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Cooling System Description and Operation

Cooling System

The cooling system mamtains the engine operating tenmperature at the efficient level under any speed and operating condition. When the engine is
cold, the cooling system cools the engine slowly or not at all. The slow cooling of the engine allows the engine to warmup quickly. The cooling
system mncludes a radiator and recovery subsystem, cooling fans, a thermostat and housing, an oil cooler, a water pump and a water pump drive
belt. The accessory belt drives the water pump. All components nust function properly in order for the cooling system to operate. Before the
coolant reaches operating tenmperature of the thermostat, the coolant circulates through water jackets in the engine block, the cylinder head, the
heater core and the oil cooler. The coolant pump draws the coolant from the bypass pipe which the pipe receives returning floe form the engine
and the heater core. When the coolant reaches the operating temperature of the thermostat, the thermostat opens. The coolant then goes to the
radiator where it cools. This system directs some coolant through the hoses or pipes to the heater core and oil cooler. This provides for heating,
defrosting and engine oil cooling. The surge tank is connected to the radiator to recover the coolant displaced by expansion from the high
temperatures. The surge tank mantains the correct coolant level. The cooling system for this vehicle has no radiator cap or filler neck. The coolant
is added to the cooling system through the surge tank.

Water Pump

The belt-driven centrifigal water pump consists of an impeller, a drive shaff, and a belt pulley. The water pump is mounted on the front of the
transverse-mounted engine and 1s driven by the accessory belt.

The impeller is supported by a conpletely sealed bearing. The water pump is serviced as an assembly and cannot be disassembled.
Thermostat

A wax pellet-type thermostat controls the flow of the engine coolant through the engine cooling system. The thermostat is mounted in the
thermostat housing to the rear of the cylinder head. The thermostat stops the flow of the engine coolant from the engine to the radiator to provide
faster warm-up, and to regulate the coolant temperature. The thermostat remains closed while the engine coolant is cold, preventing circulation of
the engine coolant through the radiator.

As the engine warms, the thermostat opens. This allows the engine coolant to flow through the radiator where the heat is dissipated through the
radiator. This opening and closing of the thermostat permits enough engine coolant to enter the radiator to keep the engine within proper engine
temperature operating limits.

The wax pellet nn the thermostat is hermetically sealed in a metal case. The wax element of the thermostat expands when it is heated and contracts
when it s cooled.

As the vehicle is driven and the engine warns, the engine coolant temperature increases. When the engine coolant reaches a specified temperature,
the wax pellet element i the thermostat expands and exerts pressure against the metal case, forcing the valve open. This allows the engine coolant
to flow through the engine cooling systemand cool the engine. As the wax pellet cools, the contraction allows a spring to close the valve. To
provide fuel economy and low emission benefit during part load driving condition, the electric controlled thermostat enables changing the
thermostat opening temperature. Basically, the thermostat begins to open at 105A°4€%0C (221A°%€%o0F) and is fully open at 120A°4€%0C

(248 A°a€%0F) when the electric energy not assisted.

Ifa certain driving environment encountered that requiring better cooling performance, the ECM orders to put electric energy to the thermostat.
The energized electric heater in the wax pellet gives thermal energy to the wax for assisting the wax expansion. Then the thermostat valve opens
earlier than the specified coolant temperature. For this vehicle, the programmed temperature set value by the ECM is 105A%4€%0C

(221 A°4€%F) for cold and part load driving mode and 90A°4€%0C (194A°4€%0F) for hot and full load driving mode.

Radiator

The radiator is a heat exchanger. It consists ofa core and 2a€%otanks. The aluminum core is a tube and fin cross-flow design that extends from the
mlet tank to the outlet tank. Fins are placed around the outside of the tubes to improve heat transfer to the atmosphere.

The inlet and outlet tanks are a molded, high temperature, nylon reinforced plastic material. A high temperature rubber gasket seals the tank flange
edge to the aluminum core. The tanks are clamped to the core with clinch tabs. The tabs are part of the alummum header at each end of the core.

The radiator removes heat from the coolant passing through it. The fins on the core transfer heat from the coolant passing through the tubes. As air
passes between the fins, it absorbs heat and cools the coolant.

Surge Tank



The surge tank is a plastic tank with a threaded pressure cap. The tank is mounted at a pomt higher than all other coolant passages. The surge tank
provides an air space n the cooling system that allows the coolant to expand and contract. The surge tank provides a coolant fill point and a
central air bleed location. During vehicle use, the coolant heats and expands. The increased coolant volume flows into the surge tank. As the
coolant circulates, any air is allowed to bubble out. Coolant without air bubbles absorbs heat much better than coolant with bubbles.
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Thermostat Heater Control System Description

A conventional thermostat valve is moved only by the coolant temperature. The temperature range at which the thermostat begins to open is fixed
and cannot be adjusted. An electric thermostat valve s moved by the coolant temperature and the built-in heater that is controlled electrically by
the ECM. The ECM controls the heater by providing a pulse width modulated (PWM) ground to the thermostat heater control circuit. In this
system, a desired ECT can be achieved causing the vehicle better fliel consumption and reduced emissions in city driving or slow cruising.



Diagnostic Information and Procedures
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DTC P0480, P0481, P0691, P0692, P0693, or P0694

Diagnostic Instructions

¢ Perform the Diagnostic System Check - Vehicle prior to using this diagnostic procedure.

* Review Strategy Based Diagnosis for an overview of the diagnostic approach.
¢ Diagnostic Procedure Instructions provides an overview of each diagnostic category.
DTC Descriptors
DTC P0480
Cooling Fan Relaya€%ol Control Circuit
DTC P0481
Cooling Fan Relaya€%.2 Control Circuit
DTC P0691
Cooling Fan Relaya€%o1 Control Circuit Low Voltage
DTC P0692
Cooling Fan Relaya€%o1 Control Circuit High Voltage
DTC P0693
Cooling Fan Relaya€%q2 Control Circuit Low Voltage
DTC P0694
Cooling Fan Relaya€%q2 Control Circuit High Voltage

Diagnostic Fault Information

Circuit Short to Ground|Open/High Resistance|Short to Voltage|Signal Performance
Relay Coil Voltage Supply ae” P0480, P0481 ag” ae”
Relay Switch B+ 1 1 age” ae”
KR20Ca€%0Cooling Fan Low Speed Relay Controf PO691 P0480 P0692, 3 ae”
KR20Da€%o0Cooling Fan High Speed Relay Control| P0694 P0481 P0694, 3 ae”
Relay Controlled Output 1 1 2 ae”

l. Fans noperative without a DTC.

2. Fans always ON without a DTC.

3. The ECM nust be commanding the relay ON in order for the DTC to set.

Circuit/System Description

The engine cooling fan systemis composed of one cooling fan, 24€%arelays, the engine control modulea€?%o(ECM), and the associated wiring. The
cooling fan assenbly includes 1a€%oresistor mounted in the cooling fan shroud. This combination of components enables the ECM to operate the
cooling fan at 2a€%ospeeds using two fan control circuits. The ECM activates the applicable relay by grounding the control circuit with a solid state
device called a driver. Each driver s equipped with a feedback circuit that s pulled-up to a voltage. The ECM can determine if the control circuit
is open, shorted to ground, or shorted to a voltage by monitoring the feedback voltage. The ECM will operate the cooling fan at either Low or
High speed based on the cooling requirements.

Conditions for Running the DTC

e The ignition voltage is 1 14€*1 8a€%ovolts.



¢ The engine speed s 400a€%0RPM or greater.
e The ECM has commanded the output driver ON and OFF at least once during the ignition cycle.
¢ The DTCs run contmuously when the conditions above are met.
Conditions for Setting the DTC
The commanded state of the ECM driver and the actual state of the control circuit do not match for greater than 5a€%oseconds.
Action Taken When the DTC Sets
DTCs P0480, P0481, PO691, P0692, P0693, and P0694 are Typea€%oB DTCs.
Conditions for Clearing the MIL/DTC
DTCs P0480, P0481, PO691, P0692, P0693, and P0694 are Typea€%oB DTCs.
Diagnostic Aids

e The ECM has the capability of providing command to the fan relays even when a scan tool output control is being used. Always refer to the
fan control command parameters on the scan tool to know which fans are being commanded ON by the ECM.

¢ The scan tool cooling fan output control operates as follows:

o Cooling Fan Relaya€%ol operates the fan at low speed
o Cooling Fan Relaya€%o2 operates the fan at a high speed

¢ When disconnecting or removing fuses and relays froma fuse block, always inspect the component electrical terminals for corrosion and the
correct orientation in the fuse block. Test the mating electrical terminals for tightness.

Reference Information

Schematic Reference

ine Heating/Cooling Schematics

Connector End View Reference
Master Electrical Conponent List
Description and Operation
Cooling Fan Description and Operation
Electrical Information Reference
o Circuit Testing
¢ Comnector Repairs
o Testing for Intermittent Conditions and Poor Connections
¢ Wiring Repairs
DTC Type Reference

Powertrain Diagnostic Trouble Code (DTC) Type Definitions

Scan Tool Reference

Control Module References for scan tool information

Circuit/System Verification

I. Ignition ON.



2. Verify an audible click is heard or felt from each cooling fan relay when commanding the cooling fan ON and OFF with a scan tool

o If a click is not heard or felt at each of the relays

o Refer to Circuit/System Testing,

o If aclick is heard or felt at each of the relays

N

. Operate the vehicle within the Conditions for Running the DTC. You may also operate the vehicle within the conditions that you observed
fromthe Freeze Frame/Failure Records data.

6. Verify the DTC does not set.

7.

o If the DTC sets

o Refer to Circuit/System Testing,
8.

o If the DTC does not set
9. AlLOK.

Circuit/System Testing

1. Ignition OFF, disconnect the cooling fan relays listed below:

2
o KR20CaE%«Cooling Fan Low Speed Relay
o KR20Da€%Cooling Fan High Speed Relay
3. Note:

The following test nust be performed on each of the relay coil ignition circuits.

4. Ignition ON, verify that a test lamp illuminates between ground and the relay coil ignition circuit terminal listed below:
5.
o KR20C&€%0Cooling Fan Low Speed Relay terminala€%o85
o KR20Da€%oCooling Fan High Speed Relay terminala€%o85
6.
o If the test lamp does not illuminate and the fuse is good
7.
1. Ignition OFF, and all vehicle systens OFF, it may take up to 2a€%ominutes for all vehicle systems to power down.
2. Test for less than 2a€%e4,, i the ignition circuit of the appropriate cooling fan relay, end to end.
3.
» [f24€%od,, or greater, repair the open/high resistance in the circuit.
» [fless than 24€%od,., verify the fise is not open and there is voltage at the fiise.
8.

[#]

If the test lamp does not illuminate and the circuit fuse is open

9.



10.

19

20

1. Ignition OFF, and all vehicle systens OFF, it may take up to 2a€%ominutes for all vehicle systems to power down.
2. Test for nfinite resistance between the relay coil ignition circuits listed below and ground:

3.

KR20Ca€%o0Cooling Fan Low Speed Relay terminali€%o85

KR20Da€%o0Cooling Fan High Speed Relay terminali€%o85

[fless than infinite resistance, repair the short to ground in the circuit.

= [f'mfinite resistance, test all of the appropriate relays for a short and replace as necessary.

o If the test lamp illuminates

. lgnition OFF, remove the test lamp, ignition ON.

. Note:

The following tests must be performed on the two fan relay control circuits.

. Comnect a DMM, set on the diode setting, between a control circuit terminal listed below and ground:

o KR20Ca€%oCooling Fan Low Speed Relay terminala€?686

o KR20Da€%oCooling Fan High Speed relay terminala€?%086

. Verify the DMM reading is greater than 2.54€%oV or displays O.L.

o If2.54€%0V or less

1. Ignition OFF, and all vehicle systems OFF, it may take up to 24€%ominutes for all vehicle systens to power down. Disconnect the
Xla€%oharness connector at the K20a€%oEngine Control Module.

2. Test for mfinite resistance between the appropriate relay coil control circuit and ground.

® [fless than nfinite resistance, repair the short to ground on the circuit.

= [finfinite resistance, replace the K20a€%oEngine Control Module.

o If greater than 2.54€%.V or displays O.L.
. Note:
The following test must be performed on the two fan relay circuits.

. Verify the DMM reading is less than 18€%0V when commanding the Cooling Fan Relays ON with a scan tool.

21.

o If 14€%oV or greater

22,

1. Ignition OFF, disconnect the X1a€%oharness connector at the K20a€%oEngine Control Module, ignition ON.

2. Test for less than 14€%0V between the appropriate KR20a€%0Cooling Fan Relay control circuit and ground.



» [f14€%o0V or greater, repair the short to voltage on the circuit.

= [fless than 18€%0V.
5. lgnition OFF.

6. Test for less than 24€%04,, in the appropriate cooling fan relay control circuit end to end.

» [f24€%od,, or greater, repair the open/high resistance in the circuit.
»  [fless than 2d€%od,., replace the K204€%oEngine Control Module.

23.

[#]

If less than 14€%0V
24. Test or replace the appropriate cooling fan relay.

Component Testing

I. Ignition OFF.

2. Disconnect a cooling fan relay.

3. Test for 70a€1 10a€%04,, between terminalsa€%o085/2 and 86/1.

4,

o Ifless than 702€%o4,,, or greater than 1104€%.4,,,

o Replace the cooling fan relay.

o If between 703€*“1104€%04,,,
6. Test for nfinite resistance between following terminals:

7.

o

30/3 and 86/1

o

30/3 and 87/5

o

30/3 and 85/2

o

85/2 and 87/5

= [fless than infinite resistance

= Replace the cooling fan relay.

