afuel supply pump.
Pressure in the injection pump is set by a relief valve
located in the output of the fuel supply pump and a small
drilled orifice in the outlet banjo bolt on the top of the
pump. Excess fudl is recycled back through the fuel supply
pump. As the engine speed increases, so does the internal
injection pump fuel pressure. The increased pressure moves
a piston which in turn advances the timing of the engine.
The banjo fitting also acts as a transfer point for overflow
fuel coming from the nozzles and a point to bleed air from
the system.

Injection pump leakage, injection nozzle overflow and
excess fuel from the fuel filter orifice are then all sent back
to the fuel tank in thereturn line.

CAUTION: Do not switch banjo bolts from one
injection pump to another. When calibrating an
injection pump, use the banjo bolt that belongs to
that pump. Using a different banjo bolt after cali-
bration can affect engine timing.

41



Engine Maintenance (Rev. 02/03)

AJA897

1. |Fuel Filter 6. |Bleed Screw

2. |Water Separator 7. |Injection Pump
3. | Transfer Pump 8. |Injection Line

4. | Prefilter 9. |Return Fuel Line
5. |Hand Pump

Engine Fuel System
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Maintenance

The injection pump and fuel transfer pump are relatively
trouble-free and if properly maintained will usually not
require major service repairs between engine overhauls.

Contamination is the most common cause of fuel system
problems. Therefore, to ensure best operating results, the
fuel must be clean and fuel tanks must be free of contami-
nants. Change the fuel filters regularly and clean the prefil-
ter on theinlet side of the transfer pump.

NOTE: The injection nozdes should be tested (and
repaired if necessary) at 10,000 hour intervals when used
in normal conditions. Normal conditions are considered to
be the use of clean high quality fuel, no used ail blending,
and regular maintenance of the fuel system according to
the Maintenance I nspection Schedule. Refer to the di 2.2
and se 2.2 Overhaul Manual TK 8009, or to Service Bulle-
tin T& T 052, for injection nozze testing and repair proce-
dures.

Whenever the fuel system is opened, take the following pre-
cautions to prevent dirt from entering the system:

1. Capall fuel lines.
2. Work in arelatively clean area whenever possible.
3. Complete the work in the shortest possible time.

Any magjor injection pump or nozzle repairs should be done
by aquality diesel injection service shop. The necessary ser-
vice equipment and facilities are not found in most engine
rebuild shops because of the large investment required.

The following procedures can be done under field condi-
tions:

1. Bleeding air from the fuel system.
2. Fuel tank and filter system maintenance.

3. Priming pump (hand) replacement or repair.*

Fuel transfer pump replacement or repair.*
Injection line replacement.*

Injection pump and governor adjustments.
Injection pump timing.

Nozzle spray pattern testing and adjustment.*

© © N o g &

Minor rebuilding of nozzles.*

*These procedures are covered in the di 2.2 and se 2.2
Overhaul Manual TK 8009.

Bleeding the Fuel System

If the engine runs out of fuel, repairs are made to the fuel
system, or if air gets into the system for any other reason,
the air must be bled out of the fuel system.

NOTE: MAKE SURE the fuel tank vent is kept open. If
the vent becomes clogged, a partial vacuum develops in
the tank, and this increases the tendency for air to enter
the system.

aea751

1. |Vent
2. |Drain Plug
Fuel Tank
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To bleed air from the fuel system:

1. Loosen the bleed screw on top of the injection pump
about one turn.

2. Unscrew the priming pump handle and manually prime
the fuel system until air bubbles are no longer visiblein
the fuel coming out of the bleed screw.

3. Tighten the bleed screw and screw the priming pump
handle back in.

4. Start the engine and observe the engine run for a few
minutes. If the engine failsto start, or starts but stopsin
afew minutes, repeat the procedure.

Draining Water From Fuel Tank

Water run through the system may damage the injection
pump or nozzles. Damage to the fuel system will subse-
quently cause more expensive damage to the engine. A
large accumulation of water in the bottom of the fuel tank
will stop adiesel engine. Water should be drained off during
scheduled maintenance inspections to prevent breakdowns.
Drain the water off after the fuel tank and unit have
remained idle for an hour.

1. Place acontainer under the fuel tank to catch the drain-
ing water and fuel.

2. Remove the drain plug from the bottom of the fuel
tank.

NOTE: Some fuel tanks have a check valve in the
drain plug fitting. Push the check valve open with a
small screw driver to drain the tank.

3. Let the water and fuel drain into the container until no
water isvisiblein the fuel draining from the tank. If the
water and fuel do not drain freely, the vent may be
plugged. If so, clean or replace the vent.

4. Ingall thedrain plug.

Fuel Filter/Water Separator

The fuel filter/water separator removes water from the fuel
and returns it to the fuel tank.

Fuel Filter/Water Separator Replacement
Replace the fuel filter/water separator every 2,500 hours.

1. Unscrew the fuel filter/water separator canister with a
strap wrench. Drain, and dispose of properly.

2. Clean thefilter head seal surface.
3. Lubricate the canister seal with clean fuel.

4. Through one of the small openings in the top of the
canister, fill the new fuel filter/water separator canister
with clean fuel. This will purge the air from the canis-
ter. Do not fill canister through the center hole.

ARA160

1. |Fill Through Small Opening
2. | Do Not Fill Through Center Hole

Filling Fuel Filter/Water Separator

5. Screw the new canister on hand-tight. Using a strap
wrench, tighten another 1/4 turn.
Engine Speed Adjustments

When the diesel engine fails to maintain the correct engine
speed, check the following before adjusting the speed:
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1. Check the prefilter screen. Check the speed.

2. Bleed the air out of the fuel system. Check the speed.
3. Bleed the air out of the nozzles. Check the speed.
Make the engine speed adjustments with the engine fully
warmed up.

High Speed

1. Run the unit in high speed and check the high speed
rpm. It should be 2175 to 2225 rpm.

Shut the unit off.
Remove the control rod from the high speed solenoid.

Remove the boot from the high speed solenoid.

a > w D

Pull the plunger out of the solenoid enough to loosen
thejam nut. An Allen wrench placed in the hex opening
in the face of the plunger will keep the plunger from
turning. Turn the plunger eye bolt clockwise to increase
the speed and counterclockwise to decrease the speed.

6. Replace the control rod, start the unit and check the
speed. When the speed is correct, tighten the jam nut
and replace the solenoid boot.

NOTE: If the correct speed cannot be set close
enough with half turns of the eye bolt, use the Allen
wrench to turn the plunger in smaller increments.

aeaB866

1. |High Speed Solenoid

2. |Boot

3. |Control Rod

4. |Injection Pump

High Speed Adjustment
Low Speed
1. Loosen the jam nut on the low speed adjustment screw.
2. Run the unit in low speed. Adjust the screw to obtain
the correct speed. It should be 1425 to 1475 rpm.

3. Tighten the jam nut and recheck the speed.
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Full Load Adjusting Screw (Factory Set)
Low Speed Adjustment Screw

Maximum Speed Limit Screw (Factory Set)
Pump Control Lever

BlwINIE

Injection Pump Adjustments

Maximum Speed

The maximum speed limit screw is adjusted and sealed at the
factory. It should not need adjustment. If it has been tam-
pered with, it should be adjusted to give 0.5 mm (0.02 in.)
clearance to the pump control lever when the unit isin high
Speed.

Full Load Adjusting Screw

The full load screw is set and sealed at the factory and
should not need adjustment. If the adjustment has been tam-
pered with, the injection pump should be recalibrated by a
dieseal injection service.

In an emergency, a rough setting for the screw is approxi-
mately 15.5 mm (0.61 in.) from the tip of the screw to the
face of the nut.

CAUTION: The adjustment of the full load screw
can damage the engine and may void the warranty.

Injection Pump Service

NOTE: The procedure outlined will assume the pump is
being removed and replaced on the engine. If the pump
has not been removed, only the last portion of the proce-
dureisused for timing.

Injection Pump Removal

1. Remove the fuel injection lines. Cover al injection
lines and fuel lines with plastic covers or tape. The
smallest amount of dirt can damage the fuel system.

2. Remove inlet and outlet fuel lines from the transfer
pump. Cap al lines.

3. Remove the high speed linkage.

4. Remove the five mounting bolts that fasten the timing
cover to the pump mount flange.

NOTE: Do not remove the three bolts that fasten the
pump to the pump mount flange.

5. Remove theinjection pump.

Injection Pump Installation & Timing

1. Remove the valve cover and rotate the engine in the
direction of rotation, clockwise from the front, until
both push rods on the No. 1 cylinder are loose and the
injection timing mark on the flywheel lines up with the
pointer in the bellhousing.

An dternative method is to remove both access covers
from the timing gear cover and rotate the engine in the
direction of rotation until the “O” on the cam gear lines
up with the pointer in the cam gear access hole, and the
injection timing mark lines up with the pointer in the
bellhousing.
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gitm |
Injection Timing Mark TC Mark on Flywheel
NOTE: Theinjection timing mark isaline scribed in 2. Beforeinstalling the pump, rotate the gear until the “O”
the flywheel approximately 35 mm (1-3/8 in.) from the marked on the gear is approximately in the 10 o' clock
TC mark. The injection timing mark has no identifi- position as you face the gear end of the pump.

cation markings. N .
3. Remove the injection pump access cover from the tim-

The engine now hasthe No. 1 cylinder at the fuel injec- ing gear cover.
tion mark of its compression stroke.

O

Uz

O
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Injection Pump Access Hole
Access Cover

Timing Gear Cover

Cam Gear Access Hole

AWM
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4.

5.

Install the pump in the engine, lining up the “O” with
the timing mark cast into the access hole.

Install and torque the injection pump mounting bolts.

[1. |Timing Mark |
Injection Pump Timing Mark

Remove the 8 mm bolt located at the back of the injec-
tion pump in the middle of the injection lines. Install
the specia dial indicator, P/N 204-589 in its place.
Make sure the adapter bottoms out tightly on the pump
housing. Insert the dial indicator into the adapter until
the dia indicator contacts the pump plunger. Preload
the dial indicator at least 2.0 mm (0.08 in.) and lock the
dial indicator in place by tightening the locking collar.

Dial Indicator Installation

10.

11.

12.

13.

14.

Rotate the engine backwards, counterclockwise from
thefront, to approximately 89 mm (3.5in.) fromthe TC
mark on the flywheel.

Adjust the dia indicator to zero. The pump plunger
should be at the bottom of its stroke. To check this,
rotate the engine back and forth no more than 13 mm
(0.5in.). The dial indicator should stay at zero.

Rotate the engine forward, clockwise from the front, to
the injection timing mark.

NOTE: Theinjection timing mark isa line scribed in
the flywheel approximately 35 mm (1-3/8in.) from the
TC mark. The injection timing mark has no identifi-
cation markings.

The dial indicator should now show the pump plunger
isat 0.5 mm (0.02 in.) from the bottom of its stroke and
ready to inject fuel.

If the timing position is not correct, loosen the three
bolts on the front flange of the pump.

If the dial indicator shows a figure larger than 0.5 mm
(0.02 in.), rotate the top of the pump away from the
engine until the dial indicator reads the correct value. A
smaller figure requires the pump be turned in towards
the engine until the correct value is reached. Tighten
the three bolts and lock the pump in position.

Perform afinal check by turning the engine backwards,
counterclockwise from the front, beyond the injection
timing mark and then clockwise back to the injection
timing mark. The dia indicator should now read
0.5mm (0.02in.). Slight adjustments may be neces-
sary.

Remove the dial indicator and replace the timing bolt.
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ADJUSTING ENGINE VALVE CLEARANCE

1. Removethe vave cover. Torque the cylinder head bolts
to 85 Nem (63 ft-1b) before adjusting the valves.

It is very important that the valves be adjusted to the
correct specifications for satisfactory engine operation.
Insufficient valve clearance will result in compression
loss and misfiring resulting in burned valves and seats.
Excessive valve clearance will result in noisy valve
operation and abnormal wear of the valves and rocker
arms. The intake and exhaust valves are adjusted with
the valves closed.

2. The valves are adjusted to 0.4 mm (0.016 in.). When
the right gap is obtained, MAKE SURE to tighten the
lock nut while holding the adjusting screw in position.

Turn the engine using a wrench on the front crankshaft
bolt. Valve Adjustments

E CAUTION: Remove the wire from the fuel
solenoid to prevent the engine from starting.

Front Rear

Cylinder No. 1 2 3 4
Valve arrangement E | E | E | E |

Piston in No. 1 cylinder is at O O O O
TDC on compression stroke

Piston in No. 4 cylinder is at @ @ @ @
TDC on compression stroke

Valve Adjustments and Cylinder Configurations
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a  Turn the crankshaft clockwise from the front, until An alternate method is to remove the camshaft
the TC mark on the flywheel aigns with the gear access cover and rotate the engine until the
pointer on the flywheel housing. “O" on the cam gear lines up with the pointer and

the TC mark on the flywheel lines up with the
pointer on the bellhousing.

Adjust both valves on the No. 1 cylinder, the intake
valve on the No. 2 cylinder, and the exhaust valve
on the No. 3 cylinder.

c. Turn the crankshaft one full turn, clockwise from
the front, and align the TC mark. Thisis TDC of
the No. 4 cylinder compression stroke. Adjust the
No. 2 exhaust valve, the No. 3 intake valve, and
the No. 4 intake and exhaust valves.

d. Make sure to tighten each lock nut while holding
the adjusting screw in position.

Top Dead Center Marks

b. Wiggle the push rods on the No. 1 intake and 3. Install the valve cover making sure that the gasket isin

exhaust valves. If both push rods are loose enough position.
to turn freely, the No. 1 piston is at TDC on the

compression stroke. Thisisthe first adjusting posi-

tion.

If instead, the No. 1 push rods are tight and the No.
4 push rods are loose, the No. 4 pistonisat TDCin
the compression stroke. Turn the crankshaft clock-
wise from the front, until the TC mark on the fly-
wheel isaligned. Now both No. 1 push rods should
be loose, and the No. 1 piston is a TDC of the
compression stroke.
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POSITIVE CRANKCASE VENTILATION

The Positive Crankcase Ventilation (PCV) system ducts
gases formed in the crankcase directly to the intake. Harm-
ful vapors that would otherwise collect in the crankcase and
contaminate the oil, or escape to the outside, are now drawn
back into the engine and burned.

The PCV valveislocated in the valve cover. It uses aspring
and diaphragm to maintain a constant flow of crankcase gas
regardless of the intake manifold pressure. The crankcase
pressure is consistently regulated, even in the presence of
ring wear and air cleaner clogging.

The following schematics illustrate the Positive Crankcase
Ventilation (PCV) operation. In the unrestricted position,
Figure 1, gas flow exits the crankcase via the push rod pas-
sages and past the orifice and diaphragm. In the past, as air
cleaner restriction increased, vacuum and flow would
increasein the crossover line—lowering the crankcase pres-
sure. To prevent this, the PCV diaphragm, Figures 2 & 3,
expands into the passageway—restricting the flow to main-
tain a constant, slightly positive crankcase pressure.

Checking Crankcase Pressure

(See Figure 2-63, Measuring Crankcase Pressure, from
Overhaul Manual - di 2.2 and se 2.2, TK 8009-3; pg. 33.)

Use a 127 to 254 mm (5 to 10 in.) Magnehelic Gauge to
measure crankcase pressure. At High and Low Speed the
crankcase pressure should be between 51 to 76 mm (2 to
3in.) H,0.

If crankcase pressure is more than 76 mm (3 in.) H,O:

e Restriction in hose (dirt or ice). -or-

e PCV diaphragm isfrozen to seat in valve. -or-

e Plugged atmospheric vent hole in PCV cover.

If crankcase pressure is below 0 mm (0 in.) H,O (in
vacuum):

e PCV diaphragm has torn and is no longer controlling
gas flow.

Figure 1:
Unrestricted Position

Figure 2: Partially
Restricted Position

; / AGA152
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Figure 3: Fully
Restricted Position

1. |Diaphragm 5. |Push Rod Passages
2. |PVC Valve 6. |Baffle Plate

3. | Spring 7. |To Crossover Tube
4. |Valve Cover

Positive Crankcase Ventilation System Operation
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GOOD
BAD

AGA153

1. |Air Intake Manifold
Crossover Hose (Side View)
3. | Valve Cover

n

Crossover Hose Alignment

Checking Oil Level

NOTE: Care should be taken when using the dipstick to
measure engine oil level. The PCV system will cause oil to
be thrown out when the dipstick is removed. Engine oil
level should be measured while the engine is off.

