2002 Chevrolet Corvette

2002 ENGINE Engine Cooling - Corvette

2002 ENGINE

Engine Cooling - Corvette

SPECIFICATIONS

FASTENER TIGHTENING SPECIFICATIONS

Specification

Application Metric English
Automatic Transmission Oil Cooler Line Fitting 25 N-m 18 b ft
Coolant Air Bleed Bolt/Stud 12N:m 106 1bin
Cooling Fan Motor Bolt 6 N-m 531bin
Engine Coolant Heater 40 N-m 30 b ft
Engine Coolant Heater Cord Clip Bolt 32 N'm 24 b ft
Fan Blade Nut 6 N-m 53Ibin
Radiator Baffie Bolt 10 N-m 891bin
Radiator Support Bolt 8 N-m 711bin
Radiator Surge Tank Nut 10 N-m 891bin
Stabilizer Shaft Bracket Bolt 58 N-m 43 1b ft
Water Pump Bolt (First Pass) 15 N-m Mibft
Water Pump Bolt (Final Pass) 30N-m 221bft
Water Pump Inlet 15 N-m 111b ft

G01694701

Fig. 1: Fastener Tightening Specifications
Courtesy of GENERAL MOTORS CORP.

SCHEMATIC & ROUTING DIAGRAMS

ENGINE COOLING SCHEMATICS

Refer to COOLING FAN .

COMPONENT LOCATOR

COOLING SYSTEM COMPONENT VIEWS
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(2) Cooling Fan-Right

(1) Cooling Fan-Left

G01694703

Fig. 2: Cooling Fans
Courtesy of GENERAL MOTORS CORP.

COOLING SYSTEM CONNECTOR END VIEWS
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Connector Part " 12020341 .
Information ¢ 2-Way F Metri-Pack
630 Series (BLK)
Wire Circuit
Pin Color No. Function
Cooling Fan Motor Low
A GRY 532 Reference
Cooling Fan Motor
B LT BLU 409 Supply Voltage

G01694704

Fig. 3: Cooling Fan-Left
Courtesy of GENERAL MOTORS CORP.
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Connector Part * 12020341

Information * 2-Way F Metri-Pack

630 Series (BLK)
Wire Circuit
Pin Color No. Function
A BLK 250 | Ground
Cooling Fan Motor
i wHT >04 Supply Voltage
G01694705

Fig. 4: Cooling Fan-Right
Courtesy of GENERAL MOTORS CORP.

DIAGNOSTIC INFORMATION & PROCEDURES
DIAGNOSTIC STARTING POINT - ENGINE COOLING

Begin the system diagnosis with the DIAGNOSTIC SYSTEM CHECK - Engine Cooling .
The Diagnostic System Check will provide the following information:

e The identification of the control module(s) which command the system
e The ability of the control module(s) to communicate through the serial data circuit
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e The identification of any stored diagnostic trouble codes (DTCs) and their status

The use of the Diagnostic System Check will identify the correct procedure for diagnosing
the system and where the procedure 1s located.

DIAGNOSTIC SYSTEM CHECK - ENGINE COOLING

Test Description
The number(s) below refer to the step number(s) on the diagnostic table.

2. Lack of communication may be due to a partial malfunction of the class 2 serial data
circuit or due to a total malfunction of the class 2 serial data circuit. The specified
procedure will determine the particular condition.

3. Determine if the Instrument Cluster or Powertrain Control Modules have set DTC's
which may affect Engine Cooling operation are present.

4. The presence of DTCs which begin with "U" indicate some other module 1s not
communicating. The specified procedure will compile all the available information
before tests are performed.

Step Action Yes No
Install a scan tool. Go to Scan Tool Does
1 | Does the scan tool power up? Not Power Up
in Data Link
Go to Step 2 Communications

1. Turn ON the ignition, with the engine OFF.

2. Attempt to establish communication with the following control
modules: Go to Scan Tool Does

2 « Instrument Cluster Not Communicate with
) Class 2 Device
* Powertrain Control Module in Data Link
Does the scan tool communicate with the control modules? Go to Siep 3 Communications
Select the powertrain control module display DTCs function on
3 | the scan toal. Go to Symptoms -
Does the scan tool display any DTCs? Go to Step 4 Engine Cooling
Does the scan tool display any DTCs which begin with a "U”? Go to Scan Tool Does
Not Communicate with
4 Class 2 Device Go to Diagnostic
in Data Link Trouble Code
Communications (DTC) List

G01694706

Fig. 5: Diagnostic System Check - Engine Cooling
Courtesy of GENERAL MOTORS CORP.

