COOLING SYSTEM - V8
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M26 0841

28-2.2 DESCRIPTION AND OPERATION
PDF Creator - PDF4Free v3.0 http://www.pdf4free.com


http://www.pdfpdf.com/0.htm

COOLING SYSTEM - Ve

Dl sl in b L R o=k

e
N ]

Heafter matrix

Heater retum hosea

Heater inkat hosa

Heater inlet pipe

Throttle housing
Connecting hose

Throtfle housing inlet hasea
Thirottle housing retumn pipe
Manifold outlet pipe
Heater return pipe
Coolant pump

Radiator top hose
Connecling hose

Radiator bleed pipe

15
16
17
18

18
20
21
22
23
24
25
26

Viscous fan
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Gearbox il cooler
Engine il cooler (Only applicable to vehicles
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COOLING SYSTEM - V8

Cooling system coolant flow

MZE D342
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COOLING SYSTEM - V8

1 Healer matrix 11 Bleed scraw
2 Heater retum hose 12 Radiator top hose
3 Heater inlet hose 13 Radiator bleed pipe
4 Heater inlet pipe 14 Radiator
5 Throttle housing 15 Radiator botiom hose
& Throftle housing inlet hose 18 Thermostat housing
7 Throitle housing retumn pipe 17 Coolant pump feed hose
8 Manifold outlet pipe 18 Expansion tank
9 Heater return pipe 19 Pressure cap
10 Coolant pump 20 Overflow/braather pipe
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COOLING SYSTEM - V8

Description

General

The cooling system used on the VB engine is a pressure relief by-pass type systermn which allows coolant to circulate
around the cylinder block and the haater circuit whan the thermostatl is closad. With coolant not passing through the
radiator, this promotes faster heater warm-up which in tum improves passenger comfor.

A coolant pump is located in a housing at the front of the engine and is driven by a drive belt. The pump is connectad
into the coolant passages cast in the cylinder block and pumps coolant from the radialor through the cylinder block.

A viscous fan is attached by means of a nut to the coolant pump pulley drive spindle. The fan draws air through the
radiator to assist in cooling when the vehicls is stationary. The fan rotational speed is controlled relative to the running
temperature of the engine by a tharmostatic valve regulated by a bi-metallic coil.

The cooling syslam usas a 5050 mix of ani-freaze and water.

Thermostat housing
A plastic thermostat housing is located behind the radiator. The housing has three connactions which locate the
radiator bottom hosea, top hose and coolant pump feed hose. The housing contains a wax element and a spring loaded

by-pass flow valve.

Thermostat - Main valve

The thermostat is used to maintain the coolant at the optimum temperature for efficient combustion and to aid engine
warm-up. The thermostat is closed at temperalures below approximately 82°C (179°F). When the coolant
lemperature reaches approximately 82°C the thermostal stards to open and is fully open at approximately 26°C
(2047F). In this condition the full flow of coolant is directed through the radiator.

The themmostal is exposed to 80% hot coolant from the engine on one side and 10% cold coolant returning from the
radiator boltomn hose on the other side.

Hat coolant from the engine passes from the by-pass pipe through four sensing holes in the flow valve into a tube
surrounding 90% of the thermostat sensitive area. Cold coolant retuming from the engine, cooled by the radiator,
conducis through 10% of the sensitive area.

In cold ambient temperatures, the engine temperature is raised by approximately 10°C (50°F) 1o compensate for the
heat loss of 10% exposure to the cold coolant returming from the bottorn hose.

By-pass flow valve
The by-pass flow valve is held closed by a light spring. It operales to further aid heater warm-up. Whan the main valve

is closed and the engine speed is at idle, the coolant pumnp does not produce sufficient flow and pressure to open the
valve. In this condition the valve prevents coolant circulating through the by-pass circuit and forces the coolant through
the heater matrix only. This provides a higher fiow of coolant through the heater matrix o improve passenger comfort
in cold conditions.