Crossover Hose Alignment

During a routine service on these units, check the orienta-
tion of the crossover hose from the air intake adapter to the
valve cover. It isimportant to avoid kinks and bends in the
hose to prevent icing during cold weather operation.

ENGINE AIR CLEANER (Filter)

A heavy duty, dry air cleaner filtersall of the air entering the
engine. Excessive restriction of the air intake system
reduces the flow of air to the engine affecting horsepower
output, fuel consumption and engine life.

Ny aeasd?

An air restriction indicator isinstalled in the air intake man-

1. |Air Cleaner
ifold. Visually inspect the restriction indicator periodically 2 | Crossover Hose
to assure the air filter is not restricted. Service the air filter 3. | Air Restriction Indicator
when the yellow diaphragm indicates 558.8 mm (22 in.) of 4. |Intake Manifold
vacuum. Press the reset button on the top of the restriction Model 30 Dry Air Cleaner System
indicator after servicing the air filter. (Model 50 Similar)

52



Engine Maintenance (Rev. 12/03)

BELTS

Belts should be regularly inspected during unit pretrip
inspections for wear, scuffing or cracking. Belt tension
should aso be checked during scheduled maintenance
inspections. Belts that are loose will whip and belts that are
too tight put too much strain on the belt fibers and bearings.

Using belt tension gauge, P/N 204-427, is the best method
of checking belts for tightness. Install the belt gauge in the
center of thelongest belt span. Press the plunger so the hook
will engage the belt. Make sure the hook is on the face of
the belt, not in a notch. Release the plunger with a quick
motion and without pulling on the belt. Then read the dial.
Use an average of three readings.

NOTE: Do not attempt to remove or install belts without
loosening adjustments. Belts that are installed by prying
over pulleys will fail prematurely due to internal cord
damage.

CAUTION: Do not attempt to adjust belts with the
unit running.

CAUTION: With the unit On-Off switch in the ON
position, the unit may start operation at any time
without prior warning. Switch the unit On-Off
switch to the OF F position before performing main-
tenance or repair procedures.

Model 30 Belt Adjustments

Alternator Belt Adjustment

The alternator belt tension should read 35 on the belt
tension gauge.

1. Loosen the alternator pivot bolt and the adjusting arm
bolt.

2. Movethe aternator on the adjusting arm slots to adjust
the belt to 35 on the belt tension gauge.

3. Tighten the adjusting arm bolt and alternator pivot bolt.

Upper and Lower Fan Belt Adjustment

The upper fan belt should read 74 and the lower fan belt
should read 67 on the belt tension gauge.

NOTE: Both the upper and lower fan belts are adjusted at
the same time in one procedure.

NOTE: If afan belt isloose or damaged, replace the belt
(see Fan Belt Removal and I nstallation procedure).

1. Loosen the idler assembly pivot bolts and the idler
adjusting arm bolts.

2. Push in or pull out on the idler adjusting arm to
“center” the idler assembly between the belts and
balance the tension equally between the upper and
lower belts.

3. Tighten both idler adjusting arm bolts and both idler
assembly pivot bolts.

NOTE: If the idler assembly binds when moving for
belt adjustment, loosen the upper idler support
bracket mounting bolts to free up the assembly. Check
the main idler retainer nut assembly for proper align-
ment between the nut and the support bracket dots.

Model 30 Fan Belt Replacement

NOTE: Do not attempt to remove or install the belts with-
out loosening the adjustments. Belts that are installed by
prying over pulleys will fail prematurely due to internal
cord damage.

Lower Fan Belt

Removal

1. Loosen both idler adjusting arm bolts and both idler
pulley assembly bolts.

2. Pushtheidler adjusting arm IN. The lower fan belt will
come off the engine pulley. Move the arm OUT far
enough to clear the roadside idler mounting bracket.
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Upper Fan Belt
Condenser Fan Pulley
Condenser Fan
Condenser Inlet Ring
Idler Assembly

Belt Guide

Lower Fan Belt
Engine Pulley

Idler Adjusting Arm
Alternator Belt

OO N WIN =

'_\
o

Model 30 Belt Arrangement
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Installation

1. Slipthebelt into the groove of theidler pulley.

2. Pushtheidler adjusting arm back in toward the unit.

3. Slip the belt onto the pulley groove on the engine.

4. Pull the idler adjusting arm back OUT and adjust the
belts to the proper tension.

5. Tighten the idler assembly pivot bolts and the idler

adjusting arm bolts.

Upper Fan Belt

Removal

1. Loosen the idler adjusting arm bolts and remove the
lower fan belt

2. Push the idler adjusting arm in and the idler assembly
up. The upper belt should become slack and slip down
out of theidler pulley groove.

3. Pull the idler adjusting arm OUT. The upper fan belt
should dlip off the idler pulley as the idler pulley hub
clearsthe curbside idler mounting bracket.

4. Loosen the two condenser fan hubs to the shaft clamp-
ing bolts and the end of shaft bolt.

5. Tap the blower wheel with a soft hammer to drive

the blower wheel up the fan shaft to provide 13 mm
(2/2 in.) clearance between the blower wheel and the
inlet ring.

NOTE: If the condenser fan does not slide on the fan
shaft with light tapping, remove the small access panel
located on the condenser coil header above the radiator
tank. Thread a 1/4-20 x 1 in. diameter bolt into the end of
the fan shaft. Tighten the bolt and washer down on the
condenser fan hub to loosen the blower whedl. Drive the
blower wheel back to provide 13 mm (/2 in.) clearance
between the blower wheel and condenser fan inlet ring.

6. Lift the belt up over the condenser blower wheel and
remove it from the unit.

Installation

1. Slip the belt over the condenser blower wheel and place
it in the condenser fan pulley.

2. Drive the condenser blower wheel out toward the con-
denser fan inlet ring using a soft hammer.

3. Position the blower wheel so the edge of the inlet ring
lines up with the alignment mark on the blower wheel.

4. Check the radial clearance between the blower wheel

and inlet ring with a gauge wire. Check around the
entire circumferenceto theinlet ring and blower wheel.
1 2

o

~

aea749

Blower Wheel
Inlet Ring
Alignment Mark
Edge of Inlet Ring

el Bl I

Condenser Blower Alignment
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5. Torque the blower hub clamping bolts to 24 Nem
(18 ft-1b).

6. Seat the upper belt in the blower wheel pulley groove.

7. Pushinward on theidler adjusting arm and dlip the belt
into theidler pulley groove.

8. Pull the idler adjusting arm forward and install the
lower fan belt.
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NOTE: The following procedures involve servicing the refrigeration system. Some of these service procedures are regu-
lated by Federal, and in some cases, by State and Local laws.

In the USA 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

Testing the Refrigerant Charge with an Empty
Trailer

If the unit has an insufficient charge of refrigerant, the evap-
orator will be “starved” and the box temperatures will rise
even though the unit is operating. The suction pressure will
drop as the refrigerant charge decreases. If the unit has an
overcharge of refrigerant, the unit may not cool properly
and the suction and discharge pressure may be high. The
charge may be determined by inspection of the refrigerant
through the receiver tank sight glasses with the following
conditions established:

1. Placeatest box over the evaporator.
2. Install agauge manifold.

3. Usethe Service Test Mode to run the unit in high speed
cool. Refer to the appropriate Operation and Diagnosis
Manual for specific information about the Service Test
Mode.

4. Use the microprocessor thermometer to monitor the
return air temperature.

5. Runtheunit on high speed cool until theair inthebox is
a 0 F (-18 C). By alowing the box to leak a small
amount, you will be able to maintain 0 F (-18 C).

6. The suction pressure should be 13 to 18 psi (90 to
124 kPa).

7. The discharge pressure should be at least 275 psi
(1896 kPa).

If the pressure is below this, it can be raised by cover-
ing a portion of the condenser grille with a piece of
cardboard to block condenser airflow.

8. Under these conditions, refrigerant should be visible in
the receiver tank sight glass. If refrigerant is not visible
in the receiver tank sight glass, the unit islow on refrig-
erant.

Testing the Refrigerant Charge with a Loaded
Trailer

1. Instal agauge manifold.

2. Usethe Service Test Mode to run the unit in high speed
cool. Refer to the appropriate Operation and Diagnosis
Manual for specific information about the Service Test
Mode.

3. Build up and maintain 275 psi (1896 kPa) of head pres-
sure. If the pressure is below this, it can be raised by
covering the roadside condenser grille with a piece of
cardboard to block condenser air flow.

4. Cool the compartment to the lowest temperature
required.

5. Check suction pressure. It should be 13 to 25 psi (90 to
165 kPa).

6. Under these conditions, refrigerant should be visible in
the receiver tank sight glass. If refrigerant is not visible
in the receiver tank sight glass, the unit islow on refrig-
erant.
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Testing for an Overcharge

Use the following procedure to identify a Thermo King unit
with an excessive refrigerant charge:

1

2.

Install acalibrated gauge manifold on the compressor.

Use the Service Test Mode to run the unit in high speed
cool. Refer to the appropriate Operation and Diagnosis
Manual for specific information about the Service Test
Mode.

Operate the unit in high speed cool long enough to sta-
bilize system pressures and reduce the box temperature
to approximately 60 F (16 C) or colder.

Observe discharge pressure and cover the condenser to
increase the discharge pressure approximately 75 to
100 psi (500 to 690 kPa) above observed pressure.

NOTE: If the liquid level in the receiver sight glass
drops during step #4, the unit is not overcharged and
it isnot necessary to complete the procedure.

Remove the condenser cover to rapidly reduce dis-
charge pressure.

Observe the receiver tank sight glass and the unit dis-
charge pressure.

By the time the discharge pressure drops approximately
50 psi (345 kPa), the liquid level in the receiver tank
should drop.

a. When the discharge pressure stabilizes, the liquid
level will rise.

b. If theliquid level will not drop, the unit most likely
has an overcharge of refrigerant. The refrigerant
level should be adjusted.

To adjust the refrigerant level:

1

Stop the unit and remove some refrigerant with an
approved refrigerant recovery device.

2. Perform a refrigerant level check and repeat the over-
charge test.

3. If theliquid level islow, add refrigerant as follows:

a  Connect a refrigerant tank to the gauge manifold
service line and purge the line.

b. Mid seat the compressor suction service valve.

c. Settherefrigerant tank for liquid removal and open
the hand valve.

d. Operate the unit in high speed cool.

e. Observe the suction pressure and slowly open the
gauge manifold low pressure hand valve to alow
liquid refrigerant to flow into the compressor suc-
tion service valve.

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

g. Maintain a discharge pressure of at least 275 psi
(1896 kPa) while adding refrigerant.

h. Close the hand valve on the refrigerant tank when
the liquid level approaches the top of the receiver
sight glass.

4. Repeat the overcharge test.

Moisture Indicating Sight Glass

The receiver tank is equipped with a moisture indicating
sight glass. The outer edge of the sight glass has a colored
ring approximately 0.1 in. (2.5 mm) thick. The color of the
ring indicates the moisture content of the refrigerant, but it
isnot completely reliable.

Green = Dry
Chartreuse = Caution

Yellow = Wet
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ARAO035

[1.
Moisture Indicating Sight Glass

| Colored Ring |

A system has to run for at least 15 minutes to change the
color of the indicator ring after the moisture content of the
system has been changed. For example, evacuating a system
to remove the moisture will not change the color of theindi-
cator ring until the system has been recharged and then
operated for at least 15 minutes.

REFRIGERANT LEAKS

Use a reliable leak detector (e.g., electronic detector or
Halide torch) to leak test the refrigeration system. Inspect
for signs of oil leakage which isthefirst sign of aleak in the
refrigeration system.

NOTE: It is normal for compressor shaft seals to have a
dlightly oily film.

CHECKING COMPRESSOR OIL

The compressor oil should be checked when there is evi-
dence of oil loss (oil leaks) or when components in the
refrigeration system have been removed for service or
replacement.

[1.

| Sight Glass |
Checking Compressor Oil

To check compressor oil level with an ambient air
temperature above 50 F (10 C):

Install a gauge manifold on the compressor.

Operate the unit on Cool with a 20 psi (138 kPa) minimum
suction pressure and a 185 psi (1275 kPa) minimum dis-
charge pressure for 15 minutes or more.

After the unit has maintained the above conditions for 15
minutes, observe the oil level. The ail should be 1/4 to 1/2
up in the sight glass.

To check compressor oil level with an ambient air
temperature below 50 F (10 C):

Run the unit through a complete defrost cycle. After com-
pleting the defrost cycle, run the unit on Cool for ten min-
utes. Observe the ail level. The oil should be 1/4to /2 upin
the sight glass.

If the box is empty, you can run the unit on the heat cycle
instead of the defrost cycle.

NOTE: Use refrigeration compressor oil ONLY. Polyol
Ester P/N 203-413 isrequired for R-404A.
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To add compressor oil pump down the compressor and
equalize the pressure to slightly positive. Disconnect the
compressor oil filter return line from the top of the compres-
sor and add the oil. Reattach the oil filter return line to the
compressor. Evacuate the compressor before opening the
service valves.

HIGH PRESSURE CUTOUT SWITCH
(HPCO)

The HPCO is located on the compressor discharge
manifold. If the discharge pressure rises above 470 psi
(3241 kPa), the HPCO opens the 8D circuit, de-energizing
the fuel solenoid. To test the HPCO, rework a gauge
manifold following the High Pressure Cutout Manifold
illustration.

1. Connect the gauge manifold to the compressor dis-
charge service valve with a heavy duty, black jacketed
thick wall #HCA 144 hose with a 900 psi (6204 kPa)
working pressure rating.

2. Usethe Service Test Mode to run the unit in high speed
cool.

3. Raise the discharge pressure of the compressor first by
blocking the condenser coil air flow by covering the
condenser grille with a piece of cardboard. If this does
not raise the discharge pressure to the cutout level of
the HPCO, increase the engine speed by overriding the
throttle solenoid. This should increase the discharge
pressure enough to cause the HPCO to cut out.

NOTE: Thedischarge pressure should never be allowed to
exceed a pressure of 470 psi (3241 kPa).

Failure of the HPCO system to stop compressor operation
should be investigated first by checking the control circuit
operation and secondly by HPCO switch replacement.

1. |Relief Valve (66-6543)

2. | O-Ring (33-1015)

3. |Adapter Tee Weather Head No. 552X3
High Pressure Cutout Manifold

THREE-WAY VALVE CONDENSER
PRESSURE BYPASS CHECK VALVE

A three-way valve condenser pressure bypass check valveis
used in this unit. This check valve controls the bypass flow
of refrigerant gas between the condenser inlet line and the
compressor discharge line.

The check valve is closed when the unit is running on cool,
or whenever the discharge pressure is higher than the con-
denser pressure.
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When the unit is running on defrost or heat, if the condenser
pressure is higher than the discharge pressure, the check
valve opens and the condenser pressure is bled off until it
drops to the level of the discharge pressure. The purpose of
the valve is to improve heating/defrosting ability and three-
way valve response.

1. |Check Valve
Heating/Defrost Position
3. |Cooling Position

N

Three-way Valve Condenser Pressure
Bypass Check Valve

To check the operation of the valve:

1.

10.

11.

Remove the condenser pressure bypass check valve cap
from the three-way valve.

Using a screwdriver, gently turn the check valve stem
in until the valveis front seated.

Install a gauge manifold set on the compressor.
Close (front seat) the receiver tank outlet valve.

Operate the unit on cool and pump down the low side to
20in. Hg (-68 kPa) of vacuum.

Stop the unit. The condenser and suction pressures
should remain stable, indicating no leaks.

Shift the three-way valve to the heat position. Low side
gauge will raise slightly. High side gauge will drop to
approximately zero. Gauges will equalize.

Gauges will remain in this position approximately zero
if the three-way valve seals properly toward the con-
denser and the condenser pressure bypass check valve
seals properly.

Back seat condenser pressure bypass check valve stem
against snap ring. Both gauges should rise indicating
the condenser pressure bypass check valve is properly
releasing condenser pressure into the discharge tube
and evaporator.

Replace the cap on the condenser pressure bypass
check valve.

NOTE: Valve stem MUST be back seated during nor-
mal unit operation.

Open the receiver tank return outlet valve, remove the
gauges and return the unit to normal operation.
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ELECTRONIC THROTTLING VALVE
(OPTIONAL)

The optional Electronic Throttling Valve (ETV) is a vari-
able position valve operated by a stepper motor. The ETV is
located in the suction line between the evaporator and the
heat exchanger. The ETV system also uses discharge and
suction pressure transducers, and a hot gas bypass valve.

