ENGINE — COOLING SYSTEM EG-295

COOLING SYSTEM
DESCRIPTION

This engine utilizes a pressurized forced circulation cooling system which includes a thermostat
equipped with a bypass valve mounted on the inlet side. - '

OPERATION
[ o
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The cooling system is composed of the water jacket (inside the cylinder block and cylinder head),
radiator, water pump, thermostat, electric fan, hoses and other components.

Coolant which is heated in the water jacket is pumped to the radiator, through which the electric
fan draws air to cool the coolant as it passes through. Coolant which has bean cooled is then sent
back to the engine by the water pump, where it cools the engine.

The water jacket is a network of channels in the shell of the cylinder block and cylinder head
through which coolant passes. 1t is designed to provide adequate cooling of the cylinders and
combustion chambers which become heated during engine operation.
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RADIATOR
The radiator parforms the function of cooling the coolant whn:h has passed through the water
jacket and become hot. and it is mounted in the front of the vehicle. The radiator consists of an
upper tank and lower tank, and a core which connects the two tanks. The upper tank contains the
inlet for coolant from the water jacket and the filler inlet. it also has a hose attached through
which excess coolant or steam can flow. The lower tank has an outlet and drain cock for the
coolant. The core contains many tubes through which coolant flows from the upper tank to the
lower tank as well as cooling fins which radiate heat away from the coolant in the tubes. The air
drawn through the radiator by the electric fan, as well as the wind generated by the vehicle’s
travel, passes through the radiator, cooling the coolant. Models with automatic transmission
include an automatic transmission fluid coolsr built into the lower tank of the radiator. A fan with
an slectric motor is mounted behind the radiator to assist the flow of air through the radiator. The
fan operates when the engine coclant temperature becomes high in order to prevent it from
becoming too high.

RADIATOR CAP
The radiator cap is a pressure type cap which seals the radiator resulting in pressurization of the
radiator as the coolant expands. The pressurization prevents the coolant from boiling even when
the coolant tamperature exceeds 100°C (212°F). A relief valve (pressurizaticn valve) and a
vacuum valve {nagative pressure valve) are built into the radiator cap. The relief valve opens and
lats steam escape through the overflow pipe when the pressure generated inside the cooling

 gystem excesds the limit (coolant tempsrature: 110 — 120°C (230 — 248"F), pressurs; 59 —

103 kPa (0.80 — 1.05 kgf/cm?, 8.5 — 14.9 psi). The vacuum valve opens to alleviate the vacuum
which develops in the coclant system after the engine is stopped and the coolant temperature
drops. The valva's opening allows the coolant in the reservoir tank to return to the cooling
system. '

RADIATOFI RESERVOIR
The reservoir is used to catch coolant which overflows the cooling system as a result of
volumaetric expansion when the coolant is heated. The coolant in the reservoir returns to the
radiator when the coolant temperature drops, thus keeping the radiater full at all times and
avoiding neadless coolant loss,
Check the reservoir level to learn if the coolant needs to be raplnmshocl

WATER PUMP
The water pump is used for forced circulation of coolant through the cocling system. It is
mountad on the front of the cylinder block and driven by a timing balt.

THERMOSTAT
The thermostat has a wax type bypass valve and is mounted in the water inlet housing. The
thermostat includes a typs of automatic valve operated by fluctuations in the coolant tempera-
turs. This valve closes when the coolant temperature drops, preventing the circulation of coolant
through the engine and thus permitting the engine to warm up rapidly. The valve opens when the
coolant temperature has risen, allowing the circulation of coolant. Wax inside the thermostat
expands when heated and contracts when coolsd. Heating the wax thus generates pressure
which overpowaers the force of the spring which keeps the valve closed, thus opening the valve.
When the wax cools, its contraction allows the force of the spring to take effect once more,
closing the vailva. The thermostat in this engine cperates at a temperature of 82°C (180°F).




ENGINE — COOLING SYSTEM EG-297

PREPARATION o
SST (SPECIAL SERVICE TOOLS).
230—01010  Radiator Service Tool Set ST181
GM WQ © %
oo
=0 O

Lt

RECOMMENDED TOOLS

09082—-00050 TOYOTA Electrical Testsr Set

2T
=

BAIEW -7

EQUIPMENT

Heater

Radiator cap tester

Thermometer

Torgue 'wrench

o i
COOLANT “ o
Item Capacity . , Classification
Engine coclant (w/ Heater) Ethylens —glycol base
8T202 M/T {w/ Oil cooler) 7.0 liters (7.4 US qts, 8.2 Imp. qts)
M/T (w/o Oil cooler) 6.5 liters (8.9 US qts, 6.7 Imp. gts)
: AT 6.9 liters (7.3 US qts, 8.1 Imp- gts)
ST191 /T 6.8 liters (7.0 US qts, 5.8 Imp. qts)
' AT 7.0 liters (7.4 US qts, 8.2 Imp. qts)
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1.

