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SECTION 1D

ENGINE COOLING

CAUTION:Disconnectthenegativebatterycablebeforeremovingorinstallinganyelectricalunitorwhenatoolorequipmentcouldeasilycomeincontactwithexposedelectricalterminals.Disconnectingthiscablewillhelppreventpersonalinjuryanddamagetothevehicle.TheignitionmustalsobeinLOCKunlessotherwisenoted.
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SPECIFICATIONS

CAPACITY

Application Description

Coolant in the Cooling System (SOHC MPFI System) 7.0L (1.85 gal) for automatic transaxle
7.0L (1.85 gal) for manual transaxle

Coolant in the Cooling System (DOHC MPFI System) 7.1L (1.88 gal) for automatic transaxle
7.2L (1.90 gal) for manual transaxle
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FASTENER TIGHTENING SPECIFICATIONS

Application NSm Lb-Ft Lb-In

Coolant PumpMounting Bolts 10 - 89

Electric Cooling Fan (Auxiliary) Motor Retaining Nuts 3.2 - 28

Electric Cooling Fan (Auxiliary) Retaining Nut 4 - 35

Electric Cooling Fan (Main) Motor Nut 3.2 - 28

Electric Cooling Fan (Main) Motor Retaining Screws 4 - 35

Electric Cooling Fan Assembly (Auxiliary) Mounting
Bolts

4 - 35

Electric Cooling Fan Assembly (Main) Mounting Bolts 4 - 35

Engine Coolant Temperature Sensor (DOHC) 20 15 -

Engine Coolant Temperature Sensor (SOHC) 20 15 -

Negative Battery Terminal Retainer Bolt 15 11 -

Radiator Retaining Bolt (Upper Left) 4 - 35

Radiator Retaining Bolt (Upper Right) 4 - 35

Surge Tank Attaching Nuts 4 - 35

Thermostat Housing Mounting Bolts (DOHC) 20 15 -

Thermostat Housing Mounting Bolts (SOHC) 20 15 -

Transmission Cooler Pipe Bolt (Lower) 12 - 106

Transmission Cooler Pipe Bolt (Upper) 12 - 106

SPECIAL TOOLS

SPECIAL TOOLS TABLE

A102D020

KM-471
Adapter
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DIAGNOSIS

THERMOSTAT TEST
1. Remove the thermostat from the vehicle. Refer to
�Thermostat� in this section.

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

3. Suspend the thermostat and a thermometer in a pan
of 50/50 mixture of ethylene glycol andwater. Do not
let the thermostat or the thermometer rest on the
bottom of the pan because the uneven concentration
of heat on the bottom could result in inaccurate tem-
perature measurements.

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

6. The thermostat shouldbegin to openat 87_C (189_F)
and it shouldbe fully openat 102_C (226_F). If it does
not open at these temperatures, replace the thermo-
stat.

SURGE TANK CAP TEST
SPECIAL TOOLS
KM-471 Adapter
The surge tank cap maintains proper pressure, protects
the system from high-pressure by opening a pressure-
valve, and protects the coolant hoses from collapsing
because of a vacuum.
1. Wash any sludge from the surge tank cap and the
valve seat of the vacuumpressure valve for the surge
tank cap.

2. Check for any damage or deformity to the vacuum
pressure valve for the surge tank cap. If any damage
or deformity is found, replace the cap.

3. Install a suitable coolingsystempressure tester to the
cap using the KM-471 Adapter.

4. Pull the vacuum pressure valve to the open position.
If the surge tank cap does not seal properly, replace
the surge tank cap.

5. Pressurize the cap to 90 to 120 kPa (13 to 17 psi).

6. Wait 10 seconds and check the pressure held by the
tank cap tester.

A102D021

7. If the pressure held by the cooling system pressure
tester falls below 80 kPa (11.6 psi) replace the surge
tank cap.



1D -- 4 ENGINE COOLING

DAEWOO T-100 BL3

COOLING SYSTEM DIAGNOSIS

Engine Overheats

Checks Action

Check for a loss of the coolant. Add the coolant.

Check for a weak coolant solution. Confirm that the coolant solution is a 50/50 mixture of
ethylene glycol and water.

Check the front of the radiator for any dirt, any leaves,
or any insects.

Clean the front of the radiator.

Check for leakage from the hoses, the coolant pump,
the heater, the thermostat housing, the radiator, the
core plugs, or the head gasket.

