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DESCRIPTION

The cooling systemis of the sealed fype. The coolant flow
is forced by a centrifugal pump driven by the crankshaft
through a poly-V type belt.

A thermostat maintains the engine temperature within
oplimum values; the thermostat opens when the coolant
temperature reaches about 87°C (188°F).

The coolant is cooledin the radiator by means of ram air
effect and by a two-speed electric fan controlled by a ra-
diater mounted thermal swilch; an additional resistor and
a relay select the higher speed of the electric fanin case
of excessive iemperaiure.

The headertanktops-upthe coolingsystemin case of low
coolant level, and absorbs the changes of coglant volume
due to changes in temperature; the header tank also
enabiles to bleed the air from the system.

The cooling system also includes a coolant iemperature
sensorwhich controlsthe maximumtemperature waming
lamp onthe instrument panel. The warning lamp lurns on
when the ¢oolant temperalure increases above 115°C
(239°F).

A further sensor on the header tank monitors the coslant
minimum level and directs level signals 1o the relevant
warmning lamp on the instrument panel.

SYSTEM OPERATION

After the engine has been cooled, the coolant fiows io the
thermostat unit. If the temperature is below 87°C (188°F)
the coolant is direcled 1o the pump,; if the temperature is
above the limit value, the cooclant is directed to the
radiator. After cooling, the coolant returns 1o the pump
and is then directed 10 the engine.

Moreover, a cooling system offtake maintains the throttle
body to a constant temperalure; a second offtake is also
provided 1o cool the engine oil through a heat exchanger
located below the il filler.

Two vent pipes connecl the highes! points of the system
(radiator and throtile body) to the header tank, and allow
bleeding in the header tank ol any air thal could be
trapped in Lhe system.

A further offtake supplies the air conditioning heater,
which provides heating of the vehicle interior {refer to
Group 80).

CAUTION:

The anii-freezing mixture is harmiul for the
paintwark. Avold any contact with painted
surfaces.

_IIZ}E'&INING OF THE HYDRAULIC SYS-

1. Disconnect (-) kead from the battery.
2. Unscrew and remove header tank cap.

WARNING:
Do not absaolutely remove the header tank
cap while the engine Is warm.

07-3

3. Loosen clamp fixing the radiator outiet slesve, and
disconnect sleeve fromthe radiator; drain and collect
coolant in 8 suitable container located underneath
the vahicle.

RADIATOR




=)

COOLING SYSTEM

SERVICING OF THE HYDRAULIC
SYSTEM

1.

- Connect radiator sleave and any other hose previ-
ously disconnaected; check that all clamps are prop-
erly tightened.

Service the system 1o the MAX level mark on the
header tank.

The type and approximate quantity of coolant are in-
dicated in the table below:

Minimum outside *C =20 ~40
temperatura °F -4 40
Concentrated IHers 4.3 71
Antl-freaze Gals. 1.15 1.8
Distilled water IHers 8.7 59
(Dilution) Gals. 2.35 1.6
Antk-freeze IHers 13 -
mixture Gals. 3.5 -
(Ready for use)

NOTE: The quantities shown inthe abovetable are

referred to the total capacity of the cooling
system. Note that servicing capacity 1s 9.5
Iters (2.55 Gals.).

Start engine and bring to normal operating tempera-
ture range, so thatopening of thermostat will vent any
air irapped in the system,
With cold engine, top-up coolant to the MAX lavel
mark on the header tank.
Screw and tighien the header tank pressurized

cap.

NOTE: To increase protection from -20°C (-4°F})

1o -40°C (-40°F) without draining the sys-
iem completely, replace about 4 Iers (1.1
gals) of freezing mixiure with the same
quantity of the specified concentrated antl-
freaze.
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CAUTION:

it is recommended not to mix anil-freeze
flulds of ditferent types or brands.

Do not usé antl-rust addliives, which could
ba not compatible with the antl-freeze used
in system.

HEADER TANK
The header tank provides the toliowing functions:

- Supply the system with coolant in case the leve!
decreases.