(a)

(b)

(c)

COOLANT CHECK

CHECK ENGINE COOLANT LEVEL AT RADIATOR
RESERVOIR

The engine coclant leval should be between the
“LOW" and "FULL" lines.

i low, check for leaks and add engine coolant up to
the "FULL" line.

CHECK ENGINE COOLANT QUALITY

Remove the radiator cap.

CAUTION: To avoid the danger of being burned, do not
ramova the radiator cap while the engine and radiator are
still hot, as fluld and steam can be blown out under
pressure.

Thers should not be any excessive deposits of rust or

scale around the radiator ¢ap or radiator filler hols,

and the coolant should be free from oil.
If excessively dirty, replace the coolant.

Reinstall the radiator cap.
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EG-299

Draln Plug

COOLANT REPLACEMENT

1.
(a)

(b}

{c)

2.
(a)

DRAIN ENGINE COOLANT

Remove the radiator cap.

CAUTION: To avoid the danger of being burned do not
remove the radiator cap while the engine and radiator ars
still hot, as fluld and steam can bs blown out under
prassure.

Loosen the radiator drain plug {on the right side of the
radiator lower tank) and engine drain plug (on the left
rear of the eylinder block), and drain the coolant.
Close the drain plugs.
Torque:

26 N-m (250 kgf-cm, 18 ft- nm for engine

FILL ENGINE COOLANT

Slowly fill the system with coolant.

* Use a good brand of sthylene—glycol base cool-
ant and mix it according to the manufacturer’s
directions. :

& Using coolant which includes more than 50 %
ethylene —glycocl {but not mora than 70 %) is
recommended. '

NOTICE:

¢ Do not use an alcohol type coolant.

# Tha coolant should be mixed with demineralized
water or distilled water.

Capacity (w/ Heater)
8T202

M/T (w/ Oll coolar)
7.0 liters (7.4 US qts, 6.2 imp. qts)
M/T (w/o Ol sooler)
6.5 liters (8.9 US qts, 5.7 Imp. qts)
A/T
6.9 liters (7.3 US qts, 6.1 Imp. gts)
STi191
M/T
6.6 liters (7.0 US qts, 5.8 Imp. qts)
A/T :
7.0 liters (7.4 US qts, 6.2 Imp. qts)
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211885

~ (b) Install the radiator cap.

(c) Start the engine, and bleed the cooling system.

(d) Refill the radiator reservoir with coolant until it rea-
ches the “FULL" line.

3. CHECK ENGINE COOLANT FOR LEAKS



ENGINE — COOLING SYSTEM EG-301

COMPONENTS FOR REMOVAL AND
INSTALLATION
Alternator Wire
Timing Belt
Gasket
Na.2 Timing
Belt Cover
RH Engine
Mounting Bracket
52 530, 38) Alternator
Gasket
No.1 Timing
Bslt Cover
Crankshaft
Pulley
1
|
|
[
| Protector
|
| No.1 Idier Pulley
| 42 {428, 31}
I O-Ring
Tension 3priﬂ94—'§
I L
| #O-ing ) ekt
1 ) : b
‘| No.2 Idler Pulley
[Cewmn
|
I
Ahernator Drive Belt ' — ]
Adijusting Bar b - Water Pump and
L- Water Pump Cover
Assembly 1
Lower Radiator
Hose
| Nem (kgfem, f1bf) | @ Specified torque
4% Non-reusable part P e
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WATER PUMP REMOVAL

(See Components for Removal and Installation)

1.
2.

(a)

DRAIN ENGINE COOLANT
REMOVE TIMING BELT |
(See steps 1 to 6 and 8 to 11 on pages EG—35 to 40)

REMOVE TIMING BELT TENSION SPRING
Loosen the No.1 idler pulley boit, and remowve the
tension spring. | A

REMOVE NO.2 IDLER PULLEY

Remove the bolt and pulley.

REMOVE ALTERNATOR DRIVE BELT ADJUSTING

" BAR

Remove the bolt and adjusting bar.

REMOVE WATER PUMP AND WATER PUMP
COVER ASSEMBLY

Remove the 2 nuts holding the water pump to the
water bypass pipe.
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EG-303

(c)

(d)

1.

