2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

2008 ENGINE

Engine Cooling - Cab & Chassis Sierra, Cab & Chassi s Silverado, Sierra & Silverado

SPECIFICATIONS

FASTENER TIGHTENING SPECIFICATIONS

Specification
Application Metric English
Air Cleaner Outlet Duct Clamp 4 N.m 351bin
Coolant Air Bleed Pipe Bolts 12 N.m 9lb ft
Coolant Heater 50 N.m 37 Ib ft
Coolant Heater Cord Bolt 8 N.m 711bin
Cooling Fan Motor Bolts 10 N.m 891bin
Cooling Fan Shroud Bolts 9 N.m 80 1Ibin
Differential Carrier Bolts 100 N.m 74 b ft
Fan Clutch Bolts 23 N.m 17 b ft
Fan Clutch Bolts 56 N.m 41 |b ft
Oil Cooler Hose Adapter Bolt 12 N.m 106 Ib in
Oil Cooler Hose Bracket Bolt 25 N.m 18 Ib ft
Oil Pan Skid Plate Bolts 20 N.m 151b ft
Radiator Bolt 25 N.m 18 Ib ft
Surge Tank Bolt/Nut 10 N.m 891bin
TCM Cover Bolts 9 N.m 80 1Ibin
TCM Electrical Connector Bolts 8 N.m 711bin
Transmission Cooling Line Bolts 4 N.m 351bin
Water Pump
e First Pass 15 N.m 11 1b ft
e Final Pass 30 N.m 22 1b ft
Water Pump Inlet Bolt 15 N.m 111bft

SCHEMATIC AND ROUTING DIAGRAMS

ENGINE COOLING SCHEMATICS
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Fig. 1. Engine Cooling Schematic - Gas
Courtesy of GENERAL MOTORS CORP.
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Fig. 2: Engine Cooling Schematic - Diesdl

Courtesy of GENERAL MOTORS CORP.

DIAGNOSTIC INFORMATION AND PROCEDURES

DIAGNOSTIC CODE INDEX

DIAGNOSTIC CODE INDEX

DTC Description

DTC P0480 or P0481 P0480: Cooling Fan Relay 1 Control Cir¢uit
P0481: Cooling Fan Relay 2 Control Cir¢uit

DTC P1258 P1258: Engine Coolant Over temperatuR¥etection Mod

Active

DTC P0480 OR P0481

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
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e Diagnostic Procedure Instructions provide an overview of each diagnostic category.

DTC Descriptor
DTC P0480

Cooling Fan Relay 1 Control Circuit
DTC P0481

Cooling Fan Relay 2 Control Circuit

Diagnogtic Fault Information

Short to High Short to

Circuit Ground Resstance Open Voltage

Low Speed Cooling FanRelayl - pogeq | posgo | Po4s0 | P048O
Control Circuit

High Speed Cooling Fan Relay  poge1 | posgy | posst |  Po4st
Control Circuit

Circuit/System Description

The engine control module (ECM) commands the faxdsrCeither high speed or low speed,
depending on cooling requirements. In low speesifahs are configured in series. In high speed,
the fans are configured in parallel.

In low speed operation, the ECM applies groundhéocil side of the fan low relay. Voltage is
applied directly to the left cooling fan througle thwitch side of the fan low relay, which is fed
by the fan 1 fuse. The right fan is connected resdo the left fan through the de-energized fan
control relay so that both operate at low speed.

In high speed operation, the ECM applies a groaritié coil side of the fan low relay, the fan
control relay, and the fan high relay. Voltagepplaed directly to the right cooling fan through
the switch side of the relay, which is fed by tae 2 fuse. The left cooling fan obtains voltage
through the fan low relay and ground through timecfantrol relay.

The ECM monitors the low and high speed coolingr&ay control circuits for the following
conditions:

e Short to ground
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e Short to voltage
e An open circuit

If the ECM detects an improper voltage level onltive or high speed ECM driver circuits, then
DTC P0480 or P0481 will set and the affected ECMedwill be disabled.

Conditionsfor Runningthe DTC

o The battery voltage is between 9-18 volts.
e The engine speed is greater than 400 RPM.

Conditionsfor Settingthe DTC

e The commanded state of the output driver moduleNip&nd the actual state of the cont
circuit do not match.

e The condition is present for more than 5 seconds.

Action Taken When the DTC Sets

DTCs P0480 and P0481 are Type B DTCs.

Conditionsfor Clearingthe MIL/DTC

DTCs P0480 and P0481 are Type B DTCs.
Diagnostic Aids

e This test procedure requires that the vehicle bakias passed a load test and is completely
charged. Refer tBattery Inspection/Test .

e When disconnecting electrical connectors or rengpftises and relays from a fuse block,
always inspect the component electrical termir@lsdrrosion and the mating electrical
terminals for tightness.

o Use thel 35616 for any test that requires probing the underhasd block terminals,
component wire harness terminals, or the ECM war@éss connector terminals.

Refer ence Infor mation
Schematic Reference

Engine Cooling Schematics

Connector End View Reference
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e Component Connector End Views
e Electrical Center Identification Views

Description and Operation

Cooling Fan Description and Operation (w/o LFA)

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

DTC Type Reference

Powertrain Diagnostic Trouble Code (DTC) Type Definitions

Scan Tool Reference

Control Module References

Special ToolsRequired

o J 43244 Relay Puller Pliers
¢ J 35616 GM Approved Terminal Test Kit

Circuit/System Verification

1. Ignition ON, command the cooling fan relay 1 Oidl ©®FF several times using the scan
tool output control function. You should hear bfaths turn ON and OFF. Both should run
on low speed when turned ON.

2. Ignition ON, command the cooling fan relays 2 8rdN and OFF several times using the
scan tool output control function. When turned @i, right fan should run on high and the
left fan should remain OFF.

3. Ignition ON, command the cooling fan relays lajd 3 ON and OFF several times using
the scan tool output control function. When tur@dd, both fans should run on high speed.

Circuit/System Testing




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

P0480

1. Ignition OFF, disconnect the cooling fan low yeflaom the underhood fuse block.
2. Ignition ON, verify that a test lamp illuminatestween the fan low relay coil voltage
supply circuit and ground.
o If the test lamp does not illuminate, test theltam relay coil voltage supply circuit
for and open/high resistance.

3. Connect a test lamp between the fan low reldysopply voltage circuit and the fan low
relay coil control circuit. With a scan tool, commdethe fan relay 1 ON and OFF. Verify

that the test lamp turns ON and OFF with each cardma
o If the test lamp remains illuminated with each c@ndy test the relay coil control
circuit for a short to ground. If the circuit testsrmal, replace the control module.
o If the test lamp does not illuminate, test theyelail control circuit for and open or a
short to voltage. If the circuit tests normal, esq@ the control module.

4. If the circuits test normal, replace the fan lalay.

P0O481

1. Ignition OFF, disconnect the cooling fan higrayefrom the underhood fuse block.
2. Ignition ON, verify that a test lamp illuminatestween the fan high relay coil voltage
supply circuit and ground.
o If the test lamp does not illuminate, test thetmh relay coil voltage supply circuit
for and open/high resistance.

3. Connect a test lamp between the fan high reldgapply voltage circuit and the fan high
relay coil control circuit. With a scan tool, commdethe fan relays 2 and 3 ON and OFF.
Verify that the test lamp turns ON and OFF withreeemmand.

o If the test lamp remains illuminated with each c@nd) remove the fan control relay
and retest. If the test lamp now turns ON and ORR tie fan control relay removed,
replace the fan control relay. If the test lam timains illuminated when
commanded ON and OFF, test the fan high relaycamitrol circuit for a short to
ground. If the circuit tests normal, replace thetoad module.

o If the test lamp does not illuminate, test theHayh relay coil control circuit for and
open or a short to voltage. If the circuit testamel, replace the control module.

4. If all circuits test normal, replace the fan highay.
Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.
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e Relay Replacement (Attached to Wire Har ness) or Relay Replacement (Within an
Electrical Center)

o Underhood Electrical Center or Junction Block Replacement
e Control Module References for ECM replacement, setup, and programming

DTC P1258

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

DTC Descriptor
DTC P1258

Engine Coolant Over temperature - Protection Modiva
Circuit/System Description

The engine control module (ECM) uses the engindacbtemperature (ECT) sensor to monitor
the engine for an over-termperature condition. €hrgdition occurs when the coolant
temperature is above a calibrated value for a kbl length of time. The ECM will disable F
of the cylinders by turning OFF the fuel injectdy. disabling half of cylinders, the ECM is able
to reduce the temperature of the coolant.

Conditionsfor Runningthe DTC

e The engine is running.
e DTC P0117 or P0118 are not set.

Conditionsfor Settingthe DTC

Coolant temperature more than 132°C (270°F) foatgrethan 10 seconds.

Action Taken When the DTC Sets

e DTC P1258 isa Type ADTC.
e The engine will operate in the Overheated Engimm¢detion Operating Mode.
e The engine coolant temperature indicator lampquigped, will illuminate.
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e The driver information center (DIC), if equippedayrdisplay a message.
Conditionsfor Clearingthe DTC

DTC P1258 is a Type ADTC.

Refer ence Infor mation
Description and Operation

e Cooling System Description and Operation

e Instrument Cluster Description and Operation

e Indicator/Warning M essage Description and Operation
e Audible Warnings Description and Operation

DTC Type Reference

Powertrain Diagnostic Trouble Code (DTC) Type Definitions

Scan Tool Reference

Control Module References for scan tool information

Circuit/System Verification
IMPORTANT: If DTC P1482 is set, diagnose that DTC fi  rst.

1. Observe the engine coolant level. The engineaobddvel should be within operating
range. Refer to Capacitiedpproximate Fluid, and Engine Coolant in the Ovsbtanual

2. Ensure that the vehicle has the correct engiakaot) with correct concentration, and is not
old, contaminated or contains additives. RefereaodRnmended Fluids and Lubricants in
the Owner's Manual.

3. Inspect the cooling system for the following:
o Leaks
¢ Kinked or pinched hoses, especially at the radiator
e Loose, missing, or damaged radiator air seals ftealers

e The radiator and A/C condenser for any air flowtalz$ions or bent fins-Refer to
Symptoms- Engine Cooling.
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IMPORTANT: A small delay occurs before the ECM changes the coo  ling fan
speed.

4. Command the cooling fan speed from 0% to 100% a&can tool.
o If the fan speed does not transition with the conded states, refer ©ooling Fan
Inoperative.

Circuit/System Testing

1. Test the thermostat for correct operation. Rief@her mostat Diagnosis.
Test the engine cooling system for overheatimgeiROEngine Over heating.

3. Inspect the water pump and coolant flow for cciroperation. Refer tdvater Pump
Replacement (LU3) or Water Pump Replacement (LY6, L76 and L 92) or Water
Pump Replacement (LH6,LY2,LY5,and LMG) orWater Pump Replacement

(LMM).

4. Inspect the engine for worn/leaking/cracked dginheads and engine block. Refer to
Coolant in Combustion Chamber andCoolant in Engine Qil .

N

Repair Procedures

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

SYMPTOMS - ENGINE COOLING

IMPORTANT: Review the system operation in order tof  amiliarize yourself with
the system functions. Refer to the following:

e Cooling System Description and Oper ation
e Cooling Fan Description and Operation (w/o LFA)

Visual/Physical | nspection

e Inspect for aftermarket devices which could aftbetoperation of the Cooling System.
Refer toChecking Aftermarket Accessories.

e Inspect the easily accessible or visible systenpoments for obvious damage or conditions

which could cause the symptom.

Inter mittent

Faulty electrical connections or wiring may be ¢hese of intermittent conditions. Refer to
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Testing for Intermittent Conditions and Poor Connections .

Symptom List

Refer to a symptom diagnostic procedure from tHevieng list in order to diagnose the
symptom:

e Cooling Fan AlwaysOn

e Cooling Fan Inoperative

Engine Over heating

L oss of Coolant

Thermostat Diagnos's

Engine Fails To Reach Normal Operating Temperature

LOW ENGINE COOLANT INDICATOR ALWAYSON

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

Diagnogtic Fault Information

Shortto | Open/High | Short to Signal

Circuit Ground Resstance | Voltage |[Performance
Coolant Level Switch Signal Ino(l)llc:aFtor Indicator ON - -
Ground - Indicator ON - -

Circuit/System Description

The low engine coolant level indicator is contrdllgy the HVAC control module. The normal
state of the engine coolant level switch is closbdn in contact with coolant.

Refer ence Infor mation
Schematic Reference

Engine Cooling Schematics
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Connector End View Reference

Component Connector End Views

Description and Operation

Cooling System Description and Operation

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Circuit/System Verification

The low coolant indicator should be OFF with thgiea coolant at the proper level.

Circuit/System Testing

IMPORTANT: Circuit/System Verification must be perfo  rmed before performing
the Circuit/System Testing.

1. Ignition OFF, disconnect the harness connecttiveatoolant level switch.

2. Install a 3A fused jumper wire between the sigmaluit terminal and ground.

3. Engine running, verify the low coolant indicatorns OFF.
o If the indicator does not turn OFF, test the sigmaluit for an open/high resistance.
o If the indicator turns OFF, test the ground cirdoitan open/high resistance.

4. If all circuits test normal, replace the coolkviel switch.

Repair Procedures

e Radiator Surge Tank Replacement (Non-HP2)
e Control Module References
e Instrument Cluster Replacement (without RPO SLT)

Repair Verification

Verifv that the low coolant indicator is OFF withetenaine coolant at the proper level.
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COOLING FAN ALWAYSON

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

Circuit/System Description

The engine control module (ECM) commands the fadsrCeither high speed or low speed,
depending on cooling requirements. In low speeth fams are turned ON at a reduced speed.
High speed has both fans turned ON at full speed.

In low speed operation, the ECM applies groundhéocbil side of the fan low relay. This
energizes the coil and applies voltage directithéoleft cooling fan through the switch side of
the fan low relay, which is fed by the fan 1 fuBke right fan is connected in series to the left fa
through the de-energized fan control relay solib#t operate at low speed.

In high speed operation, the ECM applies a groaritié coil side of the fan low relay, the fan
control relay, and the fan high relay. On the feyimielay, the energized coil closes the switch
side of the relay and applies voltage directiyn®right cooling fan through the switch side ol
relay, which is fed by the fan 2 fuse. At the saime, the ECM energizes fan control relay

pulling the switch side over, providing a directhpto ground for the left cooling fan, which has
voltage applied through the energized fan low rdiayigh speed mode, the fans are operated as
a parallel circuit with full voltage applied to dmc

Refer ence Infor mation
Schematic Reference

Engine Cooling Schematics

Connector End View Reference

Component Connector End Views

Description and Operation

Cooling Fan Description and Operation (w/o LFA)

Electrical Information Reference
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e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Circuit/System Verification

1. If DTCs P0480 or P0481 are set, perform thosgnaistics first.

2. Ignition ON, verify with a scan tool that the éah module is not commanding fan
activation.

3. Ignition ON, observe that the fans are not attiva

Circuit/System Testing

1. Ignition OFF, disconnect the fan high relay.
2. Ignition ON, observe that both fans are now OFF.

o If both fans are OFF, replace the fan high relbgither fan is still activated, remove
the fan low relay. If both fans are now OFF repldoeefan low relay. If either fan is
still activated, test for a short to voltage in e voltage supply circuit.

Repair Verification

1. Ignition ON, verify with a scan tool that the eéah module is not commanding fan
activation.

2. Ignition ON, observe that the fans are not atgva
COOLING FAN INOPERATIVE

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

Circuit/System Description

The engine control module (ECM) commands the fadsrCeither high speed or low speed,
depending on cooling requirements. In low speeth fams are turned ON at a reduced speed.
High speed has both fans turned ON at full speed.
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In low speed operation, the ECM applies groundhéocbil side of the fan low relay. Tt
energizes the coil and applies voltage directithéoleft cooling fan through the switch side of
the fan low relay, which is fed by the fan 1 fuBke right fan is connected in series to the left fa
through the de-energized series/parallel relaychvig the fan control relay so that both operate
at low speed.

In high speed operation, the ECM applies a groaritié coil side of the fan low relay, the fan
control relay, and the fan high relay. On the feyiminelay, the energized coil closes the switch
side of the relay and applies voltage directiyn®right cooling fan through the switch side ol
relay, which is fed by the fan 2 fuse. At the saime, the ECM energizes fan control relay

pulling the switch side over, providing a directhpto ground for the left cooling fan, which has
voltage applied through the energized fan low rdiayigh speed mode, the fans are operated as
a parallel circuit with full voltage applied to dmc

Diagnostic Aids

The ECM has the capability of providing commanthi fan relays even while a scan tool ot
control is being used. Always refer to the fan oointommand parameters on the scan tool to
know which fans are being commanded ON by the ECM.

Refer ence Infor mation
Schematic Reference

Engine Cooling Schematics

Description and Operation

Cooling Fan Description and Operation (w/o LFA)

Connector End View Reference

e Electrical Center Identification Views
e Component Connector End Views

Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs
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Scan Tool Reference

Control Module References

Circuit/System Verification

1. Verify that the following DTCs are not set: PO480P0481.
o If either of the DTCs is set, repair the DTC first.

2. Ignition ON, command high and low speed fans @8l @FF with a scan tool. Observe to
verify that the fans turn ON and OFF when chanbeigveen the commanded states.

Circuit/System Testing

IMPORTANT: You must perform the Circuit/System Verif  ication before
proceeding with Circuit/System Testing.

1. Ignition OFF, disconnect the series/parallelrzay.

2. Ignition ON, activate the cooling fan relay 1w scan tool. The fan should be OFF.
o If the fan is activated, test the left fan groumdwt for a short to ground.

3. Ignition OFF, disconnect the remaining fan relays

4. Connect a 30A fused jumper between the normggneswitch contact terminals at the fan
control relay connector in order to complete ttefén ground circuit. Leave this jumper
place for the remainder of this procedure.

5. One at a time, connect a 30A fused jumper betweepositive terminal at the battery and
the fan voltage supply circuit terminal at eaclayetlonnection and verify the appropriate
fan activation.

o If the appropriate fan does not activate, testahesoltage supply circuit for a short
ground or open/high resistance. If the circuitsesirmal, test the fan ground circuit
for open/high resistance. If the circuits test raltmeplace the fan.

6. Ignition ON, connect a 30A fused jumper betwdenrelay switch voltage supply circuit
terminal and the fan voltage supply circuit terratethe low speed and then the high sy
relay connections and verify the appropriate faivaion.

o If the appropriate fan does not activate, testéhay switch voltage supply circuit for
a short to ground or high resistance.

7. If the circuits and fans test normal, replaceréiay.

Repair Procedures

e Engine Coolant Fan M otor Replacement (Non-HP2)
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e Relay Replacement (Attached to Wire Har ness) or Relay Replacement (Within an
Electrical Center)

Repair Verification

Ignition ON, command the fan relay ON and OFF witscan tool. Observe to verify that the

appropriate fan turns ON and OFF with each command.

ENGINE OVERHEATING

Step

Action

Yes

No

Inspect for a missing or damaged radiator Ssig
or upper baffle and/or radiator air deflector.
Is the baffle and/or deflector missing or
damaged?

Go toStep 8

Go toStep 2

Inspect for a loss of coolant.
Is there a loss of coolant?

Go toStep 3

Go toStep 4

Fill the system to the specified level.
Does the engine overheat?

Go toStep 4

System OK

Inspect for low temperature protection.
Is the coolant to the correct concentration?

GotoStep 5

Go toStep 8

Inspect for a loss of cooling system pressure|

Is there a loss of system pressure?

Go toStep 8

Go toStep 6

Inspect for a faulty engine coolant temperatu
(ECT) sensor. Refer t0TC P0117 or P0118 .
Is the sensor operating properly?

re

Go toStep 7

Go toStep 8

Inspect for the following:

o Damaged coolant surge tank
o Leaking hose
e Bad/incorrect surge tank or radiator caj

Were any of the above found?

OJ

Go toStep 8

Go toStep 3

Repair or install new parts as necessary, the
retest.
Does the engine overheat?

n

GotoStep 9

System OK

Inspect for incorrect drive belt tension.