Replace any damaged components.

Check for a faulty thermostat. Replace a damaged thermostat.

Check for retarded ignition timing. Perform an ECM code diagnosis. Confirm the integrity
of the timing belt.

Check for an improperly operating electric cooling fan. Replace the electric cooling fan.

Check for radiator hoses that are plugged or rotted. Replace any damaged radiator hoses.

Check for a faulty water pump. Replace a faulty water pump.

Check for a faulty surge tank cap. Replace a faulty surge tank cap.

Check for a cylinder head or an engine block that is
cracked or plugged.

Repair the damaged cylinder head or the damaged
engine block.

Loss of Coolant

Checks Action

Check for a leak in the radiator. Replace a damaged radiator.

Check for a leak in the
D Surge tank.
D Hose.

Replace the
D Surge tank.
D Hose.

Check for loose or damaged
D Radiator hoses.
D Heater hoses.
D Connections.

Reseat the hoses.
Replace the hoses or the clamps.

Check for leaks in the coolant pump seal. Replace the coolant pump seal.

Check for leaks in the coolant pump gasket. Replace the coolant pump gasket.

Check for an improper cylinder head torque. Tighten the cylinder head bolts to specifications.
Replace the cylinder head gasket, if needed.

Check for leaks in the
D Intake manifold.
D Cylinder head gasket.
D Cylinder block plug.
D Heater core.
D Radiator drain plug.

Repair or replace any components, as needed to cor-
rect the leak.
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Engine Fails to Reach Normal Operating Temperature
or

Cool Air from the Heater

Checks Action

Check to determine if the thermostat is
D Stuck open.
D The wrong type of thermostat.

Install a new thermostat of the correct type and heat
range.

Check the coolant level to determine if it is below the
MIN mark on the surge tank.

Add sufficient coolant to raise the fluid to the specified
mark on the surge tank.

COMPONENT LOCATOR

RADIATOR/FAN

A102D019

1 Bolt
2 Main Cooling Fan
3 Holder Transmission Fluid Pipe (Automatic
Transmission Only)

4 Radiator

5 Upper Radiator Hose
6 Spring Clamp
7 Auxiliary Cooling Fan (Air Conditioning Only)
8 Radiator Bumper
9 Drain Cock
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COOLANT PUMP/THERMOSTAT (DOHC)

A102D030

1 Cylinder Block Seal Ring
2 Seal Ring
3 Thermostat Adapter
4 Thermostat
6 Seal Ring

6 Thermostat Housing
7 Bolt
8 Bolt
9 Water Pump
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COOLANT PUMP/THERMOSTAT (SOHC)

A102D027

1 Thermostat Housing Bolt
2 Thermostat Housing
3 Seal Ring
4 Thermostat

5 Water PumpMounting Bolts
6 Water Pump
7 O-Ring
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A102D001

MAINTENANCE AND REPAIR

ON-VEHICLE SERVICE

DRAINING AND REFILLING THE
COOLING SYSTEM
Caution: Donot removethesurgetankcapwhile
theengineandtheradiator arehot. Scaldingfluid
andsteammaybeblownoutunderpressure.
1. Place a pan below the vehicle to catch the draining

coolant.
2. Remove the surge tank cap.
3. Unplug the drain cock.

A102D029

C a u t i o n : D i s p o s e o f t h e u s e d c o o l a n t t o a u s e d

c o o l a n t h o l d i n g t a n k t o b e p i c k e d u p w i t h t h e u s e d

o i l f o r d i s p o s a l . N e v e r p o u r t h e u s e d c o o l a n t d o w n

t h e d r a i n . E t h y l e n e g l y c o l a n t i f r e e z e i s a n e x t r e m e l y

t o x i c c h e m i c a l . D i s p o s i n g o f i t i n t o t h e s e w e r s y s Ć

t e m o r t h e g r o u n d w a t e r c a n c o n t a m i n a t e t h e l o c a l

e n v i r o n m e n t .

4. Catch the escaping fluid in a drain pan.
5. Remove all sludge and dirt from inside the surge

tank. Refer to �Surge Tank� in this section.
6. Plug the drain cock.
7. Add the clean water to the surge tank.
8. Fill the tank slowly so that the upper reservoir hose

remains above the water line. This allows the air in-
side the cooling system to escape.

9. Start the engine.
10. Run the engine until the thermostat opens. You can

tell the thermostat is open when both radiator hoses
are hot to the touch.

