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Consumables
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Type Quantity Components
Rhodorseal 5661 Coat Driveshaft roll pin holes
Loctite FRENBLO.C . Coat Brake caliper mounting bolts
Locking and sealing resin
Lactse FRENETA.NCH , Coat Crankshaft pulley mounting bolts
Locking and sealing resin
MOLYKOTE BR 2 Coat For wheel centres
Exhaust pipe paste Coat For sealing the exhaust
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Vehicle . Manual Automatic Capacity Bore Stroke .
type ENging gearbox transmission {em3) {(mm} {mm) ranc
JEOA F3R JCS AD4 1998 82.7 93 9.8/1

JEQE/SEQE G8T PK1 - 2188 87 92 23/1
JEOD Z7X - ADS8 2963 93 72.7 9.6/1

Engine Workshop Repair Manual or Technical Note to be consulted depending on the type of engine to be

repaired.
Engine
Z7X F3R G8T TURBO
Document
Mot. Z X
Mot. F {E) X
Mat. G

(1) Currently being prepared
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Oil pressure
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CHECKING

SPECIAL TOOLING REQUIRED

Mot. 836-05 Oil pressure measuring kit

The oil pressure should be checked when the en-
gine is warm (approximately 80“C).

Contents of kit Mot. 836-05.

Checking Z engines

- atidle speed 2.2 bar minimum
at 4000 rpm 4.4 bar minimum

B7363R

USE:

Z engines
F3R engines } P

GBTengine F + E + C

Connect the pressure gauge in the place of the
switch using the 22 mm long socket to remove the
pressure switch.

Checking F engines

— at1000 rpm 1.2 bar minimum
at 3000 rpm 3.5 bar minimum

77435R
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ENGINE AND PERIPHERALS

Oil pressure

Checking G8T engines

Measure:

1.6 har minimum
4 bar minimum

at 1000 rpm

at 3000 rpm

1014095




F ENGINE

ENGINE AND PERIPHERALS
Removal - refitting : engine and transmission
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Removing - refitting the engine and transmission assembly F3R - 1C5

DIM1004

This is carried out on a 2 or 4 post lift, without removing :
- the front sub-frame,

— the bumper,

- the front panel,

- the cooling assembly.



10

ENGINE AND PERIPHERALS

Removal - refitting

. engine and transmission

F ENGINE

SPECIALTOOLING REQUIRED

Centring fark for suspended

Mot. 1285-02

engine mounting limiter

Hose clip pliers

Mot. 1202

slackening

for

Dir. 1282-01 + 02 Wrenches

steering rack unign

Set of punches for roll pins
Ball joint extractor

31 -0

BYi.

Tav. 476
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TIGHTENING TORQUES (in cdaMN.m)

Shock absorber hase bolt

B M16 = 200

20
2.5

Driveshaft gaiter mounting bolt

Wheal balt

10
4.5t00.5

Engine tie bar bolt

2.5t06.5
hatod

suspended engine mounting rubber
mounting nut on front left hand

Suspended mounting bolt on
side member

gearbox

Front right hand suspended

ato b5

engine mounting <gver bolt on engine

Front right hand maunting bolt
for suspended engine mounting

3to6.5

limiter

Rubber engine mounting nut on
front right hand suspended

3to0d.5

&ngine mounting cover




ENGINE AND PERIPHERALS
‘ F ENGINE \ Removal - refitting : engine and transmission 1 0

Put the vehicle on a 2 post lift fitted with Fog safe-
ty pads (see section "Methods of lifting").

Disconnect and remove the battery.
Remove the connectars for the engine wiring and
the 30 A Tuse.

Fit the locally made tool to protect the radiator
(THIS MUST BE DONE) :

— the front left and right hand wheel arches.

Drain the air conditioning circuit (if fitted) using
240 the filling station equipment.

Drain the power assisted steering circuit :

-~ from the low pressure hose on the cooler,

v — from the high pressure hose from the power as-
1044501 sisted steering pump (fit plugs to the pump}.

Materials: aluminium or steel plate with a folded
over edge at the top to hook onto the upper cor-
ner of the radiator.

Remove:

- the engine undertrays,

- the front wheels,

— the front left and right hand shields at the rear
of the wheel arches,

- the wheel arch protectors.




ENGINE AND PERIPHERALS
F ENGINE Removal - refitting : engine and transmission 1 O

Remove the power assisted steering pipe moun-

ting flanges on the engine.

Drain the cooling circuit

- from the lower radiator hose at the water
pump end. Disconnect the pipe from the bot-
tom of the radiator so the engine mayhe remo-
ved unhindered,

- from the upper radiator hose (¢ylinder head
pipe end).

i
T \

e

Disconnect the injection computer after removing
it from the side member.