Is the belt tension correct?

Go toStep 10

Go toStep 8
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10

1. Remove the water pump. RefeMitater
Pump Replacement (LU3) or Water
Pump Replacement (LY6, L76 and
L 92) or Water Pump Replacement
(LH6,LY2, LY5, and LMG) or Water
Pump Replacement (LM M).

Inspect for a damaged water pump
shaft/hub.

Is the water pump driveshaft damaged or is |
seal leaking?

he
Go toStep 8

Go toStep 11

11

Inspect for obstructed radiator air flow or be
radiator fins.
Is the radiator air flow obstructed?

nt

Go toStep 8

Go toStep 12

12

Inspect for blocked cooling system passages.

Are the cooling system passages blocked?

Go toStep 8

Go toStep 13

13

Inspect the thermostat. Referftber mostat
Diagnosis.

Is the thermostat stuck in the closed position

? Go toStep 15

Go toStep 16

14

Replace the thermostat. ReferBngine
Coolant Thermostat Housing Replacement

(LY2,LHG6,LY5 LMG,LY®6).

Does the engine overheat?

Go toStep 16

System OK

15

Inspect the radiator cooling capacity.
Is the proper sized radiator being used on th
vehicle?

e
Go toStep 3

Go toStep 17

16

Consult the current parts catalog and replac
radiator. Refer t&Radiator Replacement (4.3,
4.8, 5.3, and 6.0L) or Radiator Replacement

(LLM).

b the

Is the repair complete?

System OK

LOSSOF COOLANT

Step

Action

Yes

No

DEFINITION: The cooling system is loosing coolarther internally or

externally.

1

Were you sent here from Symptoms, or anot
diagnostic table?

her

Go toSymptoms

- Enaine
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Go toStep 2

Cooling

Repair any present DTCs. ReferQmgnostic
System Check - Vehicle .

Is the action complete?

Go toStep 3

Inspect the coolant level.
Is the coolant at the proper level?

GotoStep 5

GotoStep 4

Fill the cooling system to the proper level. R
to Cooling System Draining and Filling
(Vac-N-Fill) or Cooling System Draining

and Filling (Static Fill).

Is the action complete?

GotoStep 5

Engine overheating can cause a loss of cool
Is the engine overheating?

ant.
Go toStep 19

GotoStep 6

1. Idle the engine at normal operating

temperature.

Inspect for heavy white smoke coming ¢
of the exhaust pipe.

2.

Is a heavy white smoke present from the exH
pipe?

but

aust
Go toStep 7

Go toStep 8

1. Coolant in the exhaust system creates :
distinctive, burning coolant odor in the
exhaust.

Condensation in the exhaust system ca
cause an odorless white smoke during
engine warm up.

Does the white smoke have a burning coolat
type odor?

5 2)

nt
Go toStep 20

Go toStep 8

Visually inspect the hoses, pipes and hose
clamps.

Are any of the hoses, clamps or pipes leaking%o toStep 21

GotoStep 9

Visually inspect the following components:

¢ Block heater
e Coolant pressure cap
e Core plugs
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Throttle body
Engine block
Intake manifold
Radiator
Thermostat housing
o Water pump

Are any of the listed components leaking?

Go toStep 21

Go toStep 10

10

1. Pressure test the cooling system. Refer
Cooling System L eak Teding.
2. With the cooling system pressurized,

visually inspect the components listed i
steps 7 and 8.

Are any leaks present?

to

Go toStep 21

Go toStep 11

11

Pressure test the coolant pressure cap. Refé
Pressure Cap Testing.

Does the coolant pressure cap hold pressurg

r to

pA50 toStep 12

Go toStep 16

12

Inspect for the following conditions:

¢ A coolant smell inside of the vehicle
e Coolant in the HVAC module drain tube

o Coolant on the vehicle floor covering ng
the HVAC module

Is coolant present?

pal

Go toStep 21

Go toStep 13

13

Inspect the underside of the engine olil fill ca
for a gray/white milky substance.
Is there a milky substance under the oil fill ¢

P
ApGo toStep 14

Go toStep 15

14

Inspect the engine oil fluid level indicator for
gray/white milky substance.

Is there a milky substance on the engine oil 1
level indicator?

a

Go toStep 17

Go toStep 15

Inspect the automatic transmission oil fluid lg

indicator, if equipped, for a gray/white milky
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substance.
Is there a milky substance on the automatic
transmission fluid level indicator?

Go toStep 18

Go toStep 22

16

Replace the coolant pressure cap.
Is the repair complete?

Go toStep 22

17

1. Replace the radiator. ReferRadiator
Replacement (4.3,4.8, 5.3, and 6.0L) or
Radiator Replacement (LLM).

2. Replace the oil and filter. Refer Emgine
Oil and Oil Filter Replacement

Is the repair complete?

Go toStep 22

18

1. Replace the radiator. ReferRadiator
Replacement (4.3,4.8, 5.3, and 6.0L) or
Radiator Replacement (LLM).

2. Service the automatic transmission. Re
to the following:Engine Coolant/Water
in Transmisson .

Is the repair complete?

fer

Go toStep 22

19

Repair the engine overheating condition. Re
to Engine Overheating.
Is the repair complete?

fer

Go toStep 22

20

Repair the engine internal coolant leak. Ref¢
Coolant in Combustion Chamber or,

Coolant in Engine Oil .

Is the repair complete?

Go toStep 22

21

Repair or replace the leaking component. R
to the appropriate repair.
Is the repair complete?

bfer

Go toStep 22

22

Operate the system in order to verify the rep

alr

Did you find and correct the condition?

.System OK

Go toStep 2

THERMOSTAT DIAGNOSIS

Tools Required

J 24731 Tempil Stick
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Use one of the following procedures in testinggonalfunctioning thermost
Thermostat Test Procedure Using Tempil Sticks

The coolant thermostat can be tested using a tatoper(tempil) stick. The temperature stick
pencil like device. It has a wax material contagnbertain chemicals which melt at a given
temperature. Temperature sticks can be used toeéea thermostat's operating range, by
rubbing 87°C (188°F) and 97°C (206°F) sticks ontHemostat housing.

1. Use a tempil stick in order to find the opening #he closing temperatures of the coolant
thermostat.

o J 24731 -188 tempil stick melts at 87°C (188°F). The theraibshould begin to ope
e J 24731 -206 tempil stick melts at 97°C (206°F). The theraibshould be fully opel

2. Replace the coolant thermostat if it does notaipegoroperly between this temperature
range.

Thermostat Test Procedur e Using Glycol

Inspect the operation of the thermostat by hangieghermostat on a hook in a 50/50 percent
solution of DEX-COOL® and clean drinkable water.

In order to inspect if the thermostat valve is opgiproperly, perform the following test:
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N

e et
)

Fig. 3: View Of Thermostat Test Procedure Usng Glycol
Courtesy of GENERAL MOTORS CORP.

1. Completely submerge the thermostat in the glgohltion. The solution should be 11°C
(22°F) above the temperature indicated on the th&ahvalve.

2. Thoroughly agitate the solution. Under these itanm, the thermostat valve should open.

In order to inspect if the thermostat valve isicigproperly, perform the following test:
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1. Completely submerge the thermostat in a glycoltsmiuThe solution should be 6°C (10
below the temperature indicated on the thermosiaey

2. Thoroughly agitate the solution. Under these tmw$, the thermostat valve should close
completely.

COOLANT HEATER INOPERATIVE (GASOLINE)

Diagnogtic Instructions

o Perform theDiagnostic System Check - Vehicle prior to using this diagnostic procedure.
o ReviewStrategy Based Diagnosis for an overview of the diagnostic approach.
e Diagnostic Procedure Instructions provides an overview of each diagnostic category.

Circuit/System Description

The optional coolant heater operates using 110A@lexternal power and is designed to warm
the coolant in the engine block area for improvedisg in very cold weather. There is an
internal thermal switch in the power cord that r@g operation abov&é8°C (0°F). The coolal
heater helps reduce fuel consumption when a cagmheims warming up. The unit is equipped
with a detachable AC power cord. A weather shigldhe cord is provided to protect the plug
when not in use.

Reference Information
Electrical Information Reference

e Circuit Testing

e Connector Repairs

e Testing for Intermittent Conditions and Poor Connections
e Wiring Repairs

Circuit/System Testing

IMPORTANT: The power supply cord will read open due to an internal thermal
switch if the ambient temperature is above -18C (0  F).

1. Test the engine coolant heater for an open at 8hground.
o If open or shorted, replace the heater.
2. If the heater tests normal, replace the cooleatdn power cord.
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Repair Procedur es

Perform theDiagnostic Repair Verification after completing the diagnostic procedure.

e Coolant Heater Replacement (LH6, LY2, LMG, LY5, and LY6) or Coolant Heater

Replacement (L 76, L 92)

e Coolant Heater Cord Replacement (L 76 and L92) or Coolant Heater Cord

Replacement (LH6, LM G, LY2and LY5) or Coolant Heater Cord Replacement

(LY6)

ENGINE FAILSTO REACH NORMAL OPERATING TEMPERATURE

Step Action Yes No
Did you review the Symptomd=ngine Cooling Go toSymptoms
1 |diagnostic information and perform the - Engine
necessary inspections? GotoStep 2 |Cooling
Verify that the engine does not reach norma|
5 operating temperature.
Does the engine reach normal operating
temperature? System OK Go toStep 3
3 Inspect the coolant level.
Is the coolant level below the add mark? Go toStep 4 GotoStep 5
1. Add coolant as necessary.
4 2. Perform a cooling system pressure tesit.
Does the cooling system hold pressure? System OK GotoStep 5
Inspect for a stuck open, missing, or incorrect
5 |thermostat. Refer tbhermostat Diagnosis.
Is the thermostat operating properly? System OK Go toStep 6
Install the correct replacement thermostat. F
6 to Engine Coolant Thermostat Housing
Replacement (LY2, LH6,LY5,LMG, LY6).
Is the repair complete? Go toStep 7 -
Run the engine in order to verify the repair.
7 |Does the engine fail to reach normal operating
temperature? - System OK

PRESSURE CAP TESTING
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Toolsrequired

e J 24460-01 Cooling System Pressure Tester
e J 42401 Radiator Cap / Surge Tank Test Adapter

Pressure Cap Testing

CAUTION: To avoid being burned, do not remove the ra  diator cap or
surge tank cap while the engine is hot. The cooling
system will release scalding fluid and steam under

pressure if radiator cap or surge tank cap is remov

ed
while the engine and radiator are still hot.

1. Remove the pressure cap.
2. Wash the pressure cap sealing surface with water.
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Fig. 4: Pressure Testing Radiator Cap

Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Lubricate J-42401 and pressure cap o-ring s with coolant and
press cap to seat o-ring on J-42401 before turning to engage
threads.

3. Use the) 24460-01 (1) withJ 42401 (2) in order to test the pressure cap.
4. Test the pressure cap for the following condgion

o Pressure release when th24460-01 exceeds the pressure rating of the pressure cap.
o Maintain the rated pressure for at least 10 seconds

Note the rate of pressure loss.

5. Replace the pressure cap under the followingitond:

e The pressure cap does not release pressure wiziebdsxthe rated pressure of the
e The pressure cap does not hold the rated pressure.

COOLING SYSTEM LEAK TESTING

ToolsRequired

e J 24460-01 Cooling System Pressure Tester
e J 42401 Radiator Cap/ Surge Tank Test Adapter

Testing

CAUTION: Under pressure, the temperature of the solu  tion in the
radiator can be considerably higher, without boilin g.
Removing the radiator cap while the engine is hot
(pressure is high), will cause the solution to boil
instantaneously, with explosive force. The solution will
spew out over the engine, fenders, and the person
removing the cap. Serious bodily injury may result.
Flammable antifreeze, such as alcohal, is not
recommended for use at any time. Flammable antifree  ze
could cause a serious fire.

CAUTION: In order to help avoid being burned, do not remove the
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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.

1. Remove the pressure cap.
2. Test the operation of the pressure cap. Referdssure Cap Testing.
3. Wash the pressure cap mating surface with water.

Fig. 5: Applying Pressure To Cooling System Using J 42401
Courtesy of GENFRAI MOTORS CORP.
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6.

Use the) 24460-01 with thel 42401 in order to apply pressure to the cooling system.

Do not exceed the pressure cap rating.

Observe the gage for any pressure loss.

Repair any leaks as required.

FAN CLUTCH DIAGNOSIS

The cooling system should hold the rated predsurat least 2 minutes.

Step Action Yes No
Were you sent here from Symptoms or another Go toSymptoms
1 |diagnostic table? - Engine
Go toStep 2 Cooling
2 |Is there excessive fan air noise? Go toStep 3 Go toStep 4
Fan air noise is normal during cold engine start
up.
3 Does the fan noise go away at normal enging
operating temperature? GotoStep 13 | GotoStep 4
IMPORTANT:
The engine must be turned OFF and the engine
4 temperature should be cold.
Rotate the fan clutch.Does the fan clutch rotat€?o toStep 5 | Go toStep 14
Visually inspect the fan blades for cracks,
5 |looseness or damage.
Are the fan blades in good condition? GotoStep 6 | GotoStep 15
Visually inspect the fan clutch for signs of
silicone leakage.
o Slight silicone leakage may not effect the
fan clutch engagement.
6 :
o Excess leakage will prevent the fan cluich
from engaging.
Is the silicone fluid leakage excessive? GotoStep 14 | GotoStep 7
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Inspect the fan clutch for proper installation.

1. Move the fan blade back and forth in a
lateral motion.

2. Inspect for fan blade to fan clutch
movement.

Is the fan blade loose at the fan clutch?

Go toStep 10

Go toStep 8

Inspect the fan clutch for wear.

1. Move the fan blade back and forth in a
lateral motion.

IMPORTANT:

Approximately 6.5 mm (1/4 in) movement at
the tip of the fan blade is normal.

2. Inspect for fan clutch lateral movement

Is the fan clutch lateral movement excessiveP Go toStep 14

Go toStep 9

The fan clutch should have more turning
resistance when the engine is at or above nc
operating temperature.

Does the fan clutch have more resistance when

the engine temperature is raised?

Go toStep 11

Go toStep 14

10

Tighten the fan. Refer teastener Tightening
Specifications.

Is the repair complete?

Go toStep 16

Perform a fan clutch engagement test.

1. Ensure the engine coolant level is full.

2. Ensure the cooling fan drive belt tensio
correct and not slipping.

3. Position and secure a thermometer

between the fan clutch and the radiator.

4. Ensure the cooling fan is disengaged

before starting this test.

nis
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5. Sufficiently cover the radiator grille to
restrict the air flow.

IMPORTANT:

Do not allow engine temperature to exceed
121C (250F).

6. Start the engine.
Turn the A/IC ON, if equipped.

8. Operate the engine at approximately 2,
RPM.

~

9. Inspect the thermometer reading when|the

fan clutch engages.
10. Do not continue this test if the fan clutch

does not engage between 85-96°C (18pb-

205°F).

Fan clutch engagement will be indicated by an
increase in fan air noise, fan speed, and a drop

of about 3-10°C (5-15°F) on the thermometer
reading.

Did the fan clutch engage between 85-96°C
(185-205°F)7?

Go toStep 12

Go toStep 14

12

Once the fan clutch engages, perform the
following steps:

1. Uncover the radiator grille.
2. Turn the A/C OFF, if equipped.

3. Operate the engine at approximately 2,
RPM to reduce the engine operating
temperature.

4. Remove the thermometer.

Did the engine return to normal operating
temperature?

Go toStep 13

As the engine temperature returns to normal
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fan clutch will disengage, indicated by a
13 |reduction in fan air noise and fan speed.
Did the fan clutch disengage? GotoStep 16 | Go toStep 14
Replace the fan clutch. Referkan Clutch
14 |Replacement (Diesd).

Is the repair complete? Go toStep 16 -
Replace the fan blades. RefelHan

15 Replacement (Diesel) or Fan Replacement
(M echanical).

Is the repair complete? Go toStep 16 -
Operate the fan clutch to verify proper
16 |operation.

Did you find and correct the condition? System OK Go toStep 2

REPAIR INSTRUCTIONS
COOLING SYSTEM DRAINING AND FILLING (VAC-N-FILL)
ToolsRequired

¢ J 26568 Coolant and Battery Tester
o GE-47716 Vac-N-Fill Coolant Refill Tool
¢ J 42401 Radiator Cap and Surge Tank Test Adapter

Draining Procedure

CAUTION: With a pressurized cooling system, the coolant temp erature in
the radiator can be considerably higher than the bo iling point
of the solution at atmospheric pressure. Removal of the surge
tank cap, while the cooling system is hot and under high
pressure, causes the solution to boil instantaneous ly with
explosive force. This will cause the solution to sp ew out over
the engine, the fenders, and the person removingth e cap.
Serious bodily injury may result.

1. Park the vehicle on a level surface.
2. Remove the coolant pressure cap.
3. Raise and support the vehicle. Refel iding and Jacking the Vehicle .
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Place a drain pan under the drain cock.
Open the radiator drain cock.
Drain the cooling system.
If a complete engine block drain is required,seenthe engine block drain plug.
Inspect the coolant.
Follow the appropriate procedure based on thditton of the coolant.
o Normal in appearance-Follow the filling procedure.
o Discolored-Follow the flush procedure. RefeFashing .

© N Ok

Vac-N-Fill Procedure

IMPORTANT: To prevent boiling of the coolant/water m ixture in the vehicles
cooling system, do not apply vacuum to a cooling sy stem above
49C (120F). The tool will not operate properly wh en the coolant
Is bailing.

1. Install thed 42401 .
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Fig. 6: Identifying Vac-N-Fill Cap
Courtesy of GENERAL MOTORS CORP.

2. Attach the Van-N-Fill cap to the vehicles coolgihiport.
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Fig. 7: Attaching Vacuum Gage Assembly To Vac-N-Fill Cap
Courtesy of GENERAL MOTORS CORP.

3. Attach the vacuum gage assembly to the Vac-NeBjl
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Fig. 8: Attaching Fill Hose To Barb Fitting On Vacuum Gage Assembly
Courtesy of GENERAL MOTORS CORP.

4. Attach the fill hose to the barb fitting on treecuum gage assembly.

Ensure that the valve is closed.
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Fig. 9: View Of Graduated Reservoir & Hose
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Use a 50/50 mixture of DEX-COOL antifreez e and clean,
drinkable water. Always use more coolant than neces  sary.
This will eliminate air from being drawn into the c ooling
system.

5. Pour the coolant mixture into the graduated veser
6. Place the fill hose in the graduated reservoir.

IMPORTANT: Prior to installing the vacuum tank onto the graduated
reservoir, ensure that the drain valve located on t he bottom
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of the tank is closed.

7. Install the vacuum tank on the graduated resewith the fill hose routed through the cut-
out area in the vacuum tank.

Fig. 10: Connecting Venturi Assembly To Vacuum Tank
Courtesy of GENERAL MOTORS CORP.

8. Attach the venture assembly to the vacuum tank.




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Fig. 11: Attaching Shop Air Hose To Venturi Assembly
Courtesy of GENERAL MOTORS CORP.

9. Attach a shop air hose to the venture assembly.

Ensure the valve on the venture assembly is closed.
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Fig. 12: Attaching Vacuum Hose To Vacuum Gauge Assembly & Vacuum Tank
Courtesy of GENERAL MOTORS CORP.

10. Attach the vacuum hose to the vacuum gage alssanibthe vacuum tank.
11. Clamp off the overflow hose.
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Fig. 13: Identifying Valve On Venturi Assembly
Courtesy of GENERAL MOTORS CORP.

12. Open the valve on the venture assembly. Theuagage will begin to rise and a hissing
noise will be present.
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Fig. 14: View Of Vacuum Gauge
Courtesy of GENERAL MOTORS CORP.

13. Continue to draw vacuum until the needle stgosy. This should be 610-660 mm Hg (24-
26 in Hg).

Cooling hoses may start to collapse. This is nodualto vacuum draw.

14. To aid in the fill process, position the gra@dateservoir above the coolant fill port.
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15.

16.
17.

18.

Fig. 15: Identifying Valve On Vacuum Gage Assembly
Courtesy of GENERAL MOTORS CORP.