A102D017

11. Stop the engine.
12. Repeat steps 1 through 9 until the drained water is

clear and free of coolant and rust.

Notice: Never use an antifreeze mixture more concen-
trated than 60 percent antifreeze to 40 percent water.
The solution freezing point increases above this con-
centration.

13. Fill the cooling system through the surge tank with a
mixture of ethylene glycol antifreeze andwater. The
mixture must be at least 50 percent antifreeze, but
notmore than60 percent antifreeze for coldweather
operation.

14. Fill the surge tank to the specified MAX fill mark on
the outside of the tank.
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A102D002

THERMOSTAT
Single Overhead Cam Engine

Removal Procedure
Caution: Toprevent personal injury, donot remove
thesurgetankcapwhiletheengineandtheradiator
are hot because the heat causes the system to reĆ
mainunderpressure. Scaldingfluidandsteammay
beblownout under pressure.

1. Drain the coolant. Refer to �Draining and Refilling
the Cooling System� in this section.

2. Remove the rear timing belt cover. Refer to Section
1B, SOHC Engine Mechanical.

3. Loosen the hose clamp on the upper radiator hose
at the thermostat housing.

4. Disconnect the upper radiator hose from the ther-
mostat housing.

A102D014

5. Remove the mounting bolts that hold the thermostat
housing to the cylinder head.

6. Remove the thermostat housing from the head.
7. Remove the thermostat from its recess in the cylin-

der head.
8. Inspect the valve seat for foreign matter that could

prevent the valve from seating properly.
9. Inspect the thermostat for proper operation. Refer to

�Thermostat Test� in this section.
10. Clean the thermostat housing and the cylinder head

mating surfaces.

A102D040

Installation Procedure
1. Install the thermostat into the cylinder head recess.
2. Install the thermostat housing.

3. Secure the thermostat housing to the cylinder head
with the mounting bolts.

Tighten
Tighten the thermostat housing mounting bolts to
20 NSm (15 lb-ft).

4. Connect the upper radiator hose to the thermostat
housing.

5. Secure the upper radiator hose to the thermostat
housing with a hose clamp.

6. Install the rear timing belt cover. Refer to Section
1B, SOHC Engine Mechanical.

7. Refill the engine cooling system. Refer to �Draining
and Refilling the Cooling System� in this section.
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A102D003

Dual Overhead Cam Engine

Removal Procedure
Caution: Toprevent personal injury, donot remove
thesurgetankcapwhiletheengineandtheradiator
arestill hot because theheat causes the systemto
remain under pressure. Scalding fluid and steam
maybeblownout under pressure.
1. Drain the coolant. Refer to �Draining and Refilling

the Cooling System� in this section.
2. Loosen the hose clamp on the upper radiator hose

at the thermostat housing.
3. Disconnect the upper radiator hose from the ther-

mostat housing.

A102D004

4. Loosen the clamp on the bypass hose.
5. Disconnect the bypass hose from the thermostat

adapter.
6. Remove the mounting bolts holding the thermostat

housing to the cylinder head.
7. Remove the thermostat housing from the head.
8. Remove the O-ring seal from the head.
9. Separate the thermostat cover from the thermostat

adapter.
10. Remove the thermostat from its recess in the ther-

mostat adapter.
11. Check the valve seat for foreign matter that could

prevent the valve from seating properly.
12. Check the thermostat for proper operation. Refer to

�Thermostat Test� in this section.
13. Clean the thermostat housing and cylinder head

mating surfaces.

A102D018

Installation Procedure
1. Install the thermostat into the thermostat adapter re-
cess.

2. Assemble the thermostat cover over the thermostat
adapter.

3. Coat the sealing surface of a newO-ringseal withLu-
briplater.
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A102D004

4. Install a newO-ring seal into the recess in the cylin-
der head.

5. Secure the thermostat housing to the cylinder head
with the mounting bolts.

Tighten
Tighten the thermostat housing mounting bolts to
20 NSm (15 lb-ft).

6. Connect the bypass hose to the thermostat adapter.
7. Secure the bypass hose with a hose clamp.
8. Connect the upper radiator hose to the thermostat

housing.
9. Secure the upper radiator hose to the thermostat

housing with a hose clamp.
10. Refill the engine cooling system. Refer to �Draining

and Refilling the Cooling System� in this section.