= [f infinite resistance
8. Install a 204€%0A fused jumper wire between relay terminald€%o85/2 and 124€%0V.
9. Install a jumper wire between relay termmala€?%o86/1 and ground.
10. Test for less than 2a€%04,, between terminalsa€%o030/3 and 87/5.

11



o 1t Za€%oa,, or greater

o Replace the cooling fan relay.

o Ifless than 24€%.A.,
13. AlOK.
Repair Instructions
Perform the Diagnostic Repair Verification after completing the repair.

® Relav Replacenment

¢ Control Module References for ECM replacement, programiming, and setup
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DTC P0597-P0599

Symptoms
Diagnostic Trouble Codes - P0598
Diagnostic Instructions

¢ Perform the Diagnostic System Check - Vehicle prior to using this diagnostic procedure.

¢ Review Strategy Based Diagnosis for an overview of the diagnostic approach.

¢ Diagnostic Procedure Instructions provide an overview of each diagnostic category.

DTC Descriptors
DTCa€%0P0597

Engine Coolant Thermostat Heater Control Circuit Malfunction
DTCa€%0P0598

Engine Coolant Thermostat Heater Control Circuit Low Voltage
DTCa€%0P0599

Engine Coolant Thermostat Heater Control Circuit High Voltage

Diagnostic Fault Information

Circuit|Short to Ground|Open/High Resistance|Short to Voltage|Signal Performance
Ignition|P0397, | P0597, 1 ae” ac”

Control| P0598 P0598 P0597, P0599  |a€”

I. Thermostat Heater Malfinction

Circuit/System Description
The ECM controls the pulse width modulated (PWM) thermostat. The engine coolant thermostat heater controls coolant flow and regulates the
engine operating temperature. The ignition relay supplies 12a€%0V to the thermostat through a fise. The ECM controls the engine coolant
thermostat heater by grounding the control circuit with a solid state device called a driver. The driver is equipped with a feedback circuit that is
pulled-up to a voltage. The ECM can determine if the control circuit is open, shorted to ground, or shorted to a voltage by monitoring the
feedback voltage.
Conditions for Running the DTC

¢ The ignition is ON, or the engine is running,

¢ The ignition voltage is greater than 94€%oV.

¢ DTCa€%0P0597, P0598, and P0599 run continuously once the above conditions are met.
Conditions for Setting the DTC
The ECM detects that the commanded state of the driver and the actual state of the control circuit do not match for greater than | 54€%os.
Action Taken When the DTC Sets
DTCa€%0P0597, P0598, P0599 are Type C DTCs.
Conditions for Clearing the DTC

DTCa€%0P0597, P0598, P0599 are Type C DTCs.



Diagnostic Aids
¢ A low engine coolant level could cause the thermostat heater to overheat and set a DTC.
* The thermostat has a mechanical fail-safe in case of an electrical condition with the thermostat heater. The mechanical thermostat will open
at approximately 80A°C (176A°F). The mechanical thermostat will cycle from approximately 85A°C (185A°F) to approximately 102A°C

(215A°F).The heater is part of the thermostat. The engine coolant thermostat heater and the thermostat housing are serviced as an
assembly.

Reference Information
Schematic Reference

Engine Controls Schematics

Connector End View Reference
Master Electrical Conponent List
Description and Operation
Cooling Fan Description and Operation
Electrical Information Reference
e Circuit Testing
¢ Comnector Repairs
o Testing for Intermittent Conditions and Poor Connections
¢ Wiring Repairs
DTC Type Reference

Powertrain Diagnostic Trouble Code (DTC) Type Definitions

Scan Tool Reference

Control Module References for scan tool information
Circuit/System Verification

l. Verify the coolant in the radiator surge tank is at the correct level and there are no engine coolant leaks.Loss of Coolant and Cooling
System Draining and Fill

o [f the coolant level is not correct

o Repair as necessary.

o If the coolant level is correct

.

. Ignition ON.

N

. Verify the parameters listed below do not display Malfinction when commanding the Engine Coolant Thermostat Heater ON and OFF with
a scan tool.

6.

[#]

Engine Coolant Thermostat Heater Control Circuit Low Voltage Test Status

[#]

Engine Coolant Thermostat Heater Control Circuit Open Test Status

[#]

Engine Coolant Thermostat Heater Control Circuit High Voltage Test Status



= If Malfunction is displayed

® Refer to Cireuit/System Testing,

= [f Malfunction is not displayed

7. Operate the vehicle within the conditions for running the DTC. You may also operate the vehicle within the conditions that you observed
fromthe freeze frame/failure records data.

8. Verify the DTC does not set.

9.

o Ifany DTC sets

o Refer to Circuit/System Testing,
10.

o If the DTC does not set
11. AOK.

Circuit/System Testing
L. Ignition OFF, disconnect the harness connector at the E41a€%qEngine Coolant Thermostat Heater, Ignition ON.

2. Verify that a test lanmp illuminates between the ignition circuit terminala€%ol and ground.

3.
o If the test lamp does not illuminate and the circuit fuse is good
4.
1. Ignition OFF, remove the test lamp.
2. Test for less than 24€%4,, in the ignition circuit end to end.
3.
» [f2a€%od,, or greater, repair the open/high resistance in the circuit.
» [fless than 2a€%od,, verify the fuse is not open and there is voltage at the fuse.
5.
o If the test lamp does not illuminate and the circuit fuse is open
6.
1. Ignition OFF, remove the test lamp.
2. Test for nfinite resistance between the ignition circuit and ground
3.
» [fless than infinite resistance, repair the short to ground in the circuit.
= [fmfinite resistance, test all the components connected to fuse and replace as necessary.
7.

o If the test lamp illuminates

8. Connect a test lamp between the ignition circuit terminali€%o! and the control circuit terminali€?%.2, command the Engine Coolant
Thermostat Heater to Increase to 1004€%0% and Decrease to 04€%0% with a scan tool.

9. Verify that a test lamp turns On and OFF.



10.

o If the testis always ON

—

. lgnition OFF, disconnect the harness connector at the K20a€%oEngine Control Module.

2. Test for nfinite resistance between the control circuit and ground.

= [fless than nfinite resistance, repair the short to ground on the circuit.

= [finfinite resistance, replace the K20a€%oEngine Control Module.

s [f the test lamp is always OFF

12.
1. Ignition OFF, disconnect the harness connector at the K20a€%oEngine Control Module, ignition ON.
2. Test for less than 18€%0V between the control circuit and ground.
3.
» [f1a€%o0V or greater, repair the short to voltage on the circuit.
4.
» [fless than 1a€%oV.
13.
1. Test for less than 24€%4,, in the control circuit end to end.
2.
= [f24€%od,, or greater, repair the open/high resistance in the circuit.
= [fless than 2a€%o4,, replace the K20a€%oEngne Control Module
14.

o If the test lamp turns On and OFF

15. Test or replace the E41a€%oEngine Coolant Thermostat Heater.
Repair Instructions
Perform the Diagnostic Repair Verification after completing the repair.

¢ Engine Coolant Thermostat Housing Replacement for E41a€%oengine coolant thermostat heater replacement.

¢ Control Module References for ECM replacement, programming and setup.
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Diagnostic Instructions

¢ Perform the Diagnostic System Check - Vehicle prior to using this diagnostic procedure.

* Review Strategy Based Diagnosis for an overview of the diagnostic approach.

¢ Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor

DTCa€%P 1484

Cooling Fan System Performance

Diagnostic Fault Information

Cooling Fan Low Speed Relay

Circuit Short to Ground|High Resistance| Open|Short to Voltage|Signal Performance
Relay Coil Ignition  |P06910 P0691 P0480jac™ ae”
Relay Switch B+ I 1 l ac” ae”
Relay Coil Control  |P0691 P0691 P0480|P0692 P1484
Relay Output Control] 1 1 1 2 ae”
l. Fan Malfunction Without a DTC.
2. Fan Always ON Without a DTC.
Cooling Fan Medium Speed Relay
Circuit Short to Ground|High Resistance| Open|Short to Voltage|Signal Performance
Relay Coil Ignition  |P0693 P0693 P0O481[a€™ ae”
Relay Switch B+ I | l ac” ae”
Relay Coil Control  |P0693 P0693 P0481|P0694 P1484
Relay Output Control] 1 1 1 2 ae”
l. Fan Malfunction Without a DTC.
2. Fan Always ON Without a DTC.
Cooling Fan High Speed Relay
Circuit Short to Ground|High Resistance| Open|Short to Voltage|Signal Performance
Rely Coil Ignition  |P0695 P0695 P0482)a€” ae”
Relay Switch B+ I 1 l ae” ae”
Rely Coil Control  |P0695 P0695 P0482|P0696 P1484
Relay Output Control] 1 | 1 2 ae”
l. Fan Malfunction Without a DTC.
2. Fan Always ON Without a DTC.

Circuit/System Description

The ECM commands the fans ON in either high speed. mediumspeed, or low speed, depending on cooling requirements.

Low Speed

In low speed operation, the ECM applies ground to the coil side of the cooling fan low speed relay with the cooling fan relay 1 control circuit.
This energizes the relay coil. The low speed cooling fan relay supply power to the cooling fan motor through an mternal fan resistor.

Medum Speed



In medium speed operation, the ECM commands the medium speed fan relay on. This energizes the relay coil. The medium speed cooling fan relay
supply power to the cooling fan motor through an internal fan resistor. The cooling fan is connected to a dedicated ground, and operates at medium
speed.

High Speed

In high speed operation, the ECM applies a ground to the coil side ofall the high speed cooling fan relay. When energized, the high speed relays
apply voltage directly to the cooling fan through the switch side of the relay.

Conditions for Running the DTC
¢ The ignition voltage is between 83€° 1 84€%0V.
¢ The engine is running greater than or equal to 400a€%0RPM.
Conditions for Setting the DTC
The ECM detects an over current at the output powerstage.
Action Taken When the DTC Sets
DTC P1484 is a Type A DTC.
Conditions for Clearing the DTC
DTC P1484 is a Type A DTC.
Reference Information

Schematic Reference

ine Heating/Cooling Schematics

Connector End View Reference
Master Electrical Conponent List
Description and Operation
Cooling System Description and Operation
Electrical Information Reference
e Circuit Testing
e Comnector Repairs
o Testing for Intermittent Conditions and Poor Connections
¢ Wiring Repairs
DTC Type Reference

Powertrain Diagnostic Trouble Code (DTC) Type Definitions

Scan Tool Reference

Control Module References for scan tool information

Circuit/System Verification
1. Ignition ON.
2. Verify that DTCs P0480, P0481, P0691, P0692, P0693 or P0694 are not set.
3.

o If DTC P0480, P0481, P0691, P0692, P0693, or P06Y4 is set



o IfDTC is present, refer to DTC P0480. PO481. PO691. P0692. PO693. or P06Y4.

o If DTCa€%0.P0480, P0481, P0691, P0692, P0693 or P0694 is not set
5. Verify that DTC P1484 is not set.
6.

o If DTCia€%0P1484 is set

o Refer to Circuit/System Testing,

o If DTCa€%0P1484 is not set

8. Operate the vehicle within the Conditions for Running the DTC to verify the DTC does not reset. You may also operate the vehicle within
the conditions that you observed from the Freeze Frame/Failure Records data.

9. Verify the DTC does not set.
10.
o If the DTC sets

o Refer to Circuit/System Testing

o If the DTC does not set

12. Command the Cooling Fan Relay | ON and OFF with a scan tool. The cooling fan motor should turn ON at low speed and OFF when
changing between the commanded states.

13.
o If the cooling fan motor does not turn ON and OFF at lowspeed as commanded
o Refer to Cooling Fan Always On, or to Cooling Fan Inoperative.

14.

o If the cooling fan motor turns ON and OFF at low speed as commanded

15. Command the Cooling Fan Relay 2 ON and OFF with a scan tool. The cooling fan motor should turn ON at medium speed and OFF when
changing between the commanded states.

16.

o If the cooling fan motor does not turn ON and OFF at medium speed as commanded

o Refer to Cooling Fan Always On, or to Cooling Fan Inoperative.

o If the cooling fan motor turns ON and OFF at medium speed as commanded

18. Command the Cooling Fan Relay 3 ON and OFF with a scan tool. The cooling fan motor should turn ON at high speed and OFF when
changing between the commanded states.

19.

o If the cooling fan motor does not turn ON and OFF at high speed as commanded

o Refer to Cooling Fan Always On, or to Cooling Fan Inoperative.
20.

o If the cooling fan motor turns ON and OFF at high speed as commanded



21. AIIOK.
Circuit/System Testing
1. Ignition OFF, disconnect all cooling fan relays.
2. Note:
The following tests must be performed on all fan relay circuits.
3. Ignition ON, command the Cooling Fan Low Speed Relay ON and OFF with a scan tool.

4. Verify the DTCa€%oP 1484 does not reset.
o If DTCia€%0P1484 is set

6.
1. Ignition OFF, disconnect the X14€%oharness connector at the K20a€%oEngine Control Module.
2. Test for mfinite resistance between the appropriate relay coil control circuit and ground.

m [fless than nfinite resistance, repair the short to ground on the circuit.

= [f infinite resistance

|

. Ignition OFF, disconnect the X1a€%oharness connector at the K20a€%oEngine Control Module, ignition ON.
8. Test for less than 1a€%0V between the appropriate cooling fan relay control circuit and ground.
9.
o If 14€%oV or greater
10.
1. Ignition OFF, disconnect the X1a€%oharness connector at the K20a€%oEngine Control Module, ignition ON.