- Expansion box for the absorption of coolant changes
of volume due to the vanations of temperature dunng
enginae operation.

- Bileeding of air bubbles trapped in the system by
means of two lines connected 1o the highest points of
the system.

A pressurized cap allows sealing of the header tank;
anyway, if excessive pressure builds-up in the tank, a
reliaf valve opens and discharges the excess pressure.
Relief valve setting: 100 kPa (14.5 p.s.i.)

The header tank is made of plastic.

PRESSURIZED

HEADER
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A sensor instalisd on the header tank controls a warning
lamp on the instrumeni panel 1o alert when the level of
coolant in the tank is insutficient.
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REMOVAL/INSTALLATION

1. Drainthe hydraulic system (refer 1o page 7-3.

2. Disconnect electric connector from the engine cool-

ant level sensor,

3. Loosen clamps and disconnect all lines from the
header fank.

4. Remove header tank.

CLAMP COMNECTOR
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PRESSURIZED CAP SEAL TEST

1.  Perform test using the seal test tool.

2. Screw fitting to lower end of test tooi.

3. Instalithe pressurized cap of header tank on tesi tool

fitting.

4. Manually actuate the test locl piston and pressurize
the pressurized cap; read on the test fool gauge the
pressure value at which the cap relief valve opens.

TEST TOOL

FITTING

PRESSURIZED CAF

@ Pressurized cap setling

100 kPa (14.5 p.8.l.)

HYDRAULIC SYSTEM PROOF TEST

1. Unscrew and remove pressurized cap from headsr
tank.

2. Screw hydraulic system proof test tool and relevant
fitting onlo header tank filler.

3.  Manually pressurize the system and check on proof
test tool gauge that pressure remains to the pre-
scribed value. If pressure decreases, check for
leaks through the sleeves or radiator.
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HEADER
TANK

Hydraullc system test prassura

107.9 kPa (15.6 p.s.L)

WARNING:

Due to safety reascns, never exceed the
pressure of 138 KPa (20 psl) during tests
described above.

PUMP AND THERMOSTAT UNIT

The water pump is of the vane centrifugal type; the pump
bodyismade of a specialaluminum alioy, andthe impsller
ig made of cast iron.

The pumpis fixed to the engine block frant side by means
ol ning screws.

A gasket is Installed between the engine block and the
pump.

The pump is driven by the crankshatt through a "poly-V
type belt; continuous operation of the pump ensures a
continuous llow of coolant.

The thermostat unit is located just above the pump
body.

The thermostat maintains the engine temperature within

07 -6
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the normal operating limits; the thermostat valve directs
the coclant to the pump when the coolant temperature is
below 87°C (188°F); when the coolant temperature ex-
ceeds the above limit, the thermostat valve opens and
directs the coolant to the radiator.

THERMOSTAT
UNIT

Frem cylindar
haads manifold

The thermostat unit includes a coolant temperaiure sen-
sor which supplies temperature signals to the coolant
temparature gauge and coolant maximum temperature
wamning lamp on tha instrument panel,
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REMOVAL/INSTALLATION

1. Disconnect (-] lead from battery.

2. Drain hydraulic system (refer to page 7-3).

3. Disconnect pressure line from thermostat unit.

4. Disconnect the engine coolant temperature sensor

connector (for signals to the control unit).

Disconnect ground cable.

6. Remove gauge and waming lamp temperature sen-
sor (for signals to the instrument panel).

7. Disconnect the return line fram the pump.

8. Remove the water pump and air conditioning com-
pressor drive belt {refer io Group 0D).

9. Remove the engine timing belt {refer to Group 00).

22.1 Hlbs

ENGINE COOLANT 'II

TEMPERATURE GROUND
SENSOR CABLE

i

14,4 {0 181 Kibs
{19.6 to 24.5 N-m)

f{( COOLANT TEMPERATURE
/ GAUGE AND MAX. COOLANT

TEMPERATURE WARNING
LAMP SENSOR

PRESSLURE
LINE

10. Disconnect coolant/oil exchanger lines (only lor
vehicles equipped with water-pil heat exchanger].
11. Using the torque reactor N. 1.820.051.000, remove
the oil pump pullay. _

Remove the coolant pump and air conditioning com-
pressor belt tightener.