®)

Remove the 3 bolts in the sequence shown.

Disconnect the water pump cover from the water

. bypass pipe, and remove the water pump and water

pump.cover assembly.
Remove the gasket and 2 0—_r_ings from the water
pump and water bypass pipe.

REMOVE WATER PUMP FROM WATER PUMP
GCOVER R
Remove the 3 bolts, water pump and gasket.

AT

WATER PUMP 'INS'PECTION

INSPECT WATER PUMP
Turn the pulley and check that the watsr pump bear-
ing moves smoothly and quietly.

WATER PUMP INSTALLATION

{See Components for Removal and Installation )

INSTALL WATER PUMP TO WATER PUMP COVER
Install a new gasket and the water pump with the 3
bolts. : '
Torque: 8.8 N-m {80 kgf-¢em, 78 in.-Ibf)
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New O-Ring

New Gasket

2.

(a)

(b)
(c)

{d)

®

(o)

INSTALL WATER PUMP AND WATER PUMP
COVER ASSEMBLY .
Install new O—ring and gasket to water pump cover.

Install a new O--ring to the water bypass pipe.
Apply soapy water to the O—ring on the water bypass

pipe.

Connect the water pump cover to the water bypass

. pipe. Do not install the nuts yet.

Install the watar pump with the 3 bolts. Tighten the
boits in the sequence shown,
Torque: 8.8 N-m (90 kaf-em. 78 in.-Ibf)

Install the 2 nuts holding the water pump cover to the
water bypass pipe.
Torque: 9.3 N-m {85 kgf-cm, 82 in..ibf)
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EG-305

(a)

(b)

(a)
{b)

6.

INSTALL ALTERNATOR DRIVE BELT ADJUSTING
BAR

Install the adjusting bar with the bolt,

Torgque: 27 N-m (275 kgf-cm, 20 ft-1bf)

INSTALL NO.2 IDLER PULLEY

Install the pulley with the bolt.

Torque: 42 N.-m {425 kgf-cm, 31 ft.Ibf)

Check that the idler pulley moves smoothly.

INSTALL TIMING BELT TENSION SPRING

Install the tension spring. ;
Pry the No.1 pulley toward the left as far as it will go,
and tighten the pulley bolt.

INSTALL TIMING BELY

(See steps 6 to 8 and 10 to 16 on pages EG—44 to
49)

FILL RADIATOR WITH ENGINE COOLANT
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THERMOSTAT
COMPONENTS FOR REMOVAL AND

INSTALLATION

] b Ol

Water Inlet

% Non-reusable part

Thermostat

13684

THERMOSTAT REMOVAL

{See Components for Removal and Installation)

{b)
{c)

HINT: Removal of the thermostat would have an ad-
verse effect, causing a lowering of cooling efficiency.
Do not remove the thermostat, sven if the asngine
tends to overheat.

DRAIN ENGINE COOLANT

REMOVE WATER INLET AND THERMOSTAT
Remove the Z nuts, and disconnect the water inlet
from the water pump cover.

Remove the thermostat.

Remove the gasket from the thermostat.
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g

(a)

(b)

{c)

(d)

THERMOSTAT INSPECTION

INSPECT THERMOSTAT . '
HINT: The thermostat is numbered with the valve
opening temperature. : '

Immerse the thermostat in water and gradually heat
the water.

Check the valve opening temperaturs.
Valve opening temperature:

80 — 84°C (176 — 183°F) _
If the valve opening temperature is not as specified,
replace the thermostat.

Check the vaive lift.
Valve lift:
8 mm (0.31 in.) or more at 95°C (203°F)
If the valve lift is not as specified, replace the thermo-
stat.
Check that the valve spring is tight when the thermo-
stat is fully closed. ’
If not closed, replace the thermostat.
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1%

THERMOSTAT INSTALLATION

(See Components for Removal and Installation)
t. PLACE THERMOSTAT IN WATER PUMP
(a) Install 2 new gasket to the thermostat,

(b) Align the jiagle valve of the thermostat with the pro-
trusion of the water inlet, and insert the thermostat in
the water inlet. “

HINT: The jiggle valve may be set within §5° of either
side of the prescribed position.