A102D005

COOLANT PUMP
Removal Procedure
1. Drain the engine cooling system to a level below the
thermostat housing. Refer to �Draining and Refilling
the Cooling System� in this section.

2. Remove the rear timing belt cover. Refer to Section
1B, SOHC Engine Mechanical, or Section 1C, DOHC
Engine Mechanical.

3. Remove the coolant pumpmounting bolts.
4. Remove the coolant pump from the cylinder block.
5. Remove the ring seal from coolant pump.

A102D041

Inspection and Cleaning Procedure
1. Inspect the coolant pump body for cracks and leaks.
2. Inspect the coolant pump bearing for play or abnor-
mal noise.

3. Inspect the coolant pumppulley for excessive wear. If
the coolant pump is defective, replace the coolant
pump as a unit.

4. Clean the mating surfaces of the coolant pump and
cylinder block.
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A102D042

Installation Procedure
1. Install a new ring seal to the coolant pump.
2. Coat the sealing surface of the ring seal with Lubri-
plater.

3. Install the coolant pump to the engine block.

4. Secure the coolant pump to the engine block with the
mounting bolts.

Tighten
Tighten the coolant pump mounting bolts to 10 NSm
(89 lb-in).

5. Install the rear timing belt cover. Refer to Section 1B,
DOHC Engine Mechanical.

6. Refill the engine cooling system. Refer to �Draining
and Refilling the Cooling System� in this section.

A102D023

ELECTRIC COOLING FAN -- MAIN
Removal Procedure
1. Disconnect the negative battery cable.
2. Remove the hood support rod bracket.

A102D006

3. Disconnect the cooling fan electrical connector.
4. Remove the fan shroudmounting bolts.
5. Lift the fan shroudassembly upward, and remove the
fan shroud assembly from the vehicle.

6. Remove the fan blade from the fan motor by remov-
ing the nut at the center of the fan hub.
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A102D007

7. Remove the fan motor retaining screws.
8. Remove the fan motor from the shroud.

A102D007

Installation Procedure

Caution: If a fan blade is bent or damaged in any
way, no attempt should bemade to repair or reuse
thedamagedpart. Abent ordamagedfanassembly
must be replacedwith anewfan assembly. It is esĆ
sential that fan assemblies remain in proper balĆ
ance. A fan assembly that is not in proper balance
can fail and fly apart during use, creating extreme
danger. Proper balancecannot beassuredona fan
assembly that hasbeenbent or damaged.

1. Install the fan motor to the shroud.
2. Secure the motor to the shroud with the retaining
screws.

Tighten
Tighten the fan motor retaining screws to 4 NSm
(35 lb-in).

A102D006

3. Install the fan to the motor with the single nut in the
center of the fan hub.

Tighten
Tighten the fan motor nut to 3.2 NSm (28 lb-in).
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A102D023

4. Install the electric cooling fan shroud assembly to the
radiator.

Important: Be careful to seat the mounting post on the
fan shroud into the socket at the radiator left tank. Be
sure to slip the tab at the bottom edge of the shroud into
the retaining clip near the center of the radiator.

5. Secure the shroud to the top of the radiator with the
mounting bolts.

Tighten
Tighten the electric cooling fan assembly mounting
bolts to 4 NSm (35 lb-in).

6. Install the electrical connector to the cooling fan.
7. Install the hood support rod bracket.

8. Connect the negative battery cable.

A102D026

ELECTRIC COOLING FAN --
AUXILIARY
Removal Procedure
1. Disconnect the negative battery cable.

2. Disconnect the cooling fan electrical connector.
3. Remove the fan shroudmounting bolts.
4. Lift the fan shroudassembly upward, and remove the
fan shroud assembly from the vehicle.

5. Remove the fanmotor nuts that secure the fanmotor
to the shroud.

A102D008

6. Remove the fan motor from the shroud.
7. Remove the fan retaining nut which secures the fan
to the motor.
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A102D008

Installation Procedure

Caution: If a fan blade is bent or damaged in any
way, no attempt should bemade to repair or reuse
thedamagedpart. Abent ordamagedfanassembly
must be replacedwith anewfan assembly. It is esĆ
sential that fan assemblies remain in proper balĆ
ance. A fan assembly that is not in proper balance
can fail and fly apart during use, creating
an extremely dangerous condition. Proper balance
cannot beassuredonafanassembly that hasbeen
bent or damaged.

1. Install the fan to the motor.
2. Attach the fan retaining nut.

Tighten
Tighten the fan retaining nut to 4 NSm (35 lb-in).