Whaen the engine speed increases above idle the coolant pump produces a greater flow and pressure than the heater
gircuit can take. The pressure acts on the flow valve and overcomes the valve spring pressure, opening the valve and
limiting the pressure in the haater circuit. The valve modulates to provide maximum cootant flow through the heater
matrix and yet allowing excess coolant 1o flow into the by-pass circuit to provide the engine's cooling needs at higher
&ngine revimin.
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Inlet manifold - Cooling connections
Coolant leaves the cylinder block via an outlel pipe attached 1o the front of the air intake manifold. The pipe is
conneciad to the thermostal howsing and the radiator by a branch hose off the radiator op hose.

Hot coolant from the engine is also directed from the inlet manifold via pipes and hoses into the heater matrix. Goolant
is circulated through the heater matrix at all imes when the engine is running.

A furiher tapping from the inket manifold supplies coolant to the throtlle housing via a hose. The coolant circulates
through a plate attached to the botiom of the housing and is returned through a plastic bieed pipe 1o an expansion
tank. The hot coolant heats the air intake of the throttle housing preventing ice from forming.

An Engine Coolant Temperature (ECT) sensor is fitted in the inlet manifold adjacent to the manifold cutled pipa. The
sansor monitors coolant tempearature amerging from the engine and sands signals to the ECM for angine
managemant and lemparature gauge oparation.

= ENGIME MANAGEMENT SYSTEM - VB, DESCRIPTION AND OPERATION, Description - engine
management.

Expansion tank
The expansion tank is locatad in the angine comparmeant Tha tank is mads from moulded plastic and attached 1o
brackats on the nght hand innar wing. A maximum coolant whan cold bawvel is moulded anto the tank.

Excess coolant craated by heat expansion is retumed to the expansion tank from the radiator bleed pipe at the tap of
the radiator. An outlet pipe is connected into the pump feed hose and replaces the coolant displaced by heat
expansion into the system when the angine is cool.

The expansion tank is fitted with a sealed pressure cap. The cap contains a pressure relief valve which opans to allow
excessive prassure and coolant to vent through the overflow pipe. The relief valve opans at a pressure of 1.4 bar (20
Ibf.in®) and above.

Heaater matrix

The heater matrix is fitted in the heater assembly inside the passenger compartment. Two pipes pass through the
bulkhead into the engine compartmant and provide coolant flow to and from tha matrix. The pipes from the bulkhead
are connected to the matrix, sealed with ‘O’ rings and clamped with circular rings.

The matrix is construcied from aluminium with two end tanks interconnected with tubes. Aluminium fins are located
between the tubes and conduct heat away from the hot coolant flowing through the tubes. Air from the heater
assembly is warmed as it passes through the malrix fins. The warm air is then distributed into the passengar
comparimant as required.

[ HEATING AND VENTILATION, DESCRIPTION AND OPERATION, Description.When the angine is
running, coolant from the angine is constantly circulated through the heater matrix

Radiator
Thie 45 row radiator is located at the front of the vehicle. The cross-flow type radiator is manufactured from aluminium
with moulded plastic end tanks interconnectad with tubes. Aluminium fins ars located between tha lubes and conduct
heat from tha hot coolant flowing through the tubes, reducing the cooling temperature as it Bows through the radiator.
Air intake from the front of the vehicle when moving carries haat away from tha fins. When the vehicle is stationary,
the viscous fan draws air through the radiator fins to prevent the engine from overheating.

Two connections at the top of the radiator provide for the attachment of the top hose and blead pipe. A connection at
the battom of the radiator allows for the attachment of the bottorn hose to the thermostat housing.

Two smaller radiators are locatad in front of the cooling radiator. The lower radiator provides cooling of the gearbox
oil and the upper radialor provides cooling for the engine oil.

& MANUAL GEARBOX - R380, DESCRIPTION AND OPERATION, Description.

5  AUTOMATIC GEARBOX - ZF4HP22 - 24, DESCRIPTION AND OPERATION, Description.

55" EMGINE - V8, DESCRIPTION AND OPERATION, Description.

Pipes and hoses
The coolant circuit comprsas flaxible hosas and matal formed pipes which direct coolant into and out of the angine,
radialor and heater matrix. Plastic pipes are used for the bleed and overflow pipes lo the expansion tank.