SCAN TOOL OUTPUT CONTROLS
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Scan Tool Additional Menu
Output Control Selection(s) Description
The scan tool displays a Commanded State of None, Off or On. This
Fan Relay 1 Fan Relays allows you to communicate with the PCM and activate or deactivate the
cooling fan 1 relay, manually turing the low speed fans Cn and Off.
The scan tool displays a Commanded State of None, Off or On. This
aliows you to communicate with the PCM to activate or deactivate the
Fan Relay 2 and 3 GRS cooling fan 2 and 3 relays, manually turing the Right High speed
fan On.
The scan too! displays a Commanded State of None, Off or On. This
Fan Relay 1,2 & 3 Fan Relays allows you to communicate with the PCM to activate or deactivate the

cooling fan 1, 2 & 3 relays, manually turning both High speed fans On.

G01694707

Fig. 6: Scan Tool Output Controls

Courtesy of GENERAL MOTORS CORP.

SCAN TOOL DATA LIST

Scan Tool Parameter |

Data List | Units Displayed | Typlcal Data Value

Ignition ON/Engine OFF

Degrees Celsius

Engine Coolant Temperature Data (°C)/Degrees Varies
Fahrenheit (°F)

Coolant Level Input Inputs OK/Low OK

G01694708

Fig. 7: Instrument Panel Cluster (IPC)

Courtesy of GENERAL MOTORS CORP.

Scan Tool Parameter |

Data List | Units Displayed |  Typical Data Value

Key ON, Engine OFF

. . Degrees Celsius
ECT Sensor Eg?;ng Eé?]tir? e’ Eg?;ng (°C)/Degrees Varies
» ENg Fahrenheit (°F)
Engine Data 2, Engine
FC Relay 1 Command Data 3 Off/On Off
FC Relay 2 & 3 Command St b Off/On off

G01694709

Fig. 8: Powertrain Control Module (PCM) 5.7 Liter LLS1

Courtesy of GENERAL MOTORS CORP.

SCAN TOOL DATA DEFINITIONS

Coolant Temperature: The scan tool displays - 40°C to +151°C (-40°F to +304°F). This
data is the coolant temperature the Instrument Cluster 1s attempting to display on the coolant

temperature gage.

ECT: The scan tool displays -40°C to +151°C (-40°F to +304°F). The Engine Coolant
Temperature (ECT) sensor is mounted in the coolant stream. The PCM applies 5 volts to the
ECT sensor circuit. The sensor 1s a thermistor which changes internal resistance as
temneratiire chanoces When the <en<or i< cold (internal recictance hioch) the PCM monitors a
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high signal voltage and interprets it as a cold engine. As the sensor warms (internal
resistance decreases), the voltage signal decreases and the PCM interprets the lower voltage
as a warm engine.

FC Relay 1 Command: The scan tool displays On or Off. This parameter indicates the state
of the driver circuit for this device.

FC Relay 2 and 3 Command: The scan tool displays On or Off. This parameter indicates
the state of the driver circuit for this device.

Coolant Level Input: The scan tool displays OK or Low. If the ground circuit opens, the
scan too will display Low.

DIAGNOSTIC TROUBLE CODE (DTC) LIST

DTC Diagnostic Procedure Module(s)
P0480 DTC P0480 PCM
P0481 DTC P0481 PCM
P1258 DTC P1258 PCM

G01694710

Fig. 9: Diagnostic Trouble Code (DTC) List
Courtesy of GENERAL MOTORS CORP.

DTC P0480

Circuit Description

Battery positive voltage is supplied to the cool fan 1 relay from the cooling fan 1 fuse. The
powertrain control module (PCM) controls the cooling fan 1 relay by grounding the low
speed cooling fan relay control circuit via an internal solid state device called a driver. The
primary function of the driver is to supply the ground for the component being controlled.
Each driver has a fault line which is monitored by the PCM. When the PCM is commanding
a component on, the voltage potential of the control circuit should be low (near 0 volts).
When the PCM is commanding the control circuit to a component off, the voltage potential
of the circuit should be high (near battery voltage). If the fault detection circuit senses a
voltage other than what is expected, the DTC will set.

The PCM will monitor the control circuit for the following:

e A short to ground

e A short to voltage

e An open circuit

e An open relay coil

¢ An internally shorted or excessively low resistance relay coil.
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When the PCM detects any of the above conditions, the DTC will set and the affected driver
will be disabled.