3. Attach the fan motor to the shroud.

A102D026

4. Secure the fanmotor to the shroudwith the retaining
nuts.

Tighten
Tighten the fan motor retaining nuts to 3.2 NSm
(28 lb-in).

5. Install the electric cooling fan assembly to the radia-
tor.

6. Be careful to seat the mounting post on the fan
shroud into the socket at the radiator right tank.

7. Also be sure to slip the bottom edge of the shroud
into the retaining clip near the center of the radiator.

8. Secure the shroud to the top of the radiator with the
mounting bolts.

Tighten
Tighten the electric cooling fan assembly mounting
bolts to 4 NSm (35 lb-in).

9. Install the electrical connector to the cooling fan.
10. Connect the negative battery cable.
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A102D017

SURGE TANK
Removal Procedure

Caution: Toprevent personal injury, donot remove
thesurgetankcapwhiletheengineandtheradiator
are hot, because theheat causes the systemto reĆ
mainunderpressure. Scaldingfluidandsteammay
beblownout under pressure.
1. Drain the engine coolant to below the level of the
surge tank.

2. Loosen the overflow hose clamps and disconnect the
overflow hoses from the surge tank.

3. Remove the tank attaching nuts.
4. Remove the tank from the vehicle.
5. Clean the inside and the outside of the surge tankand
the surge tank cap with soap and water.

6. Rinse the surge tank and the cap thoroughly.

A102D043

Installation Procedure
1. Install the surge tank to the vehicle.
2. Secure the surge tank with the attaching nuts.

Tighten
Tighten the surge tank attaching nuts to4 NSm(35 lb-
in).

3. Connect the overflow hoses to the surge tank.

4. Secure the overflow hoses to the surge tank with the
hose clamps.

5. Fill the surge tankwith the coolant to the center ridge,
or the MAX mark.

A102D023

RADIATOR
Removal Procedure
1. Disconnect the negative battery cable.
2. Drain the engine cooling system. Refer to �Draining
and Refilling the Cooling System� in this section.

3. Remove the hood support rod bracket.
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A102D025

4. Remove the main cooling fan. Refer to �Electric
Cooling Fan - Main� in this section.

5. Remove the auxiliary cooling fan, if equipped. Refer
to �Electric Cooling Fan - Auxiliary� in this section.

6. Remove the lower radiator hose clamp.
7. Disconnect the lowerradiatorhose fromthe radiator.
8. Remove the upper radiator hose clamp.

9. Disconnect theupperradiatorhose fromthe radiator.

A102D011

10. Remove the hose clamp from the surge tank hose at
the radiator.

11. Disconnect the surge tank hose from the radiator.
12. Disconnect the upper and lower transmission cooler

hoses from the pipes at the left radiator tank, if
equipped.

13. Remove the left upper radiator retaining bolt.
14. Remove the left upper radiator retaining bracket.

A102D022

15. Remove the right upper radiator retaining bolt.
16. Remove the right upper radiator retaining bracket.
17. Remove the radiator from the vehicle.

Important: The radiator still contains a substantial
amount of coolant. Drain the remainder of the coolant
from the radiator into a drain pan.
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A102D012

Installation Procedure
1. If installing a new radiator, remove the transmission

cooler pipes from the old radiator and install them
onto the left tank of the new radiator.

2. Install the upper transmission cooler pipe to the ra-
diator and secure the pipe with a pipe bolt.
Tighten
Tighten the upper transmission cooler pipe bolt to
12 NSm (106 lb-in).

3. Install the pipe holder as it was in the old radiator.
4. Install the lower transmission cooler pipe to the ra-

diator and secure the pipe with a pipe bolt.
Tighten
Tighten the lower transmission cooler pipe bolt to
12 NSm (106 lb-in).

5. Set the radiator into place in the vehicle with the ra-
diator bottom posts in the rubber shock bumpers.

A102D022

6. Position the radiator retainers in place.
7. Install the right upper radiator retainer bracket.
8. Install the right upper radiator retaining bolt.

Tighten
Tighten the right upper radiator retaining bolt to 4 NSm
(35 lb-in).

A102D011

9. Install the left upper radiator retainer bracket.
10. Install the left upper radiator retaining bolt.

Tighten
Tighten the left upper radiator retaining bolt to 4 NSm
(35 lb-in).
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A102D025

11. Connect the transmission cooler hoses to the pipes,
if equipped.

12. Connect the surge tank hose to the radiator.
13. Secure the surge tank hose with a hose clamp.
14. Connect the upper radiator hose and the lower ra-

diator hose to the radiator.