A blead screw is installed in the radiator top hose and is used to bleed air during system filling. A drain plug is fitted
to each cylinder bank in the cylinder block. These are used to drain the block of cootant.
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COOLING SYSTEM - V8
Coolant pump

M26 0560

1 Pulley flange
2 Body
3 Impeller

The coolant pump is attached to the front of the cylinder block with nine bolts and sealed betwaen the pump housing
and the cylinder block with a gasket. The pump comprises a shaft which passes through an alloy housing. The outer
end of the shaft has a flange which allows for the attachment of the pump drive pulley which is secured with three
boits. The drive pulley is driven by the grooved auxiliary drive belt and rotates at the same spead as the crankshaft
The inner end of the shatt is fitted with an impeller which draws coolant from the thermostat housing and circulates it
through the galleries in the cylinder black and through the heater matrix.

The shaft is supported on beaarings in the housing which are packed with grease and sealed for life. A seal is
positioned in the housing to further protect the bearings from the ingress of coclant. The seal is manufactured from a
synithetic matedal which will allow for expansion of tha casing when hot coolant is present.

The cast alloy housing has a hose connection which provides the attachmeant for the coolant pumnp feed hose. The
cast housing connects with gallerias in the cylinder block and distributes coolant from the pumgp impeller into the
galleries and water jacksts.
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¥iscous fan

M26 D553
1 Coolant pump pulley drive attachment 3 Bi-melaliic coil
2 Fan blades 4 Body

The viscous fan provides a means of controlling the spead of the fan relative to the operating temperature of the
engine. The fan rotation deaws air through the radiator, reducing engine coolant temparaturas when the vehicle is

stationary or moving slawly.

The viscous fan is attached to the coolant pump drive pulley and secured to the pulley by a nut. The nut is positively
attached to a spindie which is supportad on bearings in the fan body. The viscous drive comprises a dircular drive
plate attached to the spindie and driven from the coolant pump pulley and the coupling body. The drive plate and the
body have intadocking annular grooves with a small clearance which pravides the drive when silicone fluid enters the
fluid chamber. A bi-metallic coil is fitted externally on the farward face of the body. The coil is connectad to and
operates a valve in tha body. The valve operales on a valve plate with ports that connect the reservair 1o the fluid
chamber. The valve plate also has retum ports which, when the valve is closed, scoop fiuid from the fluid chamber
and push it into the resarvoir under cantrifugal force.

Silicone fluid is retained in a resanvair at the front of the body. When the engine is off and the fan is stationary, the
silicone fluid level stabilises batwaan the resannair and tha fluid chambar. This will result in the fan oparating whan the
engine is started, but the drive will be removed quickly after the fan stars rotating and tha fan will freawheal'.

At bow radiator temperatures, the fan operation is not required and the bi-metallic coil keeps the valve closed,
separating the silicone fluid from the drive plate. This allows the fan to Treewheel' reducing the load on the engine,
improving fuel consumplion and reducing noisa ganerated by the rotation of the fan.

When the radiator termperature incraases, the bi-matallic coil reacts and moves the vahs, allowing the silicons fluid
io flow info the fluid chamber. The resistance o sheaar of the silicone fluid creates drag on the drive plate and provides
drive to the body and the fan bladas.
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Operation

Coolant flow - Engine warm up

Rafar to illustration.
[ COOLING SYSTEM - V8, DESCRIPTION AND OPERATION, Cooling system coolant flow.

During warm-up the coolant pump moves fluid through the cylinder block and it emerges from the inlet manifold outiet
pipa. From the outlet pipe, the warm coolant flow is prevented from flowing through the radiator becausa the
thamiostat is closad. The coolant is directed into tha heater circuil

Some coolant from the by-pass pipe can pass through small sensing holes in the flow valve. The warm coolant enters
atube in the thermostat housing and surrounds 80% of the thermastat sensitive area. Cold coolant retumning from the
radiator bottorn hose conducts through 10% of the thermostat sensitive area. In cold ambient temperatures the engine
temperature can be raised by up to 10°C (50°F) to compensate for the heat loss of the 10% exposure 1o the cold
coolant returming from the radiator bottorn hose.