2. Test for less than 14€%0V between the appropriate cooling fan relay control circuit and ground.

3.

» [f14€%o0V or greater, repair the short to voltage on the circuit.
4.

» [fless than 1a€%oV.
5. Ignition OFF.

6. Test for less than 24€%04,, in the appropriate cooling fan relay control circuit end to end.

» [f24€%od,, or greater, repair the open/high resistance in the circuit.

» [fless than 2a€%0d,., replace the K204€%oEngine Control Module.

n |fless than 14€%.0V
L1, Ignition ON, command the Cooling Fan Medum Speed Relay ON and OFF with a scan tool

12. Verify the DTCa€%oP 1484 does not reset.



o If DTCa€%0P1484 is set

1. Ignition OFF, disconnect the X14€%oharness connector at the K20a€%oEngine Control Module.

2. Test for mfinite resistance between the appropriate relay coil control circuit and ground.

= [fless than nfinite resistance, repair the short to ground on the circuit.

= [f infinite resistance

15. Ignition OFF, disconnect the X1a€%charness connector at the K20a€%oEngine Control Module, ignition ON.

16. Test for less than 1d€%o0V between the appropriate cooling fan relay control circuit and ground.

[#]

If 14€%0V or greater

—

Ignition OFF, disconnect the X1a€%oharness connector at the K20a€%oEngine Control Module, ignition ON.

2. Test for less than 14€%0V between the appropriate cooling fan relay control circuit and ground.

3.

» [f1a€%o0V or greater, repair the short to voltage on the circuit.
4.

» [fless than 1a€%oV.
5. Ignition OFF.

6. Test for less than 24€%04,, in the appropriate cooling fan relay control circuit end to end.

= [f24€%od,, or greater, repair the open/high resistance in the circuit.

w [fless than 2a€%0d,., replace the K204€%oEngine Control Module.

= Ifless than 14€%.0V
19. Ignition ON, command the Cooling Fan High Speed Relay ON and OFF with a scan tool.
20. Verify the DTCa€%oP 1484 does not reset.
21.
o If DTCia€%0P1484 is set

22,

—

. Ignition OFF, disconnect the X1a€%oharness connector at the K20a€%oEngine Control Module.

2. Test for mfinite resistance between the appropriate relay coil control circuit and ground.

® [fless than nfinite resistance, repair the short to ground on the circuit.



= |f infinite resistance
23. Ignition OFF, disconnect the X1a€%oharness connector at the K204€%oEngine Control Module, ignition ON.
24. Test for less than 14€%0V between the appropriate cooling fan relay control circuit and ground.
25.
o If 14€%oV or greater

26.

—

. Ignition OFF, disconnect the X 1a€%oharness connector at the K20a€%oEngine Control Module, ignition ON.

2. Test for less than 14€%0V between the appropriate cooling fan relay control circuit and ground.

3.

» [f1a€%o0V or greater, repair the short to voltage on the circuit.
4.

» [fless than 1a€%oV.
5. Ignition OFF.

6. Test for less than 24€%04,, in the appropriate cooling fan relay control circuit end to end.

» [f24€%od,, or greater, repair the open/high resistance in the circuit.

w [fless than 2a€%od,., replace the K204€%oEngine Control Module.

= [fless than 14€%0V

27. Testor replace the X50Aa€%.Fuse Block € Underhood.
Component Testing
I. Ignition OFF.
2. Disconnect the appropriate cooling fan relay.

3. Test for 653€105a€%04,, between terminalsa€%o85 and 86.

o Ifless than 654€%o4.,| or greater than 1053€%4,,,

o Replace the appropriate cooling fan relay.

o If between 653€*1054€%04,,,

6. Test for mfinite resistance between the following terminals:

[#]

30 and 86

30 and 87

[#]

30 and 85

[#]

85 and 87

[#]



o OR

o 3and2
o 3and5
o 3and |

o land 5

o Ifless than infinite resistance
o Replace the appropriate cooling fan relay.
9.
o If infinite resistance
10. Install a 204€%0A fused jumper wire between relay terminald€%o85 and 124€%0V.
11. Install a jumper wire between relay terminala€%086 and ground.

12. Test for less than 2a€%04,, between terminalsa€?%o30 and 87.

13.

o If24€%o,,, or greater

o Replace the appropriate cooling fan relay.
14.

o Ifless than 24€%.4.,
15. AlOK.

Repair Instructions
Perform the Diagnostic Repair Verification after completing the repair.

¢ Relay Replacement
¢ Control Module References for Engine Control Module replacement, programming and setup.

Repair Verification
l. Ignition ON, verify with a scan tool that the ECM s not commanding fan activation.
2. lgnition ON, observe that the fan is not activated.

Ignition ON, verify with a scan tool that the ECM 1s not commanding fan activation. [gnition ON, observe that the fan is not activated.
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Symptoms - Engine Cooling

Important Preliminary Inspections Before Starting

Before using the Synmptom diagnosis, perform the following:
e Perform Diagnostic System Check - Vehicle and verify all of the following itens:
.
o Engne control module (ECM) and malfimetion indicator lamp (MIL) are operating correctly.
o There are no diagnostic trouble codes (DTCs) stored.
o Scan tool data is within a normal operating range.
¢ Verify the customer concern.

e Performthe Visual/Physical Inspection in this section. The visual/physical mspection is extremely important, and can lead to correctinga
condition without additional testing. It may also help reveal the cause of an intermittent condition.

¢ [ ocate the correct symptom Perform the tests and nspections associated with the symptom

Review the entire cooling system operation i order to familiarize yourself with the system functions. Refer to Cooling Fan Description and
Operation and Cooling System Description and Operation.

Visual/Physical Inspection
Caution:
Use the connector test adapter kit EL-35616-F for any test that requires probing the following iterrs:
¢ The control module harness connectors
¢ The electrical center fiise/relay cavities
¢ The component terminals
¢ The component harmess connector
Using this kit will prevent damage caused by the improper probing of connector terminals.

Several of the symptom procedures call for a careful visual and physical inspection. This can lead to correcting a condition without further tests and
can save time. This inspection should mclude the following:

e Ensure that the control module grounds are clean, tight, and correctly located.

¢ Inspect cooling system hoses and pipes for splits, kinks, and improper connections. Inspect thoroughly for any type of leak or restriction.

Inspect for a dirty or restricted radiator or HVAC condenser.

Inspect for affermarket devices which could affect the operation of the cooling system.
¢ Inspect the easily accessible or visible system components for obvious damage or conditions which could cause the symptom

¢ Inspect the coolant recovery reservorr for proper coolant level.
Identifying Intermittent Conditions

Many intermittent conditions occur with harness or connector movement due to engine torque, rough pavement, vibration or physical movement of
a component. Refer to the following for a list to help solate an ntermittent condition:

e Water mtrusion in connectors, terminals, or components

® Poor conmector mating



Terminal contact

High circuit or component resistancea€”High resistance can include any resistance, regardless of the amount, which can interrupt the
operation of the component.

Harness' that are routed too tight, or chaffed circuits

High or low ambient temperatures

High or low engine coolant temperatures

High underhood temperatures

Heat build up m components or circuits due to circuit resistance, poor terminal contact, or high electrical load
High or low system voltage

High vehicle load conditions

Rough road surface

Electro-magnetic mterference (EMI)/circuit nterference fromrelays, solenoids or other electrical surge

Incorrect mstallation of non-factory, afiermarket, or affer factory add on accessories

[fan mntermittent fault is detected, refer to Testing for Intermittent Conditions and Poor Connections for specific strategies in diagnosing mntermittent
conditions.

Symptom List

Refer to a symptom diagnostic procedure from the following list in order to diagnose the sympton

e Engine Overheating

Loss of Coolant

¢ Thermostat Diagnosis
¢ Engine Fails To Reach Normal Operating Tenperature
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Cooling Fan Always On

Diagnostic Instructions
¢ Perform the Diagnostic System Check - Vehicle prior to using this diagnostic procedure.
* Review Strategy Based Diagnosis for an overview of the diagnostic approach.

¢ Diagnostic Procedure Instructions provide an overview of each diagnostic category.
Circuit/System Description

The engine cooling fan system consists of a cooling fan assembly containing one electric cooling fan. The engine control modulea€%qo(ECM) uses
two fan control circuits and a series of two relays to command the fans ON in either high speed or low speed, depending on cooling requirements.
The ECM activates the applicable relay by grounding the control circuit with a solid state device called a driver. Each driver is equipped with a
feedback circuit that is pulled-up to a voltage. The ECM can determine if the control circuit is open, shorted to ground, or shorted to a voltage by
monitoring the feedback voltage. In low speed, the fan is turned ON at a reduced speed. High speed has the fan turned ON at full speed.

Diagnostic Aids

® The scan tool cooling fan output control operates as follows:

L]
o Cooling Fan Relaya€%ol operates both fans at a low speed
o Cooling Fan Relaya€%.2 operates one fan at a high speed

® (Certain resistance conditions with IAT or ECT sensors may cause unwarranted cooling fan activation. [fthe ECM s commanding the
cooling fans ON for no apparent reason and without any component or system DTCs set, the [AT or ECT sensor may be skewed. If'this
condition s suspected, refer to the temperature versus resistance tables i the appropriate Engine Controls subsection.
Reference Information
Schematic Reference

ine Heating/Cooling Schematics

Connector End View Reference

Master Electrical Conponent List

Description and Operation

Cooling Fan Description and Operation

Electrical Information Reference
e Circuit Testing
e Comnector Repairs
® Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs
Scan Tool Reference

Control Module References for scan tool information

Circuit/System Verification

I. Ignition ON.



2. Verify that DTC&€%0P0480 or PO481 is not set.

3.

o If any of the DTCs are set

o Refer to Diagnostic Trouble Code (DTC) List - Vehicle.
4,

o If none of the DTCs are set
5. Verify the scan tool parameters listed below display OFF:

6.

o

Cooling Fan Relaya€%ol Command

[#]

Cooling Fan Relaysa€%.2 Command

[#]

If a scan tool parameter displays ON

[#]

Refer to Diagnostic Aids and Synptons - Engine Cooling for flrther diagnosis.

o If both scan tool parameters display OFF
9. Verify that the fan s not activated.
10.
o If afanis operating

o Refer to Circuit/System Testing,

o If the fanis OFF

12. AllOK.
Circuit/System Testing

Cooling Fan Always ON

1. Ignition OFF, disconnect the KR20Ca€%qCooling Fan Low Speed Relay and KR20Da€%0Cooling Fan High Speed Relay one at a time,
ignition ON.

2. Verify that the cooling fan is OFF.

3.
o If the cooling fan is ON after both relays are removed
4.
1. Ignition OFF, disconnect the harness connector at the GG10a€%0Cooling Fan Motor, ignition ON.
2. Test for less than 18€%0V between the appropriate output control circuit terminala€%o87 and ground.
3.
= [f1a€%o0V or greater, repair the short to voltage in the circuit.
5.

[#]

If the cooling fan is OFF after both relays are removed

6. Test or replace the appropriate cooling fan relay.



Component Testing
I. Ignition OFF.
2. Disconnect a cooling fan relay.
3. Test for 70a€1 10a€%04,, between terminalsa€%o085/2 and 86/1.
4.
o Ifless than 704€%o4.,,) or greater than 1104€%4,,,

o Replace the cooling fan relay.

o If between 703€*1104€%o,,,
6. Test for nfinite resistance between following terminals:

7.

o

30/3 and 86/1

o

30/3 and 87/5

o

30/3 and 85/2

o

85/2 and 87/5

= [fless than infinite resistance

® Replace the cooling fan relay.

= If infinite resistance
8. Install a 204€%0A fused jumper wire between relay terminald€%o85/2 and 124€%0V.
9. Install a jumper wire between relay termmala€%o86/1 and ground.
10. Test for less than 2a€%4,. between terminalsa€%o030/3 and 87/5.
11
o If 24€%od,,, or greater

o Replace the cooling fan relay.

o Ifless than 24€%.A.,
13. AlOK.
Repair Instructions
Perform the Diagnostic Repair Verification after completing the repair.

Relay Replacement
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Cooling Fan Inoperative

Diagnostic Instructions
¢ Perform the Diagnostic System Check - Vehicle prior to using this diagnostic procedure.
* Review Strategy Based Diagnosis for an overview of the diagnostic approach.

¢ Diagnostic Procedure Instructions provides an overview of each diagnostic category.
Circuit/System Description

The engine cooling fan systemis composed of one cooling fan, 24€%arelays, the engine control modulea€?%o(ECM), and the associated wiring. The
cooling fan assenbly includes 1a€%o0a€%aresistor mounted in the cooling fan shroud. The cooling fan resistor may be a stand alone component, or
a part of the cooling fan motor and harness assembly. This combmation of components enables the ECM to operate the cooling fan at
2a€%ospeeds using two fan control circuits. The ECM activates the applicable relay by grounding the control circuit with a solid state device called
a driver. Each driver s equipped with a feedback circuit that is pulled-up to a voltage. The ECM can determine if the control circuit is open,
shorted to ground, or shorted to a voltage by monitoring the feedback voltage. The ECM will operate the cooling fan at either Low or High speed
based on the cooling requirements.

Diagnostic Aids
® The scan tool cooling fan output control operates as follows:

L]
o Cooling Fan Relaya€%o! operates the fan at a low speed
o Cooling Fan Relaya€%o2 operates the fan at a high speed

® When disconnecting or removing fuses and relays froma fise block, always inspect the component electrical terminals for corrosion and the
correct orientation in the fuse block. Test the mating electrical terminals for tightness.