Conditions For Running The DTC

e The ignition voltage is between 6 and 18 volts.
e The engine speed 1s greater than 400 RPM.

Conditions For Setting The DTC

e An improper voltage level has been detected on the low speed cooling fan relay control
circuit.

e The above conditions are present for at least 5 seconds.

Action Taken When The DTC Sets

e The PCM will illuminate the malfunction indicator lamp (MIL) during the second
consecutive trip in which the diagnostic test has been run and failed.

e The PCM will store conditions which were present when the DTC set as Freeze Frame
and Failure Records data.

Conditions For Clearing The MIL/DTC

e The PCM will turn OFF the MIL during the third consecutive trip in which the
diagnostic has been run and passed.

e The History DTC will clear after 40 consecutive warm-up cycles have occurred without
a malfunction.

e The DTC can be cleared by using the scan tool.

Diagnostic Aids
Check for the following conditions:

e A faulty connection at the PCM, inspect the harness connectors for the following
conditions.

o Backed out terminals
o Improper mating
o Broken locks
o Improperly formed or damaged terminals
o Faulty terminal to wire connections
e Inspect the wiring harness for damage.

e If the harness appears to be OK, disconnect the PCM, turn the ignition ON and observe
a digital multimeter (DMM) connected between the low speed cooling fan relay control
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circuit of the cooling fan 1 relay and ground at the PCM harness connector. While
moving connectors and the wiring harness related to the cooling fan 1 relay, a change
in voltage will indicate the location of the fault.

Review the Freeze/Failure Records vehicle mileage since the diagnostic test last failed. This
may help determine how often the condition that caused the DTC to be set occurs.

Test Description
The number(s) below refer to the step number(s) on the diagnostic table.

2. Listen for an audible click when the cooling fan 1 relay operates. Command both the
ON and OFF states. Repeat the commands as necessary.

3. Tests for voltage at the coil side of the cooling fan 1 relay. The coolfan 1 fuse
supplies battery positive voltage to the coil side of the cooling fan 1 relay.

4. Verifies that the PCM is providing ground to the cooling fan 1 relay.
5. Tests if ground is constantly being applied to the cooling fan 1 relay.




2002 Chevrolet Corvette

2002 ENGINE Engine Cooling - Corvette

Step | Action Yes I No
Schematic Reference: Cooling Fan
Did you perform the Engine Gooling Diagnostic System Check? Go to Diagnostic
1 System Check -
Go to Step 2 Engine Cooling

1. Install a scan tool.

2. Turn ON tha ignition, with the engine OFF.

3. With a scan tool, command the Fan Relay 1 ON and OFF. Go to
Dces the cooling fan 1 relay turn ON and OFF with each command? Diagnostic Aids Go to Step 3

1. Turn OFF the ignition.

2. Disconnect the cooling fan 1 relay

3. Turn ON the ignition, with the engine OFF.

4.

Probe the battery voltage circuit of the cooling fan 1 relay with a
test lamp that is connected to a good ground.

Does the test lamp illuminate? Go to Step 4 Go to Step 10

1. Connect a test lamp between the control circuit of the cooling
fan 1 relay and the battery positive volitage circuit of the cooling
4 fan 1 relay.

2. With a scan tool, command the Fan Relay 1 ON and OFF.
Does the test lamp turm ON and OFF with each command? Go to Step 8 Go to Step 5
5 | Does the test lamp remain illuminated with each command? Go 1o Step 7 Go to Step 6

Test the control cirouit of the cooling fan 1 relay for a short 1o voltage
or an open. Refer to Circuit Testing and Wiring Repairs in Wiring

6 Systems,

Did you find and correct the condition? Go to Step 14 Go to Step 9

Test the control circuit of the cooling fan 1 relay for a short to ground.
7 Refer to Circuit Testing and Wiring Repairs in Wiring Systems.

Did you find and correct the condition? Go to Step 14 Go to Step 9

Inspect for poor connections at the cooling fan 1 relay. Refer to the
following procedures in Wiring Systems.

8 * Circuit Testing
* Wiring Repairs
Did you find and correct the condition? Go to Step 14 Go to Step 12

Inspect for poor connections at the harness connector of the PCM.
Refer to the following procedures in Wiring Systems.