At engine idle speed, the by-pass valve is closed only allowing the small fiow through the sensing holes. As the engine
spead increases above idle, the greater flow and pressure from the pump overcomes the light spring and opans the
by-pass flow valve. The flow valve opans o meet the engines cooling neads at higher engine speeds and pravents
BxXCess pressurs in the systam. With the thermostat closad, masamum flow 5 dirsctad through the heatar cireuit.

The heater matrix acts as a heat axchanger reducing coolant ternparature as it passes through the matrix. Goolant
emergas from the malrix and flows info the coolant pump feed pipe and recirculated arcund the heater circuit. In this
condition the cooling system is operating at maximum heater parformance.

Coolant flow - Engine hot

As the coolant temperature increases the tharmostat opens. This allows some coolant from the outlet housing to flow
through the top hose and into the radiator 1o be cooled. The hot coolant lows from the lefi tank in the radiator, along
the tubes to the right tank. The air flowing throwgh the fins between the tubes cools the coolant as it passes through
the radiator,

A controfied flow of the lower lemperature coolant is drawn by the pump and blended with het coolant from the by-
pass and the heater return pipes in the pump feed pipe. The pump then passes this coolant into the cylinder block 1o
coal the cylinders.
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COOLING SYSTEM - Ve

¥iscous fan operation

A = Cold, B = Hot

1 Drive plale T Fluid ssals

2 Fan body B Bal raca

3 Clearance 8 Fluid chamber
4 ‘Valva plate 10 Rasanwair

5 \Vakle 11 Raturn pord

6 Bi-meatalic coil

When the engine is off and the fan is not ratating, the silicons fluid stabilises within the fluid chamber and the reservoir.
The fluid levels equalise due to the return port in the valve plate baing open batwean the fluid chamber and the
reservoir. In this condition, when the engine is started, silicone fluid is present in the fluid chamber and causes drag
to ocour between the drive plate and the body. This causes the fan to operate iniially whan the engine is started.

As the fan speed increases, centrifugal force and a scoop formed on the fluid chamber side of the valve plate, pushes
the silicone fiuid through the retum port in the valve plate into the reservoir. As the fluid chamber empties, the drag

batwean tha drive plate and body is reduced, causing the drive plate io slip. This reduces the rotational speed of the
tan and allows it io 'freewheel.

Whan the coolant temperaturs is low, the heat emitted from the radiator does not affect the bi-metallic coil. The valwe
ramains closed, preventing Auid escaping from the resanvair into the fluid chamber. In this condition the fan will
Treawheal' at a slow spaed.

As the coolant temperature increases, the haat emitted from the radiator causes the bi-metallic coil 1o tightan. This
mavement of the coil moves the valve ta which it is atached. The rotation of the valve exposes ports in the valve plate
which allow silicona fluid to spill into the Auid chamber. As the fluid flows into the clearance batween the annular
groaves in the drive plate and bady, drag is created betwesen the two components. The drag is due 1o the viscosity
and shear qualities of the silicons fluid and cause the drive plate to rotate the body and fan bladas.

As tha coolant temparature decreases, the bi-metallic coil expands, rotating the valve and closing off the ports in the
valve plata. When the valve is closed, centrifugal force pushes silicone fluid through the retum port, emptying the Auid
chamber. As the fluid chamber amptias, the drag batwean the drive plate and the body is reduced and the body slips
on the drive plate, slowing the rotational speed of the fan.
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Drain and refill

e 26 70.070

WARNING: Since injury such as scalding could
be caused by escaping sieam or coolant, do nol
remove the filler cap from the coolant expansion

tank while the systaem [s hol.

Dwain
1. Visually check engine and cooling system for
signs of coolant leaks.
2. Examine hoses for signs of cracking, distortion
and security of connections.
3. Position drain fray to collect coolant.
4. Remove expansion tank filler cap.

i- ; ?.' |
M26 0574 xﬁ\,l ,ufﬁj |:

8. Disconnect bottom hose from radiator and
allow cooling system to drain.

7. Disconnect lop hose from thermastat and
position open end of hose below level of
coolant purmp inket, to allow coolant to drain
from the system.