Disconnect the air conditioning pipes mounting
from the right hand suspended engine mounting.
Disconnect them without damaging the plastic
clips which secure the wiring to the right hand
wing. Release the AC unions on the bulkhead .
{NAUDER tools 7240 and 7242, See section 62, )




ENGINE AND PERIPHERALS
‘ F ENGINE \ Removal - refitting : engine and transmission 1 0

Disconnect the wiring and fold it down over the
engine.

Remove the air filter and disconnect the vacuum
pipe on the brake servo,

Remove the air intake resonator upstream of the
air filter.

97282M

Disconnect the AC pipes for the campressor (2
balts (A} on the flange). Hermetically seal the ope-
nings.

Remove the mounting balt for the gearbox earth
stragp.




ENGINE AND PERIPHERALS

‘ F ENGINE \ Removal - refitting : engine and transmission 1 0

Disconnect:

- the fuel pipes, Disconnect the oxygen sensor connector,

Removing the driveshafts:

On the right hand side remove:

- the brake caliper and attach it to the shock ah-
sorber spring,(if necessary, release the brake
pipe from the shock absorber strut).

~ the driveshaft gaiter bolts,

- the shock absorber base bolts {mark the way
they were fitted).

" 10997V

Release the lower ball joints (using an impact ex-
tractor) and the track rod ends {Too| Tav.476 ).
Tilt the stub axle carrier and release the right
hand driveshaft after removing the roll pin secu-
ring the driveshaft to the gearbox outpul shaft.

- the hose and connector for the absolute pres-
sure sensor,

- the accelerator ¢able,

- the clutch cable at the fork.

Lift the vehicle;

Drain the gearbox.
Remove:

- the engine tie bar, _—
- the exhaust flange at the manifold end,

- the gear control (move the gaiter to one side),
- theright hand driveshaft roll pin.

ﬁ\‘f{ @:y\ )
-..:‘ |l -\.' il.'.
» : s \*. ?

495234-1R
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ENGINE AND PERIPHERALS
Removal - refitting

. engine and transmission

10

On the left hand side remove:

- the brake caliper and attach it to the shock ab-
sorber spring,

- the shock absorber base holts {mark the way
they were fitted).

Release the lower ball joints (using an impact ex-

tractar) and the track rod ends {Tool Tav.376 ).

Tilt the stub axle carrier and release the left hand

driveshaft after removing the 3 mounting bolts

for the gaiter on the gearbox.

TAKE CARE NOT TO DAMAGE THE GAITERS

2L

;
I

4

o e,
- =2 —_—
e o TP
B N A e

AR ST U

Disconnect the high pressure pipe (lower pipe) for
the power assisted steering on the steering rack
(Tools Dir.1282-01 ).

97232-1M

Remove the exhaust pipe between the manifold
and the catalytic converter.
Disconnect the oxygen sensor.

Lower the vehicle;

Disconnect the lower engine/radiator hose at the

bottom of the radiator, move it to the top of the

engine.

Disconnect:

- the heater matrix coolant pipes from the en-
gine,

- the expansion bottle {2 hoses},




ENGINE AND PERIPHERALS
F ENGINE Removal - refitting : engine and transmission

ENGINE AND ENGINE PERIPHERALS
Engine - Transmission

To make removing the engine and transmission . .
assembly easier, stacken the two mounting S'Iacken the right hand suspended engine moun-
brackets for the power assisted steering pipes on ting cover.

the transmission and the front of the engine and
put them on the top of the engine.

J

Lower the vehicle;
Disconnect the engine wiring at the engine
connection unit,

Fit an adjustable support tool under the engine;
carefully tower the vehicle anto the support tool
(two persons required for this operation}.

10-12



ENGINE AND PERIPHERALS
‘ F ENGINE \ Removal - refitting : engine and transmission

mounting {do not touch the rubber mounting pad

Slacken the three mounting bolts for the gearbox
{6} for the gearbox suspended mounting) . @

Press the brake pedal several times to bring the
pistons into contact with the brake pads.

Apply Rhadorseal 5661 to the driveshaft roll pin
holes.

Adjust the accelerator cable.

Fit the speedameter cable.

Fill:

— the gearbox with oil,

~ the cooling circuit and bleed it {see chapter 19),

— the power assisted steering circuit and bleed it.

Reset all instruments or components affected by
disconnecting the battery.

If fitted:

Fill the air conditioning circuit using the filling sta-
tion (see section 62 " Air conditioning™).