2. INSTALL WATER INLET AND THERMOSTAT
Install the water inlet and thermostat with the 2 nuts.
Torque: 8.8 N-m {80 kgf-cm, 78 in.-Ibf)

3. FILL RADIATOR WITH ENGINE COOLANT
4. START ENGINE AND CHECK FOR LEAKS
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Radiator Cap

co1242

RADIATOR
'RADIATOR CLEANING

Using water or a steam cleaner, remove any mud and

. dirt from the radiator cora,

NOTICE: i using a high pressure typs cleaner, be careful

not tc deform the fins of the radiator core. If the cleaner

nozzle pressure Is 2,942 — 3,432 kPa (30 — 35 kgf/om’,

.. 427 — 498 psi), kesp a distance of at least 40 — 50 cm

(15.75 — 19.60 in.) between the radiator core and cleaner

RADIATOR INSPECTION

(a)

(b)

REMOVE RADIATOR CAP 7

CAUTION: To avoid the danger of belng bumad, do not
ramova the radiator cap whils the engine and radiator are
still hot. as fluid and steam can be biown out under
pressure.

INSPECT RADIATOR CAP
NOTICE: When parforming steps (a} and {b) below, keep
the radiator pump tester st sn angle of over 30° abovs
the horizontal.
Using a radiator cap tester, slowly pump the tester
and check that air is coming from the relief valve.
Pump speed:

1 push/3 ssconds or more
NOTICE: Push the pump at a constant spsed.
If air is not coming from the relief valve, replace the
radiator cap.
Pump the testar several times and measure the relief
valva opening prassure.
Pump spaed:

1st time

1 push/1 second or less
2nd time or more
Any spaesd

Standard cpening prassure:

T4 — 103 kPa

(0.76 — 1.05 kgf/cm’, 10.7 — 14.9 psi)
Minimum opening prossure:

59 kPa (0.6 kgt/cm® 8.5 psi}
If the opening pressurs is less than minimum, replace
the radiator cap.
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‘3.
(a)

(b)
(c)

INSPECT COOLING SYSTEM FOR LEAKS

Fill the radiator with coolant and attach a radiator cap
tester to the water filler.

Warm up the engine.

Pressurise the radiator to 118 kPa (1.2 kgf/cm?, 17.1
psi), and check that the pressure does not drop.

If the pressure drops, check the hoses, radiator or
water pump for leaks. If no external leaks are found,
check the heater core, cylinder block and cylinder
head.

REINSTALL RADIATOR CAP
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COMPONENTS FOR DISASSEMBLY AND
ASSEMBLY (ST191 only)

Radiator Cap

Upper Tank

+ 0O-Ring

Core

# O-Ring

¢ Non-reusable part

'\‘
i
]
i
& O_Hing_' Qil Cooler
% O-Ring '
_ & O-Ring
S8 —Drain Plug
oy o SR ———Water Temparature Switch
Ny + O-Ring

Washer —2 — Lower Tank

@ Plate Washer- -
4 L__‘_“Nl.lt .

PISIE

Temperature
Switch

Drain Plug -

P133%

Part “A"

Stopper Bolt

Overhaul Handle

L1205

RADIATOR DISASSEMBLY (ST191 only)

(5ee Components for Disaasembly and Assembly)

1.
(a)
(b)
2.
(a)
(b)
3.
(a)

(b)

REMOVE WATER TEMPERATURE SWITCH
Remove the water temperature switch.
Remove the O—ring.

REMOVE DRAIN PLUG

Remove the drain plug.

Remove the O—ring.

ASSEMBLY OF 8ST

S8T 08230-01010

Install the ciaw to the overhaul handle, inserting it in
the hole in part “A" as shown in the diagram.

While gripping the handle, adjust the stopper bolt so
that dimension "B” shown in the diagram is 0.2—0.5
mm (0.008-0.020 in.).

NOTICE: If this adjustment is not performsad, the claw
may be damaged.
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4, UNCAULK LOCK PLATES
Using SST to releasa the caulking. squeeze the handle
until stopped by the stopper bolt.
SST 09230-01010

5. REMOVE TANKS AND O—RINGS

{a) Lightly tap the bracket of the radiator (or radiator
hose inlet or outlet) with a soft—faced hammer and
remove the tank.

{b) Remove the O—ring.

6. A/T:
REMOVE OIl. COOLER FROM LOWER TANK

i {a) Loosen the nut, and remove the bolt and oil cooler
Plate e pipe.
Washer—o = oeeen {b} Remove the 2 nuts and plate washers.
Nut—g ey {c) Remove the oil coocler and 2 O—rings.
oil Coolmk o——Flate Washer
Hpe Eolt——g ==

P15203 _
Lower Tank RADIATOR ASSEMBLY (ST191 only) -

{Ses Components for Dissssembly and Assembly)
1. A/T: .
INSTALL OIL COOLER TO LOWER TANK
(a) - Clean the O—ring contact surface of the lower tank
and oil cooler.

