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CO-2
OUTLINE OF COOLING SYSTEM

TABLE SHOWING SPECIFICATIONS OF COOLING SYSTEM

L500 L501

EF-El Engine (Ausiralian, | FD-10 Engire |
Singapore and Hong (General ED-Qg E;EH;ZEEE;?WQ“
Kong specifications) | specilications) ¥
| MmT AT MT | MT AT
Coolant capacity (dm’) = |
(Including 350 cm” for reserve tank) e el 2R 319 ] o
Radialor Heat radlating rate (kcalh) 20000 26500 20000 18100 19700
Care dimensions NSH NWR NSR SR NSR
. (Width x height) (mm) | 325 x350 | 326 x 350 | 325 x 350 328 x 350 | 328 x 350
Fin pitch 2.5/2 2.5/2 2,5/2 2.5/2 2.5/2
I Radiator fan Motor type Direct
motor current — — — “—
ferrite motor
(W) 80 80 80 45 80
Fan type A-xi_?;::law = - = —
(Diameter of fan - number of blades) (h300 =5) | (300 -5) | (p300 -5) | (H300 - 4) _ (300 - 5)
Thermostat Valve opening temperalure (°C) 82 82 82 88 88
Valve lift (rmy°C) 8/95 895 | 805 | 8100 8/100
Radiator fan ON (*C) 392 a2 92 98 08
switch . 5
| OFF (°C) BY 87 87 93 93
Radiator cap | Radiator cap opening pressure  (kPa) 882 g2 | 82 | 882 88.2
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PRECAUTIONS

As regards water to be used as cooling water, use soft water which does not contain salts of minerals,
calcium, magnesium and so forth.

If the coolant gets to the vehicle body, immediately flush away the coolant using water,

Never open the radiator cap when the cooling water is still hot.

The inside of the radiator is under a pressurized condition when the cooling water Is hot, Therefore, if the
radiator cap should be removed, the cooling water will blow off, possibly causing injuries such as scald.

LCO00003-00000
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if the coolant level is near the low level or below the low

level, add the coolant up to the full level,

NOTE:

 [f no coolantis present in the reserve tank or the coolant
level is very low, check for water leakage, using a radia-
tor cap tester.

o Here, the coolant refers to the mixture of water and

antifreeze of a reliable brand that has been mixed in

accordance with the instructions of the antifreeze manu-

facturer,

. Check of coolant quality

There should be no excessive deposits of rust or water

scales around the radiator cap or the radiator filler haole,

Also, the coolant should be free of oll,

Change the coolant if it is excessively dirly.

CAUTION:

« Never open lhe radiator cap when the engine is still hot.
Failure 10 observe this caution will cause you to get
scalded.

Change of engine coolant

(1) Remove the radiator cap.

CAUTION:

 Never open the radiator cap and/or the drain plug when
the engine is still hot. Faillure to observe this caution will
cause you to get scalded.

(2) Place a suitable container below the radiator drain plug.
(3) Drain the coolant by loosening the drain plug

(4) Close the drain plug

(5) Fill the system with water.

(6) Start the engine, and stop if.

(7) Repeat the steps (1) through (5) two or three times.

LCOO0004-00001




(8) Drain the coolant by removing the drain plug.
(9) Replace the drain plug O-ring with a new one.

(10) Tighten the drain plug.

(11) Drain the coolant from the reserve tank.

(12) Fill the radiator and reserve tank with antifreeze solution
in accordance with the instructions of the manufacturer

of the antifreeze solution.
CAUTION:

» Be sure to use a reliable brand of ethylene-glycol base

antifreeze solution.

Coolant Capacity

| MT AT
EF-EL E/G 3.05 dm’ 3,25 dm™
ED-10 E/G 3.15 dm’ —
ED-20 E/G | 3.15 dm’ 3.05 dm’

.iln::lut::ling 360 em” (350 c&) lor reserve tank]

(13) Fill the system with water.

(14) Start the engine. Check to see if the coolant level in the

radiator drops.

If the coolant level drops, add water to the radiator.
(15) Install the radiator cap and reserve tank cap.

LCO00002-D000)
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(16) Warm up the engine, until the radiator fan motor starts to rotate, Afterwards, allow the coolant to cool
down to the atmospheric temperature. Recheck the coolant level at the reserve tank. Add coolant to

the full level, as required.

If no coolant remains at all in the reserve tank, recheck the coolant level in the radiator. Replenish
the radiator with water, as required. Replenish the reserve tank with coolant up to the full level.