9 ¢ Circuit Testing
« Wiring Repairs
Did you find and correct the condition? Go to Step 14 Go to Step 13

Test the battery positive voltage circuit for an open or a short to
ground. Refer to the following procedures in Wiring Systems:

10 « Circuit Testing
¢ Wiring Repairs
Did you find and correct the condition? Go 1o Step 14 Go to Step 11

Repair the cooling fan motor supply voltage circuit for a short to
11 ground. Refer to Wiring Repairs in Wiring Systems. —

Did you complete the repair? Go 1o Step 14
12 Replace the cooling fan 1 relay. _
Did you complete the replacement? Go to Step 14

Important: Perform the set up procedure for the PCM.
13 Replace the PCM. Refer to Powertrain Control Module, —

Did you complete the replacement? Go to Step 14

1. Use the scan tool in order to clear the DTCs.

2. Operate the vehicle within the Conditions for Running the DTC
as spacified in the supporting text.

Does the DTC reset? Go to Step 2 System OK

G01694711

Fig. 10: DTC P0480
Courtesy of GENERAL MOTORS CORP.

DTC P0481

Circuit Description

Ignition 1 Voltage is supplied to the coil of the cooling fan 2 and cooling fan s/p relays from
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the cool fan 3 fuse. Battery positive voltage is supplied to the switch side of the cooling fan 2
relay from the cool fan 2 fuse. The powertrain control module (PCM) controls the relays by
grounding the high speed cooling fan relay control circuit via an internal solid state device
called a driver. The primary function of the driver is to supply the ground for the component
being controlled. Each driver has a fault line which 1s monitored by the PCM. When the
PCM is commanding a component on, the voltage potential of the control circuit should be
low (near 0 volts). When the PCM is commanding the control circuit to a component off, the
voltage potential of the circuit should be high (near battery voltage). If the fault detection
circuit senses a voltage other than what is expected, the DTC will set.

The PCM will monitor the control circuit for the following:

e A short to ground
e A short to voltage
e An open circuit

When the PCM detects any of the above conditions, the DTC will set and the affected driver
will be disabled.

Conditions For Running The DTC

e The ignition voltage is between 6 and 18 volts.
e The engine speed 1s greater than 400 RPM.

Conditions For Setting The DTC

e An improper voltage level has been detected on the high speed cooling fan relay
control circuit.

e The above conditions are present for at least 5 seconds.

Action Taken When The DTC Sets

e The PCM will illuminate the malfunction indicator lamp (MIL) during the second
consecutive trip in which the diagnostic test has been run and failed.

e The PCM will store conditions which were present when the DTC set as Freeze Frame
and Failure Records data.

Conditions For Clearing The MIL/DTC

e The PCM will turn OFF the MIL during the third consecutive trip in which the
diagnostic has been run and passed.

e The History DTC will clear after 40 consecutive warm-up cycles have occurred without
a malfunction.

e The DTC can be cleared by using the scan tool.
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Diagnostic Aids
Check for the following conditions:

e A faulty connection at the PCM, inspect the harness connectors for the following
conditions.

o Backed out terminals
o Improper mating
o Broken locks
o Improperly formed or damaged terminals
o Faulty terminal to wire connections
e Inspect the wiring harness for damage.

e If the harness appears to be OK, disconnect the PCM, turn the ignition ON and observe
a digital multimeter (DMM) connected between the high speed cooling fan relay
control circuit and ground at the PCM harness connector. While moving connectors and
the wiring harness related to the cooling fan s/p and the cooling fan 2 relays, a change
in voltage will indicate the location of the fault.

Review the Freeze/Failure Records vehicle mileage since the diagnostic test last failed. This
may help determine how often the condition that caused the DTC to be set occurs.

Test Description
The number(s) below refer to the step number(s) on the diagnostic table.

2. Listen for an audible click when the cooling fan 2 relay operates. Command both the
ON and OFF states. Repeat the commands as necessary.

3. Tests for voltage at the coil side of the cooling fan 2 relay. The coolfan 3 fuse
supplies ignition 1 voltage to the coil side of the cooling fan 2 relay.

4. Verifies that the PCM is providing ground to the cooling fan 2 relay.
5. Tests if ground is constantly being applied to the cooling fan 2 relay.
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Step Action Yes | No
Schematic Reference: Cooling Fan
Did you perform the Engine Cooling Diagnostic System Check? Go to Diagnostic
1 System Check -
Go to Step 2 Engine Coofing

1. Install a scan toal.
2. Turn ON the ignition, with the engine OFF.
2 3. With a scan tool, command the Fan Relays 1, 2 & 3 ON

and OFF.
Doses the cooling fan s/p and the cooling fan 2 relays turn ON and Coto
OFF with each command? Diagnostic Aids Go to Step 3