A102D023

15. Secure each hose with a hose clamp.
16. Install the main cooling fan. Refer to �Electric Cool-

ing Fan - Main� in this section.
17. Install the auxiliary cooling fan, if equipped. Refer to

�Electric Cooling Fan - Auxiliary� in this section.
18. Refill the engine cooling system. Refer to �Draining

and Refilling the Cooling System� in this section.
19. Install the hood support bracket.
20. Connect the negative battery cable.

A102D013

ENGINE COOLANT TEMPERATURE
SENSOR
Single Overhead Cam Engine

Removal Procedure
1. Disconnect the negative battery cable.
2. Drain the coolant below the engine coolant tempera-
ture sensor level.

3. Disconnect the electrical connector from the engine
coolant temperature sensor.

4. Remove the temperature sensor from the intake
manifold.
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A102D044

Installation Procedure
1. Install the engine coolant temperature sensor into the
threaded hole in the intake manifold.

Tighten
Tighten the engine coolant temperature sensor to
20 NSm (15 lb-ft).

2. Connect the electrical connector to the engine cool-
ant temperature sensor.

3. Refill the coolant system. Refer to �Draining and Re-
filling the Cooling System� in this section.

4. Connect the negative battery cable.

A102D045

Dual Overhead Cam Engine

Removal Procedure
1. Disconnect the negative battery table.
2. Drain the coolant below the engine coolant tempera-
ture sensor level.

3. Disconnect the electrical connector from the engine
coolant temperature sensor.

4. Remove the temperature sensor from the cylinder
head.

A102D016

Installation Procedure
1. Install the engine coolant temperature sensor into the
threaded hole in the cylinder head.

Tighten
Tighten the engine coolant temperature sensor to
20 NSm (15 lb-ft).

2. Connect the electrical connector to the engine cool-
ant temperature sensor.

3. Refill the coolant system. Refer to �Draining and Re-
filling the Cooling System� in this section.

4. Connect the negative battery cable.
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GENERAL DESCRIPTION
AND SYSTEM OPERATION

GENERAL DESCRIPTION
The cooling systemmaintains the engine temperature at
an efficient level during all engine operating conditions.
When the engine is cold the cooling system cools the
engine slowly or not at all. This slow cooling of the en-
gine allows the engine to warm up quickly.
The cooling system includes a radiator and recovery
subsystem, cooling fans, a thermostat and housing, a
coolant pump, anda coolant pumpdrive belt. The timing
belt drives the coolant pump.

All components must function properly in order for the
cooling system to operate. The coolant pump draws the
coolant from the radiator. The coolant then circulates
through water jackets in the engine block, the intake
manifold, and the cylinder head. When the coolant
reaches the operating temperature of the thermostat,
the thermostat opens. The coolant then goesback to the
radiator where it cools.
This system directs some coolant through the hoses to
the heater core. This provides for heating and defrost-
ing. The surge tank is connected to the radiator to recov-
er the coolant displaced by expansion from the high
temperatures. The surge tank maintains the correct
coolant level.
The cooling system for this vehicle has no radiator cap
or filler neck. The coolant is added to the cooling system
through the surge tank.

RADIATOR
This vehicle has a lightweight tube-and-fin aluminum ra-
diator. Plastic tanks aremountedon the right and the left
sides of the radiator core.
On vehicles equipped with automatic transaxles, the
transaxle fluid cooler lines run through the left radiator
tank. A radiator drain cock is on this radiator.

To drain the cooling system, open the drain cock.

SURGE TANK
The surge tank is a transparent plastic reservoir, similar
to the windshield washer reservoir.
The surge tank is connected to the radiator by a hose
and to the engine cooling system by another hose. As
the vehicle is driven, the engine coolant heats and ex-
pands. The portion of the engine coolant displaced by
this expansion flows from the radiator and the engine
into the surge tank. The air trapped in the radiator and
the engine is degassed into the surge tank.

When the engine is stops, the engine coolant cools and
contracts. The displaced engine coolant is then drawn
back into the radiator and the engine. This keeps the ra-
diator filled with the coolant to the desired level at all
times and increases the cooling efficiency.
Maintain the coolant level between the MIN and the
MAX marks on the surge tank when the system is cold.