Slowly open the valve on the vacuum gage asgeiMiilen the coolant reaches the top of
the fill hose, close the valve. This will eliminati from the fill hose.

Close the valve on the venture assembly.

If there is a suspected leak in the cooling systlow the system to stabilize under vact
and monitor for vacuum loss.

If vacuum loss is observed, referltoss of Coolant.

Open the valve on the vacuum gage assemblyaheim gage will drop as coolant is
drawn into the system.




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

19.

20.
21.
22.
23.

MAX|==foooooo oo !
MIN| =

Fig. 16: View Of Vacuum Gauge & Radiator

Courtesy of GENERAL MOTORS CORP.

Once the vacuum gage reaches zero, close tfeeamthe vacuum gage assembly and
repeat steps 11-17.

Remove thd 42401 .

Detach the Vac-N-Fill cap from the vehicles embffill port.
Add coolant to the system as necessary.

Inspect the concentration of the coolant mixtisiagJ 26568 .

IMPORTANT: After filling the cooling system, the ext  raction hose can be

used to remove excess coolant to achieve the proper coolant
level.
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24. Detach the vacuum hose form the vacuum gagmalgse

Fig. 17: Attaching Extraction Hose To Vacuum Hose
Courtesy of GENERAL MOTORS CORP.

25. Attach the extraction hose to the vacuum hose.
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Fig. 18: Identifying Valve On Venturi Assembly
Courtesy of GENERAL MOTORS CORP.

26. Open the valve on the venture assembly toateatuum draw.
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Fig. 19: Using Extraction Hose To Draw Out Coolant
Courtesy of GENERAL MOTORS CORP.

27. Use the extraction hose to draw out coolartégtoper level.
28. The vacuum tank has a drain valve on the botifiaiime tank. Open the valve to drain
coolant from the vacuum tank into a suitable cowtiafor disposal.
COOLING SYSTEM DRAINING AND FILLING (STATIC FILL)

Special Tools

¢ J 26568 Coolant and Battery Tester
¢ J 38185 Hose Clamp Pliers

Draining Procedure

CAUTION: To avoid being burned, do not remove the ra  diator cap or

surge tank cap while the engine is hot. The cooling system
will release scalding fluid and steam under pressur e if

radiator cap or surge tank cap is removed while the engine
and radiator are still hot.

1. Follow the steps below in order to remove thgestiank fill cap:
1. Slowly rotate the cap counterclockwise.
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2. Stop rotating and allow the hissing to stop.
3. After all the hissing stops, continue turningraeuclockwise in order to remove the
cap.
Raise and support the vehicle. Refelitiing and Jacking the Vehicle.
Place a drain pan under the lower radiator hose.
Using thel 38185, reposition the lower radiator hose clamp.
Remove the lower radiator hose from the radiator.
Drain the cooling system.

=
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Fig. 20: View Of Engine Coolant Drain Hole Plug
Courtesy of GENERAL MOTORS CORP.

7. If a complete engine block drain is required,oeethe left and right engine block coolant
drain plugs.
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8. Remove the engine block coolant heater, if eqadpRefer taCoolant Heater
Replacement (LH6, LY2, LMG, LY5, and LY6) or Coolant Heater Replacement

(L76,L92).

9. Inspect the coolant.
10. Follow the appropriate procedure based on thditon of the coolant:
o Normal in appearance-Follow the filling procedure.
¢ Discolored-Follow the flush procedure. RefeFashing .

Filling Procedure

NOTE: The procedure below must be followed. Improper coolant level
could result in a low or high coolant level conditi on, causing
engine damage.

=

Install the lower radiator hose to the radiator.
Using thel 38185, reposition the lower radiator hose clamp.

N

NOTE: Refer to Fastener Notice

3. Ifthe left and right engine block coolant drplags were removed, perform the following:
1. Apply pipe sealer to the drain plugs.
2. Install the drain plugs.

Tighten: Tighten the drain plugs to 60 N.m (44 Ib ft).

4. Install the engine block coolant heater, if egagh Refer t€Coolant Heater
Replacement (LH6,LY2, LMG, LY5,and LY®6) or Coolant Heater Replacement

(L76,L92).

5. Lower the vehicle.

IMPORTANT: Use a 50/50 mixture of DEX-COOL antifreez e and clean,
drinkable water.

6. Slowly fill the cooling system with a 50/50 coalamixture. Refer té\pproximate Fluid
Capacities.
Install the coolant pressure cap.

8. Start the engine.

~
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9. Run the engine at 2,000-2,500 RPM until the enggaches normal operating temperature.

Engine should reach an operating temperature & 9094°F) and the upper radiator hose

should be HOT.

10. Allow the engine to idle for 3 minutes.

11. Shut the engine OFF.

12. Allow the engine to cool.

13. Top off the coolant as necessary.

14. Inspect the concentration of the engine coalaing thel 26568 .

15. Rinse away any excess coolant from the engichéhenengine compartment.

FLUSHING

IMPORTANT:

o0k whRE

e Do not use a chemical flush.
o Store used coolant in the proper manner, such as in a used

engine coolant holding tank. Do not pour used coola nt down
a drain. Ethylene glycol antifreeze is a very toxic chemical.
Do not dispose of coolant into the sewer system or ground
water. This is illegal and ecologically unsound.

Various methods and equipment can be used to flush the
cooling system. If special equipment is used (such as a back
flusher) follow the manufacturer's instructions. Ho wever,
always remove the thermostat before back flushing t he
system.

Block the drive wheels.

Place the transmission in park (P) or neutral (N)
Engage the park brake.

Run the engine until the thermostat opens.

Stop the engine.

Follow the drain and fill procedure unsing only c lean
drinkable water. Repeat the procedure if necessary, until the
fluid is nearly colorless. Refer to Cooling System Draining
and Filling (Vac -N-Fill) or Cooling System Draining and

Filling (Static Fill)
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7. Fill the coolant reservoir to the FULL HOT mark.

8. Fill the cooling system. Refer to Cooling System Draining
and Filling (Vac -N-Fill) or Cooling System Draining and
Filling (Static Fill)

RADIATOR CLEANING

CAUTION: NEVER spray water on a hot radiator. The re  sulting steam
could cause personal injury.

NOTE: The radiator fins are necessary for good heat trans  fer. Do not brush
the fins. This may cause damage to the fins, reduci  ng heat transfer.

IMPORTANT: Remove bugs, leaves, dirt and other debri s by blowing
compressed air through the engine side of the radia  tor.

e Some conditions may require the use of warm watersamild detergent.
e Clean the A/C condenser fins.

¢ Clean between the A/C condenser and radiator.

¢ Clean the radiator cooling fins.

o Straighten any damaged cooling fins.

RADIATOR SURGE TANK REPLACEMENT (NON-HP2)
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Fig. 21: Radiator Surge Tank (Non-HP2)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure

1. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-
Fill) or Cooling System Draining and Filling (Static Fill).

2. Remove the air cleaner assembly. RefeéitoCleaner Assembly Replacement .

Surge Tank Bolt
1

NOTE:
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Refer to Fastener Notice .

Tighten: 10 N.m (89 Ib in)

Surge Tank Nut

Tighten: 10 N.m (89 Ib in)

Surge Tank
Tip: Remove the surge tank hoses from the surge tank.

RADIATOR SURGE TANK INLET HOSE/PIPE REPLACEMENT (NON-HP2)

Removal Procedure

Fig. 22: View Of Surge Tank Inlet Hose & Clamp
Courtesy of GENERAL MOTORS CORP.
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. Drain the cooling system. Refer@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

. Reposition the surge tank inlet hose clamp frliearadiator.
. Remove the surge tank inlet hose from the radiato

Fig. 23: View Of Surge Tank Outlet Hose & Surge Tank
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Courtesy of GENERAL MOTORS CORP.

4. Reposition the surge tank inlet hose clamp asiihge tank.
5. Remove the surge tank inlet hose (1) from thgestank.

Installation Procedure
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Fig. 24: View Of Surge Tank Outlet Hose & Surge Tank
Courtesy of GENERAL MOTORS CORP.

1. Install the surge tank inlet hose (1) to the suagk.
2. Position the surge tank inlet hose clamp to tihgestank.

Fig. 25: View Of Surge Tank Inlet Hose & Clamp
Courtesy of GENERAL MOTORS CORP.

3. Install the surge tank inlet hose to the radiator
4. Position the surge tank inlet hose clamp to dlkator.

5. Fill the cooling system. Refer €@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

RADIATOR INLET HOSE REPLACEMENT (NON-HP2)
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Fig. 26: Radiator Inlet Hose (Non-HP2)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure

1. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-
Fill) or Cooling System Draining and Filling (Static Fill).
2. Remove the air cleaner outlet duct. RefekitoCleaner Resonator Outlet Duct

Replacement .
Radiator Inlet Hose
Tip:

1

o Remove the radiator vent hose from the radiatet imbse clips.
¢ UsingJ 38185 reposition the radiator inlet hose clamps.

RADIATOR OUTLET HOSE REPLACEMENT (NON-HP2)
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Fig. 27: Radiator Outlet Hose (Non-HP?2)
Courtesy of GENERAL MOTORS CORP.

Callout Component Name

Preliminary Procedure

1. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-
Fill) or Cooling System Draining and Filling (Static Fill).
2. Remove the air cleaner outlet duct. RefekitoCleaner Resonator Outlet Duct

Replacement .
3. Remove air cleaner housing. RefeAio Cleaner Assembly Replacement

1 Radiator Outlet Hose
Tip: UsingJ 38185 reposition the radiator outlet hose clamps.

RADIATOR HOSE QUICK CONNECT FITTING

Removal Procedure
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Fig. 28: Radiator Outlet Hose To Radiator
Courtesy of GENERAL MOTORS CORP.

1. Using a bentip screwdriver or equivalent, pull on one of theeo ends of the retaining ri
in order to rotate the retaining ring.

2. Rotate the retaining ring (3) around the quickneztor until the retaining ring is out of
position and can be completely removed.

3. Remove the radiator outlet hose (2) from thelqoannector fitting at the radiator (1).

Installation Procedure
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Fig. 29: Radiator Outlet Hose To Radiator
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Do not install the retaining ring (3) onto the fitt ing by pushing
the retaining ring down over the fitting.

. Hook one of the open ends of the retaining r&)gr{ one of the slots in the quick
connector.

. Rotate the retaining ring (3) around the conmaantil the retaining ring is positioned with
all 3 ears through the 3 slots.

. Ensure the 3 retaining ring ears can be seentfienmside of the connector and the
retaining ring can move freely in the slots.

. Install the radiator outlet hose (2) onto thaatmt quick connector fitting until a click is
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heard or felt
Pull back on the radiator outlet hose (2) to enaypeoper connection.

RADIATOR VENT INLET HOSE REPLACEMENT (NON-HP2)

Fig. 30: Radiator Vent Inlet Hose (Non-HP2)
Courtesy of GENERAL MOTORS CORP.

Component Name

Callout
Preliminary Procedure

1. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-
Fill) or Cooling System Draining and Filling (Static Fill).

If necessary, remove the air cleaner resonatdr Befer tQAir Cleaner Resonator
Outlet Duct Replacement .

1 Remove Radiator Vent Inlet Hose Clamp (Qty: 2)

2 Remove Radiator Vent Inlet Hose Support Clip (Qly:

3 Radiator Vent Inlet Hose

2.

ENGINE OIL COOLER PIPE/HOSE QUICK CONNECT FITTING
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Removal Procedure

Fig. 31: Rotating Retaining Ring Using Screwdriver
Courtesy of GENERAL MOTORS CORP.

1. Disengage the plastic caps from the quick conmiictgs. Pull the caps back along the p
2. Using a bentp screwdriver or equivalent, pull on one of theen ends of the retaining ri
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in order to rotate the retaining rir

3. Rotate the retaining ring around the quick cotoraantil the retaining ring is out of
position and can be completely removed.

Discard the retaining rings.

Fig. 32: View Of Engine Oil Cooler Line Connections
Courtesy of GENERAL MOTORS CORP.
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4. Remove the engine oil cooler line from the quoknector fitting at the radiator.

Pull the lines straight out from the connectors.

5. Clean all of the components in a suitable soheamd dry them with compressed air.

6. Inspect the fittings, the connectors, the coolexdj and the cooler for damage, distortio
restriction. Replace parts as necessary.

Installation Procedure

Fig. 33: View Of Retaining Ring & Quick Connector
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Courtesy of GENERAL MOTORS CORP.

IMPORTANT: When performing the following procedure, do not reuse the

old retaining rings. Replace the old retaining ring s with new
ones.

Do not install the new retaining ring onto the fitt ing by
pushing the retaining ring down over the fitting.

1. Install a new retaining ring into each quick aector fitting.

Fig. 34: Hooking Retaining Ring
Courtesy of GENERAL MOTORS CORP.

2. Hook one of the open ends of the retaining ningne of the slots in the quick connector.
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Fig. 35: View Of Retaining Ring & Connector
Courtesy of GENERAL MOTORS CORP.

3. Rotate the retaining ring around the connectol tlne retaining ring is positioned with all
3 ears through the 3 slots.
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Fig. 36: View Of Retaining Ring Ears From Insde Of Connector
Courtesy of GENERAL MOTORS CORP.

4. Ensure the 3 retaining ring ears can be seentfienmside of the connector and the
retaining ring can move freely in the slots.
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Fig. 37: View Of Engine Oil Cooler Line Connections
Courtesy of GENERAL MOTORS CORP.

5. Install the engine oil cooler line into the qumnnector fitting until a click is heard or felt.

Pull back on the engine oil cooler lines to ensupeoper connection.
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Fig. 38: View Of Cooler Line & Plagtic Cap
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Do not manually depress the retaining cli  p when installing
the plastic cap.

. Snap the plastic cap onto the quick connecmdtti
. Ensure that the plastic cap is fully seated ag#ne fitting.
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Fig. 39: Checking For Gap Between Cap & Fitting
Courtesy of GENERAL MOTORS CORP.

8. Ensure that no gap is present between the catharidting.
9. Inspect and fill the engine oil to the properelev

ENGINE OIL COOLER HOSE/PIPE REPLACEMENT
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Removal Procedure

The optional oil cooler is either an integral pafrthe radiator or a separate unit placed in front
of the radiator. The cooler lines and hoses anecgable.

Fig. 40: Locating Quick Connect Fitting
Courtesy of GENERAL MOTORS CORP.

1. Disconnect the engine oil cooler quick conndtin@s. Refer t&Engine Oil Cooler
Pipe/Hose Quick Connect Fitting.

2. If equipped with regular production option (RRGJYp (6.0L) engine, perform the
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following.

1. Open the oil cooler hose clip located on the fofae shroud.
2. Remove the oil cooler hoses from the clip.

3. Raise and suitably support the vehicle. Refériting and Jacking the Vehicle.

Fig. 41: View Of Qil Cooler Hoses & Clips
Courtesy of GENERAL MOTORS CORP.

4. If equipped with RPO LY6 (6.0L) engine, remove thl cooler hoses from the clip.
5. Place a jack or utility stands at the rear ofvtlaicle.
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6. If equipped, remove the engine protection shijkfer toEngine Shield Replacement .

Fig. 42: Locating Differential Carrier Nuts
Courtesy of GENERAL MOTORS CORP.

7. For both 1500 and 2500 series, support the tidierential carrier with a suitable
adjustable jack.

8. For 1500 series vehicles, remove the differenaatier right side nuts.
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10.
11.

Fig. 43: View Of Differential Carrier Bolts

Courtesy of GENERAL MOTORS CORP.

Remove the differential carrier left side bolts.
Lower the differential carrier.

For 2500 series vehicles, remove the differeasieier right side nuts.
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Fig. 44: View Of Differential Carrier Lower M ounting Bolt
Courtesy of GENERAL MOTORS CORP.

12. Remove the differential carrier upper mountiofj bnd nut.
13. Remove the differential carrier lower mountimdt land nut.
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Fig. 45: Locating Oil Cooler Hose Bracket & Adapter Bolts
Courtesy of GENERAL MOTORS CORP.

14. If equipped with RPO L76 (6.0L) engine, perfdha following:
1. Lower the differential carrier.
2. Remove the oil cooler hose adapter bolts (2).
3. Remove the oil cooler hose assembly and gaskstaid the gasket.
4. Inspect the fittings, connectors, and cooler sitmedamage or distortion.
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Fig. 46: Locating Oil Cooler Hose Bracket & Adapter Bolts
Courtesy of GENERAL MOTORS CORP.

15. If equipped with RPO LY6 (6.0L) engine, perfaitma following:
1. Remove the oil cooler hose bracket bolt. (1)
2. Remove the oil cooler hose adapter bolts. (2)
3. Remove the oil cooler hose assembly. Discarddbket.
4. Inspect the fittings, connectors, and cooler sitmedamage or distortion.

Installation Procedure
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Fig. 47: Locating Oil Cooler Hose Bracket & Adapter Bolts
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

1. If equipped with RPO LY6 (6.0L) engine, performe tfollowing:
1. Install the oil cooler hose assembly and a NE#efa
2. Install the oil cooler hose adapter bolts (2).

Tighten: Tighten the bolts to 12 N.m (106 Ib in).
3. Install the oil cooler hose bracket bolt.

Tighten: Tighten the bolt to 25 N.m (18 Ib ft).
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Fig. 48: Locating Oil Cooler Hose Bracket & Adapter Bolts
Courtesy of GENERAL MOTORS CORP.

2. If equipped with a RPO L76 (6.0L) engine, perfahm following.
1. Install the oil cooler hose assembly and a NE#efa
2. Install the oil cooler hose adapter bolts (2).

Tighten: Tighten the bolts to 12 N.m (106 Ib in).
3. Install the oil cooler hose bracket bolt (1).

Tighten: Tighten the bolt to 25 N.m (18 Ib ft).
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Fig. 49: View Of Differential Carrier Bolts
Courtesy of GENERAL MOTORS CORP.

For 2500 series vehicles, raise the differectatier into position.
Install the differential carrier left side upgmalt and nut until snug.
Install the differential carrier left side lowleolt and nut until snug.
Install the differential carrier right side nuts.

Tighten: Tighten the bolt to 100 N.m (74 Ib ft).
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Fig. 50: Locating Differential Carrier Nuts
Courtesy of GENERAL MOTORS CORP.

7. For 1500 series vehicles, raise the differenaatier into position.
Install the differential carrier right side nuts.
9. Install the differential carrier left side bolts.

0

Tighten: Tighten the bolts/nuts to 100 N.m (74 Ib ft).

10. If equipped, install the engine protection shi®efer taEngine Shield Replacement .
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11. Remove the jack or utility stand from the refathe vehicle.
12. Lower the vehicle.

Fig. 51: View Of Oil Cooler Hoses & Clips
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: 4 Ensure the oil cooler line being installed has apl  astic
cap on the end that connects to the quick connect f itting.
If no plastic cap exists, or the plastic capis dam  aged,
obtain a new cap. Install the cap onto the cooler| ine
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prior cooler line installation.

e Do not use the plastic cap in order to install the cooler
line into the fitting.

13. If equipped with RPO LY®6 (6.0L) engine, instidk oil cooler hoses to the clip.

Fig. 52: Locating Quick Connect Fitting
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: 4 Ensure the oil cooler line being installed has apl  astic
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cap on the end that connects to the quick connect f itting.
If no plastic cap exists, or the plastic capis dam  aged,
obtain a new cap. Install the cap onto the cooler| ine
prior cooler line installation.

e Do not use the plastic cap in order to install the cooler
line into the fitting.

14. If equipped with RPO L76 (6.0L) engine, perfdaha following:
1. Install the oil cooler hoses to the hose cligrenfan shroud.
2. Snap the oil cooler hose clip shut.

15. Install the oil cooler lines to the radiator fé&kdo Engine Oil Cooler Pipe/Hose Quick
Connect Fitting.

FAN REPLACEMENT (DIESEL)

Tools Required

J 41240-5A Fan Clutch Wrench

Removal Procedure

1. Remove the upper fan shroud. RefeEmgine Coolant Fan Upper Shroud
Replacement (M echanical) or Engine Coolant Fan Upper Shroud Replacement
(Automatic Transmission - Diesd).
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Fig. 53: Identifying Fan Shroud M ounting Brackets & Bolts
Courtesy of GENERAL MOTORS CORP.