Remove water pump pulley.

12,

13,

14.
15.

16.
17.

07 -7

COOLANTAOIL EXCHANGER
LINES {ONLY FOR VEHICLES
EQUIPRED WITH WATER-DIL
HEAT EXCHAMGER)

QIL
PUNP
PULLEY

Remove clamps from lines from cylinder heads to
thermostat unit.

Remove the water pump complete of thermostat unit.
Remove the gasket.

Reinstallthe parts by reversing the order of the above
sleps; torgue fixing pars to the prescribed values.

LINES FROM
CYLINDER HEADS

53 lo 58 Hibs
(6.1 1o 8.3 Nm)

3 wWhen theinstallation is completec, check belt
tension {refer to Group 00} service the hy- -
draulic system (referto page 07- 4 ) and check
for absence of leaks

(=5,
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DISASSEMBELY/REASSEMBLY

1. Disassembly the pump and thermostat unit into
parts shown in the figure below. '

THERMOSTAT UNIT
COVER

5.9 to 7.4 f.ibe
_ (6.1 1010 N-m)
® =
PACKING )

WATER PUMP \ﬁﬂ:‘:"

2. Reassembly the pump andthermosiat unit by revers-
ing the order of disassembly procedure; replace all
packings and torque parts to the prescribed values.

CHECKS AND INSPECTIONS
Water Pump

1. Check pump body and impeller for proper conditions
and absance of oxidation and corrosion traces.

2. Chack for excessive axial play of impeller.

3. Check pump frent packing for proper conditions and
sealing.
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NOTE: Light leaks through the drain holes are

normal.
4. Check bearing for wear of races, balis and roliers.

Replace the pump if any the above defects is detected.
VENT

]
o
N
Y
BEARING IMPELLER

DRAIM

HOLE PUMP BOOY

Thermostat unit

Check thermostat setting as follows.

1. Suspend thermostatin a container filied with water;
heat the water.

2. Using athermometer, check that beginning of open-
ing, and completion of opening, happen at the values
shown in the table below.

' m

Check that the total bulb travel ranges within the
values shown in the table below.

CAUTION:

Ensure that both the thermometer and the
thermal switch do not contact the bottom of
contalner

Thermostat setting

Beglnningof opening | 87+2C° | 188:4°F
Fully opening 89 C° ~ 210°F
Total bulb travel >75mm | 203In
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Replace thermaostat if correct values are not obtained.
THERMOMETER

RADIATOR

The radiaior capability is such that proper cooling of the
engine in ensured in the various operating conditions.
The radiator consists of a heat exchange unit (iotal heat
exchange surface 21.5 sq. dm (333 sqg. in}) and of two
lateral chambers, each provided with fittings for the inlel
and outlet of coolant. Pipes and fins of the heat exchange
unit are made of aluminum; the lateral chambers are
made of plastic.

REMOVAL/INSTALLATION

Disconnect (-) lead from battery.
Drain-the hydraulic system (refer o page 7- 3).
Disconnect engine hood release cables.
Remove upper cross beam.
Remove strap.

HOOD

RELEASE UPPER
CABLE CROSE BEAM STRAP

il ol o

Disconnect lines from radiator.

7. Disconnect raciator fan thermal switch connector.

8. Disconnect engine coolant electric fan motor power
supply connector.

9. Remove radiator by sliding it upwards.

10. Remove and retain shims between radiator and
support frame (only for vehicles equipped with spac-
ars between engine support frame and bodywork).

11. Reinstall the radiator by reversing the order of the
above procedure.

o

RAGIATOR
FAN THERM AL
SWITCH

ENGINE COOLANT
ELECTRIC FAN MOTOR
CONNECTOR

After radiator has been reinstalled, senvice the
hydraulic system (refer 1o page 7-4) and check
for absence of leaks.