The ETV has two internal coils. The microprocessor oper-
ates the valve by energizing the coils with a variable fre-
guency ac signal. The valve position can be monitored with
the GAUGE key [ETV.P]. Zero (0) indicates the valve is
fully closed and 800 indicates the valveis fully open.

The microprocessor tests the ETV every time the unit is
started. Alarm Code 89 indicates the refrigeration system
pressures did not respond as expected during the test. This
may be caused by a malfunction of the ETV or by arefriger-
ation system problem such as low refrigerant level, afrozen
expansion valve, or a restriction in suction line. The micro-
processor ignores the test results if the box temperature or
the ambient temperature is below 10 F (-12 C). The ETV
test can also be performed using the Service Test Mode
(Service Procedure A34A in TK 50566).

Use the GAUGE key to check the operation of the ETV dur-
ing the ETV test. The valve position [ETV.P] should be 0 at
the start of the test when the valve is fully closed, and
should go to a higher value when the valve is opened. The
suction pressure [SUC.P] should decrease while the valveis
fully closed, and should begin to increase when the valve is
opened.

Refer to Service Procedure GO3A, the Electronic Throttling
Valve (ETV) Test, and Alarm Code 89 in the THERMO-
GUARD pP-VI Microprocessor Controller Diagnosis Man-
ual TK 50566 for complete information about the testing
and operation of the ETV.

ARA168

1. |Outlet

2. | Stepper Motor
3. |Valve Body

4. |Inlet

Electronic Throttling Valve

PRESSURE TRANSDUCERS (OPTIONAL)

The discharge pressure transducer and the suction pressure
transducer supply pressure information to the microproces-
sor. These pressures can be monitored with the GAUGE
key. [DIS.P] is the discharge pressure. [SUC.P] is the suc-
tion pressure. The readings can be checked by comparing
them to the readings on a gauge manifold set attached to the
compressor. Refer to Service Procedure DO3A, the Pressure
Sensor Test, and Alarm Codes 87 and 109 in the THERMO-
GUARD pP-VI Microprocessor Controller Diagnosis Man-
ual TK 50566 for more information about the testing and
operation of the pressure transducers.
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HOT GAS SOLENOID (OPTIONAL)

The hot gas solenoid (or hot gas bypass valve) is used in
conjunction with the electronic throttling valve to reduce
the capacity of the unit during modulation. This normally
closed solenoid valve islocated in the refrigeration line that
connects the discharge line to the hot gas line. The hot gas
solenoid is energized (opened) at full modulation. The hot
gas solenoid is de-energized (closed) when modulation is
discontinued.

Refer to THERMOGUARD pP-VI Microprocessor Con-
troller Diagnosis Manual TK 50566 for information about
testing the hot gas solenoid. See the Refrigeration Service
Operation chapter of this manual for removal and installa-
tion procedures.
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NOTE: It is generally good practice to replace the filter drier whenever the high side is opened or when the low side is
opened for an extended period of time.

COMPRESSOR

Removal

1

A WD

10.

Pump down the low side and equalize the pressure to
slightly positive.

L oosen the compressor belts on Model 50 units.
Front seat the discharge and suction service valves.
Recover the refrigerant remaining in the compressor.

Unbolt the discharge and suction service valves from
the compressor.

Disconnect the high pressure cutout switch, the pilot
solenoid line, and remove the compressor oil filter.

Support the compressor and remove the compressor
mounting bolts from the flywheel housing.

Lift the service valves out of the way.

Slide the compressor to the left until the coupling pins
are clear, and remove the compressor belts from Model
50 units.

Remove the compressor from the front of the unit.
Keep the compressor ports covered to prevent dust,
dirt, etc., from falling into the compressor.

NOTE: When the compressor is removed from the
unit, the oil level should be noted, or the oil removed
from the compressor should be measured so that the
same amount of oil can be added before placing the
replacement compressor in the unit.

Installation

1

2.

© N o 0 &

Slide the compressor into the unit.

Place the compressor in position, install the compressor
belts on Model 50 units, and install the mounting bolts.

NOTE: The compressor drive coupling or clutch will
only slide onto the coupling pinsin either of two posi-
tions, which are 180 degrees apart.

Install the service valves using new gaskets soaked in
compressor oil. Connect the high pressure cutout
switch, the pilot solenoid valve line, and install the
compressor oil filter.

Pressurize the compressor and test for refrigerant leaks.
If no leaks are found, evacuate the compressor.

Back seat the suction and discharge service valves.
Tighten the compressor belts on Model 50 units.

Operate the unit at least 30 minutes and then inspect the
oil level in the compressor. Add or remove oil if neces-
sary.

Check the refrigerant charge and add refrigerant if
needed.
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Compressor Coupling Removal
(Model 30)

1.

After the compressor has been removed from the unit,
use the appropriate Allen tool provided with removal
tool P/N 204-991 to loosen the center bolt which holds
the coupling to the compressor shaft.

Attach the tool to the coupling with the provided socket
head screws and spacers. 2 sets of spacers are provided
with the tool, use the short spacers with shallow com-
pressor mounting flanges and the longer set for deeper
flanges. The side with the countersunk holes should be
toward the coupling.

To prevent the tool and crankshaft from rotating, use
one of the compressor to engine mounting screwsto pin
thetool to the flange. If anut is used to prevent the bolt
from falling out, the nut should not be tightened.

Use torque wrench and the appropriate Allen tool to
unscrew the coupling mounting screw. Apply a maxi-
mum of 90 ft-Ib of torque to the screw.

Once the center screw has been loosened, back the head
against the tool and it should push the coupling off the
crankshaft as you continuing turning the center screw
in a counter-clockwise direction. Using this tool will
prevent the coupling from popping off because the cen-
ter bolt and flatwasher will hold it in place.

AGA1059
1. |Coupling 5. |10 mm Allen Tool (for large shaft compressor)
2. |Long Spacers (supplied with tool) 6. |5/16 Allen Tool (for small shaft compressors)
3. | Short Spacers (supplied with tool) 7. | Coupling Removal Tool (P/N 204-991)
4. | Socket Head Bolts (supplied with Tool) 8. |Engine Mounting Flange

Compressor Coupling Removal Tool
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Compressor Coupling Installation
(Model 30)

In atapered fit joint the entire twisting load should be han-
died by the friction fit between the two tapered parts. The
key isonly abackup and is used to index the parts correctly.
When a taper fit is machined and assembled properly a key
is not needed. In fact, if the key is not installed correctly it
may be worse than no key at al! If the key does not fit eas-
ily into the keyway, it will push the tapered components
apart and the reduced friction could lead to dippage and
premature failure.

The following procedure requires the key to be fitted after
the tapers are pulled together with 20 ft-1b (27 Nem) torque.
This insures that the key cannot hold the tapers apart when
the final bolt torque is applied.

Use the following procedure to install a compressor cou-
pling on the compressor crankshaft.

1. Clean the compressor shaft taper and coupling bore
taper with a solvent that leaves no cily residue (such as
naphtha, lacquer thinner, brake cleaner or the like).

2. Inspect both mating surfaces for burrs, oxidation and
other surface imperfections. Dress with crocus cloth if
necessary and re-clean as required.

3. Usingno lubricants, set the coupling on the crankshaft
and align the keyways using the Keyway Tool (P/N
204-972). Insert the tapered end of the tool into the
keyway and gently move the coupling on the shaft
while pressing the tool into the keyway. This will align
the keyway in the crankshaft with the keyway in the
coupler.

AGA333

Keyway Tool P/N 204-972

CAUTION: If you are assembling a used

E coupler or crankshaft and the tool does not fit
easily there is a problem with one of the
keyways! Do not remove the coupler and place
the key in the crankshaft keyway and then drop
the coupler on. If the tool does not fit, the key
will not fit, and it will hold the taper in the
coupler off the taper on the shaft. Check both
keyways for burrs or corrosion. A key can be
coated with fine lapping compound and used as
alapping tool to clean the keyways.

Remove the Keyway Tool and check the fit of the new
key (P/N 55-9024). It should fit into the keyway with a
light press fit requiring only a minimum of light tap-
ping. If the key does not fit properly, remove the cou-
pler and inspect the keyways and key for burrs or other
problems. Recheck the fit as shown above.

When the key fits properly, remove the coupling and
key from the shaft.

Re-install the coupling and align the keyways with the
Keyway Tool.
Do not install the key at this time. Ingtall the flat

washer and bolt and pre-torque to 20 ft-Ib (27 Nem).
Remove the bolt and washer.
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Install the key in the keyway. As above, it should fit with
a light press fit requiring only a minimum of light tap-
ping. Do not install the key into the keyway beyond
the front face of the coupling. If tapped in farther it
may cause the coupling to move off center on the shaftt.

by
/

"

5 Lk
AGA1254

Compressor Coupling or Clutch

Key tapped flush with outside face of coupling.
Do not tap key any farther into keyway.

w

Torque bolt to 90 ft-Ib (122 Nem)

e

Washer

Spray this area with corrosion inhibitor after
assembling.

10.

Compressor Coupling Installation

Re-install the bolt and heavy flat washer and snug the
bolt down by hand. Torque the bolt to 90 ft-Ib
(122 Nem).

Spray acorrosion inhibitor (such as spray paint) on the
exposed part of the shaft and the joint between the shaft
and the coupling. This prevents moisture from wicking
into the joint and causing corrosion.

CONDENSER COIL

Removal

1. Recover therefrigerant charge.

2. Open the roadside condenser fan grille.

3. Drain engine coolant from the expansion tank. Unbolt
and remove the expansion tank from the condenser coil
frame.

4. Remove the condenser coil mounting bolts. Remove
the mounting clamps from the condenser inlet line.

5. Unsolder theinlet line and liquid line connections. Lift
the coil from the unit.

Installation

1. Cleanthefittings for soldering.

2. Placethe coil in the unit and install the mounting bolts.

3. Solder theinlet line and liquid line connections.

4. Pressurize the refrigeration system and test for leaks. If
no leaks are found, evacuate the system.

5. Instal the clamps on the condenser inlet line.

6. Install the engine coolant expansion tank and refill half
way with engine cool ant.

7. Close hinged roadside condenser fan grille.

8. Recharge the unit with proper refrigerant and check the

compressor oil.
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DISCHARGE VIBRASORBER

Removal
1. Recover therefrigerant charge.

2. Heat the connections on the vibrasorber until the vibra-
sorber can be removed.

A CAUTION: Use a heat sink, P/N 204-584 or
mll \Wrap the vibrasorber with wet rags to prevent
damaging the vibrasorber.

Installation

1. Prepare the vibrasorber and tubing fittings by cleaning
thoroughly.

2. Solder the vibrasorber connections.

CAUTION: Use a heat sink, P/N 204-584 or
wrap the vibrasorber with wet rags to prevent
damaging the vibrasorber.

3. Pressurize the system and test for leaks. If no leaks are
found, evacuate the system.

4. Charge the unit with the proper refrigerant and check
the compressor oil level.

IN-LINE CONDENSER CHECK VALVE

This unit uses an in-line condenser check valve. The in-line
check valve is not repairable and must be replaced if it fails.
A heat sink must be used on the in-line check valve when it
is being soldered in place to prevent damage to the neoprene
seal.

CONDENSER CHECK VALVE
REPLACEMENT

Removal
1. Recover the refrigerant charge.
2. Place aheat sink on the check valve.

3. Unsolder the lines and remove the check valve.

Installation

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

1. Clean thetubes for soldering.

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

3. Place aheat sink on the check valve.
4. Solder theinlet and outlet connections.
5. Pressurize the refrigeration system and test for leaks.

6. If noleaks are found, evacuate the system.

7. Recharge the unit with proper refrigerant and check the
compressor oil.

aea648

4
1. |Valve

2. |Neoprene Seal
3. |Valve Seat

4. | Spring

Cross Section of In-line Condenser Check Valve
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BYPASS CHECK VALVE

Removal

1

Pump down the low side and equalize the pressure to
slightly positive.

2. Closethe bypass service valve.

3. Unscrew the flare nut from the check valve.

4. Unscrew the check valve from the bypass valve.
CAUTION: The receiver tank outlet tube may
be bent if a back-up wrench is not used on the
fitting.

Installation

1. Coat the fittings on the bypass check valve with com-
pressor oil and install on the service valve fitting.
Tighten it securely, and use a back-up wrench.

2. Ingtal and tighten the bypass flare nut on the check
valve outlet. Hold the check valve with a back-up
wrench on the hex.

3. Pressurizethelow sideand test for leaks. If no leaks are
found, evacuate the system.

4. Open the bypass service valve and place the unit in

operation.

RECEIVER TANK

Removal

1. Recover the refrigerant charge.

2. Unsolder theinlet, outlet, and bypass check valve lines
from the receiver tank. Use a heat sink on the bypass
check valve.

3. Unsolder and remove the bypass check valve from the

receiver tank. Use a heat sink on the bypass check
vave.

4. Removethe high pressure relief valve from the receiver
tank.

5. Unbolt the mounting brackets and remove the receiver
tank from the unit.

Installation

1. Instal the high pressure relief valve in the receiver
tank.

2. Solder the bypass check valve onto the receiver tank.
Use a heat sink on the bypass check valve.

3. Placethereceiver tank in the unit and install the mount-
ing bolts and nuts loosely. Position the receiver tank so
that the sight glass is clearly visible through the view-
ing hole in the mounting bracket.

4. Solder theinlet, outlet, and bypass check valve lines to
the receiver tank. Use a heat sink on the bypass check
valve.

5. Tighten the receiver tank mounting hardware securely.

6. Pressurize the refrigeration system and check for leaks.
If no leaks are found, evacuate the system.

7. Recharge the unit with proper refrigerant.

FILTER DRIER

Removal

1. Pump down the refrigeration system and equalize the
pressure to slightly positive.

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

3. Loosen the mounting hardware and remove the drier.

Installation

1. Place the new O-rings in the ORS fittings on the ends

of thedrier.
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Install the new drier and tighten the mounting hard-
ware.

Install and tighten the inlet nut. Hold the drier with a
back-up wrench on the hex behind the inlet fitting.

Release a small amount of refrigerant to purge the air
through the drier. Then tighten the outlet nut.

Pressurize the system and inspect for leaks. If no leaks
are found, open the refrigeration valves and place the
unit in operation.

EXPANSION VALVE ASSEMBLY

Removal

1. Pump down the low side and equalize the pressure to
slightly positive.

2. Remove the evaporator access panels.

3. Remove the feeler bulb from the clamp. Note the posi-
tion of the feeler bulb on the suction line.

4. Disconnect the equalizer line from the suction line.

5. Disconnect theinlet liquid line and unsolder the distrib-
utor from the expansion valve.

6. Remove the expansion valve mounting bolt and remove
the expansion valve from the unit.

Installation

1. Ingtal and bolt the expansion valve assembly in the
unit.

2. Connect the inlet liquid line and solder the distributor
to the expansion valve.

3. Connect the equalizer line to the suction line.

4. Clean the suction line to a bright polished condition.
Install the feeler bulb clamps and the feeler bulb on the
side of the suction line inits former position. The feeler
bulb must make good contact with the suction line or
operation will be faulty. Wrap with insulating tape.

AEA713

1. End View
2. |Side View

Location of Expansion Valve Bulb

5. Pressurizethelow side and test for leaks. If no leaks are
found, evacuate the low side.

6. Replace the access panels.

7. Opentherefrigeration valves and place the unit in oper-
ation.

8. Test the unit to see that the expansion valve is properly
installed

HEAT EXCHANGER

Removal

1. Pump down the low side and equalize the pressure to
dlightly positive.

2. Remove the upper and lower evaporator access panels.
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3. Remove the mounting bolts that hold the heat
exchanger on the bulkhead.

4. Disconnect the equalizer line from the suction line.

5. Disconnect the liquid outlet line from the expansion
valve.

6. Note the position of the feeler bulb on the side of the
suction line. Remove the expansion valve feeler bulb
from the suction tube.

7. Unsolder the suction line at the evaporator coil end.

8. Unsolder the remaining outlet suction lineand inlet lig-
uid line connections from the condenser side of the
bulkhead. Remove any putty from around the lines
before unsoldering the connections.

9. Slidethe heat exchanger assembly out of the evaporator
housing.

Installation

1. Clean the tubes for soldering.

2. Place the heat exchanger assembly in the evaporator
housing and install the mounting hardware loosely.

3. Solder the liquid inlet and the suction outlet line con-
nections on the condenser side of the bulkhead. Seal the
openings through the bulkhead with putty when the
refrigerant lines have cooled off.

