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COOLING SYSTEM DIAGNOSIS CHART - GAS
ENGINE

COOLING SYSTEM DIAGNOSIS CHART

CONDITION POSSIBLE CAUSES CORRECTION

TEMPERATURE GAUGE READS
LOW

1. Has a Diagnostic Trouble Code
(DTC) been set indicating a stuck
open thermostat?

1. Refer to (Refer to 25 - EMIS-
SIONS CONTROL - DESCRIP-
TION) for On-Board Diagnostics
and DTC information. Replace ther-
mostat if necessary.

2. Is the temperature sending unit
connected?

2. Check the temperature sensor
connector. (Refer to 7 - COOLING/
ENGINE/ENGINE COOLANT TEMP
SENSOR - DESCRIPTION). Repair
connector if necessary.

3. Is the temperature gauge oper-
ating OK?

3. Check gauge operation. Repair
as necessary.

4. Coolant level low in cold ambi-
ent temperatures accompanied
with poor heater performance.

4. Check coolant level in the cool-
ant pressure botttle and the radia-
tor. Inspect system for leaks.
Repair leaks as necessary.

5. Improper operation of internal
heater doors or heater controls.

5. Inspect heater and repair as
necessary. (Refer to 24 - HEATING
& AIR CONDITIONING - DIAGNO-
SIS AND TESTING)

6. Electric fan functioning when not
required.

6. Inspect electric fan for proper
operation. Refer to Electric Cooling
Fan in this section. Refer to group
8W for electric cooling fan and
relay circuit schematic data.
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CONDITION POSSIBLE CAUSES CORRECTION

TEMPERATURE GAUGE READS
HIGH OR THE COOLANT WARN-
ING LAMP ILLUMINATES. COOL-
ANT MAY OR MAY NOT BE LOST
OR LEAKING FROM THE COOL-
ING SYSTEM.

1. Trailer is being towed, a steep
hill is being climbed, vehicle is
operated in slow moving traffic, or
engine is being idled with very
high ambient (outside) tempera-
tures and the air conditioning is
on. Higher altitudes could aggra-
vate these conditions.

1. This may be a temporary condi-
tion and repair is not necessary.
Turn off the air conditioning and
attempt to drive the vehicle without
any of the previous conditions.
Observe the temperature gauge.
The gauge should return to the
normal range. If the gauge does
not return to the normal range,
determine the cause for overheat-
ing and repair.

2. Is the temperature gauge read-
ing correctly?

2. Check gauge. (Refer to Group
8J - INSTRUMENT CLUSTER).
Repair as necessary.

3. Is the temperature warning illu-
minating unnecessarily?

3. Check warning lamp operation.
(Refer to Group 8J - INSTRU-
MENT CLUSTER).Repair as neces-
sary.

4. Coolant low in coolant pressure
bottle and radiator?

4. Check for coolant leaks and
repair as necessary. (Refer to 7 -
COOLING - DIAGNOSIS AND
TESTING).

5. Pressure cap not installed
tightly. If cap is loose, boiling point
of coolant will be lowered. Also
refer to the following Step 6.

5. Tighten cap

6. Poor seals at the radiator cap. 6. (a) Check condition of cap and
cap seals. (Refer to 7 - COOLING/
ENGINE/RADIATOR PRESSURE
CAP - DIAGNOSIS AND TEST-
ING).

(b) Check condition of radiator filler
neck. If neck is bent or damaged,
replace radiator.

7. Coolant not flowing through sys-
tem.

7. (a) Check condition of pressure
bottle cap and cap seals. (Refer to
7 - COOLING/ENGINE/RADIATOR
PRESSURE CAP - DIAGNOSIS
AND TESTING).

(b) Check condition of radiator vent
nipple. If neck is damaged, replace
radiator.

(c) Check condition of the hose
from the radiator to the coolant
tank. It should fit tight at both ends
without any kinks or tears. Replace
hose if necessary.

(d) Check pressure bottle/overflow
tank and tanks hoses for blockage.
Repair as necessary.
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CONDITION POSSIBLE CAUSES CORRECTION

8. Incorrect coolant concentration 8. Check coolant. (Refer to 7 -
COOLING/ENGINE/COOLANT -
DESCRIPTION) for correct coolant/
water mixture ratio.