Qil Cooler ' T ‘ -
Pipe *—Nut {b) Install 2 new O—rings to the oil cooler.
PIB203 Bolt—4 290 {e) Install the oil cooler with the O—rings to the lower

tank.

(d)} Install the Z plate washers and nuts.

: Torque: 8.3 N-m (85 kgf-cm, 74 In.-Ibf)

(e} Install the cooler pipe with the nut and bol,
Torque: 14.7 N-m (150 kgf-em. 11 ftIbf) for nut
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2. [INSPECT LOCK PLATE
Inspect the lock plate for damage.
HINT: '
e If the sides of the lock plate groove are deformed,
reassambly of thé tank will be impossible.
® Therefore, first correct any deformation with
pliers or similar object. Water leakage will result
if the bottom of the lock plate groove is damaged

co1267 or dented. Therefore, repair or replace if neces- - "
sary.

3. INSTALL NEW O-RINGS AND TANKS
' (a) After checking that there are no foreign cbjects in the
lock plate groove, install the new O—ring without

O Normsl |X Twisted hwisting 4. _ '
HINT: When cleaning the lock plate groove, lightly rub

g it with sand paper without scratching it. -
L‘\O-Ring X Twisted

(b) Install the tank without damaging the O~ring.
{c) Tap the lock plate with a soft—faced hammer so that
there is no gap between it and the tank. - -

. 4. ASSEMBLY OF 88T

S8T 09230-01010 o _

{a) - Install the punch assembly to the overhaul handle,
inserting it in the hole in part "A" as shown in the
illustration. “

(b) While gripping the handle, adjust the stopper bolt so
that dimension "B” shown in the diagram is 7.7 mm
(0.30 in.).

Fart "A™

Dimension “8"

Stopper Bolt




Ea-a14 ENGINE — COOLING SYSTEM
5. CAULK LOCK PLATE
5 3 7 {a) Lightly press SST against the lock plate in the order
— ) N ' PO shown in the illustration. After repeating this a few
timas, fully caulk the lock plate by squeezing the
. handle until stopped by the stoppar bolit.

SST 09230-01010

HINT:
¢ Do not stake the areas pretruding arcund the
pipes, brackets or tank ribs.

® The points shown in the illustration cannot be
staked with the SST. Use pliers or similar cbject
and be careful not to damage the core plates.

(b} Check the lock plate height (H) after completing the
caulking,
Plate helght:
1.76 — 8.26 mm (0.3061 — 0.3248 in.)
If not within the specified height, adjust the stopper
bolt of the handie again and perform the caulking
again.
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6. INSTALL WATER TEMPERATURE SWITCH
{a) Install a new O—ring to the water temparature switch.
{b} ' Install the water temperature switch.
N o 7 7. INSTALL DRAIN PLUG
{(a) Install a new O—ring to the drain plug.
{b) Install the drain plug.

Temperature
Switch

Drain Plug

Pi3%

8. INSPECT FOR WATER LEAKS

(a) Tighten the drain piug.

(b) Plug the inlet and outlst pipes of the radiator with
SS8T.
SST 09230-01010

(c) Using a . radiator cap tester, apply pressure to the
radiator.
Test pressure: 177 kPa (1.8 kof/em?, 26 psi)

'D (d} Inspect for water leaks.

HINT: On radiators with resin tanks, there is a clear-
ance between the tank and lock plats whers a minute
amount of air will remain, giving the appearance of an
air leak when the radiator is submerged in water.
Therefore, before performing the water leak test, first
swish the radiator around in the watar until all air
bubbles disappear.

8. PAINT TANK PLATE
HINT: If the water leak test checks out okay, allow thse
radiator to completely dry and then paint the lock
platss.
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ELECTRIC COOLING FAN

‘ T
Part Location
§T202 %Ng.2 Cooling Fan Relay Eﬁf G
{*FAN No.2"} ;
M-Fuse
- AM1
40A,
*Na.3 Cooling Fan—]
Relay
{*FAN No.3")
*No.2 Cooling
Fan
Engine Main C
Water Temperature T Relay . No.1 Cooling
Switch : {(*EG MAIN"} Fan Relay
,. _ © _["FAN No.1"}
No.1 Cooling Fan - - '
; _ =000 3 _
E""'ﬂmﬂ Qm'.ﬁ——y,;fgg;
H-Fuse”'/ :
ALT 1004
. - M-Fusa
ST191 H-Fuse COS 30A
AM1
*No.3 Cooling Fan Relay A
“FAN No.2"}
iDD Fuse
*No.2 Cooling Fan Il 1N GAUGE
Relay : | 10A
{“FAN No.2°| noong
No.2 No.1 Cooling Fan Relay
j{"‘FAN No.17)
L — M-Fuse
RDI 30A
aE=  NBi=
| e | e | it }
for— [ — ] — ]
No.1 Cooling Fan D ===1B K '_:Ll':ru'TgOA
(] O
// N
*w/ A/C M-Fuse Eunglne Main RE'?‘,I'
mggﬁ CDS 30A {"ENGINE MAIN"} it
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System Circuit