CAUTION:

Torgue line clamps carefully to avold dam-
aging of the lateral chambers. Avold hitting
the radiator and the lateral chambers with
wranches or other tools.




DISASSEMBLY/REASSEMBLY

1. Remove the air conveycr and the engine coolant
electric fanfromthe radiator, if required, asillustrated
below.

3859 f.ibs

ENG, COOLANT
ELECTRIC FAN RADIATOR

SUPPLEMENTARY /
:.. .I‘.‘a},"‘. —
RADIATOR i,

FAN THERMAL L _
SWITCH "J'!l A

(51,

)

ELECTRIC FAMN ENGINE
MOTOR COOLANT CONVEYOR

ELECTRIC
FaAN

2. Reassembly the parts by reversing the order of
disassembly procedure; torque paris to the pra-
scribed values.

anti-seizure compound (R. GORI Never Seez)
at reassembly.

"B Wipe radiator fan thermal switch thread with
[==]

RADIATOR PROOF TEST

1. Carefully cap all coolant iniet and outiet fittings.

2. Dip radialor in a container filled with water.

3. Pressurize the radiatorto 111 KPa {16.2 p.s.i.) with
compressed airthrough a suitablefittinginstalledon
one of the filler caps.

4. If air bubbles are noted, the radiator is not service-
able and must be replaced since repair is not al-
lowed.

07 -10
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COMPRESSED AIR
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Radiator test pressure

111 kPa (16.2 p.s.l)

ENGINE COOLANT ELECTRIC FAN

The two-speed electric fan increases the radiator heat
exchange capability,whenthe temperaturein the radiator
reaches a pra-set value (92°C/198°F) a thermal switch
actuates the electric fan.

An additional contact on the thermal switch and resistor
will select the fan high speed if ihe temperature tends 1o
increase furtherly (above 97°C/206°F).

NOTE: Forthe troubleshooting in case of a malfunc-
tion of the electric fan, and for the checks and
inspections of the other companents (supple-
mentary resistor, relays, etc...) refer to the
"WIRING DIAGRAMS AND ELECTRICAL
DIAGNOSIS™,

Tha thermal switch setting check is however

indicated in the following paragraph.
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| ENG. COOLANT
ELECTRIC FAN
SUPPLEMENTARY
RESISTOR

o2

" RADIATOR FAN
THERMAL SWITCH

RADIATOR FAN THERMAL SWITCH
CHECKS AND INSPECTIONS

Check the thermal swilch setling as follows:

1. Suspend the thermal switch in a container filied with
water; heat the water.

2. Using a thermomeler and a multimeter, check that
thermal switch triggers (the circuit closes at the iwo
pins of connector A) at the lemperature correspond-
Ing to the first speed of the electric fan.

3. Checkinanalogythatthe thermal swiltch triggers (the
circuit closes between a pin of conngctor A and pin of
connector B) at the lemperature corresponding to
the second speed of the eleciric fan.

CAUTION:
Ensure that both the thermometer and the
thermal switch do not contact the bottom of
container.

Electric fan actuation temperaiures

1st speed:
2nd speed:

92°C (198°F)
97°C (206°F)

07 - 11
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Replace thermal swiich i comect values are not ob-
tained.

CONNECTOR A

THERMOMETER 0
2 CONNECTOR E

RADIATOR
FAN THERM AL

COOLANT/OIL HEAT EXCHANGER

On “S§" version vehicles the increased engine power
demands a better cooling of the engine. Improvement of
engine cooling has been obtained with several devices
and modifications that include a heat exchanger for the
engine il cooling.

The coolanVoil exchanger, located below the oil filter,
provides a noticeable cooling of engine cil, thus increas-
ing the oil cooling and lubricating characleristics.

t HEMT EXCHANGER

oL
FILTER




=

The oil cools up flowing through a series of
passages in the heat exchanger before reaching the
oil fiter, and returns directly in flow through the central
passage.

When the engine is cold, and cil densily is higher, the
control valve opens and allows a higher oil flow, thatdoes
nol cross the exchanger passages, but reaches the oil
filer directly.