Reference Information

Schematic Reference

ine Heating/Cooling Schematics

Connector End View Reference

Master Electrical Conponent List

Description and Operation

Cooling Fan Description and Operation

Electrical Information Reference
e Circuit Testing
® Comnector Repairs
® Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs
Scan Tool Reference

Control Module References for scan tool information

Circuit/System Verification

I. Ignition ON.



-2

. Verify that DTCa€%o0P0480, P0481, P0691, P0692, P0693, or P0694 is not set.

o Ifa DTCis set

o Refer to DTC P0480. PO481. PO691. P0692. PO693. or PO6Y4.

o Ifno DTC is set

N

. Verify that the cooling fan operates at low and high speed, when commanding the appropriate cooling fan relays ON and OFF with a scan
tool

6.
o If the cooling fan does not operate at all speeds

o Refer to Circuit/System Testing,

o If the cooling fan operates at all speeds

8. AllOK.
Circuit/System Testing

Inoperative n Both Speeds

—

. lgnition OFF, disconnect the harness connector at the G104€%0Cooling Fan Motor.

2. Verify that the test lamp illuminates between B+ and ground circuit terminala€%.2 of the G10a€%0Cooling Fan Motor.
3.
o If the test lamp does not illuminate
4,
1. Ignition OFF, remove the test lamp.
2. Test for less than 24€%e4,, in the ground circuit end to end.
3.
» [f2a€%od,, or greater, repair the open/high resistance in the circuit.
» [fless than 2a€%od,., repair the open/high resistance in the ground connection.
5.

o If the test lamp illuminates
6. Disconnect the KR20Da€%o0Cooling Fan Relay, ignition ON:

7. Verify a test lamp illuminates between the KR20Da€%0Cooling Fan High Speed Relay terminald€%.30 and ground.

[#]

If the test lamp does not illuminate and the circuit fuse is open

9.

—

. lgnition OFF, remove the test lamp.

2. Test for infinite resistance between the KR20Da€%0Cooling Fan High Speed Relay terminala€%o87 and ground:

s [fless than nfinite resistance, repair the short to ground in the circuit.



= [finfinite resistance, test or replace the G10a€%oCooling Fan Motor, replace the fuse as necessary.
10.
o If the test lamp illuminates
11. Ignition OFF, install the KR20DA€%.Cooling Fan Relay, Ignition ON.
12. Command the cooling fan ON at high speed with a scan tool.
13. Verify a test lamp illuminates between the G10a€%o0Cooling Fan Motor terminals | and ground.

14.

o

If the test lamp does not illuminate

—

Ignition OFF, remove the test lamp.
2. Disconnect the KR20Da€%o0Cooling Fan High Speed Relay.

3. Test for less than 24€%d,, between KR20Da€%.High Speed Relay terminali€%o087 and the G10a€%0Cooling Fan Motor
terminald€%ol .

» [f24€%od,, or greater, repair the open/high resistance in the circuit.

16.

[#]

If the test lamp illuminates at each terminal
17. Test or replace the G104€%0Cooling Fan Motor.
Inoperative m Low Speed
1. Disconnect the KR20C Cooling Fan Low Speed relay, ignition ON:

2. Verify a test lamp illuminates between ground and the KR20C&€%0Cooling Fan Low Speed Relay B+ circuit terminal 30.

3.
o If the test lamp does not illuminate and the circuit fuse is good
4.
1. Ignition OFF, remove the test lamp.
2. Test for less than 24€%e4,, in the relay B+ circuit, end to end.
3.
» [f24€%od,, or greater, repair the open/high resistance in the circuit.
» [fless than 2a€%od,., verify the fise is not open and there is voltage at the fiise.
5.
o If the test lamp does not illuminate and the circuit fuse is open
6.
1. Ignition OFF, remove the test lamp and disconnect the R10a€%0Cooling Fan Resistor.
2. Test for nfinite resistance between the relay circuit terminals isted below and ground:
7.

o KR20Ca€%oCooling Fan Low Speed Relay terminala€%087.

o KR20Ca€%oCooling Fan Low Speed Relay terminala€?6030.



o [fless than nfinite resistance, repair the short to ground in the circuit. Replace the flse as necessary.
9.
o If the test lamp illuminates
10. Ignition OFF, install the KR20Ca€%arelay. Disconnect R10a€%0Cooling Fan Resistor, Ignition ON.
11. Command the cooling fan ON at low speed with a scan tool.

12. Verify a test lamp illuminates between the R104€%0Cooling Fan Resistor terminal X14€"A and ground.

13.
o If the test lamp does not illuminate
14.
1. Ignition OFF, remove the test lamp.
2. Disconnect the KR20Ca€%0Cooling Fan Low Speed Relay.
3. Test for less than 24€%d,, between KR20Ca€%0Low Speed Relay terminali€%o087 and Cooling Fan Resistor
terminald€ooX 14€%0A.
15.
o If2a€%aod,, or greater, repair the open/high resistance in the circuit.
o Ifless than 2a€%o4, ., test or replace KR20Ca€%0Cooling Fan Low Speed Relay.
16.

o If the test lamp illuminates
17. lgnition OFF, reconnect the Cooling Fan Resistor and disconnect the harness connector at the (G10a€%o0Cooling Fan Motor.
18.

1. Ignition ON, Command the cooling fan ON at low speed with a scan tool.

2. Verify a test lamp illuminates between the G10a€%o0Cooling Fan Motor terminal | and ground.

= [f the test lamp does not illuminate
4. Ignition OFF.

5. Test for less than 2a€%od,, between the Cooling Fan Resister terminald€?%0X24€%0A and G104€%0Cooling Fan terminala€%%ol, end
to end.

6.
» [f2a€%od,, or greater, repair the open/high resistance in the circuit.
19.
o If the test lamp illuminates
20. Replace the R10a€%0Cooling Fan Resistor.
Inoperative m High Speed
1. Disconnect the KR20Da€%0Cooling Fan High Speed Relay, ignition ON:
2. Verify a test lamp illuminates between the KR20Da€%0Cooling Fan High Speed Relay and ground.

3.
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4.
1. Ignition OFF, remove the test lamp.
2. Test for less than 24€%e4,, in the relay B+ circuit, end to end.
3.
» [f2a€%od,, or greater, repair the open/high resistance in the circuit.
» [fless than 24€%od,., verify the fise is not open and there is voltage at the fiise.
5.

o If the test lamp illuminates

6. lgnition OFF, install the KR20Da€%0Cooling Fan High Speed Relay. Disconnect the harness connector at the G104€%0Cooling Fan
Motor, ignition ON.

7. Command the cooling fan ON at high speed with a scan tool.
8. Verify a test lamp illuminates between the G10a€%0Cooling Fan Motor terminal | and ground.
9.
o If the test lamp does not illuminate
10.
1. Ignition OFF, remove the test lamp.
2. Disconnect the KR20Da€%o0Cooling Fan High Speed Relay.

3. Test for less than 24€%d,, between KR20Da€%.High Speed Relay terminali€%087 and G104€%0Cooling Fan Motor
terminald€%ol .

o If2a€%aod,, or greater, repair the open/high resistance in the circuit.

o Ifless than 2a€%od.., test or replace the KR20D Cooling Fan High Speed Relay.
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Engine Overheating

Stepl Action

Yes

No

DEFINITION: Either of the followng conditions indicate a probable engine overheat condition.

¢ The engine temperature gauge is in the red (overheat) zone and/or the engine temperature indicator is ON.

¢ Hot engine coolant overflows from the coolant recovery reservoir and/or coolant pressure cap onto the ground while the engine is running.

1. Inspect and fill the cooling system, as necessary.

2. Inspect the cooling system for leaks, as necessary.

2. Renove the coolant pressure cap.

3. Start the engne and inspect for a constant flow of arr bubbles in the engine coolant.

Is there a constant flow of air bubbles in the engine coolant?

I Go to P
3. Reparr the cooling system leaks, as necessary. RIS
Has the inspection/repair been performed?
1. Start the engine and allow the engine to run at approximately 18€%0200a€%0RPM. _
Go to Go to Engine
2 2. Use the Scan Tool m order to verify the overheat condition. Stena€%a3 Heating/Cooling
=IEREER02 (9 hemmtics
Does the Scan Tool verify the engine overheat condition?
1. Verify that the cooling fans are operating correctly.
. . Goto . :
3 2. Reparr the cooling fan system, as necessary. Stepa€lod System OK
Does the engine still overheat?
Perform the following inspections:
¢ Inspect the radiator and the A/C condenser cooling fans for debris or any other obstruction
¢ [nspect the drive belt systemand the drive belt tensioner for correct operation mn order to ensure that
the water pump is rotating correctly. _
4 Goto System OK
¢ [nspect for loose, damaged and/or missing air deflector(s). Stepd€%eS |
¢ Check for a pinched or kinked cooling system hose.
® Reparr the systemif necessary.
Does the engine still overheat?
Inspect the thermostat for correct operation.
. Go to Go to
- ~ ~th 7
5 |Does the thermostat operating correctly’ Stepa€¥%a7 |Stepa€se6
Thermostat Diagnosis
Replace the thermostat. .
0 ilto t(,)ﬁ,[l, 7 System OK
Does the engine still overheat? =Lepat o
Note:
Excessive coolant freeze point protection MAY cause the coolant to boil at low temperatures.
I Inspect for the correct coolant concentration (mixture). Correct the coolant concentration as necessary. | Go to
7 Stepa€e8 |Stepa€




Step Action Yes No
The probable cause of'the engine overheat is combustion chamber gasses leaking mto the cooling system. This
condition is usually caused by the followng:
¢ A wom or damaged cylinder head gasket.
¢ Wormn or damaged cylinder head.
8 Goto g semOK
¢ A wornand/or damaged engine block. Stepa€l ystem
Verify this condition by inspecting the spark plug electrodes and porcelain surrounding the spark plug
electrode for signs of coolant. Replace and/or repair the engine internal component(s), as necessary, in order
to repair the engine internal coolant leak.
Does the engine still overheat?
The engine overheat may be caused by a cooling system blockage. Flush the cooling system G
9 0 System OK
‘ Stepa€el 0™
Does the engine still overheat? =2iepdt ool
Note:
It 1s unlikely that the water punp is the cause of the overheat condition. G
j0 to 3 :
10 v ~por 1 |SYStemOK
Stepa€ool

IfNONE of the cooling system passages are restricted, replace the water pump.

Does the engine still overheat?




1
2
3
4
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Loss of Coolant

Stepl

Action

Yes

| No

DEFINITION: Loss of coolant in the coolant system internally or externally.

[nspect the coolant level

Is the coolant at the correct level?

Go to Stepa€hcbd

Go to Stepa€scd

Fill the cooling system to the correct level.

Does the coolant recovery system
discharge coolant while the engne is
idling?

Coolant in Engine Oil

2 Go to Stepa€?sod ae”
Is the action complete?
[fthe engine is suspected to have a coolant
leak mto a cylinder, the coolant can Repair the condition in which the engine cannot
3 |hydraulically lock the engine. Go to Stepa€lonb be cranked. Go to Engine Will Not Crank -
Crankshaft Will Not Rotate
Does the engine crankshaft rotate?
Engine overheating can cause a loss of
4 [coolnt Go to Engine Overheating Go to Stepa€ o7
Is the engine overheating?
Extended operation with a low coolant
level can cause engine mternal component . . R .
5 |pire. R_epan‘ the engine knock. Refer to Lower Engine Go 1o Stena€%8
Noise. Regardless of Engine Speed Pt 008
Is the engine knocking?
1. Idle the engine at the normal
operation temperature.
2. Inspect for heavy white smoke . Ao G . <Al
0 coming out of the exhaust system Goto Sente R
[s a heavy white smoke present from the
exhaust pipe?
¢ (Coolant n the exhaust system
creates a distinctive, burning coolant
odor in the exhaust.
¢ Condensation in the exhaust system |Repair the engine internal coolant leak. Refer to | o rr0)
’ can cause an odorless white smoke [Coolant in Engine Oil (G010 epdtinl 0
during engine warmup.
Does the white smoke have a burning
coolant type odor?
With the engine idling, nspect the coolant
TECOVEry Ieservorr.
g Repair the engne nternal coolant leak. Refer to Go to Stepa€%l |




Step| Action Yes No

Visually mspect the hoses and hose
retaining clamps at the following locations:

¢ (Coolant bypass
¢ (Coolant reservoir

Repair or replace the leaking component. Refer

C
’ ¢ Heater core to the appropriate repair.

Go to Stepd€fhol2

¢ (Coolant bypass valve
¢ Radiator

Are any of the hoses leaking?

Visually mspect the following conmponent:

¢ (Coolant pressure cap

¢ Core plug

¢ (Cylinder head gasket

¢ Engne block

¢ [ntake manifold Repair or replace any leaky part.

¢ Radiator Do partial repair according to the availability of
subcomponents.

10 ¢ Thermostat housing Go to Stepa€fuol3

For leak on thermostat housing, replace only the

* Water pump thermostat seal (O-ring). Refer toEngine

. . . Coolant Thermostat Replacement
Check for leaks at the following location of

the listed components.
¢ Sealing surfaces
¢ Fittings or Joints
¢ (Cracked of damaged components

Can you identify exact location of the
leak?

1. Pressure test the cooling system

2. With the cooling system
pressurized, visually inspect the

11 componens listed in stepsi€%ol | Repair or replace the leaking component. Go to Stepa€?ool4
anda€%ol2.
Is there any leakage?
Pressure test the coolant pressure cap.
12 1poes the coolant pressure cap hold Go to Stepd€hol3 Replace the coolant pressure cap.
pressure?
Inspect for the following conditions:
¢ A coolant smell inside of the vehicle.
¢ Coolant in the HVAC module drain
13 tube. Replace the heater core. Go to Stepd€ol S

¢ Coolant on the vehicle floor
covering near the HVAC module.