2. Remove the 3 engine cooling fan shroud bolts (1).




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Fig. 54: View Of Cooling Fan Shroud
Courtesy of GENERAL MOTORS CORP.

3. Position the engine cooling fan shroud (1) foar the radiator.
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Fig. 55: View Of Fan Clutch Hub & Nut
Courtesy of GENERAL MOTORS CORP.

4. Install a long pin bar into the fan hub (1).

5. Use al 41240-5A to remove the fan hub nut (2) from the hub in anterclockwise
rotation.
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6. Remove the fan and the engine cooling fan shasuah assembly.

Fig. 56: View Of Fan Clutch & Fan Blade
Courtesy of GENERAL MOTORS CORP.

7. Remove the fan clutch bolts from the rear offameblade.
8. Separate the fan clutch from the fan blade.

Installation Procedure

CAUTION: Do not use or attempt to repair a damaged ¢ ooling fan
assembly. Replace damaged fans with new assembilies. An

unbalanced cooling fan could fly apart causing pers onal
injury and property damage.
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Fig. 57: View Of Fan Blade & Fan Clutch
Courtesy of GENERAL MOTORS CORP.

1. Install the fan clutch onto the fan blade.

NOTE: Refer to Fastener Notice

2. Install the fan clutch bolts
Tighten: Tighten the bolts to 23 N.m (17 Ib ft).

3. Install the fan and engine cooling fan shroudrab$y to the fan hub.
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Fig. 58: View Of Fan Clutch Hub & Nut
Courtesy of GENERAL MOTORS CORP.

4. Use al 41240-5A on the fan clutch hub nut (2) to install a long par to the fan clutch hi
(1).
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Tighten: Tighten the nut clockwise to 56 N.m (41 Ib ft).

Fig. 59: Identifying Fan Shroud M ounting Brackets & Bolts
Courtesy of GENERAL MOTORS CORP.

5. Position the engine cooling fan shroud on theo8nting brackets (1).
6. Install the bolts. Loosely tighten the top mongtbolt at the oil filler neck.
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Fig. 60: View Of Cooling Fan Shroud
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Maintain a 6 mm (0.25 in) minimum clearan ce at all 3 places.

7. Center the engine cooling fan shroud to the fadebin 3 places (1).
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Fig. 61: Cooling Fan Shroud And Rubber Seal
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Improper installation could cause damage to the fan and
shroud while vehicle is in service.

. Make sure the orientation of the cooling fan str(l) and rubber seal (2) are installed
correctly




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Fig. 62: Identifying Fan Shroud M ounting Brackets & Bolts
Courtesy of GENERAL MOTORS CORP.

9. Fully tighten the 3 engine cooling fan shroud$(l).
Tighten: Tighten the boltsto 8 N.m (71 Ib in).

10. Install the upper fan shroud. RefeErgine Coolant Fan Upper Shroud Replacement
(M echanical) or Engine Coolant Fan Upper Shroud Replacement (Automatic
Transmission - Diesd).
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FAN REPLACEMENT (MECHANICAL)

Tools Required
J 46406 Fan Clutch Remover and Installer

Removal Procedure

>

J 48460

J 48460
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Fig. 63: Using Special Tools For Fan Clutch
Courtesy of GENERAL MOTORS CORP.

1. Remove the upper fan shroud. RefeEmgine Coolant Fan Upper Shroud

Replacement (M echanical) or Engine Coolant Fan Upper Shroud Replacement
(Automatic Transmission - Diesd).

2. Install the] 46406 to the fan clutch.

Fig. 64: View Of Fan Assembly Removed
Courtesy of GENERAL MOTORS CORP.

3. Remove the fan hub nut from the water pump iownterclockwise rotation.
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Fig. 65: View Of Fan Clutch & Fan Blade
Courtesy of GENERAL MOTORS CORP.

4. Remove the fan clutch bolts from the rear offémeblade.
5. Separate the fan clutch from the fan blade.

Installation Procedure

CAUTION: Do not use or attempt to repair a damaged ¢ ooling fan

assembly. Replace damaged fans with new assembilies. An
unbalanced cooling fan could fly apart causing pers onal
injury and property damage.
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Fig. 66: View Of Fan Blade & Fan Clutch
Courtesy of GENERAL MOTORS CORP.

1. Install the fan clutch onto the fan blade.

NOTE: Refer to Fastener Notice

2. Install the fan clutch bolts

Tighten: Tighten the bolts to 23 N.m (17 Ib ft).
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Fig. 67: View Of Fan Assembly Removed
Courtesy of GENERAL MOTORS CORP.

Install the fan assembly.

3.
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J 48460

J 48460

Fig. 68: Usng Special Tools For Fan Clutch
Courtesy of GENERAL MOTORS CORP.

4. Install thel 46406 to the fan clutch.

Tighten: Tighten the nut clockwise to 56 N.m (41 Ib ft).
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5. Install the upper fan shroud. Refet&agine Coolant Fan Upper Shroud Replacement
(M echanical) or Engine Coolant Fan Upper Shroud Replacement (Automatic

Transmission - Diesd).

FAN CLUTCH REPLACEMENT (DIESEL)

Tools Required

J 41240-5A Fan Clutch Wrench

Removal Procedure

1. Remove the upper fan shroud. RefdEmgine Coolant Fan Upper Shroud
Replacement (M echanical) or Engine Coolant Fan Upper Shroud Replacement
(Automatic Transmission - Diesd).
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Fig. 69: Identifying Fan Shroud M ounting Brackets & Bolts
Courtesy of GENERAL MOTORS CORP.

2. Remove the 3 engine cooling fan shroud bolts (1).
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Fig. 70: View Of Cooling Fan Shroud
Courtesy of GENERAL MOTORS CORP.

3. Position the engine cooling fan shroud (1) foar the radiator.
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Fig. 71: View Of Fan Clutch Hub & Nut
Courtesy of GENERAL MOTORS CORP.

4. Install a long pin bar into the fan hub (1).

5. Use al 41240-5A to remove the fan hub nut (2) from the hub in anterclockwise
rotation.
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6. Remove the fan and the engine cooling fan shasuah assembly.

Fig. 72: View Of Fan Clutch & Fan Blade
Courtesy of GENERAL MOTORS CORP.

7. Remove the fan clutch bolts from the rear offameblade.
8. Separate the fan clutch from the fan blade.

Installation Procedure

CAUTION: Do not use or attempt to repair a damaged ¢ ooling fan
assembly. Replace damaged fans with new assembilies. An

unbalanced cooling fan could fly apart causing pers onal
injury and property damage.
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Fig. 73: View Of Fan Blade & Fan Clutch
Courtesy of GENERAL MOTORS CORP.

1. Install the fan clutch onto the fan blade.

NOTE: Refer to Fastener Notice

2. Install the fan clutch bolts.
Tighten: Tighten the bolts to 23 N.m (17 Ib ft).

3. Install the fan and engine cooling fan shroudrab$y to the fan hub.
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Fig. 74: View Of Fan Clutch Hub & Nut
Courtesy of GENERAL MOTORS CORP.

4. Use al 41240-5A on the fan clutch hub nut (2) to install a long par to the fan clutch hi
(1).
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Tighten: Tighten the nut clockwise to 56 N.m (41 Ib ft).

Fig. 75: Identifying Fan Shroud M ounting Brackets & Bolts
Courtesy of GENERAL MOTORS CORP.

5. Position the engine cooling fan shroud on theo8nting brackets (1).
6. Install the bolts. Loosely tighten the top mongtbolt at the oil filler neck.




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Fig. 76: View Of Cooling Fan Shroud
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Maintain a 6 mm (0.25 in) minimum clearan ce at all 3 places.

7. Center the engine cooling fan shroud to the fadebin 3 places (1).
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Fig. 77: Cooling Fan Shroud And Rubber Seal
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Improper installation could cause damage to the fan and
shroud while vehicle is in service.

. Make sure the orientation of the cooling fan str(l) and rubber seal (2) are installed
correctly
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Fig. 78: Identifying Fan Shroud M ounting Brackets & Bolts
Courtesy of GENERAL MOTORS CORP.

9. Fully tighten the 3 engine cooling fan shroud$(l).
Tighten: Tighten the boltsto 8 N.m (71 Ib in).

10. Install the upper fan shroud. RefeErgine Coolant Fan Upper Shroud Replacement
(M echanical) or Engine Coolant Fan Upper Shroud Replacement (Automatic
Transmission - Diesd).
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COOLING FAN PULLEY REPLACEMENT

Removal Procedure

Fig. 79: View Of Camshaft Position Sensor Electrical Connector
Courtesy of GENERAL MOTORS CORP.

1. Remove the drive belt. ReferBwive Bt Replacement .
Remove the fan clutch. ReferFan Clutch Replacement (Diesd).
3. Disconnect the camshaft position (CMP) sensatmal connector.

N
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Fig. 80: View Of Cooling Fan Pulley
Courtesy of GENERAL MOTORS CORP.

4. Remove the fan pulley bolts/nuts.
5. Remove the fan pulley.

Installation Procedure
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Fig. 81: View Of Cooling Fan Pulley
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

1. Install the fan pulley.
2. Install the fan pulley bolts/nuts.

Tighten: Tighten the bolts/nuts to 41 N.m (30 Ib ft).
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Fig. 82: View Of Camshaft Position Sensor Electrical Connector
Courtesy of GENERAL MOTORS CORP.

3. Connect the CMP sensor electrical connector.
4. Install the fan clutch. Refer fean Clutch Replacement (Diesdl).
5. Install the drive belt. Refer forive Belt Replacement .

ENGINE COOLING FAN REPLACEMENT (NON-HP2)

Removal Procedure
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Fig. 83: Cooling Fan & Retainers
Courtesy of GENERAL MOTORS CORP.

1. Remove the cooling fan and shroud. RefeCaoling Fan and Shroud Replacement

(Non-HP2).

2. Remove the cooling fan blade retainers.
3. Remove the cooling fan blades.

Installation Procedure

IMPORTANT: The electric cooling fan assembly usesa  5-blade fan and a 7-
blade fan. It does not matter which side the fan bl ades are
installed on. DO NOT install two 5-blade assemblies or two 7-
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blade assembilies, as this would cause a noise issue

Fig. 84: Cooling Fan & Retainers
Courtesy of GENERAL MOTORS CORP.

1. Install the cooling fan blades.
2. Install the cooling fan blade retainers.

3. Install the cooling fan and shroud. RefeCmoling Fan and Shroud Replacement (Non-
HP2).

ENGINE COOLANT FAN MOTOR REPLACEMENT (NON-HP2)

Removal Procedure
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Fig. 85: Cooling Fan Motor & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Remove the cooling blade(s). RefeErmgine Cooling Fan Replacement (Non-HP2).
2. Remove the cooling fan motor bolts.

3. Remove the cooling fan motor(s).

Installation Procedure
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Fig. 86: Cooling Fan Motor & Bolts
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

1. Install the cooling fan motor(s).
2. Install the cooling fan motor bolts.

Tighten: Tighten the bolts to 10 N.m (89 Ib in).

3. Install the cooling fan blades. Referdngine Cooling Fan Replacement (Non-HP2).

COOIl ING EFAN AND SHROLID RFPI ACEFMENT (NON-HP?2)
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Removal Procedure

1. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill)

2. Remove air inlet duct.
3. Disconnect upper radiator hose from radiator.

~ o/ =)

Fig. 87: Radiator, Inlet & Outlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

4. Disengage the radiator inlet hose clip (2) atféineshroud.
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Fig. 88: View Of Surge Tank Inlet Hose & Clamp
Courtesy of GENERAL MOTORS CORP.

5. If necessary, reposition the surge tank inlee latsmp at the radiator.
6. If necessary, remove the surge tank inlet hasa the radiator.
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Fig. 89: Cooling Fan Electrical Connectors

Courtesy of GENERAL MOTORS CORP.

Disconnect the electrical connectors from thdingdans.
Remove the clip attaching the wiring harnessi¢oshroud.
Remove transmission cooler lines bolts from faow.
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Fig. 90: Engine Oil Cooler Quick Connect Fittings
Courtesy of GENERAL MOTORS CORP.

10. If necessary, open the engine oil cooler line ahd remove the cooler lines from the clip.
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Fig. 91: Cooling Fan Shroud & Bolts
Courtesy of GENERAL MOTORS CORP.

11. Remove the cooling fan shroud bolts.
12. Remove the cooling fan and shroud.

Installation Procedure
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Fig. 92: Cooling Fan Shroud & Bolts
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Insert the 3 lower tabs into the radiator ~ support flange.
Keeping the shroud parallel to the radiator will en sure the
correct installation of the lower tabs.

1. Install the cooling fan and shroud.

NOTE: Refer to Fastener Notice

2. Install the cooling fan shroud bolts.

Tighten: Tighten the bolts to 9 N.m (80 Ib in).
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Fig. 93: Engine Oil Cooler Quick Connect Fittings
Courtesy of GENERAL MOTORS CORP.

3. If equipped, install the cooler lines to the @ipd close the clip.
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Fig. 94: Cooling Fan Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

4. Connect the electrical connectors to the codang.
5. Install the clip attaching the wiring harnesshi® shroud.
6. Install the transmission cooling line bolts ta &aroud.

Tiahten: Tiahten the boltsto 4 N.m (35 Ib in).
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Fig. 95: View Of Surge Tank Inlet Hose & Clamp
Courtesy of GENERAL MOTORS CORP.

7. If necessary, install the surge tank inlet hosthé radiator.
8. If necessary, reposition the surge tank inlee latsmp at the radiator.
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Fig. 96: Radiator, Inlet & Outlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

9. Engage the radiator inlet hose clip (2) at timesfaoud.
10. Connect upper radiator hose from radiator.
11. Install air inlet duct.

12. Fill the cooling system. Refer @poling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill)

TURBOCHARGER COOLANT BYPASSVALVE REPLACEMENT

Removal Procedure
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Fig. 97: View Of Turbocharger Coolant Inlet Hose
Courtesy of GENERAL MOTORS CORP.

. Remove the intake manifold cover. Refelritake M anifold Cover Replacement .

. Drain the cooling system. Refer@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

. Reposition the coolant inlet hose clamp.
. Disconnect the turbocharger coolant inlet hosmfthe turbocharger bypass valve.
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Fig. 98: View Of Turbocharger Bypass Valve & Washer
Courtesy of GENERAL MOTORS CORP.

5. Remove the turbocharger bypass valve and washer.

Installation Procedure
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Fig. 99: View Of Turbocharger Bypass Valve & Washer
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

1. Install the turbocharger bypass valve and washer.

Tighten: Tighten the valve to 60 N.m (44 Ib ft).
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Fig. 100: View Of Turbocharger Coolant Inlet Hose
Courtesy of GENERAL MOTORS CORP.

2. Connect the turbocharger coolant inlet hoseddutbocharger bypass valve.
Position the coolant inlet hose clamp.

4. Fill the cooling system. Refer @ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

5. Install the intake manifold cover. Refertdake M anifold Cover Replacement .

w

TURBOCHARGER COOLANT HOSES/PIPESREPLACEMENT (LMM - INLET PIPE)
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Removal Procedure

1. Remove the intake manifold cover. Refetritake M anifold Cover Replacement .
Remove the air cleaner. ReferAn Cleaner Assembly Replacement .

3. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

N

IMPORTANT: After removing the charged air cooler duc  t, cover the
turbocharger opening with tape in order to prevent entry of
objects.

4. Remove the charged air cooler outlet pipe frontdheocharger and the charged air coc
Refer toCharge Air Cooler Outlet Pipe Replacement .
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Fig. 101: Identifying Turbocharger Coolant Inlet Hose & BypassValve (6.6L, LM M)
Courtesy of GENERAL MOTORS CORP.

5. Reposition the turbocharger coolant inlet hoaenpl at the bypass valve.
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Fig. 102: View Of Turbocharger Coolant Inlet & Outlet Hose Components
Courtesy of GENERAL MOTORS CORP.

6. Remove the turbocharger coolant inlet hose Hawifo(1).
7. Remove the inlet hose washer and inlet line.

Installation Procedure
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Fig. 103: View Of Turbocharger Coolant Inlet & Outlet Hose Components
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

1. Install the inlet hose washer and inlet line.
2. Install the turbocharger coolant inlet hose bagl (1).

Tighten: Tighten the bolt to 25 N.m (18 Ib ft).
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Fig. 104: Identifying Turbocharger Coolant Inlet Hose & BypassValve (6.6L, LM M)
Courtesy of GENERAL MOTORS CORP.

. Position the turbocharger coolant inlet hose platthe bypass valve.
. Remove the tape from the turbocharger openings.

IMPORTANT: Lubricate the end of the duct prior toin  stallation.

. Install the charged air cooler outlet pipe tottieocharger and the charged air cooler.
Refer toCharge Air Cooler Outlet Pipe Replacement .

. Install the air cleaner. Refer Aor Cleaner Assembly Replacement .




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

7. Install the intake manifold cover. Refertdake M anifold Cover Replacement .

8. Fill the cooling system. Refer €@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

TURBOCHARGER COOLANT HOSES/PIPESREPLACEMENT (LMM - OUTLET PIPE)

Removal Procedure

1. Remove the turbocharger coolant inlet pipe. Ref@éurbocharger Coolant Hoses/Pipes

Replacement (LM M - Inlet Pipe) or Turbocharger Coolant Hoses/Pipes Replacement
(LMM - Qutlet Pipe).

2. Remove the generator mounting bracket. Ref&@etwer ator Bracket Replacement

(4.3L) or Generator Bracket Replacement (4.8L, 5.3L, 6.0L, and 6.2L) or Gener ator
Bracket Replacement (6.6L) .

3. Remove the exhaust gas recirculation (EGR) cadsembly. Refer thxhaust Gas
Recirculation Valve Cooler Replacement .

4. Remove the cooling fan clutch. RefeiFan Clutch Replacement (Diesdl).
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Fig. 105: View Of Turbocharger Coolant Outlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

5. Reposition the hose clamp at the bypass pipe.
6. Remove the turbocharger coolant outlet hose thenbypass pipe.
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Fig. 106: View Of Turbocharger Outlet Coolant Pipe
Courtesy of GENERAL MOTORS CORP.

7. Reposition the turbocharger coolant outlet héeenye.
8. Remove the turbocharger coolant outlet hose thenpipe on the turbocharger.
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Fig. 107: View Of Coolant Pipe
Courtesy of GENERAL MOTORS CORP.

9. Remove the turbocharger coolant outlet pipe doadt nut.
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Fig. 108: View Of Turbocharger Coolant Inlet & Outlet Hose Components
Courtesy of GENERAL MOTORS CORP.

10. If necessary, remove the turbocharger. Reféutdochar ger Replacement .
11. If necessary, remove the coolant outlet pigelwdlt (3) from the turbocharger.
12. If necessary, remove the coolant outlet pipe.

Installation Procedure
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Fig. 109: View Of Turbocharger Coolant Inlet & Outlet Hose Components
Courtesy of GENERAL MOTORS CORP.

1. If necessary, install the coolant outlet pipe.

NOTE: Refer to Fastener Notice

2. If necessary, install the coolant outlet pipe blolt (3) to the turbocharger.
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Tighten: Tighten the bolt to 9 N.m (80 Ib in).

3. If necessary, install the turbocharger. Reféfuobocharger Replacement .

Fig. 110: View Of Coolant Pipe
Courtesy of GENERAL MOTORS CORP.

4. Install the turbocharger coolant outlet pipe laold nut.

Tighten: Tighten the bolt/nut to 9 N.m (80 Ib in).
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Fig. 111: View Of Turbocharger Outlet Coolant Pipe
Courtesy of GENERAL MOTORS CORP.

5. Install the turbocharger coolant outlet hosénéoptipe on the turbocharger.
6. Position the turbocharger coolant outlet hosagla
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Fig. 112: View Of Turbocharger Coolant Outlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

7. Install the turbocharger coolant outlet hoséneoltypass pipe.
Position the hose clamp at the bypass pipe.
9. Install the cooling fan clutch. Referkan Clutch Replacement (Diesdl).