NOTE:

» Here, the coolant refers to the mixture of waler and antifreeze that has been mixed in accordance with
the instructions of the antifreeze manufacturer.
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WATER PUMP
COMPONENTS

Water pump assy

water pumo pulley

st seal

X Gaske!

# : Non-rausable parts

REMOVAL OF WATER PUMP

1.

2.

Disconnect the batlery ground cable from the negative (-)

terminal of the batlery.

Drain the coolant as follows.

Open the radiator cap and drain plug, and allow the coolant

to drain into a clean container.

CAUTION:

« Never open the radiator cap or drain plug, when the
engine is still hot.

Remove the timing belt.
(Refer ta the EM section )

Remove the oil level gauge guide by removing the attaching
balt.

Remove the water pump by removing the attaching bolts
and nuls of the water pump.

LCE.HI_\‘JTE D0008
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6. Remove the dust seal.
7. Bemove the gasket material from cylinder block.

INSPECTION OF WATER PUMP-RELATED
PARTS

1. Check the water pump pulley for damage or deformation.
Replace the water pump if it exhibits damage or deforma-
tion.

LCO0018-00013

2. Visually inspect the water pump rotor for damage or defor-
mation.
Heplace the water pump if the water pump rotor exhibits
damage or deformation.

LCOO00Y8-D001 4

3. Ensure that the water pump rotates smoothly by hand.
Replace the water pump Is it will not rotate smoothly.

4. Check the water pump cover section of the cylinder block la“‘"—f(@—‘ - |
faor damage or wear | il 1 |

Replace the cylinder block if the water pump cover section
exhibits damage or wear.
(Refer to the EM section.)

LCOD002 1 .00018
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INSTALLATION OF WATER PUMP

1.

o

Remove the gasket material from the water pump installing
surface of the cylinder block, using a gasket scraper

Remove the gasket material from the water pump, using a
gasket scraper.
Install a new gasket to the cylinder block.

Ensure that the dust seal of the timing belt cover Na. 2
exhibits no damage.

If the dust seal exhibits damage or the like, replace the dust
seal.

Replace the O-ring of the water inlet pipe.
Apply soap water to the O-ring.

Install the water pump to the cylinder block. Tighten the
aftaching bolts evenly over two or three stages to the speci-
fied torque.
Tightening Torque: 19.1 £ 3.8 N.-m
(1.95 £ 0.39 kgf-m)

NOTE:
» After tightening bolls, ensure that the water pump rotates
smoothly by hand.




8. Install the dust seal between oil pump and water pump.

10. Install the oil level gauge guide and tighten the attaching
bolt.

LCO00020-00024

11. Install the timing belt.
(Refer to the EM section.)

12, Fill coolant.
13. Start the engine. Ensure that no water leakage ig present

LL-D0003 1 00026
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THERMOSTAT
COMPONENTS
* : Non-reusable part
(4)
* 4
),
- 7
S (1) Thermostat (ED-10 E/G)
@ Thermostat (EF-EL, ED-20 E/G)
(3) Gaskel
@ Water outlet
'5) Hose band
(8) Radiator inlet hose
(7) Hose band
REMOVAL OF THERMOSTAT
1. Drain the coolant,

Remove the distributor.

(Refer to |G section.)

Disconneet the connector of the radialor thermo control
switch,

Disconnect the radiator inlet hose from the water outlet.

Remove the water ouflet fram the cylinder head




6. Hemove the thermostat from the water outlet by removing
a SCrew.

INSPECTION OF THERMOSTAT
1. Ensure that the bypass valve and jiggle pin operate
smoothly.

2. Check of thermostal valve opening temperature
(1) Immerse the thaermostat in water, as indicaled in the
right figure. Heat the waler gradually. Ensure that the
temperature at which the valve begins to open conforms
to the specified value.
Specified Valve Opening Temperature:

_E?pening
Engine ' temperalure ["C)
| EF-EL, ED-10 B2
ED-20 88 |

If the temperature fails to conform to the specification,
replace the thermostat with a new one.

(2) Under the condition described in the step (1), heat the
water to 95°C (EF-EL, ED-10) or 100°C (ED-20). At this
time, ensure that the valve lift is the specified value or

maore.
Specified Value: 8.0 mm

INSTALLATION OF THERMOSTAT
1. Clean the cylinder head and water outlet by removing the
gasket material from them.

LCOONAIZ-L00G4
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2 Install the thermostat to the water outlet. | l

3. Install the water oullet to the cylinder head with a new
gasket interposed.
Tightening Torque: 19.1 £ 3.8 N.m
(1.95 £ 0.39 kgf-m)

4. Connect the radijator inlet hose to the waler outiet,

5. Connect the connector of the radiator thermo control switch.

LCOO00a4-00000

6. Install the distributor.
(Refer to the IG section.)
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7. Fill coolant.