1. Turn OFF the ignition.
2. Disconnect the cooling fan 2 relay
3. Turn ON the ignition, with the engine OFF.

3
4. Probe the Ignition 1 Voltagecircuit of the cooling fan 2 relay with
a test lamp that is connected to a good ground.
Does the test lamp illuminate? Go to Step 4 Go to Step 8
1. Connect a test lamp between the control circuit of the cooling
fan 2 relay and the battery positive voltage circuit of the cooling
fan 2 relay.
4 2. With a scan tool, command the Fan Relays 1, 2 & 3 ON
and OFF.
Does the test lamp turn ON and OFF with each command? Go to Step 9 Goto Step 5
5 | Does the test lamp remain illuminated with each command? Go to Step 7 Goto Step 6
Test the control circuit of the cooling fan s/p relay and the cooling
fan 2 relay for a short to voltage or an open. Refer to Circuit Testing
6 and Wiring Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 12 Go to Step 3
Test the control circuit of the cooling fan s/p relay and the cooling
fan 2 relay for a short to ground. Refer to Circuit Testing and Wiring
7 Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 12 Go to Step 9
Test the Ignition 1 Valtage circuit of the cooling fan s/p relay and the
cooling fan 2 relay for an open or a short to ground. Reter to Circuit
8 Testing and Wiring Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 12 Go to Step 10
Inspect for poor connections at the harness connector of the PCM.
9 Refer to Testing for Intermittent and Poor Connections and Connector

Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 12 Go to Step 11

Repair the cooling fan motor supply voltage circuit for a short to
10 | ground. Refer to Wiring Repairs in Wiring Systems. —

Did you complete the repair? Go to Step 12
Important: Perform the set up procedure for the PCM.
11 | Replace the PCM. Refer to Powertrain Control Module. S
Did you complete the replacement? Go to Step 12

1. Use the scan toal in order to clear the DTCs.

2. Operate the vehicle within the Conditions for Running the DTC
as specified in the supporting text.

Does the DTC reset? Go to Step 2 System OK

12

G01694712

Fig. 11: DTC P0481
Courtesy of GENERAL MOTORS CORP.

DTC P1258

Circuit Description

The PCM uses the ECT sensor to monitor the engine for an over temperature condition. This
condition occurs when the coolant temperature 1s above 131°C (268°F). When an over
temperature condition is present, DTC P1258 will set. The PCM will disable two groups of
four cylinders by turning OFF the fuel injectors. By switching between the two groups of
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cylinders, the PCM is able to reduce the temperature of the coolant.
Conditions For Running The DTC

The engine 1s running.

Conditions for Setting the DTC

The PCM detects an engine over temperature condition.

Action Taken When The DTC Sets

e The PCM will illuminate the malfunction indicator Lamp (MIL) during the first trip in
which the diagnostic test has been run and failed.

e The PCM will signal the IPC to turn ON the Service Engine Soon indicator.

e The PCM will alternately disable two groups of four cylinders by turning OFF the fuel
injectors.

e The PCM will store conditions which were present when the DTC set as Freeze Frame
and File Records data.

Conditions For Clearing The MIL/DTC

e The PCM will turn the MIL OFF after three consecutive trips that the diagnostic has
been run and passed.

e The history DTC will clear after 40 consecutive warm-up cycles have occurred without
a malfunction.

e The DTC can be cleared by using the scan tool Clear DTC Information function.

Step Action Yes No
Was the Diagnostic System Check for Engine Cooling performed? Go to Diagnostic
1 Systermn Check -
Go to Siep 2 Engine Cooling
Check the engine ceooling fans for proper operation. Go to Engine Go to Symptoms -
2 Are the engine cooling fans operative? Overheating Engine Cooling

G01694713

Fig. 12: DTC P1258
Courtesy of GENERAL MOTORS CORP.

SYMPTOMS - ENGINE COOLING

Important: The following steps must be completed before using the symptom tables.

1. Perform the DIAGNOSTIC SYSTEM CHECK - Engine Cooling before using the
Symptom Tables in order to verify that all of the following are true:

2. There are no DTCs set.
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3. The control module(s) can communicate via the serial data link.

Visual/Physical Inspection

1. Inspect for aftermarket devices which could affect cooling system operation. Refer to
CHECKING AFTERMARKET ACCESSORIES in Wiring Systems.

2. Inspect the easily accessible or visible system components for obvious damage or
conditions which could cause the symptom.

Intermittent

Faulty electrical connections or wiring may be the cause of intermittent conditions. Refer to

TESTING FOR INTERMITTENT & POOR CONNECTIONS in Wiring Systems.