4. Solder the suction line connection to the evaporator
coil.

5. Connect the equalizer line to the suction line and the
liquid outlet line to the expansion valve.

6. Pressurizethelow side and test for leaks. If noleaks are
found, evacuate the low side.

7. Tighten the heat exchanger mounting hardware

securely.

8.

10.

Clean the suction tube to a brightly polished condition.
Install the feeler bulb clamps and the feeler bulb on the
side of the suction line inits former position. The feeler
bulb must make good contact with the suction line or
the operation will be faulty. Wrap with insulating tape.

Replace the upper and lower evaporator access panels.

Open the refrigeration valves and place the unit in oper-
aion.

EVAPORATOR COIL

Removal

1

Pump down the low side and equalize the pressure to
dlightly positive.

2. Remove the upper and lower rear access panels.

3. Remove the roadside and curbside evaporator access
panel mounting channels.

4. Disconnect the sensors.

5. Remove the feeler bulb from the suction line clamp.
Note the position of the feeler bulb on the suction line.

6. Unsolder the distributor from the expansion valve.

7. Unsolder the hot gas line and the suction line from the
evaporator coil.

8. Remove the mounting bolts, lift and slide the coil from
the housing.

Installation

1. Place the evaporator coil in the evaporator housing and
install the mounting bolts.

2. Solder the hot gas line and suction line connections to
the evaporator coil.

3. Connect the distributor to the expansion valve.

4. Replace and connect the sensors.
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5. Pressurizethelow side and test for leaks. If no leaks are
found, evacuate the low side.

6. Clean the suction line to a bright polished condition.
Install 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 with insulating tape.

7. Replace the roadside and curbside evaporator access
panel mounting channels.

8. Replace the upper and lower rear access panels.

9. Opentherefrigeration valves and place the unit in oper-
ation. Check the refrigerant charge and compressor oil.
Add as required.

ACCUMULATOR

Removal

1. Pump down the low side and equalize the pressure to
dlightly positive.

2. If applicable, disconnect the water lines from the accu-
mulator.

3. Unsolder the inlet and outlet suction lines from the
accumulator.

CAUTION: Use a heat sink or wrap vibra-
sorber with wet rags to prevent damaging the
vibrasorber.

4. Disconnect the tee fitting from the accumulator tank.

5. Unbolt and remove the accumulator from the unit.

Installation

1. Place the accumulator in the unit and tighten the
mounting bolts and nuts.

2. Solder the inlet and outlet suction lines to the accumu-
lator.

CAUTION: Use a heat sink or wrap vibra-
sorber with wet rags to prevent damaging the
vibrasorber.

3. If applicable, connect the water lines to the accumul ator
tank.

4. Connect the tee fitting and lines to the accumulator.

5. Pressurize the low side and test for refrigerant leaks. If
no leaks are found, evacuate the low side.

6. Opentherefrigeration valves and place the unit in oper-
ation. Check the refrigerant charge and the compressor
oil, and add as required.

THREE-WAY VALVE REPAIR

NOTE: The three-way valve can be repaired in the unit if
leakage or damage to the Teflon seals should occur. There
isusually enough givein the copper tubing to separate the
three sections of the valve without unsoldering any tubes.

Removal/Disassembly
1. Recover therefrigerant charge.
2. Clean the exterior surface of the valve.

3. Remove the line from the three-way valve to the pilot
solenoid.

4. Loosen the four 1/4 in. Allen head screws (DO NOT
REMOVE OR CAP MAY POP OFF); use tool
P/N 204-424 to break the gasket at each side of the cen-
ter section.
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10.

E CAUTION: Do not force the tool into the brass
or against the bolts.

Gasket Tool P/N 204-424

Remove the four bolts from the valve.
Remove the top cap and spring.

Remove the spring clip which secures the stem to the
piston. Slide piston off the stem.

Remove the seat and stem assembly.

Inspect the following parts for wear or damage:
a. Bottom cap, sealing and support area.

b. Seat, sealing surface.

c. Top cap, sealing and support surface.

The following parts will be discarded:

a  Stem assembly.

b. All gaskets.

c. Pistonseal.

Remove the screen. If any particles drop from the
screen into the discharge line, the discharge line must
be removed at the compressor.

NOTE: The valve body cannot be reconditioned. Seat
positions change and improper sealing will result.

Seal Groove in Piston
Connecting Notch in Piston
Internal Spring in Seal
Connecting Groove in Stem
Retaining Clip

Piston & Stem Parts

S eI

Assembly/Installation

After cleaning and inspecting al parts, reassemble the
valve.

Install the screen in the bottom cap.
Install the new stem in the bottom cap.

Install new gaskets on both sides of the seat. Oil the
gasketsin compressor oil before installing.
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1. |Cap 7. |Clip

2. |Top Cap 8. |Seat

3. |Check Valve 9. |Gaskets

4. | Spring 10. |Stem Assembly
5. |Piston 11. |Screen

6. |Seal 12. |Bottom Cap

Three-Way Valve

4. Use the threeway valve seal instalation tool
P/N 204-1008 to install a new seal on the piston. This
prevents the seal from being stretched and damaged.

a.  Placethe tapered tool over the piston.
b. Lubricate the seal with refrigeration oil.

c. Slide the seal onto the tapered tool with the spring
side facing away from the piston.

d. Usethe pipeto hand pressthe seal onto the piston.
e .

e ’

e °

Nt/
Q/

4
/5

ARA166

1. |PressbyHand |4.
2. |Pipe 5.
3 Seal

Seal Installation with Tool P/N 204-1008

Tapered Tool
Piston

5. Place the piston dot on the stem and secure with spring
clip. The open part of the clip should be on the opposite
side of the piston slot.

6. Install the spring and top cap.
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10.

11.

Line up the passageways in the cap and body. Failure to
line up the holes will result in improper operation of the
valve.

Install the bolts and tighten in rotating sequence.

Install the pilot line and pressurize the system with
refrigerant to check for leaks.

If there are no leaks, evacuate the system and recharge
with the proper refrigerant.

Run the unit to check for proper three-way valve
operation.

THREE-WAY VALVE CONDENSER
PRESSURE BYPASS CHECK VALVE
REPAIR

Removal

1

2.

Recover the refrigerant charge.

Unscrew the condenser pressure bypass check valve
cap from the three-way valve.

Remove the snap ring.

Teflon Check Valve 4. |Stem
Snap Ring 5. |O-ring
Cap 6. |Spring

Teflon Check Valve Assembly

Unscrew the check valve stem by using a screwdriver
in the dot provided.

NOTE: The spring and valve are held in by the stem.
While removing the stem, use care so the spring and
valve are not lost.

Remove the spring and Teflon check valve.
Inspect the check valve seat in the three-way valve.

If replacement parts are needed, a P/N 60-163 kit must
be used which includes the Teflon check valve, spring,
O-ring, valve stem and snap ring.

Installation

1

Coat the O-ring with compressor oil and install it on the
check valve stem.

Insert the spring into the hole in the check valve stem
and then ingtall the Teflon check valve on the other end
of the spring with the hole in the valve towards the
spring.

Coat the entire assembly with compressor oil and
install the assembly into the Teflon check valve seat in
the three-way valve.

Screw the check valve stem into the three-way valve
until the snap ring can be installed.

CAUTION: The Teflon check valve must be
inserted with the flat side against the valve seat
to ensure proper sealing.

Install the snap ring.

Unscrew (back seat) the check valve stem against the
snap ring.
NOTE: The valve stem must be back seated during

normal unit operation.

Coat sealing areain the cap with compressor oail, install
and tighten the cap on the three-way valve.
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8.

9.

Pressurize the refrigeration system and test for leaks. If
no leaks are found, evacuate the system.

Recharge the unit.

PILOT SOLENOID

Removal

1. Recover the refrigerant.

2. Disconnect the wires and remove the coil from the
vave.

3. Unsolder the refrigeration lines.

4. Remove the mounting bolts and remove the valve.

Installation

1. Removethe coil from the valve.

2. Place the valve in the unit and install the mounting
bolts.

3. Solder the refrigeration lines to the valve.

4. Install the coil and connect the wires.

5. Pressurize the refrigeration system and test for leaks. If
no leaks are found, evacuate the system.

6. Recharge the unit with the proper refrigerant and check

the compressor ail.

SUCTION VIBRASORBER

Removal

1

Pump down the low side and equalize pressure to
dlightly positive.

Unsolder the suction hose from the suction service
valve. Unsolder the connection to the accumulator and
remove from the unit.

Installation

1. Prepare the suction hose and tube fittings for soldering

by cleaning thoroughly.

2. Solder the vibrasorber to the suction service valve.
CAUTION: Use a heat sink or wrap vibra-
sorber with wet rags to prevent damaging the
vibrasorber.

3. Solder the suction hose connection to the accumulator.

4. Pressurize the low side and check for leaks. If no leaks

are found, evacuate the system.

5. Opentherefrigeration valves and place the unit in oper-

ation.

HIGH PRESSURE CUTOUT SWITCH

Removal

1. Pump down the low side and equalize the pressure to
dlightly positive.

2. Front seat the discharge and suction service valves.
Recover the refrigerant remaining in the compressor.

3. Disconnect the wires and remove the high pressure cut-
out switch from the compressor discharge manifold.

Installation

1. Apply arefrigerant Loctite to the threads of the high
pressure cutout switch.

2. Install and tighten the high pressure cutout switch and
reconnect the wires.

3. Pressurize the compressor and test for leaks.

4. If no leaks are found, open the refrigeration service

valves and place the unit in operation.
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HIGH PRESSURE RELIEF VALVE

Removal

1. Recover therefrigerant charge.

2. Unscrew and remove the high pressurerelief valve.

Installation

1. Apply arefrigerant oil to the O-ring of the high pres-
surerelief valve.

2. Ingtal and tighten the high pressure relief valve.

3. Pressurize the refrigeration system and test for leaks. If
no leaks are found, evacuate the system.

4. Recharge the unit with the proper refrigerant and check
the compressor ail.

DISCHARGE PRESSURE TRANSDUCER
(OPTIONAL)

Removal
1. Recover the refrigerant charge.

2. Disconnect the wires and remove the discharge pres-
sure transducer.

Installation

1. Apply a refrigerant Loctite to the threads of the dis-
charge pressure transducer.

2. Indgal and tighten the discharge pressure transducer
and reconnect the wires.

3. Pressurize the refrigeration system and test for leaks. If
no leaks are found, evacuate the system.

4. Recharge the unit with the proper refrigerant and check
the compressor ail.

SUCTION PRESSURE TRANSDUCER
(OPTIONAL)

Removal

1. Pump down the low side and equalize pressure to
dlightly positive.

2. Disconnect the wires and remove the suction pressure
transducer.

Installation

1. Apply arefrigerant Loctite to the threads of the suction
pressure transducer.

2. Ingtal and tighten the suction pressure transducer and
reconnect the wires.

3. Pressurize the low side and check for leaks. If no leaks
are found, evacuate the low side.

4. Opentherefrigeration valves and place the unit in oper-
ation.

ELECTRONIC THROTTLING VALVE
(OPTIONAL)

Removal

1. Attach agauge manifold to the compressor.

2. Pump down the low side and equalize the pressure to
slightly positive.

3. Remove the evaporator access panels.

4. Remove the clip and disconnect the ETV harness con-
nector from the stepper motor.

5. Unscrew the large nut that attaches the stepper motor
and piston assembly to the valve body. The torque on
the nut is approximately 100 ft-1b (136 Nem). Hold the
valve body with backup wrench to prevent damage to
the refrigeration tubing.
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CAUTION: Unscrew the large nut. Do not
unscrew the small nut.

WARNING: If the ETV is stuck in the closed
position, much of the refrigerant charge may be
trapped in the evaporator. If you hear refriger-
ant begin to flow through the valve when the
stepper motor and piston assembly are loos-
ened, unscrew the stepper motor and piston
assembly no more than four turns and check
the suction (low side) pressure on the gauge
manifold. If the suction pressure has increased
from the pressure to which it was equalized
after the low side pump down, refrigerant is
trapped and must be recovered. Screw the step-
per motor and piston assembly back into the
valve body. Attach a refrigerant recovery device
to the service port on the receiver tank outlet
valve. Midseat the receiver tank outlet valve,
and recover the refrigerant charge. The stepper
motor and piston assembly may then be
removed.

ARA168

1. |Stepper Motor 4. |Large Nut
2. |Harness Connector (5. |Valve Body
3. |Clip

Electronic Throttling Valve

6. If thecomplete ETV assembly is being replaced, unsol-
der and remove the valve body. It may be necessary to
unsolder the tubes above or below the valve body to
obtain enough clearance to remove the valve body.
Note the position of the valve body so the new one will
be placed in the same position. The new ETV could
interfere with the evaporator access panel if it is not
placed in the same position as the old one.

Installation

1. If an ETV service kit (stepper motor and piston assem-
bly) is being installed, go to step 2. If a complete ETV
assembly is being installed, proceed as follows:

a.  Remove the stepper motor and piston assembly
from the valve body on the new ETV assembly.

b. Clean the tubes for soldering.

c. Place the new valve body (and any tubes that were
removed) in the same position from which the old
one was removed. The new ETV could interfere
with the evaporator access panel if it is not placed
in the same position as the old one. The arrow on
the valve body must point up, which is the direc-
tion of refrigerant flow from the evaporator to the
heat exchanger.

d. Solder the tubing connections. Use a heat sink on
the valve body to prevent damage.

e. Allow the valve body to cool before installing the
stepper motor and piston assembly.

2. Check the stepper motor and piston assembly to make

sure the piston is an open position. In an open position
the bottom edge of the piston is 0.75 to 1.25 in. (19 to
32 mm) from the bottom edge of the brass nut. The pis-
ton retracts to open and extends to close.

NOTE: The ETV cannot be opened manually. See the
following CAUTION.
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1. |Bottom Edge of Brass Nut
2. |Bottom Edge of Piston

Stepper Motor and Piston Assembly
with Piston in Fully Open Position

CAUTION: The ETV may stick in the closed posi-
tion if the stepper motor and piston assembly is
installed with the piston in the closed position. In
the closed position the bottom edge of the piston is
1.5 in. (38 mm) from the bottom edge of the brass
nut. If there is any doubt about the position of the
piston, connect the ETV harness to the stepper
motor and piston assembly and use the evacuation
[EVAC] mode in the Service Test Mode to place the
piston in the fully open position. Refer to Service
Procedure A34A, the Service Test Mode, in the
THERMOGUARD pP-VI Microprocessor Control-
ler Diagnosis Manual TK 50566 for information
about placing the unit in the evacuation [EVAC]
mode. After placing the piston in the fully open
position, disconnect the ETV harness from the step-
per motor and piston assembly.

10.

11.

Lubricate the piston and threads on the new stepper
motor and piston assembly with refrigeration oil.

Screw the new stepper motor and piston assembly into
the valve body.

Torque the nut to approximately 100 ft-Ib (136 Nem).
Hold the valve body with backup wrench to prevent
damage to the refrigeration tubing.

Connect the ETV harness connector to the stepper
motor. Take care when making the connection. The
connector attaches to the ETV in only one position.

CAUTION: Tighten the large nut. Do not
tighten the small nut.

Install the clip and secure it with aband wrap.
Pressurize the low side and test for leaks.

If no leaks are found, evacuate the low side.
Install the evaporator access panels.

Open therefrigeration valves and place the unit in oper-
ation. Check the operation of the ETV.

COMPRESSOR OIL FILTER CHANGE

This unit is equipped with a compressor oil filter. The com-
pressor oil filter should be changed when the drier is
replaced.

1

Pump down the low side and equalize the pressure to
dlightly positive.

Front seat the discharge and suction service valves.
Remove the remaining refrigerant from the compressor.

Disconnect the oil lines from the compressor oil filter.
Hold the oil filter with back-up wrench on the hex
behind the ORS fitting.

Remove the clamp and the compressor oil filter.
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Refrigeration Service Operations (Rev. 12/03)

Coat the new O-rings with clean compressor oil and
place them in the ORS fittings on the ends of the new
compressor oil filter.

Fasten the new compressor oil filter in place with the
clamp.

Attach and tighten the oil lines to the compressor il fil-
ter. Hold the oil filter with a back-up wrench on the hex
behind the ORS fitting.

Evacuate the compressor and filter to a maximum of
500 microns to remove trapped air.

Open the service valves, operate the system, and check
the compressor oil filter for leaks.