[s coolant present?




Is there a milky substance on the engine oil
level indicator?

Coolant in Eneine Oil

Step Action Yes No
[nspect the underside of the engine oil filler
cap for a gray/white milky substance. . . . .
14 EEPT: the eEr;gnle g;mal coolant leak. Refer to Replace the coolant pressure cap.
Is there a milky substance on under the oil [=22 L B
fill cap?
Inspect the engine oil level indicator for a
gray/white milky substance. . . . X
5 Repair the engne nternal coolant leak. Refer to Replace the coolant pressure cap.

Related Part Information

Part Name Catalog Name Part Code
Engine Coolant COOLANT.ENG ~ 0050A
Engine Coolant COOLANT,ENGINE SS083
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Thermostat Diagnosis (LMU)

Figure is empty affer load.
l. Step 1
2.

o Ensure vehicle is having correct level of coolant and if coolant level is low, please fill coolant to the correct level ( Coolant level should
be between MAX to MIN marks)

o Ensure coolant surge tank is properly tightened

o Ifcoolant level is low, check for any leakages n coolant hoses, hose joints, radiator, heater core, throttle body hoses, surge tank
hoses, water punmp, thermostat housing or thermostat sealing leak. Refer to Engine Coolant Thermostat Replacement for thermostat
seal replacement.

© Check and ensure the wiring harness connection to thermostat is in good condition. Check for proper voltage supply in the wiring
harness

© Check radiator fan for its operation
3. Step 2.
4.
o Start engine and keep i idle for approximately 2 minutes and connect to GDS
° (o to data display screen in the GDS
© Note:
In cold condition, Engine coolant temperature (ECT-1) always shows high compared to radiator coolant temperature (ECT -2)
o Check Engine coolant temperature reading for ECT sensor | and 2.

o Exanple for reference only (Actual temperatures may vary)

= ECT Sensor | : 85A°C
= ECT Sensor 2 : 37A°C
5. Step 3
6.

© Gradually increase the engine rppmand maintain at around 3500rpm till radiator fan start operating (Fan start operating at around
ECTI temperature 96A°C). Take the vehicle out for a short drive about 30 mnutes and check the below condition.

o [ftemperature difference is more between ECT sensor | and ECT sensor 2, then suspect thermostat mechanical failure
© Note:

Tenperature reading difference between ECT sensor 1 and ECT sensor 2 should be not more than Approximately 10A°C, if
thermostat is working normal. In this condition you can feel by hand / by touch clearly temperature difference between radiator out let
hose and radiator inlet hose

7. Step 4
8.

o Measure the thermostat electrical resistance

o



= Specification : 15.2 A+ 1.54,] (If resistance is out of specification, suspect for thermostat electrical failure)

o Click here for full size
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Thermostat Diagnosis

I. Remove the thermostat from the vehicle. Refer to Engine Coolant Thermostat Replacement.

2. Make sure the valve spring is tight when the thermostat is fully closed. If'the spring is not tight, replace the thermostat.

3. Suspend the thermostat and a thermometer ina pan of 50/504€%.mixture of ethylene glycol and water. Do not let the thermostat or the
thermometer rest on the bottom of the pan because the uneven concentration of heat on the bottom could result n maccurate temperature
measurements.

4. Heat the pan on a burner.
5. Use the thermometer to measure the temperature of the heated solution.

6. The thermostat should begin to open at 105A°C (221A°F) and it should be fully open at 120A°C (248A°F) and it should be filly close at
98A°a€%0C (208.4A%€%0F ). If'it does not open or close at these temperature, replace the thermostat. Also, the thermostat rod's stroke
from the initially open to the fully open should be 8a€%omm (0.324€%oin).
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Engine Fails To Reach Normal Operating Temperature

Does the engine still fail to reach normal operating temperature?

Step| Action Yes No
1. Ensure that the cooling system is full
2. Allow the engine to cool.
] 3. Start the engine. Go to Go to
4. Turn the air conditioning system off Sepa€oel  [Stepa€ived
5. Inspect the engine cooling fan(s).
Is the electric cooling fan on?
1. Diagnose and repair the cooling fan system
. . Goto 3 :
2 2. Verify the customer complamnt. Stenad€%a3 System OK
Does the engine still fail to reach normal operating temperature?
Install the scan tool to the DLC. Compare the scan tool coolant temperature reading to the I/P cluster _
3 [|coolant temperature. Goto Goto
- Stepa€%o5  [Stepa€lact
Is the I/P cluster coolant temperature close to the reading on the scan tool?
1. Diagnose and repair the coolant temperature gauge system
Go to
4 2. Verify the customer complamnt. Stepa€%oS  [System OK
Does the engine still fail to reach normal operating temperature?
Inspect the thermostat for correct operation. Go t
5 SystemOK |0
Is the thermostat operating correctly? Slepated
1. Replace the thermostat.
6 2. Verify the customer complaint Goto System OK
’ ' g TpaRt Stepi€%ol >
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Pressure Cap Testing
Special Tools
® J-2446(-A Cooling System Pressure Tester
® J-42401-14 Radiator Cap / Surge Tank Test Adapter
Warning:

To avoid bemg burned, do not remove the radiator cap or surge tank cap while the engine s hot. The cooling system will release scalding fhud and
steam under pressure if radiator cap or surge tank cap is removed while the engine and radiator are still hot.

1. Remove the pressure cap.

2. Wash the pressure cap mating surface with water.

Click here for full size

4. Use the J-24460-A cooling system pressure tester (1) with./-424(01-14 radiator cap / surge tank test adapter (2) m order to test the
pressure cap.

5. Test the pressure cap for the following conditions:

6.
o Pressure release when the ./-2446()-4 cooling system pressure tester exceeds the pressure rating of the pressure cap
© Mamtamn the rated pressure for at least 10 seconds.
o Note the rate of pressure loss.

7. Replace the pressure cap under the following conditions:

o The pressure cap does not release pressure which exceeds the rated pressure of the cap.

© The pressure cap does not hold the rated pressure.



1. ENGINE/PROPULSION

2. ENGINE HEATING AND COOLING

3. DIAGNOSTIC INFORMATION AND PROCEDURES
4

Cooling System Leak Testing

Special Tools
® J-24460-A Radiator Pressure Tester
e J-42401-4 Radiator Cap and Surge Tank Test Adapter
For equivalent regional tools, refer to Special Took.
Warning:

Under pressure, the temperature of the solution in the radiator can be considerably higher, without boiling. Removing the radiator cap while the
engine is hot (pressure is high), will cause the solution to boil nstantaneously, with explosive force. The solution will spew out over the engine,
fenders, and the person removing the cap. Serious bodily mjury may result. Flammable antiffeeze, such as alcohol, s not recommended for use at
any time. Flammable antifreeze could cause a serious fire.

Warning:

In order to help avoid being burned, do not remove the radiator cap while the engine and the radiator are hot. Scalding fluid and steam can be
blown out under pressure if the cap is removed too soon.

l. Remove the pressure cap.
2. Wash the pressure cap mating surface with water.

3. Test the operation of the pressure cap. Refer to Pressure Cap Testing.



N

6

Click here for full size
. Install the J-42401-2 pressure test adapter (1) to the coolant recovery reservoira€%o(2) to plug the reservoir bleeder gallery.
. Install the J-42401-3 adapter to the coolant recovery reservorr.

. Install the .J-24460-A pressure tester to the J-42401-3 adapter.



9.

10.

Note:
Do NOT exceed the pressure cap rating,
Using the pressure tester apply pressure to the cooling system

Observe the gage of the pressure tester for any loss.

. The cooling system should hold the rated pressure for at least 24€%ominutes.
. Ifleak is detected on thermostat housing, replace only the thermostat seal (O-ring). Refer to Engine Coolant Thermostat Replacement.

. Repair any leaks as required.



Repair Instructions
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Cooling System Draining and Filling (LKY)

Draining Procedure

1. Warning:

To avoid bemg burned, do not remove the radiator cap or surge tank cap while the engine s hot. The cooling system will release scalding
fluid and steamunder pressure if radiator cap or surge tank cap is removed while the engine and radiator are still hot.

2. Remove the surge tank cap.
3. Raise the vehicle by its full height. Refer to Lifiing and Jacking the Vehicle.
4. Place a drain pan under the drain cock.




Click here for full size
6. Loosen the radiator coolant drain cock (1) on the radiator.
7. Drain the cooling system
8. Lower the vehicle.
9. Inspect the coolant.

10. Follow the appropriate procedure based on the condition of the coolant.

o Normal in appearanced€” Follow the filling procedure.

o Discoloreda€ Follow the flush procedure. Refer to Coolant System Flushing,

Filling Procedure
l. Caution:
The procedure below must be followed. Improper coolant level could result in a low or high coolant level condition, causing engine damage.
2. Raise and support the vehicle.
3. Caution:

Refer to Fastener Caution.



Click here for full size

. Tighten the radiator dran cocka€%o( 1) to 28€%o0N-m ( 1 83€%0lba€%oin).

Lower the vehicle.

Note:

Use a 50/50 mixture of DEX-COOL antifreeze and clean drinkable water.

Slowly fill the radiator with a 50/50 coolant mixture until the coolant level reaches the base of the radiator surge tank.

Allow 30 seconds for the coolant level to stabilize and continue to fill the coolant filler neck until the level stabilizes for at least 2 minutes.

. Start the engine and allow the engine to idle m PARK or NEUTRAL with the parking brake engaged.
. Slowly fill the coolant mixture until the level stabilizes at the base of the radiator surge tank.

. Install the coolant pressure cap.



. Raise the engine RPM to 2500a€%0a€%0RPM for 304€"40 seconds.
. Shut the engine OFF.

. Allow the engine to cool, remove coolant fill cap and repeat steps 34€™9 until the coolant level has conpletely stabilized within the radiator

surge tank.

. Inspect and if necessary, fill the coolant reservorr bottle as necessary.

Rinse away any excess coolant from the engine and the engine compartment.

. Inspect the cooling system for leaks.

. Top off the radiator surge tank if necessary.
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Cooling System Draining and Filling (LMU)




6.

9.

10.

Click here for fill size
Warning:

Do not remove the surge tank cap while the engine and the radiator are hot. Scalding fluid and steam may be blown out under
pressure and cause bodily injury.

Remove the surge tank cap.

Place a pan below the vehicle to catch the draining coolant.
Renove the radiator outlet hose.

Catch the escapmng fluid in a drain pan.

Warning:

Dispose of the used engine coolant properly. Store the used coolant in a used coolant holding tank awaiting proper disposal or recycling,
Do not pour used coolant down the drain. Ethylene glycol antiffeeze is a very toxic chemical. Disposal into the sewer systemor nto the
ground water is both environmentally rresponsible and illegal

Note:
Dispose the collected coolant to the designated area.
Remove all sludge and dut from inside the surge tank.

Install the radiator outlet hose.

. Fill the tank slowly so that the upper reservoir hose remains above the water line. This allows the air inside the cooling system to escape.




Click here for full size
. Start the engine.
. Run the engine until the thermostat opens. You can tell the thermostat is open when both radiator hoses are hot to the touch.
. Stop the engine.
. Repeat stepsa€ool throughd€%6010 until the drained water is clear and free of coolant and rust.



20.

21.

Click here for full size

. Caution:

Because the filled coolant is normal temperature, the electric controlled thermostat will be closed. After fill the coolant, the engine must be
warming-up and then refill the coolant. If'the coolant quantity s not enough based on the specifications, it would be damaged to engine
performance.

. Caution:

To avoid damaging the vehicle, never use an antifreeze mixture more concentrated than 60 percent antifreeze to 40 percent water. The
solution freezing point increases above this concentration.

Fill the cooling system through the surge tank with a mixture of ethylene glycol antifreeze and water. The mixture must be at least
50a€%opercent antifreeze, but not more than 60a€%opercent antifreeze for cold weather operation.

Fill the coolant above the minimum line mark on the outside of'the tank.



1.

2
3.
4
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Coolant System Flushing

Note:

9.

Do not use a chemical flush.

Store used coolant m the proper manner, such as in a used engine coolant holding tank.

Do not pour used coolant down a drain. Ethylene glycol antifieeze is a very toxic chemical

Do not dispose of coolant mto the sewer system or ground water. This i illegal and ecologically unsound.

Various methods and equipment can be used to flush the cooling system. 1f special equipment is used, such as a back flusher, follow the
manufactures instruction. However, always remove the thermostat before back flushing the system

Apply the parking brake.

Drain the coolant. Refer to Cooling System Draining and Filling.

Fill the cooling system with clean drinkable water. Refer to Cooling System Draming and Filling.
Start the engine and run at 2,000a€%oRPM until the thermostat opens.
Turn OFF the engine.

Drain the coolant system Refer to Cooling System Draining and Filling.

Repeat the above procedure until the water from the coolant system is colorless.

Drain the coolant system Refer to Cooling System Draining and Filling.

Repeat the above procedure until the water from the coolant system is colorless. Refer to Cooling System Dramning and Filling.
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Radiator Surge Tank Cap Replacement

Callout{ Component Name
1 Radiator Surge Tank Cap

Related Part Information

Part Name Catalog Name Part Code
Radiator Surge Tank Cap CAP,RAD SURGE TK 0250A
Radiator Surge Tank Cap CAP,RAD SURGE TK 0251A
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Radiator Surge Tank Replacement (LKY)




Click here for full size

Callout Component Name

Prelimnary Procedure

Drain the cooling system. Refer to Cooling System Draining and Filling.