Symptom List

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

symptom:

e Low Engine Coolant Indicator Always On

Cooling Fan Inoperative

Coolant Heater Inoperative

Loss Of Coolant

e Thermostat Diagnosis

e Engine Fails To Reach Normal Operating Temperature

LOW ENGINE COOLANT INDICATOR ALWAYS ON

Step Action Yes No
Schematic Reference: /Instrument Cluster
Did you perform the Engine Cooling Diagnostic System Check? Go to Diagnostic
1 System Check -
Go to Step 2 Engine Cooling
Is the Low Coolant Indicator Always On? Go to Testing for
2 Electrical Intermittents
Go to Step 3 in Wiring Systems
With the key in the RUN position.
1. Instalt a scan tool
3 2. With a scan tool, view the Engine Coolant Level input data in
the Instrument Panel Cluster data list.
Does the scan tool display Low? Go to Step 4 Go to Step 5
Repair the open or high resistance in the ground circuit of the
Low Coolant Level Input of the Instrument Cluster. Refer to Wiring
4 Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 6
Replace the Instrument Panel Cluster. Refer to Instrument Panel
5 Cluster. —
Did you complete the replacement? Go to Step 6
6 Operate the system in order to verify the repair.
Did you correct the condition? System OK Go to Step 3

G01694714
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Fig. 13: Low Engine Coolant Indicator Always On

Courtesy of GENERAL MOTORS CORP.

COOLING FAN ALWAYS ON
Step | Action | Yes No
Schematic Reference: Cooling Fan
DEFINITION: One or both engine coocling fan motors run continuously in high or low speed.
Did you perform the Engine Cooling Diagnostic System Check? Go To Diagnostic
1 System Check -
Go to Step 2 Engine Cooling
Tum ON the ignition, with the engine OFF. Go to Testing for
2 | Are one or both cooling fans ON? Intermittent and Poor
Connections in
Go to Step 3 Wiring Systems
3 | Are both cooling fans running continuously? Go to Step 5 Go to Step 4
4 Remove the cooling fan S/P relay.
Did the right cooling fan turn OFF? Go to Step 6 Go to Step 7
Repair the short to voltage in the left cooling fan motor supply
5 voltage circuit. Refer to Wiring Repairs in Wiring Systems. —
Did you complete the repair? Go to Step 8
Repair the short to voitage in the left cooling fan low reference
6 | circuit. Refer to Wiring Repairs in Wiring Systems. —
Did you complete the repair? Go to Step 8
Repair the short to voltage in the right cooling fan motor supply
7 voltage circuit. Refer to Wiring Repairs in Wiring Systems. _
Did you complete the repair? Goto Step 8
8 Operate the system in order to verify the repair.
Did you correct the condition? System OK Go to Step 2

G01694715

Fig. 14: Cooling Fan Always On

Courtesy of GENERAL MOTORS CORP.

COOLING FAN INOPERATIVE
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Step

Action

Yes

No

Schematic Reference: Cooling Fan
DEFINITION: One or both engine cooling fan motors do not operate properly in high or low speed modes.

Did you perform the Engine Cooling Diagnostic System Check?

Go to Step 2

Go to Diagnostic
System Check -
Engine Cooling

1. Install a scan tool.
2. Turn ON the ignition, with the engine OFF.
3. With a scan tool, command the Fan Relay 1 ON and OFF.

Do the low speed engine cooling fans turn ON and OFF with
each command?

Go to Step 3

Go to Step 4

With a scan tool, command the Fan Relays 1, 2 & 3 ON
and OFF.

Do the high speed engine cooling fans turn ON and OFF with
each command?

Go to Testing for
Intermittent and FPoor
Connections in
Wiring Systems

Go to Step 11

Important: Do NOT remove the 20-A fused jumper wire
connected during this step. Use a second 20-A fused jumper wire
while performing the following steps.

1. Disconnect the cooling fan 1 relay.

2. Connect the first 20-A fused jumper between the battery
positive voltage circuit of the cooling fan 1 relay and the
cooling fan motor supply voltage circuit of the cooling
fan 1 relay.

Do both cooling fans operate in low speed?

Go to Step 13

Go to Step &

1. Disconnect the cooling fan S/P relay.

2. Connect the second 20-A fused jumper between the left
cooling fan circuit of the cooling fan S/P relay and the right
cooling fan motor supply voltage circuit of the cooling fan
S/P relay.

Do both cooling fans operate in low speed?