[ LB

On—Vehicle Inspection

1.. CHECK CCOLING FAN OPERATION WITH LOW
TEMPERATURE (Below B83°C (181°F)) .
(8) Tum the ignition switch ON.

(b} Check that the cooling fan stops. ;
If not, check the cooling fan relay and water tempera-
ture switch, and check for a separated connector or
severad wire between the cooling fan relay and water
temperatura switch.
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{c) Disconnect the water temperature switch connector.

{d) Check that the cooling fan rotates.
' If not, chack the fan main relay, cooling fan relay,
cooling fan, fuses, and check for short circuit between
4 o R he cooling fan relay and water temperature switch.
YA e L ng
o SN

{h} Reconnect the water tamperature switch connector.,

2. CHECK COOLING FAN OPERATION WITH HIGH
TEMPERATURE (Above 93°C (199°F))
(a) Start the engine, and raise coolant temperature to
' above 93°C (199°F).

ib) Check that the cooling fan rotates.
if not, replace the water tamperature sv!.-itch.
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BN ~01

No.1 Cooling Fan

NO.1 COOLING FAN INSPECTION
1. DISCONNECT COOLING FAN CONNECTOR

2. INSPECT NO.1 COOLING FAN
(a) Connect battery and ammeter to the cooling fan con-
. nactor.
(b} Check that the cooling fan rotates smoothly, and
check the reading on the ammater.
Standard amperage (NIPPONDENSO):

8T202
80 —-74A
ST191
Europe
32—-44A
‘Others (M/T)
60—-74A
Others (A/T)
9.1 —-111A
Standard amperage (BOSCH):
29 - 4.1A

3. RECONNECT COOLING FAN CONNECTOR
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'COMPONENTS FOR DISASSEMBLY AND

ASSEMBLY (NIPPONDENSO)

sSTN

P1633%
P13585

Fan

Fan Shroud

Fan Motor

- Connectar Holder

Fan Motor
Connector Holder

Wire Clip

216
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oAt

NO.1 COOLING FAN DISASSEMBLY
(NIPPONDENSO) -

(See Components for Disassembly and Assembly)
1. REMOVE FAN
Remove the nut and fan.

. REMOVE FAN MOTOR

(a) ST202:
Disconnect the wire and connector from the fan
shroud. - :

(b) ST191:
Remove the holder and 2 olips. disconnect the wire
from the fan shroud. o

(c) Disconnect the connector from the holder.

(d) Remove the 3 screws and fan motor.

NO.1 COOLING FAN ASSEMBLY
(NIPPONDENSO)

{See Componants for Disassembly and Assembly)
1. INSTALL FAN MOTOR
{a) Install the fan motor with the 3 scraws.
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(b) Install the connector to the hoider.
{c) ST202:

Install the wire and connector to the fan shroud.
{d) ST191.

Install the wire with the holder and 2 clips.

2. INSTALL FAN
Install the fan with the nut.
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EG-323

‘COMPONENTS FOR DISASSEMBLY AND -
ASSEMBLY (BOSCH)

Fan

C-Ring

Fan Maotor

. ‘W'lraCIﬁmﬁ -

Fan Shroud Deain Fipe

P17232

P17

" NO.1 COOLING FAN DISASSEMBLY -
" (BOSCH) :

(See Components for Dnsassamblv and Ashembly]
1. REMOVE FAN :
Remove the C—ring and fan.

2. REMOVE FAN MOTOR

{a) Remcve the holder and 3 wire clamps, disconnect the
wire from the fan shroud.

{b) Disconnect the connactor from the holder.
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{c}] Remove the drain pipe from the fan motor.
(d} Remove the 3 nuts and fan motor.

L

NO.1 COOLING FAN ASSEMBLY
(BOSCH)

{See Components for Disassembly and Assembly)
1. INSTALL FAN MOTOR

(a) Install the fan motor with the 3 nuts.

{b} Install the drain pipe to the fan motor.