9. Fan installed backwards on vis-
cous drive.

9. Mount fan on drive correctly.

10. Radiator or A/C condenser fins
are dirty or clogged.

10. Remove insects and debris.
(Refer to 7 - COOLING/ENGINE/
RADIATOR - CLEANING).

11. Radiator core is corroded or
plugged.

11. Have radiator re-cored or
replaced.

12. Fuel or ignition system prob-
lems.

12. Refer to FUEL and /or IGNI-
TION CONTROL for diagnosis.

13. Dragging brakes. 13. Check and correct as neces-
sary. (Refer to 5 - BRAKES -
DIAGNOSIS AND TESTING) for
correct procedures.

14. Bug screen or cardboard is
being used, reducing airflow.

14. Remove bug screen or card-
board.

15. Thermostat partially or com-
pletely shut.

15. Check thermostat operation
and replaces necessary. (Refer to
7 - COOLING/ENGINE/ENGINE
COOLANT THERMOSTAT - DIAG-
NOSIS AND TESTING).

16. Viscous fan drive not operating
properly.

16. Check fan drive operation and
replace as necessary. (Refer to 7 -
COOLING/ENGINE/FAN DRIVE
VISCOUS CLUTCH - DIAGNOSIS
AND TESTING).

17. Cylinder head gasket leaking. 17. Check for cylinder head gasket
leaks. (Refer to 7 - COOLING -
DIAGNOSIS AND TESTING). For
repair, (Refer to 9 - ENGINE/CYL-
INDER HEAD - REMOVAL).

18. Heater core leaking. 18. Check heater core for leaks.
(Refer to 24 - HEATING & AIR
CONDITIONING/PLUMBING/
HEATER CORE - REMOVAL).
Repair as necessary.

19. Electric fan not functioning. 19. Inspect electric fan for proper
operation. Refer to Electric Cooling
Fan in this section. Refer to Group
8W for electric cooling fan and
relay circuit schematic data.

7 - 8 COOLING KJ

COOLING (Continued)



CONDITION POSSIBLE CAUSES CORRECTION

TEMPERATURE GAUGE READ-
ING IS INCONSISTENT (FLUCTU-
ATES, CYCLES OR IS ERRATIC)

1. During cold weather operation,
with the heater blower in the high
position, the gauge reading may
drop slightly.

1. A normal condition. No correc-
tion is necessary.

2. Temperature gauge or engine
mounted gauge sensor defective
or shorted. Also, corroded or loose
wiring in this circuit.

2. Check operation of gauge and
repair if necessary. Refer to Group
8J, Instrument cluster.

3. Gauge reading rises when vehi-
cle is brought to a stop after
heavy use (engine still running)

3. A normal condition. No correc-
tion is necessary. Gauge should
return to normal range after vehicle
is driven.

4. Gauge reading high after re-
starting a warmed up (hot) engine.

4. A normal condition. No correc-
tion is necessary. The gauge
should return to normal range after
a few minutes of engine operation.

5. Coolant level low in cooling sys-
tem (air will build up in the cooling
system causing the thermostat to
open late).

5. Check and correct coolant leaks.
(Refer to 7 - COOLING - DIAGNO-
SIS AND TESTING).

6. Cylinder head gasket leaking
allowing exhaust gas to enter cool-
ing system causing a thermostat to
open late.

6. (a) Check for cylinder head gas-
ket leaks. (Refer to 7 - COOLING -
DIAGNOSIS AND TESTING).

(b) Check for coolant in the engine
oil. Inspect for white steam emitting
from the exhaust system. Repair
as necessary.

7. Water pump impeller loose on
shaft.

7. Check water pump and replace
as necessary. (Refer to 7 - COOL-
ING/ENGINE/WATER PUMP -
DIAGNOSIS AND TESTING).

8. Loose accessory drive belt.
(water pump slipping)

8. (Refer to 7 - COOLING/ACCES-
SORY DRIVE/DRIVE BELTS -
DIAGNOSIS AND TESTING).
Check and correct as necessary.

9. Air leak on the suction side of
the water pump allows air to build
up in cooling system causing ther-
mostat to open late.