RADIATOR

CLEANING OF RADIATOR
Using water ar a steam cleaner, remove mud and dirt fram the
radiator core,

CAUTION:

« When using a high-pressure type cleaner, be very care-
ful not to deform the radiator core fins.

« Keep a distance of more than 40 - 50 cm between the
radiator core and the cleaner nozzle when the cleaner
nozzle pressure is 2.9 - 4.9 MPa (30 - 50 kgf/em®).

« Also, the injection angle of pressurized water should be
right angles to the radiator.

» Failure to observe this caution will cause the radiator fins
o be deformed.

INSPECTION OF RADIATOR
1. Check of radiator cap
(1) Check the radiator cap by means of a radiator cap
tester io see if the relief valve opens at a pressure of
58.8 - 103 kPa (0.6 - 1.05 kgf/em”).
't the radiatar cap fails to conform to the specification,
replace the radiator cap.
CAUTION:
« Never open the radiator cap when the engine is still hot.
Fallure to observe this caution will cause you to get
scalded.

(2) Check the seal packing of the radiator cap for damage.
Replace the radiator cap with a new one, If any damage
exists

LCO00047-0004 1
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Packing |
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(3) Lift the valve at the vacuum side with your fingers.
Ensure that the valve is functioning properly.
Replace the radiator cap with a new one, if the valve
fails to function.

2. Check of cooling system for leakage
(1) Fill the radiator with coolant. Attach a radiator cap tester,
(2) Warm up the engine. | | |
(3) Apply a pressure of 117.7 kPa (1.2 kgflem®) to the
coeling system by means of a radiator tester.
If the pressure dropsg, check the hoses, radiator, water
pump and heater for evidence of leakage.
If no external leakage is found, check the heater core,
cylinder block, cylinder head, oil cooler and throiile
body for evidence of leakage.
Check the hoses for deterioration, cracks, bulge or
damage.
Replace the defective pari(s) if necessary.
(4) Remove the radiator cap tester from the radiator.
CAUTION:
» Never open the radiator cap and/or drain cap when the
coolant is still hot. Failure to observe this caution will
cause you to get scalded.

(5) Secure the radiator cap.

REMOVAL OF RADIATOR
1, Disconnect the ground cahle from the negative (-) terminal
of the battery.
2 Drain the coolant.
CAUTION:
« Never open the radiator cap and/or drain cap when the
coolant is still hot. Failure 1o observe Ihis caution will
cause you to get scalded.
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3. Removal of battery
(1) Disconnect the positive cable lrom the positive (+) ter-
minal of the ballery. ’
(2) Detach the hold-down clamp.
(3) Remove the battery.

(4) Remove the battery tray.

4. Disconnect the radiator hoses.
5. Disconnect the reserve tank hose from the radiator.
6. Disconnect the connector of the radiator coaling fan motor.

7. Remove the radiator by removing the attaching bolt or ra-
diator bracket.

LCO00S6-00051

8. Remove the radiator lower hose from the radiator.

LOO000G7-00052
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9. Remove the fan shroud with the fan motor from the radiator.

LIZO000SS- 00063
INSTALLATION OF RADIATOR | |
1. Install the fan shroud with the fan motor on the radiator.
2. Ensure that the radiator lower mounting exhibits no dam-
age.
Replace the radiator lower mounting if it exhibits any dam-
age. |
| @
L COX00050. 00065
3. Install the radiator lower mounting to the radiator. ‘
4. Connect the radiator lower hose 1o the radiator. Install the
radiator lower hose to the hose clamp. .

5. Install the radiator.




6. Check the rubber grommet of the radiator bracket for dam-
age or cracks.
Replace the rubber grommet if it exhibits any damage or |
cracks.

LCOO0063-00058

7. Secure the radiator by installing the radiator bracket.

8. Connect the conneclor of the radiator cooling fan motor.
9. Connect the reserve tank hose to the radiator.
10. Connect the radiator hoses and attach new hose bands,

11. Installation of battery
(1) Installation of battery tray
(1) Install the battery tray.
(2) Attach the speedomster cable clamp.
(3) Afttach the wire cable clamp.
(4) Attach the ground cable to the clamp

(2) Install the battery

CAUTION:
« Make sure that the battery is installed in the correct
polarity.