REMOVAL/INSTALLATION

1. Remove oll filter using the relevant tool.

2. Unscrew fitting between filer and heat ex-
changer.

3. Disconnect engine coolamt supply and return
lines.

4. Remove the heat exchanger.

07 -12
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5. Remove and retain packing.
6. Reinstall by reversing the order of the above steps:
torque fixing pars to the prescribed values.

4.3 R.iba PACKING

{50 N-m}

HEAT
EXCHANGER

CHECKS AND INSPECTIONS

Thoroughly clean the heat exchanger from any trace of
dirt and oil; carefully inspect the cooling passages for
obsiructions.
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TECHNICAL CHARACTERISTICS AND SPECIFICATIONS

COOLING SYSTEM
Hydraulic system test pressure 107.9 kPa 15.6 p.s.i.
Pressurized cap pressure setting 100 kPa 145 p.si.
Radiator proof test pressure 111 kPa 16.2 p.s.i.
THERMOSTAT
Temperature at beginning of opening 8712 °C 18844 °F
Temperature at full opening g9 °C 210 °F
Total bulb travel 7.5 mm 0.3in
ELECTRIC FAN
Actualing temperature, 1st speed 82 °C 198 °F
Actuating temperalure, 2nd speed 97 °C 206 °F
COOLANT
Minimum outside temperature -20°C (-4 °F) -40 *C (-40 °F)
Concentrated anti-freeze 43Wers 1.15gals | 71liters 1.9gals
Dilution distilled water 87lters 235gals | 59litars  1.6gals
Ready-lor-use anti-freeze mixture 13 liters 3.5 gals — —_
NOTE: Saervicing capacity 9.5 liters (2.55 Gals)
FLUIDS AND LUBRICANTS
Application Type Name
Thermal switch thread Anti-seizure compound R. GORI Never Seez

07-13
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TIGHTENING TORQUES

Water pump to engine block attacking screws hEto69flbs 8.1109.2 Nm
Thermostal to pump attaching screws 5810 741.lbs 8.110 10 Nm
Radiator fan thermal switch to radiator attachments 36.9 ft.lbs 50 Nm
Coolant temperature sensor attachmants 14.4to 18.1 ft.Ibs 19.6to 24.5 Nm
Engine coolant temperature sensor attachments 21.1 ft.lbs 30 Nm

443 ft.Ibs 60 Nm

Qil filter fitting attachments

SPECIAL TOOLS
Tool number Description
1.820.051.000 Tool, ¢il pump pulley rempvalfinstallation

07 - 14




COOLING SYSTEM

piji == -

|

TROUBLESHOOTING PROCEDURE

- Excessive tempearature is indicated by the tempera-
ture warning lamp and gauge on instrument panel.

NOTE: in case of malfunction of the temperature wam-
ing lamp and gauge, a valve is provided on the header
tank to reliel the high pressure steam generated within
the cooling system.

muddy roads, or in presence of flower
pollen or small Insects, can cause excessi-
ve obsiruction of the engine cooler front
area, thus reducing its cooling capabliity
and causing consequent engline overheat-
Ing.

m CAUTION: Frequent operation on dusty or

TROUBLES AND SYMPTOMS FAULT ISOLATION TEST REFERENCE
LEAKS OF COOLANT - It the leak is not evident carry-out the "HYDRAULIC A
SYSTEM PROOF TEST".
- (If evidenced by low coolant le-
vel and white-green sediments
in the leaking area).
ENGINE OVERHEATING - Start engine and bring to normal operating tempera- B
ture. .