10. Install the EGR cooler assembly. RefeExthnaust Gas Recirculation Valve Cooler
Replacement .

11. Install the generator mounting bracket. Refésdner ator Bracket Replacement (4.3L)
or Generator Bracket Replacement (4.8L,5.3L, 6.0L, and 6.2L) or Generator Bracket
Replacement (6.6L) .

12. Install the turbocharger coolant inlet pipe.dRébdTurbocharger Coolant Hoses/Pipes

0
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Replacement (LM M - Inlet Pipe) or Turbocharger Coolant Hoses/Pipes Replacement
(LMM - Qutlet Pipe).

EXHAUST GASRECIRCULATION COOLING PIPE REPLACEMENT - LOWER (LMM)
Tools Required

J 38185 Hose Clamp Pliers

Removal Procedure

Fig. 113: View Of EGR Cooler Pipe Clam
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Courtesy of GENERAL MOTORS CORP.

CAUTION: To avoid being burned, do not remove the ra  diator cap or
surge tank cap while the engine is hot. The cooling
system will release scalding fluid and steam under
pressure if radiator cap or surge tank cap isremov  ed
while the engine and radiator are still hot.

1. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

2. Reposition the EGR cooler pipe clamp (1) and rentbe EGR cooler pipe hose from the
EGR cooler tube.
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Fig. 114: View Of EGR Cooler Pipe Nut
Courtesy of GENERAL MOTORS CORP.

3. Remove the upper EGR cooler pipe nut (1).
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Fig. 115: View Of Lower EGR Cooler Pipe Bolt
Courtesy of GENERAL MOTORS CORP.

4. Remove the lower EGR cooler pipe bolt (1).
5. Raise the vehicle. Refer tafting and Jacking the Vehicle.
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Fig. 116: Identifying EGR Cooler Pipe Bolt & Bracket
Courtesy of GENERAL MOTORS CORP.

6. Remove the EGR cooler pipe bolt (1) and bracket (
7. Remove the EGR cooler pipe from the engine.

Installation Procedure
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Fig. 117: Identifying EGR Cooler Pipe Bolt & Bracket
Courtesy of GENERAL MOTORS CORP.

1. Position the EGR cooler pipe to the engine.

NOTE: Refer to Fastener Notice

2. Install the EGR cooler pipe bracket (2) and bbjt

Tighten: Tighten the bolt to 9 N.m (80 Ib in).
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Fig. 118: View Of Lower EGR Cooler Pipe Bolt
Courtesy of GENERAL MOTORS CORP.

3. Lower the vehicle.
4. Install the lower EGR cooler pipe bolt (1).
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Fig. 119: View Of EGR Cooler Pipe Nut
Courtesy of GENERAL MOTORS CORP.

5. Install the upper EGR cooler pipe nut (1).

Tighten: Tighten the bolt to 9 N.m (80 Ib in).
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Fig. 120: View Of EGR Cooler Pipe Clamp
Courtesy of GENERAL MOTORS CORP.

6. Install the EGR cooler pipe hose to the EGR adalee and reposition the EGR cooler

pipe clamp (1).

7. Fill the cooling system. Refer €@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

EXHAUST GASRECIRCULATION COOLING PIPE REPLACEMENT - UPPER (LMM)
Tools Required
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J 38185 Hose Clamp Pliers

Removal Procedure

s

Fig. 121: View Of EGR Cooler Pipe Clamp
Courtesy of GENERAL MOTORS CORP.

CAUTION: To avoid being burned, do not remove the ra  diator cap or
surge tank cap while the engine is hot. The cooling
system will release scalding fluid and steam under
pressure if radiator cap or surge tank cap isremov  ed
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while the engine and radiator are still hot.

1. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-Fill) or

Cooling System Draining and Filling (Static Fill).

2. Reposition the EGR cooler pipe clamp (1) and rentbe EGR cooler pipe hose from the

EGR cooler tube.
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Fig. 122: View Of EGR Cooler Pipe Nut
Courtesy of GENERAL MOTORS CORP.

3. Remove the upper EGR cooler pipe nut (1).
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Fig. 123: View Of Lower EGR Cooler Pipe Bolt
Courtesy of GENERAL MOTORS CORP.

4. Remove the lower EGR cooler pipe bolt (1).
5. Raise the vehicle. Refer tafting and Jacking the Vehicle.
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Fig. 124: Identifying EGR Cooler Pipe Bolt & Bracket
Courtesy of GENERAL MOTORS CORP.

6. Remove the EGR cooler pipe bolt (1) and bracket (
7. Remove the EGR cooler pipe from the engine.

Installation Procedure
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Fig. 125: Identifying EGR Cooler Pipe Bolt & Bracket
Courtesy of GENERAL MOTORS CORP.

1. Position the EGR cooler pipe to the engine.

NOTE: Refer to Fastener Notice

2. Install the EGR cooler pipe bracket (2) and bbjt

Tighten: Tighten the bolt to 9 N.m (80 Ib in).
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Fig. 126: View Of Lower EGR Cooler Pipe Bolt
Courtesy of GENERAL MOTORS CORP.

3. Lower the vehicle.
4. Install the lower EGR cooler pipe bolt (1).
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Fig. 127: View Of EGR Cooler Pipe Nut
Courtesy of GENERAL MOTORS CORP.

5. Install the upper EGR cooler pipe nut (1).

Tighten: Tighten the bolt to 9 N.m (80 Ib in).
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Fig. 128: View Of EGR Cooler Pipe Clamp
Courtesy of GENERAL MOTORS CORP.

6. Install the EGR cooler pipe hose to the EGR adalee and reposition the EGR cooler

pipe clamp (1).

7. Fill the cooling system. Refer €@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

WATER OUTLET TUBE REPLACEMENT (LMM)

Removal Procedure
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Fig. 129: View Of Wiring Harness Bracket & Bolts
Courtesy of GENERAL MOTORS CORP.

. Remove the radiator inlet hose. RefeRtmliator Inlet Hose Replacement (Non-HP?2).

. Remove the turbocharger coolant bypass valveerRet ur bochar ger Coolant Bypass
Valve Replacement.

. Remove the bolts and wiring harness bracketeathigrmostat housing.
. Position the bracket and wiring harness aside.
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Fig. 130: View Of Main Engine Electrical Har ness Connector Latches& Clips
Courtesy of GENERAL MOTORS CORP.

5. Disconnect the main engine electrical harnesseastars. Lift up on the latches (1) in order
to disconnect the connectors.

6. Open the harness clip (2).
7. Remove the main engine electrical harness commsect
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Fig. 131: View Of Turbocharger Vane Position Sensor Electrical Connector
Courtesy of GENERAL MOTORS CORP.

8. Disconnect the turbocharger vane position segisatrical connector (1).
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Fig. 132: View Of M ain Engine Electrical Har ness Connectors & Latches
Courtesy of GENERAL MOTORS CORP.

9. Unclip the main engine electrical harness commmed¢tom the main electrical connector
harness bracket.
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Fig. 133: View Of Main Electrical Connector Harness Bracket & Bolts
Courtesy of GENERAL MOTORS CORP.

10. Remove the main electrical connector harneskét®olts (1).
11. Remove the main electrical connector harneskétr42) and position aside.




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Fig. 134: View Of M anifold Intake Temperature Sensor Electrical Connector &
Water Tube
Courtesy of GENERAL MOTORS CORP.

12. Remove the manifold intake temperature sensctretal connector from the water tube
bracket.
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Fig. 135: Locating Water Outlet Bolts
Courtesy of GENERAL MOTORS CORP.

13. Remove the water outlet bolts.
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Fig. 136: View Of Water Outlet
Courtesy of GENERAL MOTORS CORP.

14. Remove the water outlet.
15. Remove and discard the O-ring seal.

Installation Procedure
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Fig. 137: View Of Water Outlet

Courtesy of GENERAL MOTORS CORP.

Install a NEW O-ring seal to the water outlet.
Lubricate the O-ring seal with clean engine cabla
Install the water outlet.
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Fig. 138: Locating Water Outlet Bolts
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

4. Install the water outlet bolts.

Tighten: Tighten the bolts to 21 N.m (15 Ib ft).
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Fig. 139: View Of M anifold Intake Temperature Sensor Electrical Connector &
Water Tube
Courtesy of GENERAL MOTORS CORP.

5. Install the manifold intake temperature sensortgtsat connector to the water tube brac
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Fig. 140: View Of M ain Electrical Connector Harness Bracket & Bolts
Courtesy of GENERAL MOTORS CORP.

6. Install the main electrical harness bracket.
7. Install the main electrical harness bracket bolts

Tighten: Tighten the bolts to 21 N.m (15 Ib ft).
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Fig. 141: View Of M ain Engine Electrical Har ness Connector Bolts
Courtesy of GENERAL MOTORS CORP.

8. Install the main engine electrical harness caondimlts.

Tighten: Tighten the bolts to 10 N.m (89 Ib in).
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Fig. 142: View Of M ain Electrical Connector Harness Bracket & Bolts
Courtesy of GENERAL MOTORS CORP.

9. Install the main electrical connector harnesshwa(2).
10. Install the main electrical connector harneashwt bolts (1).

Tighten: Tighten the bolts to 21 N.m (15 Ib ft).
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Fig. 143: View Of M ain Engine Electrical Har ness Connectors & Latches
Courtesy of GENERAL MOTORS CORP.

11. Clip the main engine electrical harness conmge¢tothe main electrical connector harness
bracket.
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Fig. 144: View Of Turbocharger Vane Position Sensor Electrical Connector
Courtesy of GENERAL MOTORS CORP.

12. Connect the turbocharger vane position sensotrlal connector (1).
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13.
14.
15.

Fig. 145: View Of M ain Engine Electrical Har ness Connector Latches& Clips

Courtesy of GENERAL MOTORS CORP.

Connect the main engine electrical harness ctonse

Push down on the latches (1) in order to cortheatonnectors.
Close the harness clip (2).
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Fig. 146: View Of Wiring Harness Bracket & Bolts
Courtesy of GENERAL MOTORS CORP.

16. Install the wiring harness bracket and boltshéothermostat housing.

Tighten: Tighten the bolts to 10 N.m (89 Ib in).

17. Install the turbocharger coolant bypass vahedeRoTurbocharger Coolant Bypass
Valve Replacement.
18. Install the radiator inlet hose. RefelRadiator Inlet Hose Replacement (Non-HP2).

WATER OUTLET TUBE REPLACEMENT (LUS3)




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Removal Procedure

Fig. 147: View Of Water Outlet, Gasket & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Remove the air cleaner outlet resonator ducerRefAir Cleaner Outlet Resonator
Replacement .

2. Remove the radiator inlet hose. RefeRuamiator Inlet Hose Replacement (Non-HP2).

3. Remove the turbocharger coolant bypass valveerRet urbochar ger Coolant Bypass
Valve Replacement.

4. Remove the water outlet bolts.
5. Remove the water outlet.
6. Remove and discard the gasket.

Installation Procedure
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Fig. 148: View Of Water Outlet, Gasket & Bolts
Courtesy of GENERAL MOTORS CORP.

Install a NEW gasket to the water outlet.
Lubricate the O-ring seal with clean engine cabla
Install the water outlet.

NOTE: Refer to Fastener Notice

Install the water outlet bolts.
Tighten: Tighten the bolts to 21 N.m (15 Ib ft).

Install the radiator inlet hose. ReferRadiator Inlet Hose Replacement (Non-HP2).
Install the air cleaner outlet resonator ducfeR® Air Cleaner Outlet Resonator
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Replacement .

ENGINE COOLANT THERMOSTAT HOUSING REPLACEMENT (LY2,LH6,LY5,LMG, LY6)

Removal Procedure
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Fig. 149: View Of Radiator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

. Drain the cooling system. Refer@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

. Remove the air cleaner outlet duct. RefehAitoCleaner Resonator Outlet Duct
Replacement .

. Reposition the radiator outlet hose clamp atr pump inlet.
. Remove the radiator outlet hose from the watemgpinlet.
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Fig. 150: View Of Water Pump Inlet Seal
Courtesy of GENERAL MOTORS CORP.

5. Remove the water pump inlet bolts.

Remove the water pump inlet from the water pump.
7. Remove and discard the water pump inlet seal.

o

Installation Procedure

Fig. 151: View Of Water Pump Inlet Seal
Courtesy of GENERAL MOTORS CORP.
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1. Install a NEW water pump inlet seal to the waiamp inlet.
2. Position the water pump inlet to the water pump.

NOTE: Refer to Fastener Notice

3. Install the water pump inlet bolts.

Tighten: Tighten the bolts to 15 N.m (11 Ib ft).
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Fig. 152: View Of Radiator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

4. Install the radiator outlet hose to the water punfet.
5. Position the radiator outlet hose clamp at thieexaump inlet.
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6. Install the air cleaner outlet duct. RefeAtio Cleaner Resonator Outlet Duct
Replacement .

7. Fill the cooling system. Refer €@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

ENGINE COOLANT THERMOSTAT REPLACEMENT

Removal Procedure

Fig. 153: View Of Thermostat & Housing
Courtesy of GENERAL MOTORS CORP.

1. Remove the thermostat housing. RefeEngine Coolant Thermostat Housing
Replacement (LYZ2. LH6. LYS5. LMG. LY®6).
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2. Remove the thermostat.

Installation Procedure

Fig. 154: View Of Thermostat & Housing
Courtesy of GENERAL MOTORS CORP.

1. Install the thermostat.

2. Install the thermostat housing. RefeEtmgine Coolant Ther mostat Housing
Replacement (LY2, LH6, LY5,LMG, LY6).

THERMOSTAT HOUSING CROSSOVER REPLACEMENT (LMM)

Removal Procedure
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Fig. 155: View Of A/C Pressure Switch Electrical Connector & A/C Compressor
Clutch Electrical Connector
Courtesy of GENERAL MOTORS CORP.

. Remove the air cleaner. RefeiAo Cleaner Assembly Replacement .

. Drain the cooling system. Refer@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

. Disconnect the negative battery cables. RefBatbtery Negative Cable Disconnection
and Connection (w/Single Battery) or Battery Negative Cable Disconnection and
Connection (w/Auxiliary Battery) or Battery Negative Cable Disconnection and
Connection (w/Dual Batteries) .

. Remove the drive belt. ReferBDoive Belt Replacement .
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10.

11.

Disconnect the air conditioning (A/C) pressuréawelectrical connector (1).
Disconnect the A/C compressor clutch electricainector (2).

Remove the generator bracket. RefeGénerator Bracket Replacement (4.3L) or
Generator Bracket Replacement (4.8L, 5.3L, 6.0L, and 6.2L) or Generator Bracket
Replacement (6.6L) .

Remove the front oll fill tube. Refer @il Filler Tube Replacement .

Fig. 156: View Of (ECT) Sensor Electrical Connectors

Courtesy of GENERAL MOTORS CORP.

Disconnect the engine coolant temperature (EEA3m electrical connectors.

Remove the water outlet. RefeMitater Outlet Tube Replacement (LM M) or Water
Outlet Tube Replacement (LU3).

Without disconnectina the power steering hasgsove the power steerind pump bolts and
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the power steering pump. Reposition the powerisig@ump and secure to the side. Ri
to Power Steering Pump Replacement (4.3L) or Power Steering Pump Replacement
(4.8L,5.3L, 6.0L, and 6.2L) or Power Steering Pump Replacement (6.6L) .

12. Remove the power steering pump bracket. Refarrt@€onditioning (A/C) Compressor
and Power Steering Pump Bracket Replacement .

Fig. 157: View Of Wiring Har ness Bracket & Bolts
Courtesy of GENERAL MOTORS CORP.

13. Remove the bolts and wiring harness brackéteatheermostat housing.
14. Position the bracket and wiring harness aside.

15. Remove the cooling fan pulley. RefeiGooling Fan Pulley Replacement.
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Fig. 158: View Of Turbocharger Coolant Outlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

16. Reposition the turbocharger coolant return pigpse clamp.
17. Remove the turbocharger coolant return pipe.hose
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Fig. 159: View Of Fuedl Line Bracket Bolt & Thermostat Housing Crossover (6.6L

LMM)
Courtesy of GENERAL MOTORS CORP.

18. Remove the fuel line bracket bolt at the thetatdsousing crossover.
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Fig. 160: View Of Water Pump Inlet Pipe Bolts
Courtesy of GENERAL MOTORS CORP.

19. Remove the water pump inlet pipe bolts.
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20.
21.
22.
23.
24.

25.

Fig. 161: View Of Thermostat Housing

Courtesy of GENERAL MOTORS CORP.

Remove the thermostat housing crossover baltsats.
Remove the thermostat housing crossover, watlypass pipe.
Remove and discard the thermostat bypass piyattr pump O-ring seal.
Remove and discard the thermostat housing arersgaskets.
If necessary, perform the following:
1. Remove the thermostat bypass pipe from the trstamibousing crossover.
2. Remove and discard the thermostat bypass pipegGeal.
3. Remove the thermostat cover bolts and cover.
4. Remove the thermostats.
5. Remove and discard the thermostat seals.
If required, clean and inspect the thermostasing. Refer tdcngine Coolant
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Thermostat Housing Cleaning and Inspection .

Installation Procedure

Fig. 162: View Of Thermostat Housing
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

1. If necessary, perform the following:
1. Install NEW seals to the thermostats.
2. Install the thermostats.
3. Install the thermostat cover and bolts.

Tighten: Tighten the bolts to 21 N.m (15 Ib ft).
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4. Install a NEW O-ring seal to the thermostat bgpmage.

5. Install the thermostat bypass pipe to the thelahbeusing.
2. Install a NEW thermostat bypass pipe to watergp@ring seal.
3. Install the thermostat housing crossover usingyN\jaskets.
4. Install the thermostat housing crossover boldsrais.

Tighten: Tighten the bolts/nuts to 21 N.m (15 Ib ft).

Fig. 163: View Of Water Pump Inlet Pipe Bolts
Courtesy of GENERAL MOTORS CORP.

5. Install the water pump inlet pipe bolts.
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Tighten: Tighten the bolts to 21 N.m (15 Ib ft).

Fig. 164: View Of Fuedl Line Bracket Bolt & Thermostat Housing Crossover (6.6L

LMM)
Courtesy of GENERAL MOTORS CORP.

. Install the fuel line bracket bolt at the thertabfiousing crossover.

Tighten: Tighten the bolt to 21 N.m (15 Ib ft).
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Fig. 165: View Of Turbocharger Coolant Outlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

7. Install the turbocharger coolant return pipe hose
8. Position the turbocharger coolant return pipe fabesmp.
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10.
11.

12.

Fig. 166: View Of Wiring Harness Bracket & Bolts

Courtesy of GENERAL MOTORS CORP.
Install the wiring harness bracket and bolth#thermostat housing.
Tighten: Tighten the bolts to 10 N.m (89 Ib in).

Install the cooling fan pulley. Refer @moling Fan Pulley Replacement.
Install the power steering pump bracket. Reféit Conditioning (A/C) Compressor
and Power Steering Pump Bracket Replacement .

Reposition the power steering pump and ingtalpower steering pump bolts. Refer to
Power Steering Pump Replacement (4.3L) or Power Steering Pump Replacement

(4.8L,5.3L. 6.0L, and 6.2L) or Power Steering Pump Replacement (6.6L) .
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13.

14.
15.
16.

Fig. 167: View Of (ECT) Sensor Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

Install the water outlet. ReferWater Outlet Tube Replacement (LM M) or Water
Outlet Tube Replacement (LU3).

Connect the ECT sensor electrical connectors.
Install the front oll fill tube. Refer t©il Filler Tube Replacement .

Install the generator bracket. RefeGmnerator Bracket Replacement (4.3L) or
Generator Bracket Replacement (4.8L, 5.3L, 6.0L, and 6.2L) or Generator Bracket

Replacement (6.6L) .
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17.
18.
19.
20.

21.

Fig. 168: View Of A/C Pressure Switch Electrical Connector & A/C Compressor

Clutch Electrical Connector

Courtesy of GENERAL MOTORS CORP.