(c) Install the connector to the holder.
(d) Instail the wire with the holder and 3 wire clamps.

2. INSTALL FAN :
Install the fan with the C—ring.
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w/ A/C:
No.2 Cooling Fan

NO.2 COOLING FAN INSPECTION
1. DISCONNECT COOLING FAN CONNECTOR

Ammeter 2. INSPECT NO.2 COOLING FAN

\ (a) Connect battery and ammeter to the cooling fan con-
_ nector.

(b) Check that the cooling fan rotates smoothly, and
- check the reading on the ammater.
Standard ampsrage:
$T202
" BO0-—-74A
ST191

58 -74A
3. RECONNECT COOLING FAN CONNECTOR
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COMPONENTS FOR DISASSEMBLY AND

ASSEMBLY

ST202

5TIN

P15388
P13596

Connector Holder

Fan Shroud

Connectar Holder

Fan Shroud

Fan Motor

Fan Motor Cover

21107
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EG-327

F15331

NO.2 COOLING FAN DISASSEMBLY

(See Components for Disassembly and Asse'ml:ilv}
1. REMOVE FAN
Remove the 3 screws and fan.

2. REMOVE FAN MOTOR COVER
Remove the 3 screws and motor cover.

3. REMOVE FAN MOTOR

[

(a) Disconnect the wire and connector from the fan

shroud.

{(b) Remove the 3 screws and fan motor.
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NO.2 COOLING FAN ASSEMBLY

{(See Components for Disassembly and Assembly)

1. INSTALL FAN MOTOR _
{a} Install the fan motor with the 3 screws.

(b} Install the wire and connector to tha fan shroud.

2. INSTALL FAN MOTOR COVER
Install the motor cover with the 3 screws.

3. INSTALL FAN :
Install the fan with the 3 scraws.
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Water Temperature Switch
WATER TEMPERATURE SWITCH |

INSPECTION

1. DRAIN ENGINE COOLANT .
' 2. REMOVE WATER TEMPERATURE SWITCH

3. INSPECT WATER TEMPERATURE SWITCH

{a) Using an ohmmeter, check that there is no continuity
between the terminals when the coolant tamperature
is above 93°C (199°F).

(b) Using an ohmmeter, check that there is continuity
between the terminals when the coolant temparatura
is below 83°C (181°F).

If continuity is not as specified, replace the switch.

4. REINSTALL WATER TEMPERATURE SWITGH
6. REFILL WITH ENGINE COOLANT



ENGINE — COOLING SYSTEM

sT1:

e

Continuity

FO301

Engine Main Relay

(‘EG MAIN" for ST202)
(“ENGINE MAIN" for ST191)

ENGINE MAIN RELAY INSPECTION

1.
2.

3.
{a)
(b}
(c)

B.
{a)
(b}

{c)

REMOVE RELAY BOX COVER
REMOVE ENGINE MAIN RELAY

INSPECT ENGINE MAIN RELAY

Inspect relay continuity

Using an ohmmeter, check that there is continuity
between terminals 3 and 5.

Chack that there is continuity between tarminals 2
and 4.

Check that there Is no continuity between terminals 1
and 2,

If continuity is not as specified, replace the relay.

Inspect relay opsration

Apply battery voltage across terminals 3 and 5.
Using an chmmeter, check that thers is no continuity
betwean terminals 2 and 4. '

Check that there is continuity between terminals 1
and 2.

If operation is not as specified, replace the relay.

REINSTALL ENGINE MAIN RELAY
REINSTALL RELAY BOX COVER
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571202

Fan Relay

ST

No.1 Cooling Fan Relay ("FAN NO.1)

NO.1 COOLING FAN RELAY INSPEGTION

1-
2.

(a)
(b}

BI
(a)
(b)

{b)

REMOVE RELAY BOX COVER .
REMOVE NO.1 COOLING FAN RELAY

INSPECT NO.1 COOLING FAN RELAY
(NIPPONDENSO)

Inspect relay continuity :

Using an ohmmeter, check that there is continuity
between tarminals 1 and 2.

Check that there is c:ontmurtv between tarminals 3
and 4.

If continuity is not as specified, repiace the relay.

Inspect relay operation

Apply battery voltage across terminals 1 and 2.
Using an chmmeter, check that there i |s no continuity
bstween terminals 3 and 4. _

If opsration is not as specified, replace the relay.

INSPECT NO.1 COOLING FAN RELAY = .
(BOSCH)

Inspect relay continuity

Using an ohmmeter, check that there is continuity
batween terminals 86 and 85.