Power Steering Fluid Reservoir Bolt (Qty:d€%02)
Caution:

1 Refer to Fastener Caution.

Tighten

8a€%oN-m (71a€%olba€%oin)

Radiator Surge Tank Mounting Bolt (Qty:4€%aq2)

2 Tighten
8a€%oN-m (7 1a€%olba€%oin)
3 Radiator Surge Tank Outlet Hose and Clanmp

4 Radiator Surge Tank Inlet Hose and Clamp




Callout Component Name
5 Radiator Surge Tank
6 Power Steering Fluid Reservoir

Coolant Hose and Clanmp
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Radiator Surge Tank Replacement (LC5, LMU)




Click here for full size

Callout Component Name

Prelimnary Procedure

Drain the cooling system. Refer to Cooling System Draining and Filling.

Power Steering Fluid Reservoir Bolt (Qty:d€%02)
Caution:

1 Refer to Fastener Caution.

Tighten

9a€%o0N-m (80a€%0lba€Y%oin)

Radiator Surge Tank Mounting Bolt (Qty:4€%aq2)

2 Tighten
8a€%oN-m (7 1a€%olba€%oin)
3 Radiator Surge Tank Outlet Hose Clip

4 Radiator Surge Tank Inlet Hose Clip




Callout

Component Name

Throttle Body Heater Outlet Hose Clip

6

Radiator Surge Tank
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Radiator Surge Tank Outlet Hose Replacement (LKY)

Special Tools
J-38185 Hose Clanyp Pliers
For equivalent regional tools, refer to Special Tooks.

Removal Procedure

l. Drain the coolant. Refer to Cooling System Draning and Filling.




2.
Click here for full size

3. Loosen the radiator surge tank outlet hose clampa€?o(3) and remove the radiator surge tank outlet hosea€%offom the radiator surge tank.

4. Raise the vehicle. Refer to Lifting and Jacking the Vehicle.




5.
Click here for full size

6. Remove the 3 intake manifold bracket bolts (1).

7. Remove the intake manifold bracket (2).




8.
Click here for full size

9. Loosen the radiator surge tank outlet hose clampa€?uo( 1) and remove the radiator surge tank outlet hosea€%offom the water pump.

10. Transfer parts as necessary.

Installation Procedure




1.
Click here for full size

2. Install the radiator surge tank outlet hose with the radiator surge tank outlet hosea€%oclamp (1) to the water punp.



" Click here for full size

. Install the intake manifold bracket (2).
. Caution:

Refer to Fastener Caution.

. Install the 3 intake manifold bracket bolts (1) and tighten to 464€%oN-m (344€%olba€%oft).



Click here for full size

Lower the vehicle.

Install the radiator surge tank outlet hose with the radiator surge tank outlet hosed€%oclamp (3) to the radiator surge tank.

. Fill the cooling system Refer to Cooling System Dranmg and Filling.
11.

Start the engine and check for coolant leaks.
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Radiator Inlet Hose Replacement (LKY)
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Click here for full size
Callout Component Name
Preliminary Procedures

L. Open the hood.

[

Disconnect the negative battery cable. Refer to Batterv Negative Cable Disconnection and Connection.
3. Remove the air cleaner assenbly. Refer to Air Cleaner Assenbly Replacement.

4. Dram the cooling system Refer to Cooling System Draming and Filling.

Radiator Inlet Hose Clamp (Qty:€%02)
1 Procedure

Loosen the radiator inlet hose clamp (1).
Radiator Inlet Hose

(B

Related Part Information




Part Name Catalog Name Part Code
Radiator Inlet Hose HOSE,RAD INL 0050A
Radiator Inlet Hose HOSE,RAD INL 0100A
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Radiator Inlet Hose Replacement (LC5, LMU)

Removal Procedure




Click here for full size
2. Open the hood.

3. Disconnect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.

4. Raise the vehicle. Refer to Lifing and Jackng the Vehicle.
5. Place a pan below the radiator outlet hose to catch the dramning coolant.
6. Lower the vehicle.

7. Drain the cooling system. Refer to Cooling System Draining and Filling.

8. Loosen the radiator inlet hose clampa€fo(2).
9. Remove the radiator nlet hosed€%o(3) from the radiatora€%of( 1).
10. Loosen the radiator mlet hose clampa€?o(4).

I1. Loosen the radiator inlet hosed€%o(3) from the engine coolant thermostat housinga€%(5).

Installation Procedure




Click here for full size
2. Install the radiator inlet hosea€%o(3) to the engine coolant thermostat housinga€%o(5).
3. Install the radiator inlet hose clampa€?ho(4).
4. Install the radiator inlet hosea€%o(3) to the radiatora€%o( 1).
5. Install the radiator inlet hose clampa€oo(2).
6. Fill the cooling system Refer to Cooling System Draining and Filling,
7. Connect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.
8. Close the hood.

Related Part Information

Part Name Catalog Name Part Code

Radiator Inlet Hose HOSE,RAD INL 0050A
Radiator Inlet Hose HOSE,RAD INL 0100A
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Radiator Outlet Hose Replacement (LC5, LMU)

Removal Procedure




9.

Click here for full size

Open the hood.

. Disconnect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.

Raise the vehicle. Refer to Lifimg and Jacking the Vehicle

. Place a pan below the radiator outlet hose to catch the draming coolant.

Loosen the radiator outlet hose clampa€%a( 1).
Lower the vehicle.

Remove the radiator outlet hosed€%o(2) from the radiator.

Drain the cooling system Refér to Cooling System Dramning and Filling.




10.
Click here for full size

11. Loosen the radiator outlet hose clampa€oo(2).

12. Remove the radiator outlet hosed€%o( 1) from the water pump outlet piped€%a(3).

Installation Procedure




1.
Click here for full size

2. Install the radiator outlet hosea€%o( 1) to the water pump outlet pipea€oo(3).
3. Install the radiator outlet hose clampa€%o(2).

4. Raise the vehicle.



10.

Click here for full size

Install the radiator outlet hosea€%o(2) to the radiator.
Install the radiator outlet hose clampa€o(1).

Lower the vehicle.

Fill the cooling system Refer to Cooling System Drainmg and Filling,

Connect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.
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Radiator Outlet Hose Replacement (LKY)

Removal Procedure




Click here for full size

. Raise the vehicle. Refer to Lifimg and Jacking the Vehicle.

. Drain the cooling system. Refer to Cooling Svstem Draining and Filling.
. Loosen the radiator outlet hose clampa€?o(1).

. Remove the radiator outlet hose from the radiator.

. Lower the vehicle. Refer to Lifting and Jacking the Vehicle.
. Remove the air cleaner assembly. Refer to Arr Cleaner Assembly Replacement.




8.
Click here for full size

9. Loosen the radiator outlet hose clampa€%a( 1).

10. Remove the radiator outlet hosea€%offom the water pump outlet pipe.

Installation Procedure




" Click here for il size

. Install the radiator outlet hose to the water pump outlet pipe.

. Install the radiator outlet hose clampa€o(1).

. Install the air cleaner assenbly. Refer to Air Cleaner Assenbly Replacement.

. Raise the vehicle. Refer to Lifting and Jacking the Vehicle.



10.
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Click here for full size

. Install the radiator outlet hose to the radiator.

Install the radiator outlet hose clampa€o(1).

Lower the vehicle. Refer to Lifting and Jacking the Vehicle.
Fill the cooling system Refer to Cooling System Draining and Filling.
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Engine Coolant Inlet Pipe Replacement
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Click here for full size

Callout Component Name
Prelimnary Procedure

Drain the coolant from the cooling system and add new coolant. Refer to Cooling System Draining and Filling.

1 Engine Coolant Inlet Hose Clamp (Qty:a€%02)
2 Engine Coolant Inlet Hose

3 Engine Coolant Inlet Hose Clamp (Qty:a€%02)
4 Engine Coolant Inlet Hose

5 Engine Coolant Inlet Pipe

Related Part Information

Part Name Catalog Name Part Code
Engine Coolant Inlet Pipe PIPE.EENG COOL INL 0515A
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Engine Coolant Outlet Pipe Replacement
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Click here for full size

Callout Component Name
Prelimnary Procedure

Drain the coolant from the cooling system and add new coolant. Refer to Cooling System Draining and Filling.
Coolant Outlet Hose Clanmp (Qty:a€%02)

Special Tools
BO-38185 Hose Clamp Pliers

For equivalent regional tools, refer to Special Tools.
Coolant Outlet Hose

(B

Related Part Information

Part Name Catalog Name Part Code

Engine Coolant Outlet Pipe PIPE,ENG COOL OTLT 0530A
Engine Coolant Outlet Pipe PIPE.ENG COOL OTLT 0530B
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Radiator Mounting Stud Repair

Note:

In this vehicle, mounting pin repair system is only applied to lower side of the radiator, not upper.

Note:
[fthe radiator is leaky, replace it. Refer to Radiator Replacement.

l. Pressure test the cooling system Refer to Cooling System [ eak Testing.



2.
Click here for full size

3. Grind the fracture surfaced€%o( 1) with a proper tool

4. Drill a persistent hole in center of the fracture surface, using a 6a€%omm (0.244€%oin) drill



5.
Click here for full size
6. Caution:

Refer to Fastener Caution.

7. Note:



Bolt should not be longer than 35a€%omm (1.383€%oin).
8. Install the new radiator mounting pina€%oo(2).
9. Install the nuta€%o(3).

Related Part Information

Part Name Catalog Name Part Code
Radiator Mounting Stud STUD KIT,RAD MTG (RPR) 1905Z
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Radiator Overflow Hose Replacement (LKY)
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Click here for full size
Callout Component Name

Prelimnary Procedure

Drain the cooling system. Refer to Cooling System Draining and Filling.
1 Radiator Overflow Hose Clamp (Qty:4€%q2)
Radiator Overflow Hose Bracket Nut

Caution:

Refer to Fastener Caution.

(B

Procedure

Remove the radiator overflow hose bracket nut.
Tighten

9a€%oN-m (80AE%olba %oft)

3 Radiator Overflow Hose




Related Part Information

Part Name Catalog Name Part Code
Radiator Overflow Hose HOSE KIT,RAD OVFL 0528Z
Radiator Overflow Hose HOSE,RAD OVFL 0529A
Radiator Overflow Hose HOSE,RAD OVFL 0530A



1. ENGINE/PROPULSION

2. ENGINE HEATING AND COOLING
3. REPAIR INSTRUCTIONS

4.

Throttle Body Heater Inlet Hose Replacement
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Click here for full size

Callout| Component Name

Throttle Body Heater Inlet Hose Clamp (Qty:a€%02

2

Throttle Body Heater Inlet Hose

Related Part Information

Part Name Catalog Name

Throttle Body Heater Inlet Hose HOSE,THROT BODY HTR INL 1788A
Throttle Body Heater Inlet Hose HOSE,THROT BODY HTR INL 1788B

Azh\-(

Part Code

W
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Engine Coolant Fan Replacement (LKY)




Click here for full size

Callout Component Name

Preliminary Procedures

I. Remove the engine coolant fan shroud. Refer to Engine Coolant Fan Shroud Replacement.

2. Discomnect the wiring harness plug of the engine cooling fan.

Engine Coolant Fan Bolt (Qty:a€%03)
Procedure

1 Remove the engine coolant fan bolts.

Tighten

10a€%o0N-m (89a€%olba€%ooin)
2 Engine Coolant Fan Shroud
3 Engne Coolant Fan
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Engine Coolant Fan Replacement (LC5, LMU)

1. ENGINE/PROPULSION
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Click here for full size
Callout Component Name

Preliminary Procedures

l. Remove the air cleaner assembly. Refer to Air Cleaner Assenbly Replacement.

[

. Disconnect the negative battery cable. Refer to Batterv Negative Cable Disconnection and Connection.
3. Discomnect the wiring harness plug of the engine cooling fan.

Radiator Outlet Hose
1 Procedure

Disconnect the radiator outlet hose from the engine coolant fan. .

Engine Coolant Fan

(B

Procedure

Remove the engine coolant fan upward.




1. ENGINE/PROPULSION

2. ENGINE HEATING AND COOLING
3. REPAIR INSTRUCTIONS
4

Water Pump Inlet Pipe Replacement

Removal Procedure

1. Open the hood.

2. Disconnect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.
3. Drain the coolant. Refer to Cooling System Draining and Filling.




Click here for full size

5. Remove the front bumper fascia opening lower cover (2). Refer to E






6.
Click here for full size

7. Remove the air cleaner assembly (4). Refer to Air Cleaner Assenmbly Replacement.




8.
Click here for full size

9. Remove the engine coolant thermostat housing. Refer to Engine Coolant Thermostat Housing Replacement.




10.
Click here for full size

I'1. Remove the radiator outlet hose (1) from the water pump mnlet pipe assembly (3). Refer to Radiator Outlet Hose

 Click here for fil size
13. Remove the transmission upper bolts (1).



14.
ik | or ful si

15. Remove the rear ntake manifold brace. Refer to Lower Intake Manifold Replacement.



16, 7 o N
Click here for full size

17. Remove the water pump mlet pipe hose clamp (1).
18. Remove the water pump mlet pipe hose assembly (2) from the water pumyp.

Installation Procedure

TG 1~
Click here for full size

2. Install the water pump mlet pipe hose assembly (2) to the water pup.

3. Install the water pump mlet pipe hose clamp (1).



4.
Click here for full size

5. Install the rear mtake manifold brace. Refer to Lower Intake Manifold Replacement.




8. Install the transmission upper bolts (1) and tighten to 618€%oN-m (44a€%olba€ oft).




9.
Click here for full size

10. Install the radiator outlet hose (1) to the water pump mlet pipe (3). Refer to Radiator t Hose Replacement .




11.
Click here for full size

12. Install the engine coolant thermostat housing. Refer to Engine Coolant Thermostat Housing Replacement .




13.