Gently lower the engine in relation to the vehicle,
(this operation requires 2 persons).

REFITTING - Special notes

Position the engine and gearbox assembly in the
enging compartment.

Fit the gearbox suspended mounting, fitting it to
the gearbox on its rubber mounting.

Fit the suspended engine mounting cover and
centre the limiter using tool Maot, 1289-02.

Tighten all the nuts and bolts to the recommen-
ded torque.

Refitting is then the reverse of removal.
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ENGINE AND PERIPHERALS
Removal - refitting : engine and transmission

10

Removing - refitting the engine and transmission assembly 27X - AD8

DIM1002

This is carried out on a 2 or 4 post lift, without removing the front sub-
frame.
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ENGINE AND PERIPHERALS

Removal - refitting

. engine and transmission

Z7X ENGINE

SPECIAL TCGOLING REQUIRED

Centring fork for suspended

Mot. 1289-02

engine mounting imiter

Hose clip pliers

Mot. 1202

slackening

for

Dir. 1282-01 +02 Wrenches

steering rack union
Eall jpint extractor

Tav. 476
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TIGHTENING TOQRQUES {in daN.m)
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Wheel bolts

2.5

Driveshaft gaiter mounting bolt

25
20

Right hand driveshaft nut

Shock absorher base bolt

Suspended engine mounting

rear bar bolt

12t0 18

ing

Gearbox suspended mount

lower nut

5.5tp 8

Front right hand suspended engine

mounting cover balt en engine

htp 6.5

Frantright hand mounting bolt

for suspended engine mounting

.5

5to B

limitar

Rubber engine mounting nut on
front right hand suspended

engineg mounting cover

It 4.5
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ENGINE AND PERIPHERALS
Removal - refitting : engine and transmission

10

REMOVAL:

The engine and transmission assembly is removed
from below; the front bumper, cooling fan and
radiator assembly must he removed beforehand.

Put the vehicle on a 2 post lift fitted with Fog safe-
ty pads (see section "Methaods of lifting").

Drain the refrigerant circuit.

Remove:

the battery and its tray,

— the ¢cover from the connector and fuse box,
— the air filter,

- the front wheels,

- the front bumper.

Disconnect the AT computer connector.

Remove the battery haousing (+ AT computer) to
give better access to the engine connection unit.
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ENGINE AND PERIPHERALS
Removal - refitting :

engine and transmission

10

Remove:
- the radiator grille (D), the radiator grille bar

and extensions (C).

:-f-i'is.-\‘r*~'£~.:€.'-.'.fe...*""" ;

P
LS PITRTEE I O

10453M1

Removing the cooling assembly; to do this:

Disconnect the wiring at the fan motors, the tri-
function pressure switch for the air conditioning
and the radiator thermostat. Release the wiring.

- the wheel arch protectors,
- the engine undertrays.

971765

& :'{'lil}l]

3t "
1"‘,.',1 ) 'I!_‘.'nlfl, -“.'- |

'
Ly

10915M
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‘ Z7X ENGINE \ Removal - refitting : engine and transmission 1 0

Remove the 4 mounting bolts for the deflectors
on the side member.
Fold the deflectors onto the cooling assembly.

B
,,-..4// e

7 m;;?;;x,, /}[ b

- .' Y
o VAT

A g S

97437-1M

Slacken the mounting for the AC pipes on the de-
hydration canister (all apenings must be plugged}.

11067M1
Lift the vehicle
Drain the cooling circuit: Remove the cooling assembly using two persons.
- disconnecting the upper hose on the radiator {if (2 bolts under the ends of the side members}

necessary, remove the thermostat unit}.

- removing the lower hose between the engine
and radiator at the bottom of the engine.
Plug the openings to prevent fluid running out,

11401011
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ENGINE AND PERIPHERALS
Removal - refitting : engine and transmission

10

Partially drain the final drive.

Remove the driveshafts with the brake discs and

stub axles, to do this:

- slacken the brake calipers and attach them to

the spring.
- disconnect the ABS target sensors,

Remove the nuts from the bolts mounting the

shock absorber struts to the stub axles.

Disconnect the track rod ends and the lower ball

joints using tool T.A.v. 476.

Left hand side.

Remove the 3 mounting bolts for the driveshaft

gaiters on the transmission.

953155

95234-2R

Remove the mounting bolts for the shock
absorber strut on the stub axle and remove the

driveshaft - stub axle - disc assembly.

359025




‘ Z7X ENGINE \ Removal

ENGINE AND PERIPHERALS
- refitting : engine and transmission

Right hand side

Rermove the 2 mounting bolts for the driveshaft
anti-release plate on the relay hearing.