Rafill

1. Flush system with water under low pressure.
Do not use water under high pressure as it
could damage the radiator.

2. Apply Loctita 577 to cylinder block drain
plugs.Fit drain plugs to cylinder block and
tighten to 30 Nm (22 Ibf.it).

3. Connect bottomn hose 1o radiator and top hose
to thermostat housing. Secure with hase clips.

4. Prepare coolant to required concentration.

55" CAPACITIES, FLUIDS,
LUBRICANTS AND SEALANTS, Antl-Freeze
Concentration.

| \

MEE I.’.'lﬁ"ﬂ.ﬁ. ) __,m 1=
AH side

5. Remove drain plugs from LH and RH sidas of

cylinder block and allow cooling system 1o
drain.
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10

11.

12

13

14.

15.
16.

M26 0633

Asleasa top hose from retaining lugs on the fan
cowl, leaving the hose to rest on the lugs.
Ramove bleed screw from lop hose.

® 'A' From 03 MY

& 'B'Upfoc 03 MY

Unclip the bieed hosa from the battary bax.
Ramove expansion tank from its mounting
bracket. Slowly fill the expansion tank with
coolant, approx. 4 litres (7 pt).

Raise the expansion tank approx. 20 cm (8 in)
vartically, coolant will drain into the system.
Refill the coolant expansion tank until a steady
flow of coolant is amitted from the bleed hala.
Fit tha bleed scraw than, with the expansion
tank still raised, continue filling the system until
the coolant level reaches the base of the
expansion tank fillar nack.

Fit expansion tank filler cap, fit the expansion
fank io its mountings and clip the bleed hosa o
the battery bax.

Refit the top hose into its lugs on the fan cowl.
Start and run engine until nommal operating
temperature is reached, and check for leaks.
Swilch off engine and allow o cool.

Check for leaks and top-up coolant to cold level
mark on expansion tank
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Fan - viscous

e 262519

Remove
1. Release fixings and remove battary cover.
2. Disconnect battery earh lead
3. Remove upper fan cowl.

Mz& 0580

4. Remowvea viscous fan using tool LAT-12-083
and tool LRT-12-084.

AH thread

Refit
1. Puosition viscous fan and tighten using tool
LAT-12-083 and toc! LRT-12-084.
Fit upper fan cowl.
3. Connecl battery earth lead.
4. Fit battery cover and secure fixings.

Radiator

= F6.20.07

Ramawe

1. Ramowve viscous fan.
5 COOLING SYSTEM - VB, REPAIRS,
Fan - viscous.

2. Drain cooling system.
[ COOLING SYSTEM - VB,
ADJUSTMENTS, Drain and refill.

G 25
o 7

MOE (541 A _5' ..--"'

3. Ramowva 2 scraws and remove lower of fan
cowl.

4. RAelease clip and disconnact bottom hose from
thermostat housing.

5. Releasa clip and disconnact top hose from
radiator.

6. Remove clip and disconnect bleaed hose from
radiator.

7. Ramove front grille.

5 EXTERIOR FITTINGS, REPAIRS,

Grille - front - up to 03MY.
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COOLING SYSTEM - V8

———t T

M2E O545A [ o

10. Remove 2 bolts securing radiator LH and RH
upper mounting brackets to body panal and
ramove brackets.

11. Ramove 4 scraws securing air conditioning
condenser LH and AH upper mounting
brackats to condanser.

. | _ 12. Remove brackets with rubber mounts from

M2E 05438 ——— 2 radiator exiension bracksts.

B. Remove & scrivets and remove LH and RH air
deflectors from front panel. Disconnect
multiplug of gearbox oil temperature sansor

Al
i

Ly |
N A

| 13. Position absorbent clath under each coolar
] hose o collect oil spillage.
| || |||| 14. Push against coupling release rings and

ttaeelnn

M2e D544 (1! disconnect hosas from gearbox ol cooler,
CAUTION: Always fit plugs to open
8. Ramowvea nut and mowa hom asida. connections to prevent contamination.