Check that there is continuity between terminals 30
and 87a. o

If continuity is not as specified, replace the relay.
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BOSCH 7 B. Ingpect relay operation |
| (a) - Apply battery voltage across terminals 86 and B5.
{b) Using an ohmmeter, check that there is no continuity
betwsean terminals 30 and 87a.
If operation is not as specifiad, "rlaplac-a the relay.
5. REINSTALL NO.1 COCLING FAN RELAY
6. REINSTALL RELAY BOX COVER

m ' ;Y
5| Contin

ity

w/ A/C: . :
No.2 Cooling Fan Relay ("FAN NO.27)

NO.2 COOLING FAN RELAY INSPECTION

1. REMOVE RELAY BOX COVER - -
2. REMOVE NO.2 COOLING F.i\H_'HE_LA_Y

P16173

P13655
Ohmmeter Ohmmetar 3. INSPECT NO.2 COOLING FAN RELAY
— k A.  inspect relay continuity :
ntinuity Ol— {a) ‘Using an ohmmeter, check that there is continuity
1 I }- between terminals 1 and 2. ' o

{b}) Chack that there is continuity between terminals 3
and 4. _ ' _

(¢) Check that there is no continuity between terminals 3
and B. -

if continuity is not as spacified, replace the relay.

B. Inspect relsy operation . ;
(a) Apply battery voltage across terminals 1 and 2. -
(b)Y Using an ohmmater, check that there is no continuity
- betwean terminals 3 and 4. % ’
(¢) Using an ohmmeter, check that there is eontinuity
" between terminals 3 and 5.
If operation is not as specified, replace the relay.
4. ' REINSTALL NO.2 COOLING FAN RELAY
5. REINSTALL RELAY BOX COVER
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w/ A/C: .
No.3 Cooling Fan Relay {"FAN NO.3")
-NO.3 COOLING FAN RELAY INSPECTION

1. REMOVE RELAY BOX COVER
2. REMOVE NO.3 COOLING FAN RELAY

3. [INSPECT NO.3 COOLING FAN RELAY

(NIPPONDENSO)

. Inspect relay continulty

{a) Using an ohmmeter, check that thers is continuity
batween terminals 1 and 2.

ib) Check that there is no continuity between terminals 3
and 5.
If continuity is not as specified. replace the relay.

. Inspect relay operation

{a) Apply battery voltage across terminals 1 and 2.

{b} Using an ohmmeter, check that there is continuity
between terminals 3 and 5.

If operation is not as specified, replace the relay.

PO? 1T

4. INSPECT NO.3 COOLING FAN RELAY
(BOSCH)

A. Inspect relay continuity

fa) Using an ohmmeter, check that there is continuity
batwean terminais 86 and 85.

(b} Check that there is no continuity between tarminals
30 and 87.
i continuity is not as specified, replace the relay.

PI70BL
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P17082

B.
(a)
(b}

Inspect relay operation ,
Apply battery voltage across terminals 86 and 85.
Using an ohmmeter, check that there is continuity
betwean terminals 30 and 87.

If operation is not as specified, replace the relay.

REINSTALL NO.3 COOLING FAN RELAY
REINSTALL RELAY BOX COVER
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SERVICE SPECIFICATIONS

SERVICE DATA
Thermostat Valve opening temperature BO — B4°C (176 — 183"F)
| Valve lift o at 95°C (203°F) | 8 mm (0.31 in) or more
Radiator cap Relief valve apening prossure STD | 74 — 103 kPa (.75 — 1.05 kef/em®, 10.7 — 14.9 psi)
Limit | B8 kPa (0.6 kpf/om®, B.5 psi}
No.1 Rotating amperage {NIPFONDENSQ)
electric gT202 80 —-T74A
cooling fan ST1 Eurcpe | 3.2 —44 A
Others (M/T) | 80— 74 A
COthers [A/T} | 8.1 —11.1 A

Rotating amperaga {BOSCH) : 2.9. =41 A
No.2 Ratating amperage 81202 | BO—T74 A
slectric ST BB —-T74A
cooling fan

WO =08
TORQUE SPECIFICATIONS
Part tightened N-m kgf-om ftIbf

Cylinder block x Drain plug 25 : 250 18
Water pump x Water pump covsr 88 . 80 78 inslbt
Water pump x Cylindar block 88 20 78 in-bd
Water bypass pipe x Water pump cover 8.3 5 82 in.lbf
Abltemator drive belt adjusting bar x Cylinder block 27 276 20
No.2 idler pulley x Cylinder block 42 428 3
Watar inlet x Watar pump cover " 88 1) ‘78 In.bf