Go to Step 14

Goto Step 6

Connect the second 20-A fused jumper from the battery positive
voltage to the cooling fan motor supply voltage circuit of the
cooling fan S/P relay.

Does the right cooling fan operate in high speed?

Go to Step 9

Goto Step 7

1. Install the cooling fan S/P relay.
2. Disconnect the right cooling fan electrical connector.

3. Connect the second 20-Amp fused jumper wire from the
cooling fan motor supply voltage circuit of the right electrical
connector to the cooling fan ground circuit of the right
electrical connector.

Does the left cooling fan operate in high speed?

Go to Step 16

Go to Step 8

Connect the second 20-Amp fused jumper wire from the cooling
fan supply voltage circuit of the right cooling fan electrical
connector to a good ground.

Does the left cooling fan motor operate in high speed?

CGo to Step 20

Go to Step 21

1. Install the cooling fan S/P relay.
2. Disconnect the left cooling fan electrical connectar.

3. Connect the second 20-Amp fused jumper from the cooling
fan motor supply voltage circuit of the left cooling fan
electrical connector to the low reference circuit of the left
cooling fan electrical connector.

Does the right cooling fan motor operate in high speed?

Go to Step 17

Go to Step 10

10

Connect the second 20-Amp fused jumper wire from battery
positive voltage to the left cooling fan low reference circuit of the
left cooling fan electrical connector.

Does the right cooling fan operate in high speed?

Go to Step 18

Go to Step 22

11

Does the right cooling fan operate in high speed?

Go to Step 12

Go to Step 15

G01694716

Fig. 15: Cooling Fan Inoperative (1 Of 2)

Courtesy of GENERAL MOTORS CORP.
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Step Actlon Yes No
1. Disconnect the cooling fan S/P relay.
2. Connect a 20-A fused jumper between the left cooling fan
12 low reference circuit of the cooling fan S/P relay and the
ground circuit of the cooling fan S/P relay.
Does the left cooling fan operate properly in high speed? Go to Step 14 Go to Step 19
Inspect for poor connections at the cooling fan 1 relay. Refer to
Testing for Intermittent and Poor Connections and Connector
13 Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 28 Go to Step 23
Inspect for poor connections at the cooling fan S/P relay. Refer to
Testing for Intermittent and Poor Connections and Connector
14 Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 28 Go to Step 24
Inspect for poor connections at the cooling fan 2 relay. Refer to
Testing for Intermittent and Poor Connections and Connector
15 Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 28 Go to Step 25
Inspect for poor connections at the harness connector of the right
16 cooling fan. Refer to Testing for Intermittent and Poor
Connections and Connector Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 28 Go to Step 26
Inspect for poor connections at the harness connector of the left
1 cooling fan. Refer to Testing for Intermittent and Poor
7| Connections and Connector Repairs in Wiring Systems.
Did you find and correct the condition? Go to Step 28 Go to Step 27
Repair the left cooling fan motor supply voltage circuit. Refer to
18 | Wiring Repairs in Wiring Systems. —
Did you complete the repair? Go to Step 28
Repair the left cooling fan ground circuit. Refer to Wiring Repairs
1¢ | in Wiring Systems. —
Did you complete the repair? Go to Step 28
Repair the right cooling fan ground circuit. Refer to Wiring Repairs
20 | in Wiring Systems. —
Did you complete the repair? Go to Step 28
Repair the right cooling fan motor supply voltage circuit. Refer to
21 Wiring Repairs in Wiring Systems. —
Did you complete the repair? Go to Step 28
Repair the left cooling fan low reference circuit. Refer to Wiring
22 | Repairs in Wiring Systems. _
Did you complete the repair? Go to Step 28
23 Replace the cooling fan 1 relay.
Is the repair complete? Go to Step 28
o4 Replace the cooling fan S/P relay.
Is the repair complete? Go to Step 28
25 Replace the cooling fan 2 relay.
Is the repair complete? Co to Step 28
Replace the right cooling fan. Refer to Cooling Fan Motor
26 | Rsplacement - Electric. —
Is the repair complete? Go to Step 28
Replace the left cooling fan. Refer to Cooling Fan Motor
27 | Replacement - Electric. —
Is the repair complete? Go to Step 28
28 Operate the system in order to verify the repair.
Did you correct the condition? System OK Goto Step 3

G01694717

Fig. 16: Cooling Fan Inoperative (2 Of 2)

Courtesy of GENERAL MOTORS CORP.