AEA718

Compressor Oil Filter

HOT GAS SOLENOID VALVE (OPTIONAL)

Removal

1. Recover therefrigerant charge.

2. Disconnect the wires and remove the coil for the valve.

3. Unsolder the lines and remove the valve.

Installation

1. Clean thetubes for soldering.

2. Remove the coil and place the valve in position.

3. Solder the inlet and outlet connections. After the valve
cools, install the coil.

4. Pressurize the refrigeration system and test for leaks.

5. If noleaks are found, evacuate the system.

6. Recharge the unit with proper refrigerant and check the

compressor oil.
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Structural Maintenance

UNIT AND ENGINE MOUNTING BOLTS

Check and tighten all unit and engine mounting bolts during
scheduled maintenance inspections. Torque the unit mount-
ing bolts to 60 ft-1b (81 Nem). Torque the engine mounting
boltsto 150 ft-Ib (203 Nem).

UNIT INSPECTION

Inspect the unit during pre-trip inspection and scheduled
mai ntenance inspections for loose or broken wires or hard-
ware, compressor oil leaks, or other physical damage which
might affect unit performance and require repair or replace-
ment of parts.

CONDENSER, EVAPORATOR, AND
RADIATOR COILS

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

AJAB94

DEFROST DRAINS

Clean the defrost drains during scheduled maintenance
inspections to be sure the lines remain open.

UNIT INSTALLATION

All nuts that hold the unit to the trailer are accessible using
an impact wrench with a 10 in. extension, ball-type swivel
and a deep-well socket. AJAB88

NOTE: The nuts for mounting the unit should be elastic
stop nuts (Nylock type).

[1.  [Check Bolts for Tightness |
Unit and Engine Mounting Bolts
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Structural Maintenance (Rev. 12/03)

DEFROST DAMPER To adjust the damper:
Check the damper during scheduled maintenance inspec- 1. Remove the damper assembly from the evaporator.
tions for shaft wear, end play, and the ability to stop the air 2. Disconnect the damper link from the eye bolt.

flow.

Position the damper so that air flow is stopped on the top
and bottom edges with the solenoid plunger bottomed out.

\
- — = = —— = .J:LL%—_V__‘L\LH __\____T_
AEA719
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o
1. |Stop 6. |Eye Bolt
2. |Mounting Bolts 7. |Round Stop
3. |Closed Position 8. |Distance A 2.75 in. (69.85 mm)
4. | Open Position 9. |Solenoid
5. |Damper Link

Defrost Damper Adjustment
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Structural Maintenance (Rev. 12/03)

3. Check Distance A, the distance from the shoulder on
the solenoid to the center of the hole in the eye bolt.
Distance A should be 2.75 in. (69.85 mm) with the
solenoid de-energized.

4. |If necessary, adjust Distance A to the proper dimension
by loosening the locknut on the end of the solenoid
plunger and turning the eye bolt. Tighten the locknut
when Distance A is correct.

5. Connect the damper link to the eye bolt.

6. Energize the solenoid (apply 12 volts dc) and check the
damper blade to make sure that both edges contact the
damper housing. If necessary, adjust this by loosening
the solenoid mounting bolts and moving the solenoid.
Tighten the solenoid mounting bolts when both edges
of the damper blade contact the damper housing.

7. Adjust the damper blade stops so they contact the edges
of the damper blade. This keeps the damper from stick-
ing closed.

8. De-energize and energize the damper several times to
make sure that the damper operates correctly and seals

properly.
9. Make sure the damper blade rests on the round stops

when the damper is open. Adjust the round stopsif nec-
essary.

10. Ingtal the damper assembly in the evaporator.

CONDENSER AND EVAPORATOR FAN
LOCATION

When mounting the condenser or evaporator fan and hub
assembly on the fanshaft, the blowers and inlet orifices must
be properly aligned for proper air flow and to prevent dam-
age to the blower.

Condenser Fan Blower

1

L oosen the condenser inlet ring (spinning) on the con-
denser coil bulkhead.

Slide the blower towards the inlet ring until it contacts
the inlet ring. This centers the inlet ring in the blower
orifice.

Tighten theinlet ring securely.
Slide the blower away from the inlet ring.

Pass a gauge wire completely around the blower orifice
to check for uniform clearance.

Spin the blower by hand to check for blower distortion.

Position the blower so the edge of theinlet ring lines up
with the alignment mark on the blower.

Torque blower hub bolts to 18 ft-1b (24 Nem).

1

T

~

AEA749

Blower Wheel 3. | Alignment Mark

Inlet Ring 4. |Edge of Inlet Ring

Condenser Blower Alignment
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Structural Maintenance (Rev. 12/03)

Evaporator Fan Blower

1. Loosen theinlet rings on the sides of the blower hous-
ing.

2. Center the blower wheel in the blower housing with

equal overlap on both inlet rings. The overlap on each
ring should be approximately 0.15 in. (3.8 mm).

3. Tighten the hub bolts that hold the blower wheel on the
fanshaft.

4. Center theinlet ringsin the blower orifices. Tighten the
inlet rings securely.

5. Check the radia clearance by passing a wire com-
pletely around the circumference of the inlet rings and
the blower wheel.

6. Torque the blower hub bolts to 18 ft-Ib (24 Nem).
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Check Clearance with a Wire
Blower Housing Sides

Inlet Rings

Evaporator Blower

Radial Clearance

Equalize Blower Inlet Overlap

~ AEA720

oA wIN I

Evaporator Fan Location

FAN SHAFT ASSEMBLY

The unit is equipped with a one-piece fan shaft assembly
that contains tapered roller bearingsin asealed oil reservoir.

This assembly does not require any maintenance. Thereisa
level plug and a fill plug, but they are not normally used
except after removal and repair of the fan shaft assembly.
The condenser and evaporator end oil seals should be
checked during the pre-trip inspection for oil leakage. If
there is any sign of leakage, the fan shaft assembly should
be removed and repaired.

NOTE: The fan shaft assembly requires a special lubri-
cant, Thermo King P/N 203-278.

Fan Shaft Assembly Overhaul

Disassembly

1. Remove the fan shaft assembly from the unit. Remove
both oil plugs and drain the oil from the housing.

2. After draining the oil from the housing, remove the
four retaining bolts from the condenser end of the
assembly.

3. To remove the shaft from the assembly, tap the opposite
end of the shaft with a soft hammer. After the shaft has
been removed, clean al partsin clean solvent.

4. Using a punch, remove the oil seal from the evaporator
end of the assembly. With the seal removed, clean the
housing in clean solvent.

5. Check the condition of the vent. If it is loose or dam-
aged, it must be repaired or replaced.

6. After al the parts are cleaned, inspect the bearings and
bearing races for wear or damage.

7. If necessary, remove the bearings by tapping them off
the shaft with a hammer and a punch. Be careful not to
damage the shaft with the punch.
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Structural Maintenance (Rev. 12/03)

8.

The bearing races can now be driven out with a punch
and replaced in the same manner.

Reassembly

1
2.
3.

Tap the new bearings on the shaft with a pipe.
Install new oil seals after replacing the bearing races.

Replace the shaft in the housing. Install a new seal in
the retainer cap. Use the original shims and replace the
O-ring if needed.

Install the retainer cap assembly over the shaft, then
install the bolts.

Torque the boltsin acriss-cross pattern in equal stepsto
80 in-1b (9.04 Nem).

Lock the assembly in avise and set up adia indicator
to read end-play. To measure the end-play, rotate the
shaft while pushing in one direction and set the dial
indicator to ‘0’. Now rotate the shaft and pull in the
opposite direction while reading the dia indicator. End-
play should be 0.001 to 0.005 in. (0.025 to 0.127 mm).
If end-play is incorrect, use different shims to obtain
correct end-play.

Shims available from the Service Parts Department:
0.020 in. (0.500 mm) Thermo King P/N 99-4231
0.007 in. (0.177 mm) Thermo King P/N 99-2902

0.005 in. (0.127 mm) Thermo King P/N 99-2901

"AEAT21 |

1. |[Cap and Shims 6. |Oil Seal
2. | Qil Plug Screw (Use Oil P/N 203-278) 7. |Shaft
3. |Breather Vent 8. |Sleeve
4. |Housing 9. |Pin

5. |Roller Bearing 10. |O-ring

Fan Shaft Assembly
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Structural Maintenance (Rev. 12/03)

7. After correct end-play is obtained, add oil for the bear-
ings.

8. Lock the assembly in a vise with the vent facing up.
Pour the oil (P/N 203-278) through the top plug until it
runs out of the side hole. The assembly holds 2.2 oz
(65 ml). Check the condition of the O-ring used on the
plugs and replace if necessary. Install the top and side
plugs. Clean up any spillage.

9. Place the assembly on the workbench with the vent up.
Rotate the shaft by hand. The shaft should be free
enough to rotate without having to hold the housing.

CAUTION: When installing the fan shaft
assembly, make sure that the vent is mounted
facing up.

IDLER ASSEMBLY

The unit is equipped with a one-piece idler assembly that
contains tapered roller bearings in a sealed oil reservair.
This assembly does not require any maintenance. Thereisa
level plug and a fill plug, but they are not normally used
except after removal and repair of the idler assembly. The
roadside end oil seal and the curbside end oil seal should be
checked during the pre-trip inspection for oil leakage. If
there is any sign of leakage, the idler assembly should be
removed and repaired.

Idler Assembly Overhaul

Disassembly

1. Removetheidler assembly from the unit. Remove both
oil plugs and drain the oil from the housing.

2. After draining the oil from the housing, remove the
four retaining bolts from the curbside end of the assem-
bly.

To remove the shaft from the assembly, tap the opposite
end of the shaft with a soft hammer. After the shaft has
been removed, clean all the partsin clean solvent.

Using a punch, remove the oil seal from the curbside
end of the assembly. With the seal removed, clean the
housing in solvent.

Check the condition of the vent. If it is loose or dam-
aged, it must be repaired or replaced.

After al the parts are cleaned, inspect the bearings and
bearing races for wear or damage.

To replace the bearings, first drive bearing off shaft
with a punch at notch in the base of the shaft.

Reassembly

1

Install the new bearings on the shaft with a pipe. Place
the pipe over the shaft and drive bearing down. Turn
the shaft upside down, and use the pipe to drive the
other bearing down.

Install a new oil seal on the curbside end of the assem-
bly after replacing the bearing race and splash guard.

Replace the shaft in the housing. Install a new seal in
the retainer cap. Use the original shims and replace the
O-ring if needed.

Install the retainer cap assembly over the shaft, then
install the bolts.

Torquethe boltsin acriss-cross pattern in equal stepsto
80 in-1b (9.04 Nem).

Lock the assembly in a vise and set up a dial indicator
to read end-play. To measure the end-play, rotate the
shaft while pushing in one direction, and set the dial
indicator to ‘0. Now rotate the shaft and pull in the
opposite direction while reading the dia indicator. End-
play should be 0.001 to 0.005 in. (0.025 to 0.127 mm).
If end-play is incorrect, use different shims to obtain
correct end-play.
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Shims available from the Service Parts Department:

0.020 in. (0.500 mm) Thermo King P/N 99-4231
0.007 in. (0.177 mm) Thermo King P/N 99-2902
0.005in. (0.127 mm) Thermo King P/N 99-2901

After the correct end-play is obtained, add approxi-
mately 1.5 0z (44 ml) of oil for the bearings.

Lock the assembly in a vise with the vent facing up.
Pour the oil through the top plug until it runs out of the

side hole. Check the condition of the O-ring used on the
plugs and replace if necessary. Install the top and side
plugs. Clean up any spillage.

8. Place the assembly on the workbench with the vent up.
Rotate the shaft by hand. The shaft should be free
enough to rotate without having to hold the housing.

E CAUTION: Reinstall the assembly into the
unit, making sure the vent is mounted facing

up.

&

-
AEA722

Splash Guard Tube

1. |Oil Seal 6. |Shaft

2. | Cap and Shims 7. |Housing

3. |O-ring 8. |Breather Vent

4. |Roller Bearing 9. |Oil Plug Screw (Use Oil P/N 203-278)
5.

Idler Assembly

89



90



Mechanical Diagnosis

CONDITION POSSIBLE CAUSE REMEDY

Engine will not crank Electrical problem Check and repair electrical system

Defective starter solenoid Replace solenoid

Defective starter Repair starter

Water in cylinders Check for hydrostatic lock. Remove

injectors and turn engine slowly

Starter motor turns but engine Starter clutch defective

does not crank

Replace

Check 8D circuit and fuel solenoid.
Refer to appropriate Microprocessor
Operation and Diagnosis Manual.

Engine cranks but fails to start Fuel solenoid not energized

Fuel solenoid defective or stuck
Fuel injection pump defective
Air heater defective

No fuel or wrong fuel

Fuel pump defective

Air in fuel system
Compression low

Injection nozzles defective
Incorrect timing

Air cleaner clogged

Exhaust plugged

Defective HPCO

Replace
Replace pump
Replace

Fill with proper fuel
Replace pump
Bleed air
Overhaul engine
Replace nozzles
Adjust timing
Replace air filter
Clean exhaust

Replace HPCO

Engine stops after starting

Air in injection pump
Fuel filter obstructed

High head pressure

Vent of fuel tank obstructed

Clogged fuel tank or fuel lines

Bleed fuel system
Replace filter element

Eliminate cause of high head
pressure

Unclog vent

Clean fuel tank and fuel lines
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CONDITION

POSSIBLE CAUSE

REMEDY

Engine does not develop full
power

Air intake system clogged

Fuel tank vent clogged

Clogged fuel tank or fuel lines
Speed adjustment wrong
Insufficient fuel volume leaving filter
Air cleaner clogged

Delivery of fuel pump insufficient
Injection pump timing off

Nozzles defective

Compression low or unbalanced

Worn injection pump plungers,
delivery valve defective, injection
rate too low, gum formations

Clean air intake system

Unclog vent

Clean fuel tank and fuel lines
Adjust speed

Check for dirty filter or air in system
Replace air filter

Repair pump

Adjusting timing

Repair or replace nozzles
Overhaul engine

Repair or replace pump

Engine speed too high

Misadjusted high speed solenoid

Defective injection pump

Adjust high speed solenoid

Repair injection pump

Engine fails to stop when unit is
OFF

Fuel solenoid defective

Injection pump defective

Replace

Replace pump

Engine knocks heavily

Air in system

Injection pump not timed
Wrong fuel
Compression too low

Injection nozzles fouled or opening
pressure too low

Delivery valve spring broken

Valve out of adjustment
Fuel return line plugged

Rod or main bearing worn

Bleed fuel system
Retime injection pump
Change fuel

Overhaul engine

Clean, repair or replace injection
nozzles

Replace spring or repair injection
pump

Adjust valves
Remove return line restriction

Replace rod or main bearings
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CONDITION

POSSIBLE CAUSE

REMEDY

Engine runs hot

Dirty radiator
Coolant level is low
Cooling system heavily scaled

Cylinder head gasket leaks

Faulty thermostat

Loose or worn water pump belt

Wash radiator
Add coolant
Cleaning cooling system

Replace cylinder head gasket. Use
correct gasket

Check or replace thermostat

Replace belt

Oil pressure low

Insufficient oil in pan

Faulty oil pressure switch

Oil control valve defective

Worn oil pump, camshaft, main or
connecting rod bearings, loose oll

gallery plug

Add oil

Check oil pressure switch. Replace if
necessary

Check oil pressure control valve

Repair engine

High oil consumption

Oil leakage

Damaged valve seals
Worn valve stem

Broken piston rings or cylinder bore
worn or scored

Clogged air cleaner system

Check and eliminate possible
causes at rocker arm cover, oil lines,
oil filter, front timing cover or
crankshaft seals

Replace seals on valve stem
Replace valves

Have engine repaired and rebored.
Replace broken piston rings

Unclog air cleaner
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ENGINE EMITS EXCESSIVE SMOKE

WHITE SMOKE BLACK SMOKE BLUE SMOKE

Fuel is not burning Excessive Fuel to Air Ratio Oil Consumption

e Air or water in fuel e Type of fuel used e Poor compression

e Incorrect timing « Cold engine « Defective valve seals
¢ Poor compression ¢ Excessive load

¢ Faulty injectors ¢ Clogged air intake system

¢ Faulty nozzles
¢ Poor compression
¢ Restricted exhaust

e Faulty injection pump
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Refrigeration Diagnosis
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Overcharge of refrigerant

Shortage of refrigerant

No refrigerant

Air through condenser too hot (ambient)

Air flow through condenser restricted

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

Compressor discharge valves leaking

Compressor suction valves leaking

Too much compressor oil in system

Faulty oil pump in compressor

Faulty compressor drive coupling

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
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Rapid cycling between cool and heat
Unit cools in heat and defrost cycle