Click here for full size

14. Install the air cleaner assenbly (4). Refer to Air Cleaner Assembly Replacement .






19.

20.

Click here for full size

. Install the front bumper fascia opening lower cover (2). Refer to Front Bunper Fascia Opening [ ower Cover Replacement

. Lower the vehicle.

. Fill the cooling system Refer to Cooling System Draning and Filling .

Connect the negative battery cable. Refer toBattery Negative Cable Disconnection and Connection .

Start the engine and check for coolant leaks.



1. ENGINE/PROPULSION
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3. REPAIR INSTRUCTIONS
4

Engine Coolant Thermostat Housing Replacement (LKY)

Removal Procedure




Click here for full size
. Warning:

In order to avoid personal mjury, do not remove the cap or open the cooling system drains froma hot system. Allow the systemto cool
first.

. Drain the system Refer to Cooling System Drainng and Filling,

. Remove the air cleaner assembly. Refer to Arr Cleaner Assembly Replacement.
. Disconnect the heater inlet hosed€%oand clarmp (1).

. Disconnect the coolant hose and clamp (2).

. Disconnect the radiator nlet hose and clamp (3).




lac

oolant Thermostat

9. Renmove the engine coolant thermostat (2). Refer to




10.
Click here for full size

I1. Remove the engine coolant thermostat housing bolts (1).

12. Remove the engine coolant thermostat housing (2).

Installation Procedure

NS



" Click here for fill size

. Install the coolant thermostat housing (2).
. Caution:

Refer to Fastener Caution.

. Install the engine coolant thermostat housing bolts (1) and tighten to 253€%oN-m (184€%0lba€%oft).



5.
Click here for full size

6. Install the engine coolant thermostat (2). Refer to Engine Coolant Thermostat Replacement.



12.

13.

Click here for full size

Connect the radiator nlet hose and clamp (3).
Connect the coolant hose and clamp (2).

. Connect the heater inlet hosea€%oand clamp (1).
. Install the air cleaner assenbly. Refer to Air Cleaner Assenbly Replacement.

Fill the cooling system Refer to Cooling System Draining and Filling.
Start the engine and check for coolant leaks.



1. ENGINE/PROPULSION

2. ENGINE HEATING AND COOLING
3. REPAIR INSTRUCTIONS
4

Engine Coolant Thermostat Housing Replacement

Removal Procedure




Click here for full size
. Warning:

In order to avoid personal mjury, do not remove the cap or open the cooling system drains froma hot system. Allow the systemto cool
first.

. Drain the system Refer to Cooling System Drainng and Filling,
. Disconnect the coolant hoses.
. Disconnect the engine coolant temperature sensor connector.

. Disconnect the exhaust gas recirculation (EGR) pipe. Refer to Exhaust Gas Recirculation Valve Pipe Replacement.




7.
Click here for full size

8. Remove the coolant thermostat housing bolts and nuts.

9. Remove the coolant thermostat housing.

Installation Procedure




" Click here for il size

. Install the coolant thermostat housing.
. Caution:

Refer to Fastener Caution.

. Install the engine coolant thermostat housing bolts and nuts and tighten to 204€%oN-m (1 54€%olba€%oft).

. Install the EGR pipe. Refer to Exhaust Gas Recirculation Valve Pipe Replacement.



Click here for full size

7. Connect the engine coolant temperature sensor conmector.

8. Comnect the coolant hoses.

and Filli

System Draini

9. Replenish the cooling system Refer to Cooli



1. ENGINE/PROPULSION
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4

Engine Coolant Thermostat Replacement (LKY)

Removal Procedure




Click here for full size

. Open the hood.

. Disconnect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.
. Drain the cooling system. Refer to Cooling Svstem Draining and Filling.

. Remove the air cleaner assembly. Refer to Arr Cleaner Assembly Replacement.

. Disconnect the radiator nlet hose and clamp (3).

. Disconnect the electrical connector from the engne coolant thermostat heater connector.




8.
Click here for full size

9. Remove the engine coolant thermostat boltsa€%o( 1).

10. Remove the engine coolant thermostat assenblya€%o(2).

Installation Procedure




" Click here for full size

. Install the engine coolant thermostat assemblya€%q(2).
. Caution:

Refer to Fastener Caution.

. Install the 3 engine coolant thermostat boltsa€%( 1) and tighten to 10a€%0N-m (893€%0lba€%oin).



Click here for full size
6. Connect the electrical connector to the engme coolant thermostat heater connector.
7. Connect the radiator nlet hose and clamp (3).
8. Install the air cleaner assenbly. Refer to Air Cleaner Assenbly Replacenent.
9. Fill the cooling system Refer to Cooling System Draining and Filling,

10. Connect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.
I1. Start the engine and check for coolant leaks.

12. Close the hood.

Related Part Information

Part Name Catalog Name Part Code
Engine Coolant Thermostat THERMOSTAT,ENG COOL(W/GSKT) 0399A
Engine Coolant Thermostat THERMOSTAT,ENG COOL(W/WAT INL) 0399B
Engine Coolant Thermostat THERMOSTAT,ENG COOL(W/WAT OTLT) 0399C

Engine Coolant Thermostat THERMOSTAT,ENG COOL(W/WAT OTLT & RAD OTLT PIPE) 0399D
Engine Coolant Thermostat THERMOSTAT KIT.ENG COOL 0399Z



Part Name Catalog Name Part Code
Engine Coolant Thermostat THERMOSTAT,ENG COOL 0400A
Engine Coolant Thermostat THERMOSTAT,ENG COOL SS129
Engine Coolant Thermostat THERMOSTAT,ENG COOL SI267
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Engine Coolant Thermostat Replacement (LC5, LMU)

Removal Procedure




9.

Click here for full size
Open the hood.

. Remove the air cleaner assembly. Refer to Air Cleaner Assembly Replacement.

Raise the vehicle. Refer to Lifing and Jacking the Vehicle.

Place a pan below the vehicle to catch the draming coolant.

Drain the cooling system. Refer to Cooling Svstem Draining and Filling.
Lower the vehicle.

Loosen the radiator inlet hose clampa€%a(4).

Remove the radiator mnlet hosed€%o(3) from the engine coolant thermostata€%(5).




Click here for full size
. Discomnect the electrical connector from the engine coolant thermostat heater connectora€%o(1).
. Remove the three engine coolant thermostat boltsa€%o(2).
. Remove the engine coolant thermostat assemblya€%o(3).
. Check the thermostat seal visually. IF THE THERMOSTAT SEAL IS OK, DO NOT REPLACE THE THERMOSTAT SEAL

. Ifthermostat seal is having coolant leakage or damaged, remove and DISCARD the seal. Replace with NEW thermostat seal as described

in the seal installation steps below.

Installation Procedure

L.

6.

Note:

Any presence of oil can damage the Seal

Check the Thermostat Seal for oil contamination

Note:

Any dent, sealing surface damage, any surface scratch on the thermostat housing can lead to coolant leakage
Check the Thermostat Housing for oil contamination

[fmstall the NEW seal, following the below procedure.

1. Any presence of oil can damage the seal. [f any contamination is present, clean using pressurised air, before nstalling the thermostat
seal



2.
Click here for full size
3. Note:

Thermostat seal should not be fitted in the reverse direction which may damage the seal and lead to leakages.

4. Mind the direction for two riba€%( 1) and one riba€%o(2) and fit the seal correctly.




Click here for full size

Install the engine coolant thermostat assemblya€%o(3).

. Caution:

Refer to Fastener Caution.

. Install the three engine coolant thermostat boltsa€%o(2) and tighten to 10a€%o0N-m (894€%0lba€%oin).




Click here for full size

. Install the radiator mnlet hoseda€%o(3) to the engine coolant thermostata€%a(5).
. Install the radiator inlet hose clampa€Ya(4).

. Comnect the electrical connector to the engine coolant thermostat heater connectora€%o( 1 ).

. Fill the cooling system Refer to Cooling System Dranmg and Filling.

Install the air cleaner assenbly. Refer to Air Cleaner Assenbly Replacenent.

. Close the hood.
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Water Pump Replacement (LC5, LMU)

Removal Procedure




Click here for full size
. Warning:

In order to avoid personal mjury, do not remove the cap or open the cooling system drains froma hot system. Allow the systemto cool
first.

. Drain the coolant. Refer to Cooling System Draining and Filling,
. Remove the drive belt. Refer to Drive Belt Replacenment.




5.
Click here for full size

6. Remove the generator. Refer to Generator Replacement.




7.
Click here for full size

8. Discomnect the coolant hose(s) from the water pump.

9. Remove the water punp fromengne block.

Installation Procedure




\
' \,Jllllll

" Click here for il size

. Install the water pump to engine block.
. Caution:

Refer to Fastener Caution.

. Install the three engine coolant thermostat bolts and tighten to 104€%0N-m (893€%olba€%oin).



lick here for full size

6. Install the generator. Refer to Generator Replacement.



7.
Click here for full size

8. Install the drive belt. Refer to Drive Belt Replacement.
9. Refill the engine cooling system. Refer to Cooling System Draming and Filling.
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Water Pump Replacement (LKY)

Removal Procedure

1. Drain the coolant. Refer to Cooling System Draining and Filling.
2. Remove the water pump and generator belt. Refer to Water Punp and Generator Belt Replacement.
3. Remove the generator. Refer to Generator Replacement.




4.
Click here for full size

5. Remove the intake manifold rear bracket bolts (2, 3).

6. Remove the intake manifold rear bracket (1).




7.
Click here for full size

8. Discomnect the radiator surge tank outlet hose and clamp (1).
9. Disconnect the heater outlet hose &€%oand clamp (2).

10. Disconnect the water pipe hose and clamp (3).




11.
Click here for full size

12. Remove the 4 water punp bolts (1).
13. Remove the water pump assenbly (2) from the engine block.
14. Remove the water punmp oil seal ring,
Installation Procedure
1. Clean the water pump threads.

2. Insert a NEW water pump seal ring.



" Click here for il size

. Install the water pump assembly (2) to engine block.
. Caution:

Refer to Fastener Caution.

. Install the 4 water pump bolts (1) and tighten to 25a€%0N-m (183€%olba€%oft).



7.
Click here for fll size

8. Connect the water pipe hose and clamp (3).
9. Connect the heater outlet hosea€%oand clamp (2).

10. Connect the radiator surge tank outlet hose and clamp (1).



11.
Click here for full size

12. Install the intake manifold rear bracket (1).

13. Install the intake manifold rear bracket bolts (2) and tighten to 253€%oN-m (183€%olba€%oft).



. Install the intake manifold rear bracket bolt (3) and tighten to 463€%eN-m (344€%olba€%oft).
. Install the generator. Refer to Generator Replacenent.
. Install the water pump and generator belt. Refer to Water Punmp and Generator Belt Replacement.

. Fill the engine cooling system. Refer to Cooling System Draming and Filling.
. Start the engine and check for coolant leaks.
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4.

Radiator Drain Cock Replacement

lick | or fullsi
Callout | Component Name
Prelimmary Procedures
. Front r Fascia ne [Lower Cover lacement

2. Place a drain pan under the vehicle.

3. Attach a rubber hose to the radiator drain port to guide the coolant mto the drain pan.

Radiator Drain Cock
Caution:
Refer to Fastener Caution.
Procedures
1. Remove the drain pan.
2. Fill the cooling system. Cooling System Draining and Filling
3. Start the engine and check for coolant leaks.

Related Part Information

Part Name Catalog Name  Part Code
Radiator Drain Cock COCK,RAD DRN 0600A
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Engine Coolant Fan Shroud Replacement (LKY)




Click here for full size
Callout

Component Name

Preliminary Procedures

I. Remove the radiator assembly. Refer to Radiator Replacement.

2. Disconnect any electrical connectors from the fan shroud.

Engine Coolant Fan Shroud

| Note:

Unclip engine coolant fan shroud from radiator.

Related Part Information

Part Name Catalog Name Part Code
Engine Coolant Fan Shroud SHROUD,ENG COOL FAN 0050A
Engine Coolant Fan Shroud SHROUD,ENG COOL FAN 0100A



2. ENGINE HEATING AND COOLING

3. REPAIR INSTRUCTIONS

4.

1. ENGINE/PROPULSION

Radiator Replacement




LSO NN A G
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Click here for full size

Callouli Component Name

Preliminary Procedures
l. Remove the air cleaner assembly. Refer to Air Cleaner Assenbly Replacement.

. Disconnect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.

[

3. Drain the engine coolant and disconnect the radiator mlet/outlet hose from the radiator.

Engine Coolant Fan

Engine Coolant Fan Replacement.

(B

Engne Coolant Inlet Hose




Callout| Component Name

Engine Coolant Temperature Sensor
Caution:

3 Refer to Fastener Caution.

Tighten

12.586%0N-m (93€%olba€%oft)

Radiator Support Mounting Bolt
4 Tighten

22a€%oN-m (16a€%0lbag%ofl)

Radiator

5 Procedure

Disconnect the condenser from radiator rotating, radiator support, and remove the radiator downward.
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Radiator Replacement (LKY)

Removal Procedure

1. Drain the cooling system Refer to Cooling System Draming and Filling.

2. Recover the refiigerant. Refer to Refigerant Recovery and Recharging.
3. Disconnect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.