Connect the A/C compressor clutch electricaheotor (2).
Connect the A/C cut out switch electrical conoe(l).
Install the drive belt. Refer forive Belt Replacement .

Connect the negative battery cables. RefBratbery Negative Cable Disconnection and
Connection (w/Single Battery) or Battery Negative Cable Disconnection and

Connection (w/Auxiliary Battery) or Battery Negative Cable Disconnection and

Connection (w/Dual Batteries) .

Fill the cooling system. Refer @ooling System Draining and Filling (Vac-N-Fill) or
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Cooling System Draining and Filling (Static Fill).
22. Install the air cleaner. ReferAdr Cleaner Assembly Replacement .

COOLANT AIR BLEED PIPE ASSEMBLY REPLACEMENT (LH6,LY5, LMG, L76, L92)

Removal Procedure

Fig. 169: View Of Radiator Vent Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

1. If replacing the rear coolant air bleed covezmave the intake manifold. Referltatake
M anifold Replacement (L 92 - First Design) or Intake M anifold Replacement (L 92 -
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Second Design) or Intake M anifold Replacement (LY 2 and L Y6) or Intake M anifold
Replacement (LH6, LM G, LY5and L 76) . Otherwise proceed to the next step.

. Remove the air cleaner outlet duct. RefehAitoCleaner Resonator OQutlet Duct
Replacement .

. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

. Reposition the radiator vent inlet hose clampatihe coolant air bleed pipe fitting.
. Remove the radiator vent inlet hose (2) froncibaant air bleed pipe fitting.

309 ——%
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Fig. 170: Engine Coolant Air Bleed Pipe
Courtesy of GENERAL MOTORS CORP.

6. Remove the coolant air bleed pipe bolts (309) kmtaanifold shown removed for clarit
7. Remove the coolant air bleed pipe (307) and §888&).

Fig. 171: Engine Coolant Air Bleed Cover Bolts
Courtesy of GENERAL MOTORS CORP.
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8. Remove the coolant air bleed cover bolts (312equired.
9. Remove the coolant air bleed covers (313) arld £&@8), if required.

308

OO
—

Fig. 172: View Of Coolant Air Bleed Pipe Seal
Courtesy of GENERAL MOTORS CORP.

10. Remove the seals (308) from the coolant airdopee and/or covers.
11. Discard the seals.
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Installation Procedure

1.
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Fig. 173: View Of Coolant Air Bleed Pipe Seal

Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Position the O-ring seal (308) onto the n  ipple portion of the
pipe.

Install the seals onto the coolant air bleed pipdor covers.
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Fig. 174: Engine Coolant Air Bleed Pipe
Courtesy of GENERAL MOTORS CORP.

2. Install the coolant air bleed pipe (307) andss€z08) onto the cylinder heads.

NOTE: Refer to Fastener Notice

3. Install the coolant air bleed pipe bolts (309).

Tighten: Tighten the bolts to 12 N.m (106 Ib in).
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Fig. 175: Engine Coolant Air Bleed Cover Bolts
Courtesy of GENERAL MOTORS CORP.

4. Install the coolant air bleed covers (313) aradss308), if required.
5. Install the coolant air bleed cover bolts (312)equired.

Tighten: Tighten the bolts to 12 N.m (106 Ib in).
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10.

Fig. 176: View Of Radiator Vent Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

Install the radiator vent inlet hose (2) to tbelant air bleed pipe fitting.
Position the radiator vent inlet hose clamp (Xhea coolant air bleed pipe fitting.

Install the air cleaner outlet duct. RefeAio Cleaner Resonator Outlet Duct
Replacement .

Fill the cooling system. Refer €@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

If the rear coolant air bleed covers were reggamstall the intake manifold. Refer to
Intake M anifold Replacement (.92 - First Desian) or |ntake M anifold Repnlacement
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(L92 - Second Design) or Intake M anifold Replacement (LY2 and LY 6) or Intake
M anifold Replacement (LH6, LM G, LY5and L 76) .

COOLANT AIR BLEED PIPE ASSEMBLY REPLACEMENT (LY2,LY6)

Removal Procedure

Fig. 177: View Of Radiator Vent Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

1. If replacing the rear coolant air bleed covezmave the intake manifold. Referltatake
M anifold Replacement (L92 - First Design) or Intake M anifold Replacement (L 92 -
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Second Design) or Intake M anifold Replacement (LY 2 and L Y6) or Intake M anifold
Replacement (LH6, LM G, LY5and L 76) . Otherwise proceed to the next step.

. Remove the air cleaner outlet duct. RefehAitoCleaner Resonator OQutlet Duct
Replacement .

. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

. Reposition the radiator vent inlet hose clampatihe coolant air bleed pipe fitting.
. Remove the radiator vent inlet hose (2) froncibaant air bleed pipe fitting.

309 ———
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Fig. 178: Removing/Ingtalling Engine Coolant Air Bleed Pipe
Courtesy of GENERAL MOTORS CORP.

6. Remove the coolant air bleed pipe bolts (309) kmtaanifold shown removed for clarit
7. Remove the coolant air bleed pipe (307) and §888&).

Fig. 179: Removing/Ingtalling Coolant Air Bleed Cover Bolts
Courtesy of GENERAL MOTORS CORP.
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8. Remove the coolant air bleed cover bolts (312equired.
9. Remove the coolant air bleed covers (313) arld £&@8), if required.
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Fig. 180: View Of Coolant Air Bleed Pipe Seal
Courtesy of GENERAL MOTORS CORP.

10. Remove the seals (308) from the coolant airdopee and/or covers.
11. Discard the seals.
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Installation Procedure

1.

308
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Fig. 181: View Of Coolant Air Bleed Pipe Seal

Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Position the O-ring seal (308) onto the n  ipple portion of the
pipe.

Install the seals onto the coolant air bleed pipdor covers.
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Fig. 182: Removing/Installing Engine Coolant Air Bleed Pipe
Courtesy of GENERAL MOTORS CORP.

2. Install the coolant air bleed pipe (307) andss€z08) onto the cylinder heads.

NOTE: Refer to Fastener Notice

3. Install the coolant air bleed pipe bolts (309).

Tighten: Tighten the bolts to 12 N.m (106 Ib in).
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Fig. 183: Removing/Installing Coolant Air Bleed Cover Bolts
Courtesy of GENERAL MOTORS CORP.

4. Install the coolant air bleed covers (313) aradss308), if required.
5. Install the coolant air bleed cover bolts (312)equired.

Tighten: Tighten the bolts to 12 N.m (106 Ib in).
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10.

Fig. 184: View Of Radiator Vent Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

Install the radiator vent inlet hose (2) to tbelant air bleed pipe fitting.
Position the radiator vent inlet hose clamp (Xhea coolant air bleed pipe fitting.

Install the air cleaner outlet duct. RefeAio Cleaner Resonator Outlet Duct
Replacement .

Fill the cooling system. Refer €@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

If the rear coolant air bleed covers were reggamstall the intake manifold. Refer to
Intake M anifold Replacement (.92 - First Desian) or |ntake M anifold Repnlacement
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(L92 - Second Design) or Intake M anifold Replacement (LY2 and LY 6) or Intake
M anifold Replacement (LH6, LM G, LY5and L 76) .

WATER PUMP REPLACEMENT (LU3)

Tools Required

J 41240 Fan Clutch Remover and Installer

Removal Procedure

Fig. 185: View Of Radiator Outlet Hose
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Courtesy of GENERAL MOTORS CORP.

. Remove the air cleaner outlet duct. RefehitoCleaner Outlet Resonator
Replacement .

. Remove the drive belt. ReferBoive Bet Replacement .

. Drain the cooling system. Refer@ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

. Reposition the radiator outlet hose clamps astihge tank and water pump.
. Remove the radiator outlet hose from the sungle ta
. Remove the radiator outlet hose from the watemgpu

Fig. 186: View Of Water Pump Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.
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7. Reposition the water pump inlet hose clamps.
8. Remove the water pump inlet hose.

Fig. 187: View Of Fan, Water Pump Pulley & Bolts
Courtesy of GENERAL MOTORS CORP.

9. UsingJ 41240, hold the water pump pulley, remove the waterppuiley bolts.
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10.
11.
12.
13.

Fig. 188: View Of Water Pump & Bolts

Courtesy of GENERAL MOTORS CORP.

Remove the water pump bolts.

Remove the water pump.

Remove and discard the water pump gaskets.

Clean and inspect the water pump, if necesBafer towater Pump Cleaning and
Inspection .

Installation Procedure
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Fig. 189: View Of Water Pump & Bolts
Courtesy of GENERAL MOTORS CORP.

1. If reusing the old fasteners, apply sealant GM P2R46004, (Canadian P/N 10953480
equivalent to the threads of the water pump bolts.

2. Install NEW water pump gaskets and the water pump

NOTE: Refer to Fastener Notice

3. Install the water pump bolts.

Tighten: Tighten the bolts to 45 N.m (33 Ib ft).
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Fig. 190: View Of Fan, Water Pump Pulley & Bolts
Courtesy of GENERAL MOTORS CORP.

4. UsingJ 41240, hold the water pump pulley, install the watempupulley bolts.

Tighten: Tighten the bolts to 25 N.m (18 Ib ft).
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Fig. 191: View Of Water Pump Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: After assembly, the hose clamp tangs (water pump en  d) must
point forward and the upper tang should be level wi th the
outside diameter of the water pump inlet hose.

. Install the water pump inlet hose.
. Position the water pump inlet hose clamps.




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Fig. 192: View Of Radiator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

7. Install the radiator outlet hose to the water pum
8. Install the radiator outlet hose to the surgé&.tan
9. Position the radiator outlet hose clamps at whgestank and water pump.
10. Install the drive belt. Refer frive Belt Replacement .
11. Install the air cleaner outlet duct. RefeAio Cleaner Outlet Resonator Replacement .

12. Fill the cooling system. Refer @poling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).
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13. Inspect the cooling system for leaks.

WATER PUMP REPLACEMENT (LY6,L76 AND L92)

Removal Procedure

Fig. 193: View Of Radiator Vent Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

1. Remove the air cleaner outlet duct. RefeAitoCleaner Resonator Outlet Duct
Replacement .

2. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-Fill) or
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Cooling System Draining and Filling (Static Fill).
3. Reposition the radiator vent inlet hose clampaflthe coolant air bleed pipe fitting.
4. Remove the radiator vent inlet hose (2) froncib@ant air bleed pipe fitting.

Sane e

Fig. 194: View Of Radiator Vent Inlet Hose Clamp At Water Pump
Courtesy of GENERAL MOTORS CORP.
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Reposition the radiator inlet hose clamp (3hatwater pump.

Remove the radiator inlet hose from the watergppum

Reposition the radiator inlet hose and vent intese out of the way.

Remove the accessory drive belt. RefdDitove Belt Replacement - Accessory .
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Fig. 195: View Of Radiator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

9. Reposition the radiator outlet hose clamp atthter pump.
10. Remove the radiator outlet hose from the watenp
11. Reposition the outlet hose out of the way.
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Fig. 196: View Of Radiator Surge Tank Outlet Hose, Clamp & Water Pump
Courtesy of GENERAL MOTORS CORP.

12. Reposition the radiator surge tank outlet htm®me at the water pump (1).
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13. Remove the radiator surge tank outlet hoser¢2) the water pump.
14. Reposition the outlet hose out of the way.

Fig. 197: View Of Heater Inlet Hose, Clamp & Waterpump
Courtesy of GENERAL MOTORS CORP.

15. Reposition the heater inlet hose clamp (1)attater pump.
16. Remove the heater inlet hose (2) from the waiep.
17. Reposition the inlet hose out of the way.
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Fig. 198: View Of Water Pump, Bolts & Gaskets
Courtesy of GENERAL MOTORS CORP.

18. Remove the water pump bolts (301).
19. Remove the water pump (300) and gaskets (3@8)afdl the gaskets.

Installation Procedure

NOTE: DO NOT use cooling system seal tabs, or simila  r compounds,
unless otherwise instructed. The use of cooling sys tem seal tabs,
or similar compounds, may restrict coolant flow thr ough the
passages of the cooling system or the engine compon ents.
Restricted coolant flow may cause engine overheatin g and/or
damage to the cooling system or the engine componen ts/assembly.

IMPORTANT: All gaskets surfaces are to be free of oi | or other foreign material
during assembly.
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Fig. 199: View Of Water Pump, Bolts & Gaskets
Courtesy of GENERAL MOTORS CORP.

1. Inspect the drained coolant for sand or otherigleltush the system as needed. Refer to

Flushing.
2. Inspect and clear the radiator vent hose fitiinggcessary.

There is a small 2.0 mm (0.080 in) orifice (vensdnditting) in the neck of the radiator
where the coolant vent hose from the engine atsatchine radiator.

3. Position the water pump (300) and NEW gasket8)(80the engine block.

NOTE: Refer to Fastener Notice

4. Install the water pump bolts (301).

Tighten:
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1. Tighten the bolts a first passto 15 N.m (11t)b f
2. Tighten the bolts a final pass to 30 N.m (22)b f

Fig. 200: View Of Heater Inlet Hose, Clamp & Waterpump
Courtesy of GENERAL MOTORS CORP.

5. Position and install the heater inlet hose (2héowater pump.
6. Position the heater inlet hose clamp (1) at tagenpump.
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Fig. 201: View Of Radiator Surge Tank Outlet Hose, Clamp & Water Pump
Courtesy of GENERAL MOTORS CORP.

7. Position and install the radiator surge tankeautbse (2) to the water pump.
8. Position the radiator surge tank outlet hose glahthe water pump (1).
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Fig. 202: View Of Radiator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

9. Position and install the radiator outlet hostheowater pump.
10. Position the radiator outlet hose clamp at tagenpump.
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11. Install the accessory drive belt. RefeDtave Belt Replacement - Accessory .

Fig. 203: View Of Radiator Vent Inlet Hose Clamp At Water Pump
Courtesy of GENERAL MOTORS CORP.

12. Position the radiator inlet hose and vent intete to the correct position.
13. Install the radiator inlet hose to the water pum
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14. Position the radiator inlet hose clamp (3) atwiater pump.

Fig. 204: View Of Radiator Vent Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

15. Install the radiator vent inlet hose (2) to¢belant air bleed pipe fitting.
16. Position the radiator vent inlet hose clampatithe coolant air bleed pipe fitting.

17. Fill the cooling system. Refer @ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

18. Install the air cleaner outlet duct. RefeAio Cleaner Resonator Outlet Duct
Replacement .
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WATER PUMP REPLACEMENT (LH6,LY2,LY5, AND LMG)

Removal Procedure

Fig. 205: View Of Radiator Vent Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

1. Remove the air cleaner outlet duct. RefeAitoCleaner Resonator Outlet Duct
Replacement .

2. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

3. Reposition the radiator vent inlet hose clampafihe coolant air bleed pipe fitting.
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4. Remove the radiator vent inlet hose (2) froncibaant air bleed pipe fitting.

Fig. 206: View Of Radiator Vent Inlet Hose Clamp At Water Pump
Courtesy of GENERAL MOTORS CORP.

5. Reposition the radiator inlet hose clamp (3hatwater pump.
6. Remove the radiator inlet hose from the watergum
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7. Reposition the radiator inlet hose and vent intese out of the way.
8. Remove the accessory drive belt. Refddritove Belt Replacement - Accessory .

Fig. 207: View Of Radiator Outlet Hose
Courtesy of GENERAL MOTORS CORP.
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9. Reposition the radiator outlet hose clamp atthter pump.
10. Remove the radiator outlet hose from the watenp
11. Reposition the outlet hose out of the way.

Fig. 208: View Of Radiator Surge Tank Outlet Hose, Clamp & Water Pump
Courtesy of GENERAL MOTORS CORP.

12. Reposition the radiator surge tank outlet hém@e (1) at the water pump.
13. Remove the radiator surge tank outlet hoser¢2) the water pump.
14. Reposition the outlet hose out of the way.




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Fig. 209: View Of Heater Inlet Hose, Clamp & Waterpump
Courtesy of GENERAL MOTORS CORP.

15. Reposition the heater inlet hose clamp (1)attater pump.
16. Remove the heater inlet hose (2) from the waiep.
17. Reposition the inlet hose out of the way.
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Fig. 210: View Of Water Pump, Bolts & Gaskets
Courtesy of GENERAL MOTORS CORP.

18. Remove the water pump bolts (301).
19. Remove the water pump (300) and gaskets (3@8)afdl the gaskets.

Installation Procedure

NOTE: DO NOT use cooling system seal tabs, or simila  r compounds,
unless otherwise instructed. The use of cooling sys tem seal tabs,
or similar compounds, may restrict coolant flow thr ough the
passages of the cooling system or the engine compon ents.
Restricted coolant flow may cause engine overheatin g and/or
damage to the cooling system or the engine componen ts/assembly.

IMPORTANT: All gaskets surfaces are to be free of oi | or other foreign material
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during assembly.

301

Fig. 211: View Of Water Pump, Bolts & Gaskets
Courtesy of GENERAL MOTORS CORP.

1. Position the water pump (300) and NEW gasket§)(8Dthe engine block.

NOTE: Refer to Fastener Notice

2. Install the water pump bolts (301).

Tighten:
1. Tighten the bolts a first pass to 15 N.m (11t)b f
2. Tighten the bolts a final pass to 30 N.m (22)b f
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Fig. 212: View Of Heater Inlet Hose, Clamp & Waterpump
Courtesy of GENERAL MOTORS CORP.

3. Position and install the heater inlet hose (Zhéowater pump.
4. Position the heater inlet hose clamp (1) at theempump.
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Fig. 213: View Of Radiator Surge Tank Outlet Hose, Clamp & Water Pump
Courtesy of GENERAL MOTORS CORP.

5. Position and install the radiator surge tanketutbse (2) to the water pump.
6. Position the radiator surge tank outlet hose gléih at the water pump.
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Fig. 214: View Of Radiator Outlet Hose
Courtesy of GENERAL MOTORS CORP.

7. Position and install the radiator outlet hostheowater pump.
8. Position the radiator outlet hose clamp at themaump.
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9. Install the accessory drive belt. RefeDiove Belt Replacement - Accessory .

Fig. 215: View Of Radiator Vent Inlet Hose Clamp At Water Pump
Courtesy of GENERAL MOTORS CORP.

10. Position the radiator inlet hose and vent intete to the correct position.
11. Install the radiator inlet hose to the water pum
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12. Position the radiator inlet hose clamp (3) atwiater pump.

Fig. 216: View Of Radiator Vent Inlet Hose & Clamps
Courtesy of GENERAL MOTORS CORP.

13. Install the radiator vent inlet hose (2) to¢belant air bleed pipe fitting.
14. Position the radiator vent inlet hose clampatithe coolant air bleed pipe fitting.

15. Fill the cooling system. Refer @ooling System Draining and Filling (Vac-N-Fill) or
Cooling System Draining and Filling (Static Fill).

16. Install the air cleaner outlet duct. RefeAio Cleaner Resonator Outlet Duct
Replacement .
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WATER PUMP REPLACEMENT (LMM)

Removal Procedure

Fig. 217: View Of Water Pump Outlet Pipe Nuts
Courtesy of GENERAL MOTORS CORP.

Remove the left wheelhouse inner panel. Reféromt Wheelhouse Liner Replacement
- Left Side (Chevrolet) or Front Wheelhouse Liner Replacement - L eft Side (GMC) .

Remove the thermostat housing crossover. RefEnéomostat Housing Cr ossover
Replacement (LM M).
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3. Remove the crankshaft balancer. RefeCitankshaft Balancer Replacement .
4. Remove the water pump to engine coolant pipe nuts
5. Remove the engine wiring harness retainer franriher stud.

©

Fig. 218: View Of Engine Coolant Pipe & Gasket

Courtesy of GENERAL MOTORS CORP.

Remove the water pump bolts. Note the locatiagh@bolts. The bolts are three different
lengths.

Remove the water pump.
Remove and discard the water pump O-ring ancaobpipe gasket.
If required, clean and inspect the water pumperRe Water Pump Cleaning and
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Inspection .

Installation Procedure

Fig. 219: View Of Engine Coolant Pipe & Gasket
Courtesy of GENERAL MOTORS CORP.