9. Locate leak and repair as nec-
essary.

PRESSURE CAP IS BLOWING
OFF STEAM AND/OR COOLANT
TO COOLANT TANK. TEMPERA-
TURE GAUGE READING MAY BE
ABOVE NORMAL BUT NOT HIGH.
COOLANT LEVEL MAY BE HIGH
IN COOLANT RESERVE/OVER-
FLOW TANK

1. Pressure relief valve in pressure
bottle cap is defective.

1. Check condition of radiator cap
and cap seals. (Refer to 7 -
COOLING/ENGINE/RADIATOR
PRESSURE CAP - DIAGNOSIS
AND TESTING). Replace cap as
necessary.
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CONDITION POSSIBLE CAUSES CORRECTION

COOLANT LOSS TO THE
GROUND WITHOUT PRESSURE
CAP BLOWOFF. GAUGE READ-
ING HIGH OR HOT

1. Coolant leaks in radiator, cool-
ing system hoses, water pump or
engine.

1. Pressure test and repair as nec-
essary. (Refer to 7 - COOLING -
DIAGNOSIS AND TESTING).

DETONATION OR PRE-IGNITION
(NOT CAUSED BY IGNITION SYS-
TEM). GAUGE MAY OR MAY NOT
BE READING HIGH

1. Engine overheating. 1. Check reason for overheating
and repair as necessary.

2. Freeze point of coolant not cor-
rect. Mixture is too rich or too
lean.

2. Check coolant concentration.
(Refer to 7 - COOLING/ENGINE/
COOLANT - DESCRIPTION) and
adjust ratio as required.

HOSE OR HOSES COLLAPSE
WHILE ENGINE IS RUNNING

1. Vacuum created in cooling sys-
tem on engine cool-down is not
being relieved through coolant
reserve/overflow system.

1. (a) Radiator cap relief valve
stuck. (Refer to 7 - COOLING/EN-
GINE/RADIATOR PRESSURE CAP
- DIAGNOSIS AND TESTING).
Replace if necessary

(b) Hose between coolant reserve/
overflow tank and radiator is
kinked. Repair as necessary.

(c) Vent at coolant reserve/overflow
tank is plugged. Clean vent and
repair as necessary.

(d) Reserve/overflow tank is inter-
nally blocked or plugged. Check for
blockage and repair as necessary.

NOISY VISCOUS FAN/DRIVE 1. Fan blades loose. 1. Replace fan blade assembly.
(Refer to 7 - COOLING/ENGINE/
RADIATOR FAN - REMOVAL)

2. Fan blades striking a surround-
ing object.

2. Locate point of fan blade contact
and repair as necessary.

3. Air obstructions at radiator or air
conditioning condenser.

3. Remove obstructions and/or
clean debris or insects from radia-
tor or A/C condenser.

4. Thermal viscous fan drive has
defective bearing.

4. Replace fan drive. Bearing is not
serviceable. (Refer to 7 - COOL-
ING/ENGINE/RADIATOR FAN -
REMOVAL).
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CONDITION POSSIBLE CAUSES CORRECTION

INADEQUATE HEATER PERFOR-
MANCE. THERMOSTAT FAILED IN
OPEN POSITION

1. Has a Diagnostic trouble Code
(DTC) been set?

1. (Refer to 25 - EMISSIONS
CONTROL - DESCRIPTION) for
correct procedures and replace
thermostat if necessary

2. Coolant level low 2. (Refer to 7 - COOLING - DIAG-
NOSIS AND TESTING).

3. Obstructions in heater hose/fit-
tings

3. Remove heater hoses at both
ends and check for obstructions

4. Heater hose kinked 4. Locate kinked area and repair
as necessary

5. Water pump is not pumping
water to/through the heater core.
When the engine is fully warmed
up, both heater hoses should be
hot to the touch. If only one of the
hoses is hot, the water pump may
not be operating correctly or the
heater core may be plugged.
Accessory drive belt may be slip-
ping causing poor water pump
operation.

5. (Refer to 7 - COOLING/EN-
GINE/WATER PUMP - DIAGNOSIS
AND TESTING). If a slipping belt is
detected, (Refer to 7 - COOLING/
ACCESSORY DRIVE/DRIVE
BELTS - REMOVAL). If heater core
obstruction is detected, (Refer to 7
- COOLING - STANDARD PROCE-
DURE) for cooling system reverse
flushing.

STEAM IS COMING FROM THE
FRONT OF VEHICLE NEAR THE
GRILL AREA WHEN WEATHER IS
WET, ENGINE IS WARMED UP
AND RUNNING, AND VEHICLE IS
STATIONARY. TEMPERATURE
GAUGE IS IN NORMAL RANGE

1. During wet weather, moisture
(snow, ice or rain condensation) on
the radiator or condensor will
evaporate when the thermostat
opens. This opening allows heated
water into the radiator. When the
moisture contacts the hot radiator
or condensor, steam may be emit-
ted. This usually occurs in cold
weather with no fan or airflow to
blow it away.

1. Occasional steam emitting from
this area is normal. No repair is
necessary.

COOLANT COLOR 1. Coolant color is not necessarily
an indication of adequate corrosion
or temperature protection. Do not
rely on coolant color for determin-
ing condition of coolant.