Remaove the driveshaft - stub axle - disc assembly.

Remove the dual exhaust pipe.

873575

IMPORTANT protect the driveshaft gaiters and
avaid any impacts.
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‘ Z7X ENGINE \

Remove the engine tie bar bolt and the earth
strap from the gearbox.

Drain the power assisted steering circuit at the ¢o-
oler under the body.

Disconnect the high pressure pipe for the power
assisted steering at the steering rack (take precau.
tions to catch the oil which will run out} using tool
DIR 1282-01

Remove the mounting for the AC circuit pipes on
the right hand suspended mounting.

Remove the PAS reservoir support and set it on
the engine.

Disconnect the AC low pressure pipe at the bui-
khead (see Sectian 62).

Remove withaut cutting the 3 plastic clips which
secure the injection computer wiring on the bul-

10545M




‘ Z7X ENGINE \

ENGINE AND PERIPHERALS
Removal - refitting : engine and transmission 1 0

Disconnect the automatic transmission computer
wiring clips,; fold the wiring over onto the engine.

Remove the air intake sleeve together with its alu-
minium mounting.

97711%

Remove the cover on the inlet manifold.

On the left hand side.

Disconnect the accelerator cable from the
throttle: to do this, release the accelerator retai-
ning clip using a screwdriver,

-\.\J{ F . . 974915

Remove the mounting bracket for the power as-
sisted steering high pressure pipe above the auto-
mati¢ transmission control ball joint.

Disconnect the automatic transmission control ¢a-
ble : first disconnect the ball joint (11), retain the
pin and release the cable sleeve by pushing to-
wards the hulkhead.

35628-1R

Disconnect the heater matrix pipes from the en-
gine {take precautions to catch the fluid which
will run out}.

IMPORTANT: if the quick release unions are diffi-
cult to unclip, push on the union, pressing the re-
leasing tabs before pulling. Do not deform the ri-
gid pipes on the bulkhead (see also section 19).
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‘ Z7X ENGINE \ Removal - refitting : engine and transmission

10

Disconnect the absolute pressure sensor

(1 pipe + 1 cennector} on the bulkhead at the
top left hand side.

Remaove the coolant reservoir without disconnec-
ting it; rest iton the engine.

Disconnect the vacuum pipe from the brake servo.

On the right hand side.

Disconnect the canister solenoid valve; disconnect
the canister pipe at the right hand suspended
mounting.

Remove a fuel pipe mounting bracket on the ¢y-
linder head.

Disconnect the fuel pipes.

Disconnect the power assisted steering low pres-
sure pipe from the rigid pipe on the bulkhead.

Disconnect the engineé wiring in the engine
connection unit.
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From below: Lower the engine and transmission assembly from
Disconnect the oxygen sensor. below, moving it a few centimetres forward.
Prepare the pipes and wiring for the removal of
the engine and transmission assembiy.

Fit the remaoval tool and gently lower the vehicle
onto it (this operation requires two persons}.

Remove the right hand suspended engine moun-
ting cover.

DIMI1GO1

Take care to ensure the automatic transmission
control cable is clear when the engine is removed
and avoid interference between the rear cylinder
head and the right hand edge of the sub-frame at
{A).

PR e
A PP

L By

Remove the left hand suspended engine moun.
ting bolts.

Release the engine from the suspended moun-
tings.
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REFITTING: Adjust the accelerator cable.

Refitting is the reverse of removal; adjust the po- . - |

sition of the right hand suspended engine moun- Tighten the exhaust flange and fit the spring as-
ting movement limiter using tool sembly.

Mot. 1289-02

92323-1%

IMPERATIVE : tighten to the stop

PR~ A i o O
R e R T

g7437R
]

Press the brake pedal several times to bring the
pistons into contact with the brake pads.

Fill:

- the gearbox with oil,

- top up the engine oil level if necessary VERY IMPORTANT : REMEMBER TO VALIDATE
— the power assisted steering circuit FULL LOAD AND NO LOAD, to reprogramme the
— the cooling circuit and bleed it, load potentiometer travel into the AT cemputer
~ the air conditioning circuit (depending on ver- (see corresponding section).

sian).
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Removal - refitting : engine and transmission
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Removing - refitting the engine and transmission assembly G8T TURBO - PK1

DIMI1QE3

This is carried out on a 2 or 4 post lift, without removing :
— the front sub-frame,

- the bumper,

- the front panel,

- the cooling assembly.
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SPECIAL TOOLING REQUIRED

Mot. 1289-01  Centring fork for suspended
engine mounting limiter

Mot. 1202 Hose clip pliers

Dir. 1282-01+02 Wrenches  for  slackening
steering rack unions

Tav. 476 Ball joint extractor
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TIGHTENING TORQUES (in daN.m)@

Shock absaorber base mounting bolts

Put the vehicle on a 2 post lift with safety pads.