(3) Install the baltery hold-down clamp
CAUTION:
» Be very careful not to tighten the hold-down clamp ex-

cessively,
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(4) Connect the battery positive cable to the positive (+)
terminal of the battery.

(5) Connect the battery ground cable to the negative (=)
terminal of the battery.

12. Fill coolant.
13. Start the engine and check il for leakage.
it any leakage exists, repair the leaky point.
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ELECTRIC COOLING FAN
COMPONENTS

(1) Cooling fan motor
L:_ZT Fan shroud

(3) Radiator outlel hose
(@) Radiator inlet hose
&) Fan

(6) Drain plug

(7) Gasket

(8) Radiator reserve

~ lank hose

(8) Radiator

18 Grommet

1D Radiator bracket

IN-VEHICLE INSPECTION

1.

ol S

Turn ON the ignition switch.

Ensure that the fan motor is not rotating when the coolant
temperature is below 85°C.

If the fan motor is rotating, check the radiator thermo-control
switch, fan motor relay and wiring for short circuit

Ensure that the fan is rotating after the radiator thermo-
control switch connector |s disconnected and when the
disconnected connector is connected to the engine
ground.

if the fan motor is not rotating, check the fan motor, fan

motor relay and wiring for open circuit.

Turn OFF the ignition switch.
Cannect the disconnected conneclor to the radiator thermo
control switch.

|.CCOOOTO-00065
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5. Start the engine.

6. Ensure that the fan motor is rotating when the coolant tem-
perature rises above 93°C.
If the fan motor is not rotating, replace the radiator thermo-
control switch.

INSPECTION OF RADIATOR FAN MOTOR
1. Disconnect the radiator fan relay from the connector.

(ED-10 Engine)
« Disconnect the connector from the radiator fan relay
installed on the left fender apron.

(EF-EL & ED-20 Engine)
« Remove the lid of the relay box and pull out the radiator
fan relay from the relay box.

2. Connecl an ammeter to the disconnected connector, as
shown in the right figure

3. Ensure that the fan motor Is rotating.
If not, check the wiring for open circuit and so forth. Then,
replace the fan motor, as required.

4. Ensure thal the amperage of the ammeter conforms (o the
specified value when the fan motor 1S rolating.
Specified Amperage:
45-watt motor: 3.1 -43 A
80-watt motor: 5.5-7.6 A

NOTE: |

« Make sure thai the battery voltage is 13V or more.

e If the motor will not rolate or the amperage falls to
conform 1o the specification, replace the fan motor.

5. Disconnect the ammeler. Connect the disconnected fan
motor relay connector to the relay.

L CO0D00T 400000
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REPLACEMENT OF RADIATOR FAN MOTOR
Removal of radiator fan motor
1. Remove the radiator.

(See page CO-14.)

2 Remove the fan from the fan motor.

3. Remove the fan motor from the fan shroud.

Installation of radiator fan motor
1. Install the radiator fan motor to the fan shroud.

NOTE:
« Install the radiator fan motor in such a way that the drain
hose comes at the lower side of the vehicle.

2 Install the fan to the fan molar,

LCOON0R0-00074
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3. Install the radiator.

LCO00083 00077



RADIATOR THERMO CONTROL SWITCH
INSPECTION OF RADIATOR THERMO CONTROL SWITCH

1

Disconnect the thermo-control swilch connector

2. Connect an ochmmeter, as shown in the right figure.

Ensure that no continuity exists when the coolant is below
83°C.

It continuity exists, replace the radiator thermo-control
switch.

Start the engine. Ensure that continuity exists when the
coolant temperature rises above 92°C (EF-EL, ED-10) or
98°C (ED-20).

If no continuity exists, replace the radiator thermo-control
switch.

UNIT INSPECTION OF RADIATOR
THERMO-CONTROL SWITCH

1.

Removal of radiator thermo-control switch

(1) Disconnect the ground cable from the negative (-) ter-
minal of the battery.

(2) Drain the coolant.

(3) Disconnect the cannector from radiator thermo control
switch.

(4) Bemove the radiator thermo-control switch,

Unit inspection of radiator thermo-control switch
(1) Connect an ohmmeter to the radiator thermo-control

switch.
(2) Submerge the heat sensing section of the radiator

thermo-control switch into water whoese temperature is

below 83°C. Ensure that no continuity exists.
If continuity exists, replace the radiator thermo-control

switch.

LCO000E6-00000
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-2

(3) When the temperature of the water into which the heat
sensing section of the: radiator thermo-control switch is
submerged Is raised above 92°C (EF-EL, ED-10) or
98°C (EF-20), ensure that continuity exists.
if no continuity exists, replace the radiator thermo con-
tral switch.