Unit heats in refrigeration cycle

High head pressure

Low head pressure

Low suction pressure
No suction pressure

Unit operating in a vacuum

Receiver sight glass empty

Unable to pump down system

Unable to pull vacuum in low side

Unable to hold vacuum in low side

Noisy compressor

Unit not refrigerating

Unit not heating or defrosting

SYMPTOM

POSSIBLE CAUSES

® | High suction pressure

® | Suction line frosting back

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

Liquid refrigerant entering compressor

Restricted line on the low side

Restricted line on the high side

Restricted drier

Defrost damper stays open

Defrost damper stuck closed

Suction service valve back seated

Faulty three-way valve

Faulty pilot solenoid

Loose or broken electrical connections

Sensor out of calibration

Compound pressure gauge out of calibration

Leaky receiver tank outlet valve

Leaky bypass check valve

Leaky condenser check valve

Faulty three-way condenser pressure bypass check
valve

Faulty ETV

Hot gas bypass valve stuck open or leaking
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Defrost and Heating Cycle

1. Compressor

2. Discharge Service Valve

3. Discharge Vibrasorber

4. Discharge Line

5. Three-way Valve

6. Three-way Valve Bypass
Check Valve

7. Condenser Coll

8. Condenser Check Valve

9. High Pressure Relief Valve

10. |Receiver Tank

11. |Sight Glass

12. |Receiver Outlet Valve

13. |Liquid Line

14. |Drier

15. |Heat Exchanger

16. |Expansion Valve

17. |Feeler Bulb

18. |Equalizer Line

19. |Distributor

20. |Evaporator Coil

21. |Suction Line

22. | Accumulator

23. | Suction Vibrasorber

24. | Suction Service Valve

25. | Throttling Valve

26. |Pilot Solenoid

27. |Hot Gas Line

28. |Defrost Pan Heater

29. |Bypass Check Valve

30. |[Bypass Service Valve
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Refrigeration Cycle

1. Compressor

2. Discharge Service Valve

3. Discharge Vibrasorber

4. Discharge Line

5. Three-way Valve

6. Three-way Valve Bypass
Check Valve

7. Condenser Caoll

8. Condenser Check Valve

9. High Pressure Relief Valve

10. |Receiver Tank

11. |Sight Glass

12. |Receiver Outlet Valve

13. |Liquid Line

14. Drier

15. |Heat Exchanger

16. |Expansion Valve

17. |Feeler Bulb

18. |Equalizer Line

19. |Distributor

20. |Evaporator Coll

21. |Suction Line

22. | Accumulator

23. | Suction Vibrasorber

24. | Suction Service Valve

25. | Throttling Valve

26. |Pilot Solenoid

27. |Hot Gas Line

28. |Defrost Pan Heater

29. |Bypass Check Valve

30. |[Bypass Service Valve
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Cool Cycle with Electronic Throttling Valve
(Optional)

1. |Compressor
2. |Discharge Service Valve
3. |Discharge Vibrasorber
4. | Discharge Line
5. | Three-way Valve
6. | Three-way Valve Bypass
Check Valve
7. |Condenser Coll
8. |Condenser Check Valve
9. |High Pressure Relief Valve
10. |Receiver Tank
11. |Sight Glass
12. |Receiver Outlet Valve
13. |Liquid Line
14. |Drier
15. |Heat Exchanger
16. |Expansion Valve
17. |Feeler Bulb
18. |Equalizer Line
19. |Distributor
20. |Evaporator Coll
21. |Suction Line
22. | Accumulator
23. | Suction Vibrasorber
24. | Suction Service Valve
25. |Hot Gas Bypass Valve
26. |Pilot Solenoid
27. |Hot Gas Line
28. |Defrost Pan Heater
29. |Bypass Check Valve
30. |Bypass Service Valve
31. |Electronic Throttling Valve
32. | Suction Transducer
33. |Discharge Transducer
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Heat/Defrost Cycle with Electronic
Throttling Valve (Optional)

Compressor

Discharge Service Valve
Discharge Vibrasorber
Discharge Line
Three-way Valve
Three-way Valve Bypass
Check Valve

Condenser Coll
Condenser Check Valve
High Pressure Relief Valve
10. |Receiver Tank

11. |Sight Glass

12. |Receiver Outlet Valve ==

13. | Liquid Line C — N
14. |Drier

15. |Heat Exchanger

16. |Expansion Valve

17. |Feeler Bulb

18. |Equalizer Line

19. | Distributor

20. | Evaporator Coil

21. |Suction Line

22. | Accumulator

23. | Suction Vibrasorber

24. | Suction Service Valve
25. |Hot Gas Bypass Valve
26. | Pilot Solenoid

27. |Hot Gas Line

28. | Defrost Pan Heater

29. | Bypass Check Valve
30. |Bypass Service Valve
31. |Electronic Throttling Valve
32. |Suction Transducer

33. |Discharge Transducer
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Index

A

Accumulator Replacement 73

After Start Inspection 28

Air Restriction Indicator 25

Alternator 31

Antifreeze Maintenance Procedure 38

B

Battery 35

Belt Adjustments 53

Belt Replacement 53

Belts 53

Bleeding, Fuel System 43

Bypass Check Valve Replacement 70

C

Compressor Coupling Installation 67

Compressor Coupling Removal 66

Compressor Oil Filter Change 80

Compressor Oil Sight Glass 25

Compressor Oil, Checking 59

Compressor Removal 65

Computer Port 24

Condenser Check Valve Replacement 69

Condenser Coil Removal Replacement 68

Condenser Location 85

Condenser Pressure Bypass Check Valve 60

Control Panel 21

Cool Cycle with Electronic Throttling Valve
Flow Charts 99

Cooling System, Bleeding Air 40

CYCLE-SENTRY 9

D

DAS Data Logger 10

Defrost 12

Defrost and Heating Cycle Flow Chart 98

Defrost Damper 84

Diagnosis, Mechanical 91

Diagnosis, Refrigeration 95

Diesel Operation 28

Discharge Pressure Transducer Replacement 78

Discharge Vibrasorber Removal Replacement 69

Draining Water, Fuel Tank 44

E

Electrical Hazards ii

Electrical Maintenance 31

Electronic 11

Electronic Throttling Valve (ETV) 11

Electronic Throttling Valve (Optional) 62

Electronic Throttling Valve Replacement 78

Engine Air Cleaner 52

engine coolant 6, 7

Engine Cooling System 38

Engine Lubrication System 37

Engine Maintenance 37

Engine Oil Change 38

Engine Speed Adjustments 44

Engine Thermostat 41

Engine Valve Clearance Ajustment 49

ETV 11, 62

Evaporator Coil Replacement 72

Evaporator Fan Location 85

Expansion Valve Assembly Replacement 71

F

Fan Shaft Assembly 86

Fan Shaft Assembly Overhaul 86

Filter Drier Replacement 70

Fuse Link 25

Fuses 25

G

Glow Plugs 36

H

Heat Exchanger Replacement 71

Heat/Defrost Cycle with Electronic Throttling Valve
Flow Chart 100

High Pressure Cutout 25

High Pressure Cutout Switch (HPCO) 60

High Pressure Cutout Switch Replacement 77
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SB-100/190 Wiring Diagram — Page 5 of 5
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	SB-190 30
	TK 51245-2-MM (Rev. 2, 12/03)
	Copyright© 2001 Thermo King Corp., Minneapolis, MN, U.S.A.
	Printed in U.S.A.

	The maintenance information in this manual covers unit model SB-190 30 (002006)
	For further information, refer to…
	SB-190 30 Operator’s Manual
	TK 51246
	SB-190 30 Parts Manual
	TK 51214
	THERMOGUARD µP-VI Microprocessor Control System Diagnosis Manual
	TK 50566
	X214, X418, X426 and X430 Compressor Overhaul Manual
	TK 6875
	Diagnosing TK Refrigeration System
	TK 5984
	Tool Catalog
	TK 5955
	Evacuation Station Operation and Field Application
	TK 40612
	ElectroStatic Discharge (ESD) Training Guide
	TK 40282
	The information in this manual is provided to assist owners, operators and service people in the ...
	This manual is published for informational purposes only and the information so provided should n...
	Sale of product shown in this manual is subject to Thermo King’s terms and conditions including, ...
	Thermo King’s warranty will not apply to any equipment which has been “so repaired or altered out...
	No warranties, express or implied, including warranties of fitness for a particular purpose or me...
	Recover Refrigerant
	At Thermo King, we recognize the need to preserve the environment and limit the potential harm to...
	We strictly adhere to a policy that promotes the recovery and limits the loss of refrigerant into...
	In addition, service personnel must be aware of Federal regulations concerning the use of refrige...
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	Safety Precautions
	General Practices
	1. ALWAYS WEAR GOGGLES OR SAFETY GLASSES. Refrigerant liquid and battery acid can permanently dam...
	2. Never operate the unit with the compressor discharge valve closed.
	3. Keep your hands clear of the fans and belts when the unit is running. This should also be cons...
	4. Make sure the gauge manifold hoses are in good condition. Never let them come in contact with ...
	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...
	7. Make sure all mounting bolts are tight and are the correct length for their particular applica...
	8. Use extreme caution when drilling holes in the unit. The holes may weaken structural component...
	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 enclosed or confin...
	11. EPA Section 608 Certification is needed to work on refrigeration systems.

	Refrigerant
	Although fluorocarbon refrigerants are classified as safe refrigerants, certain precautions must ...
	First Aid
	In the event of frost bite, the objectives of First Aid are to protect the frozen area from furth...
	• EYES: For contact with liquid, immediately flush eyes with large amounts of water and get promp...
	• SKIN: Flush area with large amounts of lukewarm water. Do not apply heat. Remove contaminated c...
	• INHALATION: Move victim to fresh air and use CPR or mouth-to-mouth ventilation, if necessary. S...


	Refrigerant Oil
	Avoid refrigeration oil contact with the eyes. Avoid prolonged or repeated contact of refrigerati...
	First Aid
	In case of eye contact, immediately flush with plenty of water for at least 15 minutes. CALL A PH...


	Electrical Hazards
	High Voltage
	When servicing or repairing a refrigeration unit, the possibility of serious or even fatal injury...
	Precautions
	1. When working on high voltage circuits on the refrigeration unit, do not make any rapid moves. ...
	2. Use tools with insulated handles that are in good condition. Never hold metal tools in your ha...
	3. Treat all wires and connections as high voltage until a meter and wiring diagram show otherwise.
	4. Never work alone on high voltage circuits on the refrigeration unit, another person should alw...
	5. Have electrically insulated gloves, cable cutters and safety glasses available in the immediat...

	First Aid
	IMMEDIATE action must be initiated after a person has received an electrical shock. Obtain immedi...
	The source of shock must be immediately removed by either shutting down the power or removing the...
	If the victim has to be removed from a live circuit, pull the victim off with a non-conductive ma...


	Low Voltage
	Control circuits used in the refrigeration unit are low voltage (12 volts dc). This voltage poten...
	Do not wear jewelry, a watch or rings. These items can short out electrical circuits and cause se...


	Specifications
	Tension No. on TK Gauge P/N 204-427
	Current Draw (Amps) Resistance—Cold at 12.5 Vdc (Ohms)

	Maintenance Inspection Schedule
	Fuel Island Pre-trip
	Every 1,500 Hours
	Every 3,000 Hours*
	Annual 4,500 Hours
	Inspect/Service These Items

	Unit Description
	The unit is a one-piece, self-contained, diesel powered refrigeration-heating unit. The unit moun...
	During engine operation power is provided by the se 2.2; a four-cylinder, water-cooled, direct in...
	The compressor is connected directly to the engine.
	SMART REEFER µP-VI Microprocessor
	The SMART REEFER µP-VI is a microprocessor control system designed for a transport refrigeration ...
	The CYCLE-SENTRY system and integral defrost timer, are standard features. Remote controls, data ...
	The microprocessor mounts inside a weather tight control box. The LCD display is visible through ...
	CYCLE-SENTRY Start-Stop Controls
	A CYCLE-SENTRY Start-Stop fuel saving system provides optimum operating economy. Selecting Contin...
	The CYCLE-SENTRY system automatically starts the unit on microprocessor demand, and shuts down th...

	Features of the CYCLE-SENTRY system are:
	• Offers either CYCLE-SENTRY or Continuous Run operation.
	• Controller regulated all season temperature control.
	• Maintains minimum engine temperature in low ambient conditions.
	• Battery Sentry keeps batteries fully charged during unit operation.
	• Variable preheat time.
	• Preheat indicator buzzer.

	Data Logger- DAS (Optional)
	The DAS (Data Acquisition System) is an independent data logger that logs information from dedica...

	Thermo King X430L Compressor
	The unit is equipped with a Thermo King X430L, four- cylinder compressor with 30 cu. in. (492 cm3...

	Refrigeration Modulation System
	The ETV system provides precise control of the refrigeration system and the temperature of the ca...

	Electronic Throttling Valve (ETV) (Optional)
	The optional Electronic Throttling Valve (ETV) is a variable position valve operated by a stepper...
	The ETV system provides enhanced control of the refrigeration system as follows:
	• Engine Horsepower Control. The engine horsepower control algorithm is the primary control used ...
	• Discharge Pressure Protection. This protection algorithm provides an additional measure of prot...
	• Engine Coolant Temperature Protection. This protection algorithm protects the engine from high ...
	• ETV Control. The ETV system replaces the modulation valve. The ETV control algorithm operates m...
	Sequence of Operation
	When the On/Off switch is turned on, the LCD display (which normally shows the setpoint, the retu...

	Operating Modes
	The microprocessor uses a complex program to determine which operating mode the unit should be in...
	In diesel operation the diesel engine operates at either low speed or high speed as determined by...


	Diesel Operation
	In diesel operation the microprocessor will select the operating mode from the list of possible m...
	• High Speed Cool
	• Low Speed Cool
	• Low Speed Modulated Cool (optional ETV only)
	• Null (CYCLE-SENTRY operation only)
	• Low Speed Modulated Heat (optional ETV only)
	• Low Speed Heat
	• High Speed Heat
	• Defrost

	Defrost
	Defrost is initiated manually through the defrost prompt screen using the microprocessor Mode key...
	The evaporator coil temperature must be below 45 F (7 C) to allow defrost. When the Defrost Icon ...
	A demand defrost cycle will occur in the following two instances:
	If the differences between the return air temperature, discharge air temperature, and coil temper...
	Two defrost timers are used. When the unit is In-Range (within a few degrees of setpoint), defros...
	timer can be set for 4, 6, 8 or 12 hours. The standard setting is 6 hours. When the unit is not I...
	Normally, longer defrost timer intervals are used for colder loads. The defrost interval may need...
	• Use a longer defrost interval if defrost is not being initiated on demand.
	• Use a shorter defrost interval if defrost is frequently being initiated on demand.
	Data logger event codes starting with the letters DFF, DFI, and DFT are logged when defrost occur...
	If the unit is in CYCLE-SENTRY Null mode, the engine will start when defrost is initiated. The In...
	The unit will stay in defrost until the evaporator coil temperature rises to 58 F (14 C). If the ...
	Design Features
	Protection Devices
	Serial Number Locations
	Unit
	Nameplates on the roadside of the unit on the top evaporator back cover and on the curbside of th...

	Engine
	See the engine identification plate located on the engine block.

	Compressor
	Stamped between the cylinders above the oil pump.
	AJA890
	AJA890
	AJA894



	Front View with Doors Open (Model 30)
	Engine Compartment


	Operating Instructions
	Control Panel
	Most of the controls used to operate the unit are located on the control panel. Refer to the SB-1...
	On/Off Switch
	This switch turns the unit on and off. When the switch is in the “Off” position, the display will...


	Control Panel
	On/Off/Sleep Switch (Optional)
	This switch turns the unit on and off and also places the unit directly into the Sleep Mode witho...
	The display normally shows the Standard Display of return or discharge air temperature and setpoi...