4. Remove the air cleaner assembly. Refer to Ar Cleaner Assembly Replacement.
5. Disconnect the radiator inlet hose ffom the radiator. Refer to Radiator Inlet Hose Replacement.

6. Disconnect the radiator outlet hose from the radiator. Refer to Radiator Outlet Hose Replacement.

7. Remove the front bumper fascia. Refer to Front Bunper Fascia Replacement.




8.
Click here for full size

9. Remove the 3 right side opening cover retaner (1) and right side opening cover (2).

10. Remove the 4 left side opening cover retainer (3) and left side opening cover (4).




11.
Click here for full size

12. Remove the 4 upper opening cover retainer (1) and upper opening cover (2).




13.
Click here for full size

14. Remove ar conditionng compressor and condenser upper pipe nut 4€%( 1).
15. Remove ar conditionng compressor and condenser under pipe nut (2).

16. Remove ar conditioning compressor and condenser pipe from the air conditioning condenser.



Click here for full size
. Remove the 2 radiator support bracket bolts (1).
. Remove the 2 radiator support brackets (2).
. Discomnect electrical connectors from the fan shroud.

. Remove the radiator and air conditioning condenser and engine coolant fan shroud from the vehicle.



22.
Click here for full size

23. Unclip engine coolant fan shroud (1) from the radiator (3).
24. Unclip conditioning condenser (2) from the radiator (3).

25. Transfer parts as needed.

Installation Procedure



1.
Click here for full size

2. Clip the engine coolant fan shroudd€%o (1) to the radiator (3).

3. Clip the air conditioning condenser (2) to the radiator (3).



4. Install the radiator and air conditioning condenser and engine coolant fan shroud to the vehicle.




9.

Click here for full size

Install the 2 radiator support bracket (2).

Caution:

Refer to Fastener Caution.

Install the 2 radiator support bracket bolt (1) and tighten to 22a€%o0N-m (16a€%olba€%oin).

Connect electrical comnectors from the fan shroud.




13.

14.

Click here for full size
. Install air conditioning compressor and condenser pipe to the air conditioning condenser.

. Caution:

Refer to Fastener Caution.
Install air conditioning compressor and condenser upper pipe nutd€%o (1) and tighten to 22a€%0N-m (16a€%olbat0oin).

Install air conditioning compressor and condenser under pipe nut (2) and tighten to 22a€%o0N-m (163€%0lba€%om).




15.
Click here for full size

16. Install the upper opening cover (2) and 4 upper opening cover retainer (1).




19.

20.

21.

22

23.

24.

25.

26.

27.

Click here for full size

. Install the left side opening cover (4) and 4 left side opening cover retainer (3).

Install the right side opening cover (2) and 3 right side opening cover retainer (1).
Install the front bumper fascia. Refer to Front Bumper Fascia Replacement.
Connect the radiator outlet hose to the radiator. Refer to Radiator Outlet Hose Replacement.

Connect the radiator nlet hose to the radiator. Refer to Radiator Inlet Hose Replacement.

Install the air cleaner assenbly. Refer to Air Cleaner Assenbly Replacenent.

Connect the negative battery cable. Refer to Battery Negative Cable Disconnection and Connection.

Fill the cooling system Refer to Cooling System Drainmg and Filling,
Charge the refrigerant system Refer to Refigerant Recovery and Recharging.

Start the engine and check for coolant leaks.
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Radiator Support Bracket Replacement (LKY

Removal Procedure

1. Remove the front bumper fascia. Refer to Front Bumper Fascia Replacement.




2.
Click here for full size

3. Remove the 3 right side opening cover retainer (1) and right side opening cover (2).

4. Remove the 4 left side opening cover retainer (3) and left side opening cover (4).




5.
“lick | or fullsi

6. Remove the 4 upper opening cover retainer (1) and upper opening cover (2).
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7.
Click here for full size

8. Remove the 2 radiator support bracket bolt (1).

9. Renove the 2 radiator support bracket (2).

Installation Procedure




" Click here for fill size

. Install the 2 radiator support bracket (2).
. Caution:

Refer to Fastener Caution.

. Install the 2 radiator support bracket bolts (1) and tighten to 224€%oN-m ( 164€%o0lba€%on).



5.
Click here for full size

6. Install the upper opening cover (2) and 4 upper opening cover retainers (1).



7.
Click here for full size

8. Install the left side opening cover (4) and 4 left side opening cover retamners (3).
9. Install the right side opening cover (2) and 3 right side opening cover retainers (1).

10. Install the front bumper fascia. Refer to Front Bumper Fascia Replacement.
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Radiator Support Bracket Replacement




Click here for full size

Callouli Component Name

Prelimnary Procedure

Remove the front bumper fascia. Refer to Front Bumper Fascia Replacenent.

Radiator Support Bracket Bolt
Caution:

1 Refer to Fastener Caution.
Tighten

22a€%0N-m (16a€%o0lbaE%oft)
Radiator Support Bracket

(B

Tip

To easy access the bracket, remove the radiator support retaining bolt and loosen the radiator downward.

Related Part Information




Part Name Catalog Name Part Code
Radiator Support Bracket BRACKET,RAD SUPT 0949A
Radiator Support Bracket BRACKET,RAD SUPT 0950A
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4.

Radiator Support Replacement




Click here for full size

Callout Component Name

Prelimnary Procedure

Disconnect the condenser from the radiator. Refer to Radiator Replacement.

Radiator Support Mounting Bolt (Qty:a€%o4)
Caution:

1 Refer to Fastener Caution.

Tighten

22a€%oN-m (163€%o0lba€%oft)

Radiator Support

(B

Procedure

Rotate the radiator support and disconnect it from the radiator.

Related Part Information



Part Name Catalog Name Part Code
Radiator Support SUPPORT KIT,RAD 0449Z
Radiator Support SUPPORT,RAD 0450A
Radiator Support SUPPORT,RAD 0500A
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4.

Radiator Air Baffle Replacement

Click here for full size

Callouq Component Name
Prelimmary Procedure

Front Bunper Fascia Replacement
1 Radiator Air Baffle Retainer [4>x]
2 Radiator Air Baffle

Related Part Information

Part Name Catalog Name  Part Code
Radiator Arr Baffle BAFFLE,RAD AIR 2950A
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Radiator Air Lower Baffle Replacement (LMU, LKY with MBN)

Click here for full size

Cal]omi Component Name
Prelimmary Procedure

Front Bunper Fascia Replacement
1 Radiator Air Lower Baffle Retainer [3>x]
2 Radiator Air Lower Baffle

Related Part Information

Part Name Catalog Name Part Code
Radiator Air Lower Baffle BAFFLE RAD AIR LWR 3199A
Radiator Air Lower Baffle BAFFLE RAD AIR LWR 3200A
Radiator Air Lower Baffle BAFFLE RAD AIR LWR 3675A
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4

Radiator Air Lower Baffle Replacement (LKY with MBR)

=2 ““ I
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Click here for full size
Cal]ouli Component Name
Prelimnary Procedure

Front Bumper Fascia Replacement
Radiator Air Lower Baffle Retainer [3>x]
2 Radiator Air Lower Baffle

Related Part Information

Part Name Catalog Name Part Code
Radiator Air Lower Baffle BAFFLE,RAD AIR LWR 3199A
Radiator Air Lower Baffle BAFFLE,RAD AIR LWR 3200A
Radiator Air Lower Baffle BAFFLE,RAD AIR LWR 3675A
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4

Radiator Air Upper Baffle Replacement (LMU, LKY with MBN)

Click here for full size

Callomi Component Name
Prelimmary Procedure

Front Bunper Fascia Replacement
| Radiator Air Upper Baffle Retainer [3=x]
2 Radiator Air Upper Baffle

Related Part Information

Part Name Catalog Name Part Code
Radiator Air Upper Baffle BAFFLE,RAD AIR UPR 3749A
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3. REPAIR INSTRUCTIONS

4.

Radiator Air Upper Baffle Replacement (LKY with MBR

Click here for full size

Callouq Component Name
Prelimmary Procedure

Front Bunper Fascia Replacement
| Radiator Air Upper Baffle Retainer [3=x]
2 Radiator Air Upper Baffle




Specifications



. ENGINE/PROPULSION

. ENGINE CONTROLS AND FUEL - 1.0L, 1.19L, OR 1.2L

1
2
3. SPECIFICATIONS
4

Temperature Versus Resistance

Temperature

Resistance

150A°C (302A°F

42 to 44 &#937,

140A°C (284A°F

53 to 57 &#937;

130A°C (266A°F

68 to 72 &#937,

120A°C (248A°F

88 to 92 &#937;

110A°C (230A°F

1 14to 120thinsp:&#937;

e | v | e | e | e | e

100A°C (212A°F

151to 159thinsp:&#937;

90A°C (194A°F

203to 21 5thinsp:&#937;

80A°C (176A°F

275to 293thinsp:&#937;

T0A°C (158A°F

379to 405thinsp:&#937;

532to 572thinsp:&#937;

50A°C (122A°F

762to 824thinsp:&+#937;

45A°C (113A°F

92 Ito 997thinsp:&#937;

)
)
)
60A°C (140A°F)
)
)
)

40A°C (104A°F

11180 1212hinsp:&#937;

35A°C (95A°F

13660 1484hinsp:&+#937;

30A°C (86A°F

16830 182%hinsp:&+#937;

25A°C (T7A°F

20880 2266hinsp:&#937;

20A°C (68A°F

26080 2828hinsp:&#937;

15A°C (59A°F

32890 356 7hinsp:&#937;

' [ | | | |

10A°C (50A°F

41820 4532hinsp:&#937:;

5=A°C (41A°F)

53560 5800hinsp:&#937;

0>A°C (32A°F)

69140 7484hinsp:&H#937;

-5A°C (23A°F)

89940 9732hinsp:&+#937;

-10A°C (14A°F)

11796 12762insp;&#937;

-15A°C (5>A°F)

15589 1687 linsp;&#937;

-20A°C (-4A°F)

20791 2251 7mnsp:&H#937;

-30A°C (-22A°F)

37991 41273msp:&H#937;

-40A°C (-40A°F)

72230 78834insp;&H93 7
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Fastener Specifications (LKY)

Reusable Threaded Fastener Tightening Specifications

Application

Specification

Metric (English)

Note:

All fasteners listed in this table can be reused after removal

Air Conditioning Compressor and Condenser Under Pipe Nut

22N-m(l6 b fi)

Air Conditioning Compressor and Condenser Upper Pipe Nut

22N-m(l6 b fi)

Block Heater Connecting Plug Holder Bolt

8>N-m(71 b in)

Engne Coolant Fan Bolt

LON-m (89 Ib in)

Engne Coolant Thermostat Bolt

1ON-m (89 Ib in)

Engne Coolant Thermostat Housing Bolt

25N-m(18 b fi)

Intake Manifold Bracket Bolt 4€° Lower

46a€%0N-m

Intake Manifold Bracket Bolt €™ Upper

25N-m(18 b fi)

Radiator Drain Cock

2>N-m(18 b in)

Radiator Overflow House Bracket Nut

9=N-m(80 Ib in)

Radiator Support Bracket Bolt

22N-m(l6 b fi)

Radiator Support Mounting Bolt

22N-m(l6 b fi)

Radiator Surge Tank Mounting Bolt

8>N-m(71 b in)
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3. SPECIFICATIONS
4

Fastener Specifications (LC5, LMU)

Reusable Threaded Fastener Tightening Specifications

Application

Specification

Metric (English)

Note:

All fasteners listed in this table can be reused after removal

EGR Pipe Retaming Bolt

8>N-m(71 b in)

EGR Pipe Retaming Nut

1ON-m (89 [b )

Engine Coolant Temperature Sensor (Radiator)

12.5N-m (11 Ithinsp:lb n)

Engine Coolant Temperature Sensor (Thermostat)

I8N-m(13 b f})

Engine Coolant Thermostat Housing Retamning Bolt

20N-m(15 b f)

Engne Coolant Thermostat Retaining Bolt

1ON-m (89 [b )

Power Steering Fluid Reservoir Bolt

9>N-m (80 b in)

Radiator Support Bracket Bolt

22N-m(16 b f)

Radiator Support Mounting Bolt

22N-m(16 b f)

Radiator Surge Tank Mounting Bolt

8>N-m(71 b in)
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Approximate Fluid Capacities

Specification
Metric | US English

Application
Coolant System
® Diesel

4.2a€%oliters |4.44€%o0quarts

* Gasolinely 745e940liters|. 93€%oquarts




Schematic and Routing Diagrams



Engine Heating|Cooling Schematics



Engine Cooling

|150ﬂ

| Underhaad

|

a5 30 a5 30 &5 30 !
KR20C KRT3 KR20D !

E---- \ Spl:l:rlkcl:y E----- \ %lchl:y E----- %, | Ean High I
Speed I

| Relay |

113 a7 113 | L1 AT |
FRUB |

|

x2la0  xafer a1, 1
532
ar
X1
R10
Cagling.
[] Fan
Resistor
x2la
335 403 5063 473 408
GNNVT WHBU BN/WH BNIYE WH/BU
N N 4118
> >
403
WHBU

1
G10

Cooling
C —

77 s

Click here for full size



Special Tools and Equipment
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Special Tools

. ENGINE/PROPULSION
. ENGINE HEATING AND COOLING
. SPECIAL TOOLS AND EQUIPMENT

Hlustration

Tool Number / Description

©

Click here for full size

BO-38185
J-38185

Hose Clamp Pliers

Click here for full size

EN-24460-A
J-24460-A

Cooling System Pressure Tester

Click here for full size

GE-42401-A
J-42401-A

Radiator Cap and Surge Tank Test Adapter]