1. (Refer to 7 - COOLING/EN-
GINE/COOLANT - DESCRIPTION)
for coolant concentration informa-
tion. Adjust coolant mixture as nec-
essary.

COOLANT LEVEL CHANGES IN
COOLANT RESERVE/OVERFLOW
TANK. TEMPERATURE GAUGE IS
IN NORMAL RANGE

1. Level changes are to be
expected as coolant volume fluctu-
ates with engine temperature. If
the level in the tank was between
the FULL and ADD marks at nor-
mal operating temperature, the
level should return to within that
range after operation at elevated
temperatures.

1. A normal condition. No repair is
necessary.
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SERPENTINE DRIVE BELT DIAGNOSIS CHART

CONDITION POSSIBLE CAUSES CORRECTION

RIB CHUNKING (ONE OR MORE
RIBS HAS SEPARATED FROM
BELT BODY)

1. Foreign objects imbedded in pul-
ley grooves.

1. Remove foreign objects from
pulley grooves. Replace belt.

2. Installation damage. 2. Replace belt.

RIB OR BELT WEAR 1. Pulley(s) misaligned. 1. Align pulley(s).

2. Abrasive environment. 2. Clean pulley(s). Replace belt if
necessary.

3. Rusted pulley(s). 3. Clean rust from pulley(s).

4. Sharp or jagged pulley groove
tips.

4. Replace pulley.

5. Rubber deteriorated. 5. Replace belt.

LONGITUDINAL BELT CRACK-
ING (CRACKS BETWEEN TWO
RIBS)

1. Belt has mistracked from pulley
groove.

1. Replace belt.

2. Pulley groove tip has worn away
rubber to tensile member.

2. Replace belt.

BELT SLIPS 1. Belt slipping because of insuffi-
cient tension.

1. Replace automatic belt ten-
sioner.

2. Belt routed 2. Verify belt routing.

incorrectly

3. Incorrect belt. 3. Replace belt.

4. Belt or pulley subjected to sub-
stance (belt dressing, oil ethylene
glycol) that has reduced friction.

4. Replace belt and clean pulleys.

5. Driven component bearing failure. 5. Replace faulty component bear-
ing.

6. Belt glazed and hardened from
heat and excessive slippage.

6. Replace belt.

“GROOVE JUMPING9 (BELT
DOES NOT MAINTAIN COR-
RECT POSITION ON PULLEY)

1. Belt tension either too high or too
low.

1. Replace automatic belt ten-
sioner.

2. Belt routed 2. Verify belt routing.

incorrectly.

3. Incorrect belt. 3. Replace belt.

4. Pulley(s) not within design toler-
ance.

4. Replace pulley(s).

5. Foreign object(s) in grooves. 5. Remove foreign objects from
grooves.

6. Pulley misalignment. 6. Check and replace.

7. Belt cord line is broken. 7. Replace belt.
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CONDITION POSSIBLE CAUSES CORRECTION

BELT BROKEN (NOTE: IDEN-
TIFY AND CORRECT PROBLEM
BEFORE NEW BELT IS
INSTALLED)

1. Excessive tension. 1. Replace belt and automatic belt
tensioner.

2. Incorrect belt. 2. Replace belt.

3. Tensile member damaged during
belt installation.

3. Replace belt.

4. Severe misalignment. 4. Check and replace.

5. Bracket, pulley, or bearing failure. 5. Replace defective component
and belt.

NOISE (OBJECTIONABLE
SQUEAL, SQUEAK, OR RUMBLE
IS HEARD OR FELT WHILE
DRIVE BELT IS IN OPERATION)

1. Belt slippage. 1. Replace belt or automatic belt
tensioner.

2. Bearing noise. 2. Locate and repair.

3. Belt misalignment. 3. Replace belt.

4. Belt-to-pulley mismatch. 4. Install correct belt.

BELT TENSIONERS

DESCRIPTION
The automatic belt tensioner is a spring loaded

arm and pulley assembly. The tensioner assembly is
designed to apply constant pressure on the accessory
drive belt to maintain proper belt tension.

OPERATION

WARNING: THE AUTOMATIC BELT TENSIONER
ASSEMBLY IS SPRING LOADED. DO NOT ATTEMPT
TO DISASSEMBLE THE TENSIONER ASSEMBLY.

The automatic belt tensioner maintains correct belt
tension using a coiled spring within the tensioner
housing. The spring applies pressure to the tensioner
arm pressing the arm into the belt, tensioning the
belt.