15. If fitted: Push against coupling release rings
and disconnect hoses from engine oil cooler.
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M26 05478

16. Remove radiator assembly.

17

. Relsase clip and remave bottom hose from
radiator

18. Hunnvé 2 bolis and remove extansion

18

brackets from radiator.
. Remove 2 caplive nuts from radiator.

20. Remove 2 screws and remove gearbox o

21

coaler from radiator.
. I fitted: Remove 2 screws and remove angine
il cooler from radiatar.
. Remove 2 nubber mountings from radiator,
. Remove sealing strip from bottom of radiator.
. Remove 2 cowl retaining clips from radiator.

10.
1.
12,
13.
14.
15.

16.

7.

18.

18.

21.

ZER

O@ N® > FPHFS

Fit cowl retaining clips to radiator.
Fit sealing strip to radiator.
Fit ubber mountings to radiator.
Fit gearbox oil cooler fo radiator and secure
with screws.
If fitted: Fit engine oil cooler to radiator and
sacure with screws.
Fit captive nuls to radiator.
Fit extansion brackets to radiator and secure
with balts,
Fit bottormn hose to radiator and secure with dip.
Fit radiator and engage lower mountings in
chassis.
Ensure connections are cean, then secure
hoses 16 oil coolars.
Fit air condiboning condensar brackats and
sacure with screws.
Fit radiator upper mounting brackels and
sacura with bolts.
Fit LH hom and sacure with nut
Fit air deflactors and secure with scrivets.
Connect multiplug of gearbox il temperature
SENSOT.
Fit front grille.

X" EXTERIOR FITTINGS, REPAIRS,
Grille - front - up to D3MY.
Connect bottorn hose to thermosiat housing
and secura with clip.
Caonnect top hose to radiator and secure with
clip.
Cannect bleed hose to radiator and fit clip.
Fit lower fan cowl and sacure with screws.
Fit viscous fan.

X COOLING SYSTEM - V8, REPAIRS,
Fan - viscous.

Top up gearbox oil.
Top up engine oil.

. Refill cooling system.

[EX COOLING SYSTEM - V8,
ADJUSTMENTS, Drain and refill.
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Rafit
Thermostat 1. Position tharmostat, connect hoses and secure
with dlips.
== 264509 2. Fit viscous fan.
[ COOLING SYSTEM - V8, REPAIRS,
v & ol cockrs oo
1. Drain cooling system. - £00 am.
EF  COOLING SYSTEM - V8, 55  COOLING SYSTEM - V8,
ADJUSTMENTS, Drain and refill. ADJUSTMENTS, Drain and refill.

2. Hamove viscous fan.
5" COOLING SYSTEM - V8, REPAIRS,
Fan - viscous.

| | -
|

3. Rslease 3 dips and disconnect coolant hoses
from thearmaostat.
4. Ramove tharmastal.
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Gasket - coolant pump

e 26.50.02

Remove
1. Remove auxiliary drive balt.
" CHARGING AMD STARTING,
REPAIRS, Bait - auxiliary drive.
2. Drain coaling system.
55 COOLING SYSTEM - VB,
ADJUSTMENTS, Drain and refill.

5.

1.
2,

3.

4.

M2& 0581

3. Remove 3 bolts sacuring pulley to coolant
pump and remove pulley.

M25 D5E2

4. Release clip and disconnect feed hase from
coolant pump.

Mz26 05E3

Rafit

e

—== = |
/"F = __-‘\\
i o T W
Ramowve 9 bolts securing coolant pumgp,
ramove pump and discard gasket

Claan coolant pump and mating face.
Fit naw gasket and coolant pump to cylindsr
biock. Fit bolts and tighten to 24 Nm (18 Ibf ff).
Caonnect fesd hose lo coolant pump and secure
with clip.
Ensure mating faces of coolant pump pulley
and flange are clean. Fit pulley and tightan
bolts to 22 Nm (16 Ibff).
Fit auxiliary drive balt.

X" CHARGIMG AND STARTING,
REPAIRS, Balt - auxiliary drive.
Refill cooling system.

[EX COOLING SYSTEM - V8,
ADJUSTMENTS, Drain and refill.
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