ENGINE OVERHEATING




2002 Chevrolet Corvette

2002 ENGINE Engine Cooling - Corvette

Step Action Yes No
Inspect for a missing or damaged radiator upper or lower baffle
1 and/or radiator air deflector.
Is the baffle and/or deflector missing or damaged? Go to Step 8 Go to Step 2
inspect for a loss of coolant.
2 (s there a loss of coolant? Go to Step 3 Go to Step 4
3 Fill the system to the specified level. Refer to Loss of Coolant.
Does the engine overheat? Go to Step 4 System OK
4 Inspect for low coolant protection.
Is the coolant to the correct concentration? Go to Step 5 Go to Step 8
5 Inspect for a loss of cooling system pressure.
Is there a loss of system pressure? Go to Step 8 Go to Step 6
Inspect for a faulty engine coolant temperature (ECT) sensor.
Refer to DTC P0O117: ECT Sensor Circuit - Low Voltage, DTC P0118:
6 ECT Sensor Circuit - High Voltage or DTC P0125: Excessive Time to
Enter Closed Loop Fuel Control.
Is the sensor operating properly? Goto Step 7 Goto Step 8
- Inspect for a cracked coolant surge tank or a leaking hose.
Is the coolant surge tank cracked or is the hose leaking? Goto Step 8 Go to Sfep 3
Repair or install new parts as necessary, then retest.
. Does the engine overheat? Goto Step 9 System OK
o Inspect for incorrect drive belt tension.
Is the belt tension correct? Go to Step 10 Go to Step 8
1. Remove the water pump. Refer to Water Pump Replacement.
10 2. Inspect for a damaged water pump driveshaft.
Is the water pump driveshaft damaged or is the seal leaking? Goto Step 8 Go to Step 11
1 Inspect for obstructed radiator air flow or bent radiator fins.
Is the radiator air flow obstructed? Go to Step 8 Go to Step 12
12 Inspect for blocked cooling system passages.
Are the cooling system passages blocked? Go to Step 8 Go to Step 13
Inspect for inoperative cooling fans. Refer to Cooling Fan
13 | inoperative.
Are the cooling fans and the mctors operating carrectly? Co to Step 14 Go to Step 8
14 Inspect the thermostat. Refer to Thermostat Diagnosis.
Is the thermostat stuck in the closed position? Go to Step 15 Go to Step 16
e Replace the thermostat. Refer to Thermostat Repiacement.
Does the engine overheat? Go to Step 16 System OK
16 Inspect the radiator cooling capacity.
Is the proper sized radiator being used on the vehicle? Go to Step 3 Goto Step 17
Consult the current parts catalog and replace the radiator. Refer
17 | to Radiator Repiacement. -
Is the repair complete? System OK

G01694718

Fig. 17: Engine Overheating

Courtesy of GENERAL MOTORS CORP.

LOSS OF COOLANT
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2002 ENGINE Engine Cooling - Corvette

Step Action Yes No

; Inspect for a leaking radiator.

Is the radiator leaking? Go to Step 2 Go to Go to Step 3
2 Repair or install new parts as necessary. _

Is the repair complete? System OK
3 Inspect for a leaking heater core.

Is the heater core leaking? Go to Step 2 Goto Step 4
4 Inspect for a faulty surge tank cap.

Is the surge tank cap operating properly? Goto Step 5 Goto Step 2
5 Inspect for a cracked surge tank.

Is the surge tank leaking? Go to Step 2 Go to Step 6
6 Inspect for any loose or damaged hoses.

Are any hoses damaged or leaking? Go to Step 2 Goto Step 7
- Inspect for a leaking water outlet.

Is the water outlet leaking? Go to Step 2 Go to Step 8
8 Inspect for a leaking water pump.

Is the water pump leaking? Goto Step 2 Go to Step 9
9 Replace the water pump. Refer to Waler Pump Replacement.

Is the repair complete? System OK Go to Step 10
o Inspect for a leaking engine block coolant drain plug.

Are any drain plugs leaking? Go to Step 2 Goto Step 11
11 Inspect for any leaking cylinder head core plugs.

Are the cylinder head core plugs leaking? Goto Step 2 Go to Step 12

Inspect for a leaking cylinder head gasket or a cracked
12 cylinder head.

Are the cylinder head gaskets leaking or is the cylinder head

cracked? Go to Step 2 Go to Step 13
13 Inspect for a leaking throttle body.

Is the throttle body leaking? Go to Step 2 Go to Step 14
14 Inspect for a cracked cylinder block.

Is the cylinder block cracked? Go to Step 2 Go to Step 15
15 