If a new belt is being installed, the arrow must be
within approximately 3 mm (1/8 in.) of indexing
mark. Belt is considered new if it has been used 15
minutes or less. If this specification cannot be met,
check for:

• The wrong belt being installed (incorrect length/
width)

• Worn bearings on an engine accessory (A/C com-
pressor, power steering pump, water pump, idler pul-
ley or generator)

• A pulley on an engine accessory being loose
• Misalignment of an engine accessory
• Belt incorrectly routed.

REMOVAL

2.4L ENGINE
(1) Remove accessory drive belt (Refer to 7 -

COOLING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL).

(2) Remove tensioner assembly from engine acces-
sory drive bracket (Fig. 2).

Fig. 2 Accessory Drive Bracket
1- UPPER TIMING BELT COVER
2- LOWER TIMING BELT COVER
3- BELT TENSIONER
4- ACCESSORY DRIVE BRACKET
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TRANSMISSION

TABLE OF CONTENTS

page page

TRANSMISSION
STANDARD PROCEDURE - TRANSMISSION

COOLER LINE QUICK CONNECT FITTING
DISASSEMBLY/ASSEMBLY . . . . . . . . . . . . . . 45

TRANS COOLER
DESCRIPTION . . . . . . . . . . . . . . . . . . . . . . . . . 46
REMOVAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46
INSTALLATION . . . . . . . . . . . . . . . . . . . . . . . . . 46

TRANSMISSION

STANDARD PROCEDURE - TRANSMISSION
COOLER LINE QUICK CONNECT FITTING
DISASSEMBLY/ASSEMBLY

DISCONNECT
(1) Remove dust cap by pulling it straight back off

of quick connect fitting. (Fig. 1)
(2) Place disconnect tool Special Tool 8875A onto

transmission cooler line with the fingers of the tool
facing the quick connect fitting.

(3) Slide disconnect tool down the transmission
line and engage the fingers of the tool into the
retaining clip. When properly engaged in the clip, the
tool will fit flush against the quick connect fitting.

(4) Rotate the disconnect tool 60° to expand the
retaining clip.

(5) While holding the disconnect tool against the
quick connect fitting, pull back on the transmission
cooler line to remove.

Fig. 1 Oil Cooler Line Quick Connect Fitting -
Disassembly

1 - QUICK CONNECT FITTING
2 - DUST CAP
3 - OIL COOLER LINE
4 - SPECIAL TOOL 8875A
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CONNECT

(1) Align transmission cooler line with quick con-
nect fitting while pushing straight into the fitting.

(2) Push in on transmission cooler line until a
“click” is heard or felt (Fig. 2).

(3) Slide dust cap down the transmission cooler
line and snap it over the quick connect fitting until it
is fully seated and rotates freely (Fig. 2). Dust cap

will only snap over quick connect fitting when the
transmission cooler line is properly installed.

NOTE: If dust cap will not snap into place, repeat
assembly step #2.

TRANS COOLER

DESCRIPTION
The automatic transmission cooler is located in the

front of the condenser and behind the front fascia.
The transmission cooler is a heat exchanger that
allows heat in the transmission fluid to be trans-
ferred to the air passing over the cooler fins.

The transmission oil cooler for the 2.8L Diesel with
automatic transmission integrated into the A/C con-
denser.

The Transmission oil cooler assembly is equipped
with quick connect fitting for the transmission oil
cooler lines.

REMOVAL
(1) Remove electric cooling fan (Refer to 7 - COOL-

ING/ENGINE/RADIATOR FAN - REMOVAL).
(2) Position cooling fan out of the way.
(3) Using Tool 8875A, disconnect transmission

cooler tube from the transmission cooler (Refer to 7 -
COOLING/TRANSMISSION - STANDARD PROCE-
DURE).

(4) Remove the transmission cooler mounting
bolts.

(5) Remove transmission cooler from vehicle.

INSTALLATION
(1) Position transmission cooler in vehicle.
(2) Install transmission mounting bolts. Tighten to

14 N·m (123 in. lbs.)
(3) Install transmission cooler lines into cooler

(Refer to 7 - COOLING/TRANSMISSION - STAN-
DARD PROCEDURE).

(4) Install electric cooling fan (Refer to 7 - COOL-
ING/ENGINE/RADIATOR FAN - INSTALLATION).

Fig. 2 Oil Cooler Line Quick Connect Fitting -
Assembly

1 - QUICK CONNECT FITTING
2 - CLIP
3 - OIL COOLER LINE
4 - DUST CAP
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