07 -15
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LEAKAGE OF COOLANT TESTA

TEST STEPS RESULTS REMEDY
A1 | CLAMPS CHECK
- Check that clamps are not loose, damaged, impro- > Carry-out step A2

perly installed or of a size ditferent from that required

Tighten or replace af-
fected clamps

A2 | PUMP AND THERMOSTAT UNIT CHECK

Check pump and thermostat unit body for cracks or
olher defects

Camy-out step A3

Replace delective
items

A3 | OIL CONTAMINATION CHECK

- Check that the coclant has not contaminated the
angine oil; such faulty conditionis confirmedbytraces
of a whitish substance in the engine oll

SIORIVICHINIO,

Carry-out step Ad

Tighten the cylinder
head screws to the
prescribed torque;
should malfunction be
recurring, replace the
cylinder head gas-
kets

A4 | GAS PRESENCE CHECK INSIDE THE CIRCUIT

- Using a special instrument applied 10 the expansion
tank, check for absence of gas (Co + HC) inside the
cooling circuit

Tighten the cylinder
head screws to the
prescribed torque;
should maffunction be
recurring, replace the
cylinder head gas-
kets

07 -16

End of test A
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ENGINE OVERHEATING TESTB

TEST STEPS RESULTS REMEDY

B1 | WARNING LAMP AND GAUGE CHECK

- Check propar operation of coolant temperature warn- » Carmy-out step B2
ing lamp and gauge on instrument panel, and of
AND ELECTRICAL DIAGNOSIS) > Repair or replace af-
fected items

B2 | COOLANT LEVEL CHECK

- Check level of coolant Camy-out step B3

transmitters on englna (refer to WIRING DIAGRAMS @,

&

test the system

B3 | ENGIME QIL LEVEL CHECK

- Check level of engine oil Carmy-out step B4

@ - Service coolant 1o
proper level;, proof

v

Group 00)

B4 | BELT CHECK

v

Check water pump drive belt for proper lension and
condition

Carry-out step BS

@ > Service engine oil 1o
proper level (referio

@ > Tighten belt to proper
value, or replace belt if

damaged or exces-
sively worn (refer to
Group 00)

(Cont.d)

07 -17



% COOLING SYSTEM

ENGINE OVERHEATING

TESTB

TEST STEPS

RESULTS

REMEDY

B5 | ENGINE COOLANT ELECTRIC FAN CHECK

- Check operation of engine coolant electric fanwirng
system (refer to WIRING DIAGRAMS AND ELEC-
TRICAL DIAGNOSIS)

v

Carry-out step BS

Replace electric fan
or unserviceable pars
of relevant wiring sys-
lem

B6 | THERMAL SWITCH CHECK

Check setting of cocling fan thermal switch (contacts
close at 188°F; 92°C)

Carry-out step B7

Replace thermal
switch

BY | HOSE CHECK

- Check coolant hoses for obstructions, visually inspect
that sleeves are not squeezed or bent

Carry-out step B8

Replace hoses

B8 | COOLANT FLOW CHECK

- Check that coolant flows freely through the hoses by
manually pumping the hoses, and noting swashing in
the header tank

RO VO | E® | O

Carry-out step BS

Replace hoses

07 -18
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ENGINE OVERHEATING TESTBE
TEST STEPS RESULTS REMEDY
B9 | RADIATOR CHECK
- Check radiator for absence of fouling orforeign matter p Carry-out step B10

oJ »

Wash radiator with
specific cleanars;
make sure the englne
radiator is of the ap-
proved lyps

B10 | WATER PUMP CHECK

- Check water pump for condition and proper operation

Carry-out step B11

hose between thermostat unit and radiator: verify the
duct warms up gradually

> Replace water pump
and gasket
B11 | THERMOSTAT UNIT CHECK
Bring engine 1o normal temperature range, then touch Camy-out step B12

Replace thermostat
unit and relevant
gaskets

B12 | THERMOSTAT UNIT SETTING CHECK

Check thermostal unit for proper setling (refer to
CHECKS AND INSPECTIONS - Thermostat unit)

RO | O | ®®

Carry-out step B13

Replace thermostat
unit and relevant
gaskets

07-19

(Cont.d)




COOLING SYSTEM
% A 1=4

ENGINE OVERHEATING TESTB
TEST STEPS RESULTS REMEDY
B13 | ENGINE IGNITION TIMING CHECK
- Check engine ignition timing @ > Adjust engine ignition
timing
End of test B
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