Installation of radiator thermo-control switch
(1) Clean the threaded portion of the radialor thermo con-
trol swiich. Wind seal tape around the threaded portion,

(2) Install the radiator thermo control switch to [he water
inlet.
Tightening Torque: 29.4 + 49 N-m

(3.00 £ 0.50 kgf-m)

(3) Fill coolant. |

(4) Connect the ground cable to the negative terminal of
the battery.

(5) Start the engine and check for water leakage

NOTE:

» Repair the leaky point if leakage exists.

LCO0008 1-00000



RADIATOR FAN MOTOR RELAY
INSPECTION OF RADIATOR FAN MOTOR RELAY

1. Removal of radiator fan motor relay

(ED-10 Engine)
e Remove the radiator fan motor relay installed on the |eft
fender apron section inside the engine compartment.

Then, pull out the connector.

(EF-EL & ED-20 Engine)
» Remove the lid of the relay box inside the engine com-
partment and pull out the radiator fan motor relay.

2. Inspection of relay continuity

(1) Ensure that the resistance between the terminals (3) and
(4) is not more than 1002, using an chmmeter,

(2) Ensure that no continuity exists between the terminals
(1) and 3@ as well as between the terminals (1) and @),

(3) Ensure that no continuity exists between the terminals
(2) and (3) as well as between the terminals (2) and @)
If the relay continuity test results do not conform to
specifications, replace the relay.

3. Inspection of relay operation
(1) Apply the battery voltage across the terminals (2) and
@,
(2) Ensure that continuity exists between the terminals (1)
and (2), using an ochmmeter
If the test results do not conform to specifications, re-
place the relay.

4 Connect the fan motor relay connector to the fan motor

relay.
5. Install the radiator fan motor relay to the fender apron.

LCOG0082.00083
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TIGHTENING TORQUE FOR MAIN COMPONENTS

NOTE:
 As regards the tightening torques for the general bolts, refer to the section under “TIGHTENING

TORQUES FOR MAIN COMPONENTS" in the EM section.

COOLING SYSTEM

Tightening compaonents : IREI) e Remarks
N Kgi-m i-1b
Water autlet x Cylinder head 191 +£38 195+ 039 14.1+28
Radiator thermo control switch 294 +49 3.00 £0.50 21.7+386
Water pump x Cylinder block 101 + 3.8 195+ 0390 141+ 28
Water pump pulley x Water pump 54 £ 055 + 0. 11 3.98 + 0.79




SERVICE SPECIFICATIONS

(Coolant capacity EFEL (MT) 3.05 dn’
[Including 350 em” (350 cc) for (AT) 3.25 dm’
reserve tank] ED-10 (MT) 3.15 dm’
ED-20 (MT) 3.15 dm’
(AT) 3.05 dm’
| Thermosial Valve opening temperalure B2 + 1.5°C
88 + 1.5°C
(ED-20 Engine anly)
Valve full opening tlemperature 95°C
100°C

(ED-20 Engine only)

Valve lift Not less than 8 mm
Thermo-contral switch | ON 88°C or above
85°C or above
(ED-20)
OFF B4°C or below
90°C or below
(ED-20)
Radiator cap Relief valve opening pressure 73 - 103 kPa

(0.75 - 1.05 kgf/lem?®)

Radialor fan motor

[Reference]
Equipment to be used

Amperage
45 watt motor
80 watt motor

25-45A
52-82A

e (Coolant concentration meter

¢ (Circuit tester
« Radiator cap tester®
e Torgue wrench, etc.

* Radiator cap tester

LCOO00GT-00000

The radiator comes in two kinds: Toyo-made radiator and Denso-made radiator.
In the case of the Toyo-made radiator, it is possible to employ a conventional radiator cap tester. However,
the Denso-made NSR radiator requires an adaptor for testing NSR/NWR radiators.

Recommenced radiator cap tester

i Shape

-

Fart number and part name

Purpose

Radiator cap fester
RCT-2A
Handled by Banzai Limited
ROT-2
Handled by lyasaka Limited

For water leakage check use

Radialor cap \aster adaptor set
RCT-2A-208
Handled by Banzai Limiled
RCT-2AS
Handled by lyasaka Limited

For water leakage check use
(Tovo-made radialor)

Hadialor cap tester adapior sel A
RCT-2A-30S
Handled by Banzai Limited
RCT-2-AST
Handled by Iyasaka Limited

For water leakage check use
(Denso-made radiator)

LE000099-00087
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