1. Lubricate the water pump O-ring with engine oil.

Install the engine coolant pipe gasket and waierp O-ring.
3. Install the water pump.

N

NOTE: Refer to Fastener Notice
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4. Install the water pump bolts. Ensure the coriegjth bolt is used in the proper location.

Tighten: Tighten the bolts to 21 N.m (15 Ib ft).

Fig. 220: View Of Water Pump Outlet Pipe Nuts
Courtesy of GENERAL MOTORS CORP.

. Install the engine wiring harness retainer onitager pump outlet pipe inner stud.
. Install the water pump to engine coolant pipe.nut

Tighten: Tighten the nuts to 21 N.m (15 Ib ft).
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7. Install the thermostat housing crossover. Ref@ihier mostat Housing Cr ossover
Replacement (LM M).
8. Install the crankshaft balancer. RefeCrankshaft Balancer Replacement .

9. Install the left wheelhouse inner panel. Refdfrtont Wheelhouse L iner Replacement -
Left Side (Chevrolet) or Front Wheelhouse Liner Replacement - L eft Side (GMC) .

ENGINE COOLANT FAN UPPER SHROUD REPLACEMENT (MECHANICAL)

Removal Procedure

Fig. 221: View Of Throttle Body Heater Hose & Retainers
Courtesy of GENERAL MOTORS CORP.

1. Loosen the air cleaner outlet duct clamps fragrtiinottle body.




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

2. Loosen the air cleaner outlet duct clamps froemtlass airflow sensor(2).

3. Remove the air cleaner outlet duct.

4. If equipped remove the throttle body heater lnetgner from the fan shroud.
5. If equipped remove the inlet radiator hose retafrom the fan shroud.
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Fig. 222: View Of Fan Shroud Retainers
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Courtesy of GENERAL MOTORS CORP.

6. Remove the fan shroud retainers.

Fig. 223: View Of Fan Shroud & Bolts
Courtesy of GENERAL MOTORS CORP.

7. Remove the fan shroud bolts
8. Remove the upper fan shroud.

Installation Procedure
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Fig. 224: View Of Fan Shroud & Bolts
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

1. Install the upper fan shroud.
2. Install the fan shroud bolts.

Tighten: Tighten the bolts to 9 N.m (80 Ib in).
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Fig. 225: View Of Fan Shroud Retainers
Courtesy of GENERAL MOTORS CORP.

3. Install the fan shroud retainers.

If equipped install the inlet radiator hose negaito the fan shroud
5. If equipped install the throttle body heater hedainer to the fan shroud.

s
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Fig. 226: View Of Throttle Body Heater Hose & Retainers
Courtesy of GENERAL MOTORS CORP.

6. Install the air cleaner outlet duct.
7. Tighten the air cleaner outlet duct clamp atthinettle body.

Tighten: Tighten the clamp to 4 N.m (35 Ib in).
8. Tighten the air cleaner outlet duct clamp attiass airflow sensor(2).

Tighten: Tighten the clamp to 4 N.m (35 Ib in).

ENGINE COOLANT FAN UPPER SHROUD REPLACEMENT (AUTOMATIC TRANS
TRANSMISSION - DIESEL)
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Removal Procedure

Fig. 227: View Of Air Cleaner Outlet Duct
Courtesy of GENERAL MOTORS CORP.

Loosen the air cleaner outlet duct clamps fraartiinottle body.
Loosen the air cleaner outlet duct clamps fraamtlass airflow sensor.
Remove the air cleaner outlet duct.

Remove the A/C line retainer from the fan shroud.

»wbh e
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Fig. 228: View Of PCM EngineHarnessClip
Courtesy of GENERAL MOTORS CORP.

5. Remove the engine harness clip from the powart@itrol module (PCM) cover.
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Fig. 229: View Of TCM Cover & Bolts
Courtesy of GENERAL MOTORS CORP.

6. Remove the transmission control module (TCM) ctats.
7. Remove TCM cover from the fan shroud.
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10.

Fig. 230: View Of TCM Electrical Connectors

Courtesy of GENERAL MOTORS CORP.

Loosen the TCM electrical connector bolts.

Disconnect the TCM electrical connectors (1).
Remove the TCM and cover.
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Fig. 231: View Of Fan Shroud Retainers
Courtesy of GENERAL MOTORS CORP.

11. Remove the fan shroud retainers (1).
12. Remove the fan shroud bolts (2).
13. Remove the upper fan shroud.

Installation Procedure
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Fig. 232: View Of Fan Shroud Retainers
Courtesy of GENERAL MOTORS CORP.

NOTE: Refer to Fastener Notice

1. Install the upper fan shroud.
Install the fan shroud retainers (1).
3. Install the fan shroud bolts (2).

N

Tighten: Tighten the bolts to 9 N.m (80 Ib in).
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Fig. 233: View Of TCM Electrical Connectors
Courtesy of GENERAL MOTORS CORP.

4. Connect the TCM electrical connectors (1).
5. Install the TCM and cover.
6. Tighten the TCM electrical connector bolts.

Tighten: Tighten the boltsto 8 N.m (71 Ib in).
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Fig. 234: View Of TCM Cover & Bolts
Courtesy of GENERAL MOTORS CORP.

7. Install the TCM cover to the fan shroud.
8. Install the TCM cover bolts.

Tighten: Tighten the bolts to 9 N.m (80 Ib in).
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Fig. 235: View Of PCM EngineHarnessClip
Courtesy of GENERAL MOTORS CORP.

9. Install the engine harness clip to the PCM cover.
10. Install the A/C line retainer to the fan shroud.
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Fig. 236: View Of Air Cleaner Outlet Duct
Courtesy of GENERAL MOTORS CORP.

11. Install the air cleaner outlet duct.
12. Tighten the air cleaner outlet duct clamp attinettle body.

Tighten: Tighten the clamp to 4 N.m (35 Ib in).

13. Tighten the air cleaner outlet duct clamp atntlss airflow sensor.

Tighten: Tighten the clamp to 4 N.m (35 Ib in).

ENGINE COOLANT FAN LOWER SHROUD REPLACEMENT (MECHANICAL)

Removal Procedure
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Fig. 237: View Of Oil Cooler Hose Clip At L ower Fan Shroud
Courtesy of GENERAL MOTORS CORP.

1. Remove the cooling fan. ReferRan Replacement (Diesdl) or Fan Replacement
(M echanical).

2. If equipped with engine oil cooler, remove thiecooler hose clip from the lower fan
shroud.

3. Lift the lower fan shroud up in order to diserg#ge fan shroud from the retaining clips on
the radiator.

Installation Procedure
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Fig. 238: View Of Oil Cooler Hose Clip At L ower Fan Shroud
Courtesy of GENERAL MOTORS CORP.

1. Install the lower fan shroud and ensure it ider@d over lower radiator support.

2. If equipped with the engine oil cooler, Instak il cooler hose clip to the lower fan
shroud.

3. Install the cooling fan. Refer #an Replacement (Diesel) or Fan Replacement
(M echanical).

RADIATOR REPLACEMENT (4.3, 4.8, 5.3, AND 6.0L)

Removal Procedure
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Fig. 239: View Of Radiator & Bolts
Courtesy of GENERAL MOTORS CORP.

. Remove the cooling fan and shroud. Refé€doling Fan and Shroud Replacement

(Non-HP2).
. Remove the radiator outlet hose for the 4.3Lrengir the 4.8L, 5.3L and 6.0L engines.
Refer toRadiator Outlet Hose Replacement (Non-HP2).

. Disconnect the engine oil cooler lines from theiator, If Equipped. Refer ©ngine Oil
Cooler Pipe/Hose Quick Connect Fitting.

. Disconnect the transmission oil cooler lines ftbmradiator, If Equipped. Refer to
Transmission Fluid Cooler Hose/Pipe Quick-Connect Fitting Disconnection and
Connection .

. Remove the radiator bolts.
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6. Remove the radiator.

Installation Procedure
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Fig. 240: View Of Radiator & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Install the radiator.

NOTE: Refer to Fastener Notice

2. Install the radiator bolts.

Tighten: Tighten the bolts to 25 N.m (18 Ib ft).
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3. Connect the transmission oil cooler lines tordwiator, If Equipped. Refer to
Transmission Fluid Cooler Hose/Pipe Quick-Connect Fitting Disconnection and

Connection .

4. Connect the engine oil cooler lines to the raadjdt Equipped. Refer t&ngine Oil
Cooler Pipe/Hose Quick Connect Fitting.

5. Install the radiator outlet hose for the 4.3Liragor the 4.8L, 5.3L and 6.0L engines.
Refer toRadiator Outlet Hose Replacement (Non-HP2).

6. Install the cooling fan and shroud. RefeCmoling Fan and Shroud Replacement (Non-

HP2).

RADIATOR REPLACEMENT (LLM)

Fig. 241: View Of Radiator Assembly & Bolts
Courtesy of GENERAL MOTORS CORP.

Callout Component Name
Preliminary Procedure

1. Drain the cooling system. Refer@moling System Draining and Filling (Vac-N-
Fill) or Cooling System Draining and Filling (Static Fill).

2. If necessary, remove air cleaner resonator €Raefer toAir Cleaner Resonator




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

Outlet Duct Replacement

3. Remove the surge tank inlet hose. Reféixterior Trim Emblem Removal
Notice.

4. Remove the charge air cooler inlet and outletpiRefer tcCharge Air Cooler
Inlet Pipe Replacement andChar ge Air Cooler Outlet Pipe Replacement .

5. Remove the radiator inlet hose. RefeRuamliator Inlet Hose Replacement (Non-

HP?).

6. Remove the radiator outlet hose. RefdR&diator Outlet Hose Replacement

(Non-HP2).

1

Radiator Bolt (Qty: 4)
Tip: Radiator is mounted to the charged air cooler.

2

Radiator Assembly

RADIATOR AIR UPPER BAFFLE AND DEFLECTOR REPLACEMENT

Removal Procedure
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Fig. 242: View Of Upper Grille Baffle
Courtesy of GENERAL MOTORS CORP.

Remove the radiator air upper baffle.

Installation Procedure

-y
)
7 )

Remove the radiator air upper baffle retainety &).
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Fig. 243: View Of Upper Grille Baffle
Courtesy of GENERAL MOTORS CORP.

1. Install the radiator air upper baffle.
2. Install the radiator air upper baffle retaingpsy(8).

COOLANT HEATER REPLACEMENT (LH6,LY2,LMG, LY5, AND LY6)

Removal Procedure
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Fig. 244: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Drain the cooling system/engine block. Refe€Ctmling System Draining and Filling
(Vac-N-Fill) or Cooling Sysem Draining and Filling (Static Fill).

2. Raise and support the vehicle. Refe iiding and Jacking the Vehicle.
3. For 1500 series vehicles, remove the oil pan@ate bolts and plate, if equipped.
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Fig. 245: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

4. For 2500 series vehicle, remove the front 2 ail gkid plate bolts, loosen the 2 rear bolts
and remove the skid plate, if equipped.
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Fig. 246: Locating Oil Cooler Hose Bracket & Adapter Bolts
Courtesy of GENERAL MOTORS CORP.

For vehicles with regular production option (RROQp (6.0L) perform the following steps
otherwise proceed to step 10.

Remove the oil cooler hose bracket bolt (1).
Remove the oil cooler hose adapter bolts (2).
Remove and discard the oil cooler hose adapskega
Reposition the oil cooler hose adapter end othiefvay.
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Fig. 247: View Of Coolant Heater Cord
Courtesy of GENERAL MOTORS CORP.

10. Disconnect the coolant heater cord electricaheotor.
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Fig. 248: Locating Coolant Heater
Courtesy of GENERAL MOTORS CORP.

IMPORTANT: Do not score the surface of the engine bl
removing the coolant heater.

ock hole when
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11. Remove the coolant heater from the engine block.
12. Remove any burrs, sealer, or other rough spots.

Installation Procedure

Fig. 249: Locating Coolant Heater
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Courtesy of GENERAL MOTORS CORP.

1. If reusing the old coolant heater, apply thresadamt GM P/N 12346004 (Canadian P/N
10953480), or equivalent to the threads.

NOTE: Refer to Fastener Notice

2. Install the coolant heater to the engine block.

Tighten: Tighten the coolant heater to 50 N.m (37 Ib ft).
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Fig. 250: View Of Coolant Heater Cord
Courtesy of GENERAL MOTORS CORP.

3. Connect the coolant heater cord electrical cdonec

N o s

Fig. 251: Locating Oil Cooler Hose Bracket & Adapter Bolts
Courtesy of GENERAL MOTORS CORP.

For vehicles with RPO LY®6 (6.0L) perform the followy steps otherwise proceed to ste
Position the oil cooler hose adapter end.

Install a NEW olil cooler hose adapter gasket.

Install the oil cooler hose adapter bolts (2).

Tighten: Tighten the bolts to 12 N.m (106 Ib in).

Install the oil cooler hose bracket bolt (1).
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Tighten: Tighten the bolt to 25 N.m (18 Ib ft).

Fig. 252: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

9. For 2500 series vehicles, position the oil paa glate and install the 2 front bolts and
tighten the 2 rear bolts, if equipped.

Tighten: Tighten the bolts to 20 N.m (15 Ib ft).
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Fig. 253: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

10. For 1500 series vehicles position and installaih pan skid plate and bolts, if equipped.
Tighten: Tighten the bolts to 20 N.m (15 Ib ft).

11. Lower the vehicle.
12. Fill the cooling system/engine block. RefeCmpling System Draining and Filling
(Vac-N-Fill) or Cooling System Draining and Filling (Static Fill).

COOLANT HEATER REPLACEMENT (L 76, L92)

Removal Procedure
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Fig. 254: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Drain the cooling system/engine block. Refe€Ctmling System Draining and Filling
(Vac-N-Fill) or Cooling Sysem Draining and Filling (Static Fill).

2. Raise and support the vehicle. Refe iiding and Jacking the Vehicle.
3. Remove the oil pan skid plate bolts and plategifipped.
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Fig. 255: Locating Oil Cooler Hose Bracket & Adapter Bolts

Courtesy of GENERAL MOTORS CORP.

For vehicles with regular production option (RPQpBL(6.0L), perform the following ste|
Otherwise, proceed to step 9.

Remove the oil cooler hose bracket bolt (1)gtipped.

Remove the oil cooler hose adapter bolts (Bquiipped.

Remove and discard the oil cooler hose adapsiegaf equipped.
Position the oil cooler hose adapter end out@inay, if equipped.
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Fig. 256: View Of Coolant Heater Cord
Courtesy of GENERAL MOTORS CORP.

9. Disconnect the coolant heater cord electricaheotor.
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Fig. 257: Locating Coolant Heater

Courtesy of GENERAL MOTORS CORP.

ock hole when

IMPORTANT: Do not score the surface of the engine bl

removing the coolant heater.

10. Remove the coolant heater from the engine block.
11. Remove any burrs, sealer, or other rough spots.
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Installation Procedure

Fig. 258: Locating Coolant Heater

Courtesy of GENERAL MOTORS CORP.

If reusing the old coolant heater, apply thresadasmt GM P/N 12346004 (Canadian P/N
10953480), or equivalent to the threads.

1.

Refer to Fastener Notice

NOTE:
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2. Install the coolant heater to the engine block.

Tighten: Tighten the coolant heater to 50 N.m (37 Ib ft).

Fig. 259: View Of Coolant Heater Cord
Courtesy of GENERAL MOTORS CORP.

3. Connect the coolant heater cord electrical cdonec
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Fig. 260: Locating Oil Cooler Hose Bracket & Adapter Bolts
Courtesy of GENERAL MOTORS CORP.

For vehicles with RPO L76 (6.0L) perform the doling steps otherwise proceed to step 9.
Position the oil cooler hose adapter end, if ol

Install a NEW olil cooler hose adapter gaskedgifipped.

Install the oil cooler hose adapter bolts (2&gtipped.

Tighten: Tighten the bolts to 12 N.m (106 Ib in).
Install the oil cooler hose bracket bolt (1)gduipped.

Tighten: Tighten the bolt to 25 N.m (18 Ib ft).
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Fig. 261: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

9. Position and install the oil pan skid plate aottd) if equipped
Tighten: Tighten the bolts to 20 N.m (15 Ib ft).

10. Lower the vehicle.

11. Fill the cooling system/engine block. RefeCmpling System Draining and Filling
(Vac-N-Fill) or Cooling System Draining and Filling (Static Fill).

COOLANT HEATER CORD REPLACEMENT (L76 AND L92)

Removal Procedure
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Fig. 262: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Raise and support the vehicle. Refel itiing and Jacking the Vehicle .
2. Remove the oil pan skid plate bolts and plategtfipped.
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Fig. 263: View Of Coolant Heater Cord
Courtesy of GENERAL MOTORS CORP.

3. Disconnect the coolant heater cord electricaheotor.
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Fig. 264: View Of Coolant Heater Cord Clips & Bolt
Courtesy of GENERAL MOTORS CORP.

Remove the coolant heater cord clip (3) fromaigine harness channel.

Remove the coolant heater cord clip (1) frompbeer steering gear outlet hose.
Lower the vehicle.

Remove the coolant heater cord bolt (2) fronfrieme.
8. Remove the coolant heater cord from the vehicle.

N o gk

Installation Procedure
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Fig. 265: View Of Coolant Heater Cord Clips & Bolt
Courtesy of GENERAL MOTORS CORP.

1. Install the coolant heater cord to the vehicle.

NOTE: Refer to Fastener Notice

2. Position the coolant heater cord clip to the &and install the coolant heater cord bolt

(2).
Tighten: Tighten the bolt to 8 N.m (71 Ib in).

3. Raise the vehicle.
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4. Install the coolant heater cord clip (1) to tleevpr steering gear outlet hose.
5. Install the coolant heater cord clip (3) to thgiee harness channel.

Fig. 266: View Of Coolant Heater Cord
Courtesy of GENERAL MOTORS CORP.

6. Connect the coolant heater cord electrical cdonec
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Fig. 267: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

7. Position and install the oil pan skid plate aottd) if equipped.
Tighten: Tighten the bolts to 20 N.m (15 Ib ft).

8. Lower the vehicle.
COOLANT HEATER CORD REPLACEMENT (LH6, LMG, LY2 AND LY5)

Removal Procedure
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Fig. 268: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Raise and support the vehicle. Refel itiing and Jacking the Vehicle .
2. Remove the oil pan skid plate bolts and plategtfipped.
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Fig. 269: View Of Coolant Heater Cord
Courtesy of GENERAL MOTORS CORP.

3. Disconnect the coolant heater cord electricaheotor.
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Fig. 270: View Of Coolant Heater Cord & Components

Courtesy of GENERAL MOTORS CORP.

Remove the coolant heater cord retainer (5) freniframe.

Remove the coolant heater cord clip (6) fronfitbet brake front pipe.
Lower the vehicle.

Remove the coolant heater cord bolt (4) fronfridume.

Remove the coolant heater cord clip (2) fromcthessis harness.
Remove the coolant heater cord clip (1) fronfitbet spring stud.
Remove the coolant heater cord from the vehicle.
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Installation Procedure

N

Fig. 271: View Of Coolant Heater Cord & Components

Courtesy of GENERAL MOTORS CORP.

Install the coolant heater cord to the vehicle.
Install the coolant heater cord clip (1) to ttent spring stud.
Install the coolant heater cord clip (2) to thassis harness.

NOTE: Refer to Fastener Notice

Position the coolant heater cord clip to the &and install the coolant heater cord bolt
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(4).
Tighten: Tighten the bolt to 8 N.m (71 Ib in).
5. Raise the vehicle.

6. Install the coolant heater cord clip (6) to ttent brake front pipe.
7. Position the coolant heater cord clip to the frame install the coolant heater cord reta

(5).

Fig. 272: View Of Coolant Heater Cord
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Courtesy of GENERAL MOTORS CORP.