	Icons
	An icon will appear next to the appropriate description when the unit is operating in that mode o...
	Cool Icon Appears when the unit is operating in cool mode.
	Heat Icon Appears when the unit is operating in heat mode.
	Defrost Icon Appears when the unit is operating in defrost mode.
	High Speed Icon Appears when the diesel engine is operating in high speed.
	Cycle Sentry Icon Appears when the unit is operating in Cycle Sentry mode.
	Alarm Icon Appears when the microprocessor detects an alarm condition.
	Modulation Icon Appears when the unit is operating in modulation mode.
	In-Range Icon Appears when the box temperature is within a few degrees of setpoint.
	Discharge Air Icon (Arrow pointing from unit) Discharge air temperature is being shown.
	Return Air Icon (Arrow pointing to unit) Return air temperature is being shown.
	Setpoint Icon Appears when the setpoint is being shown in the lower display.
	Electric Icon Appears when the unit is operating in Electric Standby mode.
	Keypad
	These touch sensitive keys are used to change the setpoint, view operating conditions and other u...
	Mode Key Allows selection of a Manual Defrost Cycle, Cycle Sentry or Continuous Mode, Economy Mod...
	Hourmeter Key Displays Total Hours, Engine Hours, Electric Hours and the 3 programmable hour meters.
	Gauges Key Displays Water Temperature, Oil Pressure, Amps, Volts, Engine RPM, Compressor Temperat...
	Pretrip Key Allows selection of Pretrip Test, Print or Start of Trip Marker.
	Thermo King Logo Key Allows selection of Pretrip Test, Print and Start of Trip and displays softw...
	Clear Key This key is pressed to clear alarm codes when they are shown on the display.
	Code Key Pressing this key displays any alarm codes that may be present. [00] means no codes are ...
	Enter Key Pressing this key will execute a prompt or load a new setpoint or other setting.
	Up and Down Arrow Keys Pressing these keys will change a displayed prompt or increase/decrease th...
	Select Key Pressing this key displays temperature sensor reading and Sleep Mode Wakeup Time (if p...

	Computer Port (Optional)
	A serial cable from a computer is connected to the download port to access the Data Logging funct...

	Printer Port (Optional)
	A serial cable from a printer is connected to the printer port to obtain a printout of the data l...


	Unit Indicators
	1. RECEIVER TANK SIGHT GLASS. The receiver tank sight glass is used to check the amount of refrig...
	2. COMPRESSOR OIL SIGHT GLASS. The compressor oil sight glass is used to check the relative level...
	3. AIR RESTRICTION INDICATOR. An air restriction indicator is attached to the intake manifold. Vi...
	4. REMOTE STATUS LIGHT (Optional). The optional remote status light indicates the operating statu...

	Unit Protection Devices
	1. FUSE LINK (Current Limiter). The fuse link is located in the positive battery cable. The fuse ...
	2. FUSES. A number of fuses, located on the relay board, protect various circuits and components.
	3. HIGH PRESSURE CUTOUT. The high pressure cutout is a pressure sensitive switch, which is locate...
	4. HIGH PRESSURE RELIEF VALVE. The high pressure relief valve is designed to relieve excess press...
	5. LOW OIL LEVEL SWITCH. The low oil level switch closes if the oil drops below a certain level. ...
	6. PREHEAT BUZZER. The preheat buzzer sounds when the CYCLE-SENTRY system energizes the glow plug...
	7. SETPOINT/MODE KEY BUZZER. This buzzer sounds when the setpoint is changed until the Enter Key ...
	8. OVERLOAD RELAY—Manual Reset (Model 50).�An overload relay protects the standby electric motor....

	Unit Operation

	Manual Pretrip Inspection (Before Starting Unit)
	The following Manual Pretrip Inspection should be completed before starting the unit and loading ...
	1. FUEL. The diesel fuel supply must be adequate to guarantee engine operation to the next check ...
	2. ENGINE OIL. The engine oil level should be at the FULL mark with the dipstick turned (threaded...
	3. COOLANT. The engine coolant must have antifreeze protection to -30 F (-34 C). Code 37 indicate...
	4. BATTERY. The terminals must be clean and tight.
	5. BELTS. The belts must be in good condition and adjusted to the proper tensions.
	6. ELECTRICAL. The electrical connections should be securely fastened. The wires and terminals sh...
	7. STRUCTURAL. Visually inspect the unit for leaks, loose or broken parts and other damage. The c...

	Starting Unit With Electronic Full Pretrip
	This procedure is used for a complete checkout of the unit and unit control circuits. It should b...
	1. Perform a Manual Pretrip Inspection.
	2. Place the On/Off switch in the ON position. Adjust the setpoint to the desired load temperatur...
	a. Change the setpoint display with the arrow keys.
	b. Enter the new setpoint by pressing the ENTER key within 5 seconds.

	3. Initiate a Pretrip test (refer to the appropriate Operator’s Manual or Operation and Diagnosis...
	a. Clear any alarms.
	b. Press the PRETRIP key.
	c. Press the ENTER key while PRE TRIP is displayed.

	4. When the PRE TRIP test is complete, PASS, CHECK, or FAIL will appear on the display until a fu...
	5. View the Alarms with the CODE key (refer to the appropriate Operation and Diagnosis Manual for...
	a. Correct the alarm conditions.
	b. Clear the alarms with the CLEAR key (refer to the appropriate Operation and Diagnosis Manual f...
	c. Repeat the PRE TRIP test until PASS appears (the unit passes the Pretrip).

	6. Recheck the setpoint.
	7. Complete the “After Start Inspection” on page�28.

	Selection of Operating Modes
	The Thermo King CYCLE-SENTRY system is designed to save refrigeration fuel costs. The savings var...
	• The microprocessor has a CYCLS screen, which is used to select CYCLE-SENTRY (CYCLS YES) or Cont...
	• The microprocessor has an OptiSet™ feature that can lockout CYCLE-SENTRY operation and force Co...
	Your selection of the operating mode for the proper protection of a particular commodity should u...
	Examples of Products Normally Acceptable for CYCLE-SENTRY Operation
	• Frozen foods (in adequately insulated trailers)
	• Boxed or processed meats
	• Poultry
	• Fish
	• Dairy products
	• Candy
	• Chemicals
	• Film
	• All non-edible products

	Examples of Products Normally Requiring Continuous Run Operation for Air Flow
	• Fresh fruits and vegetables, especially asparagus, bananas, broccoli, carrots, citrus, green pe...
	• Non-processed meat products (unless pre-cooled to recommended temperature)
	• Fresh flowers and foliage
	The above listings are not all inclusive. Consult your grower or shipper if you have any question...


	Restarting Unit—Diesel Operation
	This procedure is used when starting units that have been shut off for short periods of time. Whe...
	1. Place the Diesel/Electric switch in the DIESEL position.
	2. Place the On/Off switch in the ON position.
	3. After a 10 second delay, the unit should preheat and start automatically.

	After Start Inspection
	After the unit is running, the following items can be quickly checked to confirm that the unit is...
	1. OIL PRESSURE. Check the engine oil pressure in high speed by pressing the GAUGES key. The oil ...
	2. AMMETER. Check the ammeter reading by pressing the GAUGES key. The ammeter should indicate nor...
	3. COMPRESSOR OIL. The compressor oil level should be visible in the sight glass.
	4. REFRIGERANT. Check the refrigerant charge. See Refrigerant Charge in the Refrigeration Mainten...
	5. PRE-COOLING. Make sure that the setpoint is at the desired temperature and allow the unit to r...
	6. DEFROST. When the unit has finished pre-cooling the trailer interior, manually initiate a defr...

	Loading Procedure
	1. Make sure the unit is OFF before opening the doors to minimize frost accumulation on the evapo...
	2. Spot check and record load temperature while loading. Especially note any off-temperature prod...
	3. Load the product so that there is adequate space for air circulation completely around the loa...
	4. Products should be pre-cooled before loading. Thermo King transport refrigeration units are de...
	5. Post Load Procedure
	6. Make sure all the doors are closed and locked.
	7. Start the unit if it was shut off to load (see Restarting Unit).
	8. Make sure the setpoint is at the desired setting.
	9. One-half hour after loading, manually initiate a defrost cycle. If the evaporator coil sensor ...

	Post Trip Checks
	1. Wash the unit.
	2. Check for leaks.
	3. Check for loose or missing hardware.
	4. Check for physical damage to the unit.


	Electrical Maintenance
	Australian Bosch Alternator
	Check Points for Alternator Test
	Complete the following checkout procedure before replacing the voltage regulator or the alternator.
	• When testing alternators use accurate equipment such as a Thermo King P/N 204-615 (FLUKE 23) di...
	• Make sure the drive belts and pulleys of the charging system are in good condition and are adju...
	• The battery must be well charged, the battery cable connections must be clean and tight, and th...

	1. Check to make sure that the F15 fuse has been removed from the relay board. If not, it must be...
	2. Set the unit for continuous run operation and place the On/Off switch in the OFF position.
	3. Check the battery voltage. If the battery voltage is less than 12 volts, the battery must be c...
	4. Check the voltage at the B+ terminal on the alternator. Battery voltage must be present. If no...
	5. Disconnect the alternator harness from the voltage regulator by carefully pushing on the sprin...
	6. Place the On/Off switch in the ON position and enter Service Test Mode (HSC) before the unit s...
	7. Check the voltage at the A pin and at the B pin in the two pin connector on the alternator har...
	a. The A pin is the battery sense circuit and should be at battery voltage. If not, check the sen...
	b. The B pin is the excitation circuit and should be at 10 volts or higher. If not, check the exc...

	8. If battery voltage is present on the sense and excitation circuits, connect the alternator har...
	a. No voltage or a voltage reading below 1 volt indicates that the rotor or the voltage regulator...
	b. A voltage reading above 3 volts indicates that the field circuit may be open or have high resi...

	9. Attach a clamp-on ammeter to the 2A wire connected to the B+ terminal on the alternator.
	10. Connect a voltmeter between the B+ terminal and a chassis ground.
	11. Start the unit and run it in high speed.
	12. Connect a jumper wire between the F2 terminal and a chassis ground. This will full field the ...
	13. Check the amperage in the 2A wire and record the reading. Check the voltage at the B+ termina...
	14. Stop the unit.
	15. Use the readings obtained previously to determine the problem by referring to the Diagnosis C...
	Field Current Test (Checks the field windings, brushes and slip rings)
	Perform this test with the On/Off switch in the OFF position.


	1. Attach a clamp-on ammeter to the 2A wire near the B+ terminal on the alternator.
	2. Connect a jumper wire between the F2 terminal on the alternator and a chassis ground, and note...
	3. The ammeter reading indicates field current. The following chart shows the field current for e...
	Alternator Rating
	Field Current @ 12 Volts
	a. No field current or a low field current indicates an open circuit or excessive resistance in t...
	b. High field current indicates a short in the field circuit. Repair or replace the alternator.

	Full Field Test
	Battery (Dealer Supplied)
	Inspect/clean the battery terminals and check the electrolyte level during scheduled maintenance ...

	Unit Wiring
	Inspect the unit wiring and the wire harnesses during scheduled maintenance inspections for loose...

	Fuses
	A number of fuses, located on the relay board, protect various circuits and components. The relay...
	• Fuse F3 (15 amp) protects the circuit that provides power to defrost relay and the damper.
	• Fuse F9 (40 amp) protects the main control power circuit.
	• Fuse F18 (15 amp) protects the circuit that provides power to the throttle solenoid.
	• Fuse 21 (25 amp) protects the circuit that provides power to the On/Off switch.
	• A number of 2 and 5 amp fuses protect microprocessor circuits, control relay circuits, remote l...


	Relay Board
	Fuse Link
	The fuse link is located in the positive battery cable. The fuse link protects the electric syste...

	Glow Plugs
	Glow plugs heat the combustion chamber to aid in quick starting. The glow plugs are energized whe...
	An open glow plug (burned out) can be detected with the unit ammeter. The unit ammeter should sho...
	To isolate an open glow plug, remove the jumper bar and test each glow plug individually with an ...
	A shorted glow plug will be indicated by the ammeter showing full discharge when the Preheat-Star...


	1
	Testing Glow Plugs
	Thermoguard µP-VI Microprocessor Controller
	Refer to the THERMOGUARD mP�VI Microprocessor Controller Diagnosis Manual TK�50566 for complete s...




	Engine Maintenance
	The se 2.2 diesel engine has a pressure lubrication system. Oil is circulated by a gear-type oil ...
	From the oil pump, the oil passes through the oil supply pipe to the oil filter assembly. The oil...
	Oil passes from the main bearings, through drilled passages in the crankshaft, to the connecting ...
	From the rear camshaft bearing passageway, oil passes through an oil gallery inside the engine to...
	Oil at the camshaft idler gear support lubricates the idler bushing and passes through the transf...
	Engine Oil Change
	The engine oil should be changed according to the Maintenance Inspection Schedule. Drain the oil ...

	Oil Filter Change
	The oil filter should be changed along with the engine oil. Use a genuine Thermo King oil filter.
	1. Remove the filter.
	2. Apply oil to the rubber ring of the new filter and install the filter.
	3. Tighten the filter until the rubber ring makes contact, then tighten 1/2 turn more.
	4. Start the unit and check for leaks.
	The engine employs a closed, circulating type, pressurized cooling system. Correct engine tempera...
	All water cooled engines are shipped from the factory with a 50% permanent type antifreeze concen...
	This provides the following:
	1. Prevents freezing down to -34 C (-30 F).
	2. Retards rust and mineral scale that can cause engine overheating.
	3. Retards corrosion (acid) that can attack accumulator tanks, water tubes, radiators and core pl...
	4. Provides lubrication for the water pump seal.

	Antifreeze Maintenance Procedure
	As with all equipment containing antifreeze, periodic inspection on a regular basis is required t...
	Drain, flush and replace the total antifreeze mixture to maintain total cooling system protection...
	Checking the Antifreeze
	1.
	Check the solution concentration by using a temperature compensated antifreeze hydrometer or a re...

	Changing the Antifreeze
	1. Run the engine until it is up to its normal operating temperature. Stop the unit.
	2. Open the engine block drain and completely drain the coolant. Observe the coolant color. If th...
	a. Run clear water into the radiator and allow it to drain out of the block until it is clear.
	b. Close the block drain and install a commercially available radiator and block flushing agent, ...
	c. Open the engine block drain to drain the water and flushing solution.

	3. Run clear water into the radiator, and allow it to drain out of the block until it is clear.
	4. Inspect all hoses for deterioration and hose clamp tightness. Replace if necessary.
	5. Loosen the water pump belt. Check the water pump bearing for looseness.
	6. Inspect the radiator cap. Replace the cap if the gasket shows any signs of deterioration.
	7. Mix 3.8 liters (one gallon) of permanent type antifreeze concentrate meeting GM 6038-M specifi...
	8. Refill the radiator with the 50/50 antifreeze mixture and make sure to bleed the air from the ...


	Bleeding Air from the Cooling System
	Jiggle pin thermostats are original equipment on units that have se 2.2 engines. Jiggle pin therm...
	1. Disconnect the bypass hose from the thermostat housing until coolant comes out of the bypass h...
	2. Connect the bypass hose to the thermostat housing.
	3. Pour coolant into the system until it appears to be full.
	4. Make sure that the amount of coolant that goes back into the system is approximately equal to ...
	5. Start the unit on low speed, let it run for a minute, and then shut it off.
	6. Check the coolant level and add coolant if necessary.
	7. Repeat steps 5 and 6 until the coolant level stabilizes.

	Engine Thermostat
	For the best engine operation, use a 82 C (180 F) thermostat year-round.

	Thermostat
	The fuel system used on the Thermo King se 2.2 diesel engine is a high pressure distributor (VE t...
	The components of the fuel system are:
	1. Fuel tank
	2. Prefilter
	3. Fuel filter
	4. Water separator
	5. Priming pump
	6. Fuel Transfer pump
	7. Injection pump
	8. Injection nozzles
	The priming pump is used to manually draw fuel from the tank up to the transfer pump if the unit ...
	Operation
	Fuel is drawn from the fuel tank by the fuel transfer pump. The fuel transfer pump delivers fuel ...
	Fuel enters the injection pump and then a fuel supply pump. Pressure in the injection pump is set...
	Injection pump leakage, injection nozzle overflow and excess fuel from the fuel filter orifice ar...


	Engine Fuel System
	Maintenance
	The injection pump and fuel transfer pump are relatively trouble-free and if properly maintained ...
	Contamination is the most common cause of fuel system problems. Therefore, to ensure best operati...
	Whenever the fuel system is opened, take the following precautions to prevent dirt from entering ...
	1. Cap all fuel lines.
	2. Work in a relatively clean area whenever possible.
	3. Complete the work in the shortest possible time.
	Any major injection pump or nozzle repairs should be done by a quality diesel injection service s...
	The following procedures can be done under field conditions:
	1. Bleeding air from the fuel system.
	2. Fuel tank and filter system maintenance.
	3. Priming pump (hand) replacement or repair.*
	4. Fuel transfer pump replacement or repair.*
	5. Injection line replacement.*
	6. Injection pump and governor adjustments.
	7. Injection pump timing.
	8. Nozzle spray pattern testing and adjustment.*
	9. Minor rebuilding of nozzles.*
	*These procedures are covered in the di 2.2 and se 2.2 Overhaul Manual TK 8009.