COOLANT PUMP
The belt-driven centrifugal coolant pump consists of an
impeller, a drive shaft, and a belt pulley. The coolant
pump ismountedon the front of the transverse-mounted
engine, and is driven by the timing belt.
Theimpellerissupportedbyacompletelysealedbearing.
The coolant pump is serviced as an assembly and,
therefore, cannot be disassembled.

THERMOSTAT
A wax pellet-type thermostat controls the flow of the en-
gine coolant through the engine cooling system. The
thermostat is mounted in the thermostat housing to the
front of the cylinder head.
The thermostat stops the flowof the engine coolant from
the engine to the radiator in order to provide faster
warm-up, and to regulate the coolant temperature. The
thermostat remains closed while the engine coolant is
cold, preventing circulation of the engine coolant
through the radiator. At this point, the engine coolant is
allowed to circulate only throughout the heater core to
warm it quickly and evenly.
As the engine warms, the thermostat opens. This allows
the engine coolant to flow through the radiator, where
the heat is dissipated through the radiator. This opening
and closing of the thermostat permits enough engine
coolant to enter the radiator to keep the engine within
proper engine temperature operating limits.
Thewax pellet in the thermostat is hermetically sealed in
a metal case. The wax element of the thermostat ex-
pands when it is heated and contracts when it is cooled.
As the vehicle is driven and the engine warms, the en-
gine coolant temperature increases. When the engine
coolant reaches a specified temperature, the wax pellet
element in the thermostat expands and exerts pressure
against the metal case, forcing the valve open. This al-
lows the engine coolant to flow through the engine cool-
ing system and cool the engine.
As the wax pellet cools, the contraction allows a spring
to close the valve.
The thermostat begins to open at 87_C (189_F) and is
fully open at 102_C (226_F). The thermostat closes at
86_C (187_F).
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ELECTRIC COOLING FAN
Caution:Keephands,tools,andclothingawayfrom
theenginecoolingfanstohelppreventpersonal inĆ
jury.ThisfaniselectricandcanturnONwhetheror
not theengineisrunning.
Caution: If a fanbladeisbent or damagedinany
way, noattempt shouldbemadetorepairorreuse
thedamagedpart.Abentordamagedfanassembly
shouldalwaysbereplacedwithanewone.
The cooling fans are mounted behind the radiator in the
engine compartment. The electric cooling fans increase
the flow of air across the radiator fins and across the
condenser on air conditioner (A/C)-equipped vehicles.
This helps to speedcoolingwhen the vehicle is at idle or
moving at low speeds.
The main fan size is 320 mm (12.6 inches) in diameter
with five blades to aid the air flow through the radiator
and the condenser. An electric motor attached to the ra-
diator support drives the fan.
A/C models have two fans - the main fan, and the auxil-
iary fan. The auxiliary fan is 250 mm (9.8 inches) in di-
ameter. Non-A/C models have only the main fan.

A/C OFF or Non-A/C Model
D The cooling fan(s) are actuatedby the electronic con-
trol module (ECM) using a low speed cooling fan
relay and a high speed cooling fan relay. On A/C
equipped vehicles, a series/parallel cooling fan relay
is also used.

D The ECM will turn the cooling fan(s) on at low speed
when the coolant temperature reaches 93_C (199_F)
and high speed at 97_C (207_F).

D The ECM will change the cooling fan(Is) from high
speed to low speed at 94_C (201_F) and turn the
cooling fans off at 90_C (194_F).

A/C ON
D The ECM will turn the cooling fans on at low speed
when the A/C system is on. The ECM will change to
high speed when the coolant temperature reaches
97_C (207_F) or highside A/C pressure reaches
1 882 kPa (273 psi).

ENGINE COOLANT TEMPERATURE
SENSOR
The engine coolant temperature sensor controls the in-
strument panel temperature indicator. The engine cool-
ant temperature sensor is locatedon the intakemanifold
near the throttle body on an SOHC engine, and on the
cylinder head, under the intake manifold on a DOHC en-
gine.

ENGINE BLOCK HEATER
The vehicle is designed to accept an engine block heat-
er. The engine block heater helps warm the engine for
improved cold weather starting. It can also help reduce
fuel consumption when a cold engine is warming up.
The engine block heater utilizes an existing expansion
plug for installation and is located under the intake man-
ifold.
Contact your Daewoo dealer for further information or
installation.