8. Connect the coolant heater cord electrical cdonec

Fig. 273: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

9. Position and install the oil pan skid plate aottd) if equipped.
Tighten: Tighten the bolts to 20 N.m (15 Ib ft).

10. Lower the vehicle.

COOLANT HEATER CORD REPLACEMENT (LY®6)
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Removal Procedure

Fig. 274: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

1. Raise and support the vehicle. Refel itiing and Jacking the Vehicle .

2. Remove the front 2 oil pan skid plate bolts, é&othe 2 rear bolts and remove the skid
plate, if equipped.
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Fig. 275: View Of Coolant Heater Cord
Courtesy of GENERAL MOTORS CORP.

3. Disconnect the coolant heater cord electricaheotor.
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Fig. 276: View Of Coolant Heater Cord, Clip Retainer & Bolt
Courtesy of GENERAL MOTORS CORP.

Remove the coolant heater cord clip (1) fronfitbet brake front pipes.
Remove the coolant heater cord clip retainefr{h the frame.

Lower the vehicle.

Remove the coolant heater cord bolt (3) fronfridume.

8. Remove the coolant heater cord from the vehicle.

N o ok

Installation Procedure
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Fig. 277: View Of Coolant Heater Cord, Clip Retainer & Bolt
Courtesy of GENERAL MOTORS CORP.

. Install the coolant heater cord to the vehicle.

NOTE: Refer to Fastener Notice

. Position the coolant heater cord clip to the &amnd install the coolant heater cord bolt

(3).
Tighten: Tighten the bolt to 8 N.m (71 Ib in).

. Raise the vehicle.
. Install the coolant heater cord clip retainert2dhe frame.




2008 Chevrolet Silverado 1500

2008 ENGINE Engine Cooling - Cab & Chassis Sierra, Cab & Chassis Silverado, Sierra & Silverado

5. Install the coolant heater cord clip (1) to tfenf brake front pipes.

Fig. 278: View Of Coolant Heater Cord
Courtesy of GENERAL MOTORS CORP.

6. Connect the coolant heater cord electrical cdonec
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Fig. 279: View Of Oil Pan Skid Plate & Bolts
Courtesy of GENERAL MOTORS CORP.

7. Position the oil pan skid plate and install tHeo2t bolts and tighten the 2 rear bolts, if
equipped.

Tighten: Tighten the bolts to 20 N.m (15 Ib ft).

8. Lower the vehicle.

DESCRIPTION AND OPERATION

COOI ING FAN DESCRIPTION AND OPERATION (W/O | EA)
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Cooling Fan Control - Two Fan System

The engine cooling fan system consists of 2 elgaitdooling fans and 3 fan relays. The relay:s
arranged in a series/parallel configuration thiaived the engine control module (ECM) to
operate both fans together at low or high spedus.cooling fans receive positive voltage from
the cooling fan relays which receive battery pesitioltage from the underhood fuse block. The
fan relay coils receive ignition 1 voltage from fh@wertrain relay.

During low speed operation, the ECM supplies tloengd path for the low speed fan relay
through the low speed cooling fan relay contratwi: This energizes the low speed fan relay
coil, closes the relay contacts, and supplies byapiesitive voltage from the low fan fuse through
the cooling fan motor supply voltage circuit to teé cooling fan. The ground path for the left
cooling fan is through the cooling fan series/daraklay and the right cooling fan. The resuls
series circuit with both fans running at low speed.

During high speed operation the ECM supplies tbamp path for the low speed fan relay
through the low speed cooling fan relay contratwi: The ECM grounds the high speed fan
relay and the cooling fan series/parallel relagtlgh the high speed cooling fan relay control
circuit. This energizes the cooling fan controbgetoil, closes the relay contacts, and provides a
ground path for the left cooling fan. At the saimeetthe high speed fan relay coil is energized
closing the relay contacts and provides batteritigevoltage from the high fan fuse on the
cooling fan motor supply voltage circuit to thehtigooling fan. During high speed fan operai
both engine cooling fans have their own ground.ptle result is a parallel circuit with both f
running at high speed.

Refer toEngine Cooling Schematics.

COOLING SYSTEM DESCRIPTION AND OPERATION
Engine Coolant Indicators

ENGINE COOLANT HOT

The instrument panel cluster (IPC) displays ENGIBIBOLANT HOT message when the IPC
receives a class 2 message from the powertrainotanbdule (PCM) requesting illumination of
this driver warning.

ENGINE OVERHEATED

The IPC displays ENGINE OVERHEATED message wherR@&receives a class 2 message
from the PCM requesting illumination of this driwgarning.

LOW COOLANT LEVEL B
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The IPC displays LOW COOLANT LEVEL message whenlf€ receives a class 2 mess
from the PCM requesting illumination of this driwgarning.

REDUCED ENGINE POWER

The IPC displays REDUCED ENGINE POWER message \ileifPC detects a reduced eng
power condition from the PCM. The IPC receivesass€Pl message from the PCM requesting
illumination when the engine temperature reach@s@3270°F).

Cooling Fan Control - Two Fan System

The engine cooling fan system consists of 2 elgaitdooling fans and 3 fan relays. The relay:s
arranged in a series/parallel configuration thiaved the powertrain control module (PCM) to
operate both fans together at low or high spedus.cooling fans and fan relays receive battery
positive voltage from the underhood fuse block.

During low speed operation, the PCM supplies tloeigt path for the low speed fan relay
through the low speed cooling fan relay contratwi: This energizes the low speed fan relay
coil, closes the relay contacts, and supplies byapiesitive voltage from the low fan fuse through
the cooling fan motor supply voltage circuit to teé cooling fan. The ground path for the left
cooling fan is through the cooling fan s/p relag #me right cooling fan. The result is a series
circuit with both fans running at low speed.

During high speed operation the PCM supplies tbergt path for the low speed fan relay
through the low speed cooling fan relay contratwir After a 3 second delay, the PCM supplies
a ground path for the high speed fan relay anddloéng fan s/p relay through the high speed
cooling fan relay control circuit. This energizhe tooling fan s/p relay coil, closes the relay
contacts, and provides a ground path for the tedtiog fan. At the same time the high speed fan
relay coil is energized closing the relay contacis provides battery positive voltage from the
high fan fuse on the cooling fan motor supply \gdtaircuit to the right cooling fan. During high
speed fan operation, both engine cooling fans ti@re own ground path. The result is a parallel
circuit with both fans running at high speed.

IMPORTANT: The right and left cooling fan connectors are interchangeable.
When servicing the fans be sure that the connectors are plugged
into the correct fan.

The PCM commands the low speed cooling fans ONruheeollowing conditions:

e Engine coolant temperature exceeds approximatey250C (220°F).
o A/C refrigerant pressure exceeds 1447 kPa (210 psi)
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o After the vehicle is shut OFF if the engine cool@miperature at key-off is greater than
101°C (214°F) the low speed fans will run for aimum of 60 seconds After 60 second
the coolant temperature drops below 101°C (214%&-fdans will shut OFF. The fans will
automatically shut OFF after 3 min. regardlessooiant temperature.

The PCM commands the high speed fans ON undeollb&ing conditions:

¢ Engine coolant temperature exceeds approximatéy210 (220°F).
o A/C refrigerant pressure exceeds approximately k22 (265 psi).
e When certain DTCs set.

At idle and very low vehicle speeds the coolingsfare only allowed to increase in speed if
required. This insures idle stability by preventihg fans from cycling between high and low
speed.

Coolant L evel Contral (If Equipped)

The engine cooling system contains an engine cbldesl switch to alert the driver in the event
of a coolant loss. The powertrain control modul€NP sends out a coolant loss signal over the
coolant level switch signal circuit. When the ergooolant level switch reads a low coolant |

in the fill tank, the switch opens. The messageerarceives its power from engine wiring
harness junction block on the battery positiveagstcircuit. Ground is provided by the ground
circuits via the body wiring harness junction bl@eid the engine wiring harness junction block.
The cluster receives the class 2 message from@heiRdicating Low Coolant and displays the
LOW COOLANT LEVEL message on the driver informaticenter (DIC).

Coolant Heater

The optional engine coolant heater (RPO K05) opsrasing 110-volt AC external power and is
designed to warm the coolant in the engine bloek &r improved starting in very cold weather
-18°C (0°F). The coolant heater helps reduce forsemption when a cold engine is warming
up. The unit is equipped with a detachable AC paweed. A weather shield on the cord is
provided to protect the plug when not in use.

Auxiliary Coolant Pump (w/HP2)

The auxiliary coolant pump circulates coolant tigtothe engine and heater core when HVAC
requires heating and the engine is HOT and OFFHIEM will turn on the auxiliary coolant
pump when the HVAC control module commands it tasddy sending a class 2 signal to the
HCM.
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Cooling System

The cooling system's function is to maintain arcefht engine operating temperature during all
engine speeds and operating conditions. The cogystgm is designed to remove approximately
one-third of the heat produced by the burning efdinfuel mixture. When the engine is cold,
coolant does not flow to the radiator until therthestat opens. This allows the engine to warm
quickly.

Cooling Cycle

Coolant is drawn from the radiator outlet and ithi® water pump inlet by the water pump.
Coolant will then be pumped through the water powrtet and into the engine block. In the
engine block, the coolant circulates through theerwjpump outlet and into the engine block. In
the engine block, the coolant circulates throughwhater jackets surrounding the cylinders,
where it absorbs heat.

Some coolant is also pumped from the water puntbedeater core, then back to the water
pump. This provides the passenger compartmenthgahand defrost.

The coolant is then forced through the cylindeidhgasket openings and into the cylinder heads.
In the cylinder heads, the coolant flows throughwhater jackets surrounding the combustion
chambers and valve seats, where it absorbs addlitieat.

Coolant is also directed to the throttle body. ®hécirculates through passages in the casting.
During initial start up, the coolant assists in meng the throttle body. During normal operating
temperatures, the coolant assists in regulatinghtioétle body temperature.

Cooling Cycle (6.6L Diesel Engine)

Coolant is drawn from the radiator outlet and ithi® water pump inlet by the water pump. The
coolant flows to the heater core while the engsneinning. This provides the passenger
compartment with heat and defrost.

Coolant is then pumped through the water pump atlé through the coolant pipe to the engine
oil cooler. The coolant flows around the oil coadgment and to the rear engine cover. The rear
engine cover distributes the coolant flow to bathks of the engine block. In the engine block,
the coolant circulates through the water jacket®sading the cylinders where it absorbs heat.

The coolant is then forced through the cylindeidhgasket openings and into the cylinder heads.
In the cylinder heads, the coolant flows throughwhater jackets surrounding the combustion
chambers and valve seats, where it absorbs addlitieat.
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Coolant is also directed to the turbocharger. Therieculates through passages in the ce
housing. During engine warm-up cycle the bypassgvialcated in the turbocharger inlet hose at
the outlet pipe prevents coolant flow. During ndrojerating temperatures, the coolant assi
keeping the turbocharger cool.

From the cylinder heads, the coolant flows to begrnhostats. The coolant flows from the
thermostat housing to the water pump through tipags/pipe until the enginereaches 85°C (185°
F).

Operation of the cooling system requires propectfaning of all cooling system components.
The cooling system consists of the following congus:;

Coolant

The engine coolant is a solution made up of a 56#¥@ure of DEX-COOL and suitable
drinking water. The coolant solution carries ext¢esst away from the engine to the radiator,
where the heat is dissipated to the atmosphere.

Radiator

The radiator is a heat exchanger. It consistsooira and two tanks. The aluminum core is a tube
and fin crossflow design that extends from thetitdak to the outlet tank. Fins are placed arc
the outside of the tubes to improve heat transféing atmosphere.

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

The radiator also has a drain cock located in ¢t of the left hand tank. The drain cock unit
includes the drain cock and drain cock seal.

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

Surge Tank

The surge tank is a plastic tank with a threadedsure cap. The tank is mounted at a point
higher than all other coolant passages. The sargeprovides an air space in the cooling system
that allows the coolant to expand and contract.slinge tank provides a coolant fill point and a
central air bleed location.
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During vehicle use, the coolant heats and expdmsincreased coolant volume flows into
surge tank. As the coolant circulates, any ailas\eed to bubble out. Coolant without air
bubbles absorbs heat much better than coolantbutibles.

Pressure Cap

The pressure cap seals the cooling system. Itiograablow off or pressure relief valve and a
vacuum or atmospheric valve. The pressure valleltsagainst its seat by a spring, which
protects the radiator from excessive cooling sygieasure. The vacuum valve is held against its
seat by a spring, which permits opening of theesévrelieve vacuum created in the cooling
system as it cools off. The vacuum, if not relievadht cause the radiator and/or coolant hoses
to collapse.

The pressure cap allows cooling system pressurailic up as the temperature increases. As the
pressure builds, the boiling point of the coolawtéases. Engine coolant can be safely run at a
temperature much higher than the boiling pointefd¢oolant at atmospheric pressure. The hotter
the coolant is, the faster the heat transfers fremmadiator to the cooler, passing air.

The pressure in the cooling system can get toa kifien the cooling system pressure exceeds
the rating of the pressure cap, it raises the presslve, venting the excess pressure.

As the engine cools down, the temperature of tieéaob drops and a vacuum is created in the
cooling system. This vacuum causes the vacuum talgpen, allowing outside air into the surge
tank. This equalizes the pressure in the coolistgsywith atmospheric pressure, preventing the
radiator and coolant hoses from collapsing.

Cooling Fan and Clutch

The engine cooling fan and clutch are driven byctiaakshatft via the drive belt. The cooling fan
draws air through the radiator to improve the tiensf heat from the coolant to the atmosphere.
As the fan blades spin, they pull cool, outsidepast the radiator core. The fan clutch drives the
cooling fan. The fan clutch controls the amourntioofjue that is transmitted from the crankshaft
to the fan blades. The clutch allows more torquengage on the fan when the engine operating
temperature increases and/or the vehicle speedidds the torque increases, the fan turns more
quickly. The fan clutch decreases the torque agpbehe cooling fan when the engine
temperature decreases and/or the vehicle spegaghisis the torque decreases, the fan speed
decreases.

Air Baffles and Seals

The cooling system uses deflectors, air bafflesaangeals to increase cooling system capability.
Deflectors are installed under the vehicle to mtiairflow beneath the vehicle and through the
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radiator to increase engine cooling. Air baffles also used to direct airflow through the radi
and increase cooling capability. Air seals prewnfrom bypassing the radiator and A/C
condenser, and prevent recirculation of hot aibfetter hot weather cooling and A/C condenser
performance.

Water Pump

The water pump is a centrifugal vane impeller tgpmp. The pump consists of a housing with
coolant inlet and outlet passages and an impdlker.impeller is mounted on the pump shaft and
consists of a series of flat or curved blades aesan a flat plate. When the impeller rotates, the
coolant between the vanes is thrown outward byritegeél force.

The impeller shaft is supported by one or moreesebéarings. The sealed bearings never ne
be lubricated. Grease cannot leak out, dirt anémaennot get in as long as the seal is not
damaged or worn.

The purpose of the water pump is to circulate agadlaroughout the cooling system. The water
pump is driven by the crankshaft via the drive.belt

Water Pump (6.6L Diesel Engine)

The water pump is a centrifugal vane impeller typmp. The water pump is gear driven by the
crankshaft gear. The pump consists of a housirfyeablant inlet and outlet passages and an
impeller. The impeller is a flat plate mounted be pump shaft with a series of flat or curved
blades or vanes. When the impeller rotates, thenbbetween the vanes is thrown outward by
centrifugal force. The impeller shatft is supporbgdoearings. Splash of the engine oil lubricates
the bearings. The bearings and shaft are sealg@vent engine oil to mix with the coolant. If
the seal fails, coolant will leak out the vent himl¢he water pump housing.

The purpose of the water pump is to circulate aadlaroughout the cooling system.
Thermostat

The thermostat is a coolant flow control componkistpurpose is to help regulate the operating
temperature of the engine. It utilizes a tempeeasansitive wax-pellet element. The element
connects to a valve through a small piston. Wheretment is heated, it expands and exerts
pressure against the small piston. This pressuceddhe valve to open. As the element is cooled,
it contracts. This contraction allows a spring islpthe valve closed.

When the coolant temperature is below the rateunibstat opening temperature, the thermostat
valve remains closed. This prevents circulatiothefcoolant to the radiator and allows the
engine to warm up. After the coolant temperatuaehes the rated thermostat opening
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temperature, the thermostat valve will open. Traam is then allowed to circulate through
thermostat to the radiator where the engine hahssgated to the atmosphere. The thermostat
also provides a restriction in the cooling systafter it has opened. This restriction creates a
pressure difference which prevents cavitation@tihter pump and forces coolant to circulate
through the engine block.

Thermostats (6.6L Diesel Engine)

The thermostats are coolant flow control componditits purpose of the thermostats are to
regulate the correct operating temperature oftiggne. The thermostats utilizes a temperature
sensitive wax-pellet element. The element conriecsvalve through a piston. When the element
IS heated, it expands and exerts pressure againisbar piston. This pressure forces the valve to
open. As the element is cooled, it contracts. ¢brgraction allows a spring to push the valve
closed.

The 6.6L diesel engine requires two thermostatsdorect coolant flow. The front thermostat is
a dual purpose thermostat. The front thermostatalsrthe coolant flow to the bypass port and
to the water outlet. The rear thermostat only astithe coolant flow to the water outlet.

When the coolant temperature is below the rateuntbstat opening temperature, the front
thermostat valve remains closed to the water oatldtis opened to the bypass port. The bottom
portion of the thermostat is raised off of the Isgport while at the same time the top portion
closes the coolant flow to the water outlet. Tha termostat also is closed to the water outlet
during engine warm-up. This prevents circulatiothef coolant to the radiator and allows the
engine to warm up quickly. After the coolant tengtere reaches 82°C (180°F) the front
thermostat primary valve opening temperature, ritvat thermostat primary valve will start to
open. The coolant is then allowed to circulateughothe thermostat to the radiator where the
engine heat is dissipated to the atmosphere. Aaritp@e coolant reaches 85°C (185°F) and |
coolant demand is required the front thermostairsary valve begins to close the bypass port
and the rear thermostat begins to open coolanttfiailve water outlet. The thermostats will
continue to control the coolant flow by opening afaking. The front thermostat will be fully
open when the coolant temperature reaches 95°CKR0% rear thermostat will be fully open
when the coolant temperature reaches 100°C (212R€)thermostat also provides a restriction
in the cooling system, even after the it has openkid restriction creates a pressure difference
which prevents cavitation at the water pump ande®coolant to circulate through the engine
block.

Engine Oil Cooler

The engine oil cooler is a heat exchanger. Itaatied inside the left side end tank of the radi
The engine oil temperature is controlled by theprature of the engine coolant that surrounds
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the oil cooler in the radiatc

The engine oil pump, pumps the oil through the magil cooler line to the oil cooler. The oil
then flows through the cooler where the engineardahbsorbs heat from the oil. The oil is then
pumped through the oil cooler return line, to thidikber, to the engine block oil system.

Engine Oil Cooler (6.6L Diesel Engine)

The engine oil cooler is a heat exchanger. Thenengji cooler is mounted to the left lower
corner of the engine. The oil filter is attached®e oil cooler housing. The engine coolant flows
around the oil cooler element. The oil cooler elainea series of plates. The engine oil
temperature is regulated by the temperature cénigene coolant that surrounds the oil cooler as
the engine oil passes through the cooler.

The engine oil pump, pumps the oil through the magil feed line to the oil cooler. The oil then
flows down through the cooler while the engine eobbbsorbs heat from the oil. The oil is then
pumped through the oil return line, to the oildiltthen to the main engine oil passage.

Transmission Oil Cooler

The transmission oil cooler is a heat exchanges.lticated inside the right side end tank of the
radiator. The transmission fluid temperature isil&gd by the temperature of the engine coolant
in the radiator.

The transmission oil pump, pumps the fluid throtightransmission oil cooler line to the
transmission oil cooler. The fluid then flows thghiuthe cooler where the engine coolant absorbs
heat from the fluid. The fluid is then pumped thgiothe transmission oil cooler return line, tc
transmission.

Turbocharger Bypass Valve (6.6L Diesel Engine)

The turbocharger bypass valve is a temperatureatosstive. The valve is located in the
turbocharger coolant inlet hose at the water otule.

The purpose of the valve is to close the coolant through the turbocharger. Closing off the
coolant flow through the turbocharger avoids tuHawger overcooling.