	Bleeding the Fuel System
	If the engine runs out of fuel, repairs are made to the fuel system, or if air gets into the syst...
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	Fuel Tank
	To bleed air from the fuel system:
	1. Loosen the bleed screw on top of the injection pump about one turn.
	2. Unscrew the priming pump handle and manually prime the fuel system until air bubbles are no lo...
	3. Tighten the bleed screw and screw the priming pump handle back in.
	4. Start the engine and observe the engine run for a few minutes. If the engine fails to start, o...
	Draining Water From Fuel Tank
	Water run through the system may damage the injection pump or nozzles. Damage to the fuel system ...
	1. Place a container under the fuel tank to catch the draining water and fuel.
	2. Remove the drain plug from the bottom of the fuel tank.
	3. Let the water and fuel drain into the container until no water is visible in the fuel draining...
	4. Install the drain plug.

	Fuel Filter/Water Separator
	The fuel filter/water separator removes water from the fuel and returns it to the fuel tank.

	Fuel Filter/Water Separator Replacement
	Replace the fuel filter/water separator every 2,500 hours.
	1. Unscrew the fuel filter/water separator canister with a strap wrench. Drain, and dispose of pr...
	2. Clean the filter head seal surface.
	3. Lubricate the canister seal with clean fuel.
	4. Through one of the small openings in the top of the canister, fill the new fuel filter/water s...
	5. Screw the new canister on hand-tight. Using a strap wrench, tighten another 1/4 turn.

	Engine Speed Adjustments
	When the diesel engine fails to maintain the correct engine speed, check the following before adj...
	1. Check the prefilter screen. Check the speed.
	2. Bleed the air out of the fuel system. Check the speed.
	3. Bleed the air out of the nozzles. Check the speed.
	Make the engine speed adjustments with the engine fully warmed up.
	High Speed
	1. Run the unit in high speed and check the high speed rpm. It should be 2175 to 2225 rpm.
	2. Shut the unit off.
	3. Remove the control rod from the high speed solenoid.
	4. Remove the boot from the high speed solenoid.
	5. Pull the plunger out of the solenoid enough to loosen the jam nut. An Allen wrench placed in t...
	6. Replace the control rod, start the unit and check the speed. When the speed is correct, tighte...



	High Speed Adjustment
	Low Speed
	1. Loosen the jam nut on the low speed adjustment screw.
	2. Run the unit in low speed. Adjust the screw to obtain the correct speed. It should be 1425 to ...
	3. Tighten the jam nut and recheck the speed.


	Injection Pump Adjustments
	Maximum Speed
	The maximum speed limit screw is adjusted and sealed at the factory. It should not need adjustmen...

	Full Load Adjusting Screw
	The full load screw is set and sealed at the factory and should not need adjustment. If the adjus...
	In an emergency, a rough setting for the screw is approximately 15.5 mm (0.61 in.) from the tip o...

	Injection Pump Service
	Injection Pump Removal
	1. Remove the fuel injection lines. Cover all injection lines and fuel lines with plastic covers ...
	2. Remove inlet and outlet fuel lines from the transfer pump. Cap all lines.
	3. Remove the high speed linkage.
	4. Remove the five mounting bolts that fasten the timing cover to the pump mount flange.
	5. Remove the injection pump.

	Injection Pump Installation & Timing
	1. Remove the valve cover and rotate the engine in the direction of rotation, clockwise from the ...



	Injection Timing Mark
	Timing Marks
	TC Mark on Flywheel
	2. Before installing the pump, rotate the gear until the “O” marked on the gear is approximately ...
	3. Remove the injection pump access cover from the timing gear cover.
	4. Install the pump in the engine, lining up the “O” with the timing mark cast into the access hole.
	5. Install and torque the injection pump mounting bolts.

	Injection Pump Timing Mark
	6. Remove the 8 mm bolt located at the back of the injection pump in the middle of the injection ...

	Dial Indicator Installation
	7. Rotate the engine backwards, counterclockwise from the front, to approximately 89 mm (3.5 in.)...
	8. Adjust the dial indicator to zero. The pump plunger should be at the bottom of its stroke. To ...
	9. Rotate the engine forward, clockwise from the front, to the injection timing mark.
	10. The dial indicator should now show the pump plunger is at 0.5 mm (0.02 in.) from the bottom o...
	11. If the timing position is not correct, loosen the three bolts on the front flange of the pump.
	12. If the dial indicator shows a figure larger than 0.5 mm (0.02 in.), rotate the top of the pum...
	13. Perform a final check by turning the engine backwards, counterclockwise from the front, beyon...
	14. Remove the dial indicator and replace the timing bolt.
	1. Remove the valve cover. Torque the cylinder head bolts to 85 N•m (63 ft-lb) before adjusting t...
	2. The valves are adjusted to 0.4 mm (0.016 in.). When the right gap is obtained, MAKE SURE to ti...

	Valve Adjustments and Cylinder Configurations
	Valve Adjustments
	a. Turn the crankshaft clockwise from the front, until the TC mark on the flywheel aligns with th...

	Top Dead Center Marks
	b. Wiggle the push rods on the No. 1 intake and exhaust valves. If both push rods are loose enoug...

	If instead, the No. 1 push rods are tight and the No. 4 push rods are loose, the No. 4 piston is ...
	An alternate method is to remove the camshaft gear access cover and rotate the engine until the “...
	Adjust both valves on the No. 1 cylinder, the intake valve on the No. 2 cylinder, and the exhaust...
	c. Turn the crankshaft one full turn, clockwise from the front, and align the TC mark. This is TD...
	d. Make sure to tighten each lock nut while holding the adjusting screw in position.
	3. Install the valve cover making sure that the gasket is in position.
	Figure 1: Figure 2: Partially Figure 3: Fully Unrestricted Position Restricted Position Restricte...
	Positive Crankcase Ventilation System Operation
	The Positive Crankcase Ventilation (PCV) system ducts gases formed in the crankcase directly to t...
	The PCV valve is located in the valve cover. It uses a spring and diaphragm to maintain a constan...
	The following schematics illustrate the Positive Crankcase Ventilation (PCV) operation. In the un...
	Checking Crankcase Pressure
	(See Figure 2-63, Measuring Crankcase Pressure, from Overhaul Manual - di 2.2 and se 2.2, TK 8009...
	Use a 127 to 254 mm (5 to 10 in.) Magnehelic Gauge to measure crankcase pressure. At High and Low...
	If crankcase pressure is more than 76 mm (3 in.) H2O:
	• Restriction in hose (dirt or ice). -or-
	• PCV diaphragm is frozen to seat in valve. -or-
	• Plugged atmospheric vent hole in PCV cover.
	If crankcase pressure is below 0 mm (0 in.) H2O (in vacuum):
	• PCV diaphragm has torn and is no longer controlling gas flow.
	Checking Oil Level
	Crossover Hose Alignment
	During a routine service on these units, check the orientation of the crossover hose from the air...

	ENGINE AIR CLEANER (Filter)

	Crossover Hose Alignment
	A heavy duty, dry air cleaner filters all of the air entering the engine. Excessive restriction o...
	An air restriction indicator is installed in the air intake manifold. Visually inspect the restri...

	Model 30 Dry Air Cleaner System (Model 50 Similar)
	Belts should be regularly inspected during unit pretrip inspections for wear, scuffing or crackin...
	Using belt tension gauge, P/N 204-427, is the best method of checking belts for tightness. Instal...
	Model 30 Belt Adjustments
	Alternator Belt Adjustment
	The alternator belt tension should read 35 on the belt tension gauge.
	1. Loosen the alternator pivot bolt and the adjusting arm bolt.
	2. Move the alternator on the adjusting arm slots to adjust the belt to 35 on the belt tension ga...
	3. Tighten the adjusting arm bolt and alternator pivot bolt.

	Upper and Lower Fan Belt Adjustment
	The upper fan belt should read 74 and the lower fan belt should read 67 on the belt tension gauge.
	1. Loosen the idler assembly pivot bolts and the idler adjusting arm bolts.
	2. Push in or pull out on the idler adjusting arm to “center” the idler assembly between the belt...
	3. Tighten both idler adjusting arm bolts and both idler assembly pivot bolts.


	Model 30 Fan Belt Replacement
	Lower Fan Belt
	Removal
	1. Loosen both idler adjusting arm bolts and both idler pulley assembly bolts.
	2. Push the idler adjusting arm IN. The lower fan belt will come off the engine pulley. Move the ...



	Model 30 Belt Arrangement
	Installation
	1. Slip the belt into the groove of the idler pulley.
	2. Push the idler adjusting arm back in toward the unit.
	3. Slip the belt onto the pulley groove on the engine.
	4. Pull the idler adjusting arm back OUT and adjust the belts to the proper tension.
	5. Tighten the idler assembly pivot bolts and the idler adjusting arm bolts.

	Upper Fan Belt
	Removal
	1. Loosen the idler adjusting arm bolts and remove the lower fan belt
	2. Push the idler adjusting arm in and the idler assembly up. The upper belt should become slack ...
	3. Pull the idler adjusting arm OUT. The upper fan belt should slip off the idler pulley as the i...
	4. Loosen the two condenser fan hubs to the shaft clamping bolts and the end of shaft bolt.
	5. Tap the blower wheel with a soft hammer to drive the blower wheel up the fan shaft to provide ...
	6. Lift the belt up over the condenser blower wheel and remove it from the unit.

	Installation
	1. Slip the belt over the condenser blower wheel and place it in the condenser fan pulley.
	2. Drive the condenser blower wheel out toward the condenser fan inlet ring using a soft hammer.
	3. Position the blower wheel so the edge of the inlet ring lines up with the alignment mark on th...
	4. Check the radial clearance between the blower wheel and inlet ring with a gauge wire. Check ar...


	Condenser Blower Alignment
	5. Torque the blower hub clamping bolts to 24�N•m (18�ft-lb).
	6. Seat the upper belt in the blower wheel pulley groove.
	7. Push inward on the idler adjusting arm and slip the belt into the idler pulley groove.
	8. Pull the idler adjusting arm forward and install the lower fan belt.



	Structural Maintenance
	Unit and Engine Mounting Bolts
	Check and tighten all unit and engine mounting bolts during scheduled maintenance inspections. To...

	Unit Inspection
	Inspect the unit during pre-trip inspection and scheduled maintenance inspections for loose or br...

	Condenser, Evaporator, and Radiator Coils
	Clean the coils during scheduled maintenance inspections. Remove any debris (e.g., leaves or plas...

	Defrost Drains
	Clean the defrost drains during scheduled maintenance inspections to be sure the lines remain open.

	Unit installation
	All nuts that hold the unit to the trailer are accessible using an impact wrench with a 10 in. ex...
	Unit and Engine Mounting Bolts

	Defrost Damper
	Defrost Damper Adjustment
	Check the damper during scheduled maintenance inspections for shaft wear, end play, and the abili...
	Position the damper so that air flow is stopped on the top and bottom edges with the solenoid plu...
	To adjust the damper:

	1. Remove the damper assembly from the evaporator.
	2. Disconnect the damper link from the eye bolt.
	3. Check Distance A, the distance from the shoulder on the solenoid to the center of the hole in ...
	4. If necessary, adjust Distance A to the proper dimension by loosening the locknut on the end of...
	5. Connect the damper link to the eye bolt.
	6. Energize the solenoid (apply 12 volts dc) and check the damper blade to make sure that both ed...
	7. Adjust the damper blade stops so they contact the edges of the damper blade. This keeps the da...
	8. De-energize and energize the damper several times to make sure that the damper operates correc...
	9. Make sure the damper blade rests on the round stops when the damper is open. Adjust the round ...
	10. Install the damper assembly in the evaporator.

	Condenser and Evaporator Fan Location
	When mounting the condenser or evaporator fan and hub assembly on the fanshaft, the blowers and i...
	Condenser Fan Blower
	1. Loosen the condenser inlet ring (spinning) on the condenser coil bulkhead.
	2. Slide the blower towards the inlet ring until it contacts the inlet ring. This centers the inl...
	3. Tighten the inlet ring securely.
	4. Slide the blower away from the inlet ring.
	5. Pass a gauge wire completely around the blower orifice to check for uniform clearance.
	6. Spin the blower by hand to check for blower distortion.
	7. Position the blower so the edge of the inlet ring lines up with the alignment mark on the blower.
	8. Torque blower hub bolts to 18 ft-lb (24 N•m).
	Condenser Blower Alignment
	Evaporator Fan Blower


	1. Loosen the inlet rings on the sides of the blower housing.
	2. Center the blower wheel in the blower housing with equal overlap on both inlet rings. The over...
	3. Tighten the hub bolts that hold the blower wheel on the fanshaft.
	4. Center the inlet rings in the blower orifices. Tighten the inlet rings securely.
	5. Check the radial clearance by passing a wire completely around the circumference of the inlet ...
	6. Torque the blower hub bolts to 18 ft-lb (24 N•m).
	Evaporator Fan Location
	Fan Shaft Assembly
	The unit is equipped with a one-piece fan shaft assembly that contains tapered roller bearings in...
	Fan Shaft Assembly Overhaul
	Disassembly



	1. Remove the fan shaft assembly from the unit. Remove both oil plugs and drain the oil from the ...
	2. After draining the oil from the housing, remove the four retaining bolts from the condenser en...
	3. To remove the shaft from the assembly, tap the opposite end of the shaft with a soft hammer. A...
	4. Using a punch, remove the oil seal from the evaporator end of the assembly. With the seal remo...
	5. Check the condition of the vent. If it is loose or damaged, it must be repaired or replaced.
	6. After all the parts are cleaned, inspect the bearings and bearing races for wear or damage.
	7. If necessary, remove the bearings by tapping them off the shaft with a hammer and a punch. Be ...
	8. The bearing races can now be driven out with a punch and replaced in the same manner.
	Reassembly

	1. Tap the new bearings on the shaft with a pipe.
	2. Install new oil seals after replacing the bearing races.
	3. Replace the shaft in the housing. Install a new seal in the retainer cap. Use the original shi...
	4. Install the retainer cap assembly over the shaft, then install the bolts.
	5. Torque the bolts in a criss-cross pattern in equal steps to 80 in-lb (9.04 N•m).
	6. Lock the assembly in a vise and set up a dial indicator to read end-play. To measure the end-p...
	Fan Shaft Assembly

	7. After correct end-play is obtained, add oil for the bearings.
	8. Lock the assembly in a vise with the vent facing up. Pour the oil (P/N 203-278) through the to...
	9. Place the assembly on the workbench with the vent up. Rotate the shaft by hand. The shaft shou...

	Idler Assembly
	The unit is equipped with a one-piece idler assembly that contains tapered roller bearings in a s...
	Idler Assembly Overhaul
	Disassembly

	1. Remove the idler assembly from the unit. Remove both oil plugs and drain the oil from the hous...
	2. After draining the oil from the housing, remove the four retaining bolts from the curbside end...
	3. To remove the shaft from the assembly, tap the opposite end of the shaft with a soft hammer. A...
	4. Using a punch, remove the oil seal from the curbside end of the assembly. With the seal remove...
	5. Check the condition of the vent. If it is loose or damaged, it must be repaired or replaced.
	6. After all the parts are cleaned, inspect the bearings and bearing races for wear or damage.
	7. To replace the bearings, first drive bearing off shaft with a punch at notch in the base of th...
	Reassembly

	1. Install the new bearings on the shaft with a pipe. Place the pipe over the shaft and drive bea...
	2. Install a new oil seal on the curbside end of the assembly after replacing the bearing race an...
	3. Replace the shaft in the housing. Install a new seal in the retainer cap. Use the original shi...
	4. Install the retainer cap assembly over the shaft, then install the bolts.
	5. Torque the bolts in a criss-cross pattern in equal steps to 80 in-lb (9.04 N•m).
	6. Lock the assembly in a vise and set up a dial indicator to read end-play. To measure the end-p...
	7. After the correct end-play is obtained, add approximately 1.5 oz (44 ml) of oil for the bearings.
	8. Place the assembly on the workbench with the vent up. Rotate the shaft by hand. The shaft shou...
	.
	Idler Assembly



	Mechanical Diagnosis
	Engine will not crank
	Starter motor turns but engine does not crank
	Engine cranks but fails to start
	Engine stops after starting
	Engine does not develop full power
	Engine speed too high
	Engine fails to stop when unit is OFF
	Engine knocks heavily
	Engine runs hot
	Oil pressure low
	High oil consumption

	Refrigeration Diagnosis
	Defrost and Heating Cycle
	Refrigeration Cycle
	Cool Cycle with Electronic Throttling Valve (Optional)
	Heat/Defrost Cycle with Electronic Throttling Valve (Optional)
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