O M16 x 300 20 Remove the battery.

Lower ball joint nut 6.5 Drain the engine oil and gearbox oil then refit the
plugs with new seals.

Driveshaft gaiter mounting boft 2.5
Remove:

Tra<k rod end nut 4 - the engine undertrays,

Wheel bolts 1 - the wheet arch protectors,

Engine tie bar bolt 12t0 18

Suspended mounting bolt on gearbox 5.5t06.5

Upper mounting nut for suspended
mounting pad on front left hand

side member 55tc 8

Lower mounting nut for suspended
mounting pad on front left hand
side membher 10t012.5

Pad mounting bolt on front left
hand side member 6to8

Mounting bolt on engine for
frent right hand suspended
mounting cover 48t06.5

971768
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ENGINE AND PERIPHERALS
. engine and transmission 1 0

Remove the oil cooler, separating it from the ra-
diator.

107255

Slacken the mounting flange for the oil exchanger
pipes at the oil filter mounting (renew the seals
on refitting).

10992M3

Fit a locally made tool to protect the radiator as
shown below.

430

&iQ . /

1446M1
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Drain:
- the coolant from the engine at the engine

block {T),

i

.

F9997R

- the refrigerant circuit (if fitted) using the filling
station equipment,

- the power assisted steering circuit (disconnect
the left hand pipe from the radiator under the

Disconnect the lower power assisted steering pipe
and high pressure pipe from the steering rack
{(Tools Dir.1282-01).




G8T ENGINE

ENGINE AND PERIPHERALS
Removal - refitting : engine and transmission 1 0

Completely remove the engine tie bar.

Disconnect the coolant hose from the bottom of

the radiator {prevent fluid running onto the ABS
unit) .

i
—

i
i

il

reTs |
Al iR T2 T

Remove:

- the exhaust outlet pipe,

- the rigid plastic air inlet pipe to the air ! air ex-
changer,

~ the clip for the air intake sleeve across the side
member.
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ENGINE AND PERIPHERALS

‘ G8T ENGINE \ Removal - refitting : engine and transmission 1 0
REMOVING THE DRIVESHAFTS; Bt
- : . Release the brake pad wear warning light wire.
Rightiband side of 1% vehicle Disconnect the ABS target sensor.
Remove:
- the front right hand brake caliper, securing it Remave the shack absorber base bolts.

to the suspension spring to protect the pipe.

TAv.476 | [
95234-2R u

- the two mounting bolts for the driveshaft
flange on the relay bearing.

97359R




ENGINE AND PERIPHERALS
‘ G ENGINE \ Removal - refitting : engine and transmission 1 0

- the wheel sensor if the vehicle is fitted with Left hand side of the vehicle.
ABS,
Remove:
Slacken the lower ball jOint rnut as far as possible - the brake Caiiper {attach it to the gugpension
and release the ball joint using an impact ball spring),

joint extractor.

- the three driveshaft gaiter mounting bolts.

T

L

%

_

97232-1M

p—p—

35315§

Remove the hub assembled with the driveshaft.

973578

Take care to protect the gaiters.
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ENGINE AND PERIPHERALS

Removal - refitting

. engine and transmission

10

- the track rod end using tool T. Av. 476,

Release the brake pad wear warning light wire.

Disconnect the ABS target sensor.

Unclip and partially release the gear selection ca-
ble.
Separate the clutch slave ¢ylinder from the gear-

Remove the shock absorber base bolts,

T.Av. 476 | I_i

Release the lower ball joints and track rod ends.
Remove the stub axle - disc - driveshaft assembly.

85234-2R

Disconnect the earth strap from the gearbox.

Disconnect the speedo sensor from the rear of the
gearbox.

box (2 balts).

~_f

%)

ft_l

@

2 N\
Vel

10441M1




ENGINE AND PERIPHERALS
G ENGINE Removal - refitting : engine and transmission 1 0
Lowwer the vehicle. Disconnect the vacuum pipe from the brake servo.
Remove: Disconnect the EGR solenoid valve pipes.
- the air intake sleeve mounted on the headlight Release the gear changing cable.

carrier cross member,

- the rubber pipe between the air ;/ air exchanger
and the inlet manifold,

- the plastic pipe between the turbocharger and
the exchanger,

— the rubber pipe between the turbocharger and
the exchanger,

— the air filter,

— the air filter mounting,

— the air filter mounting aluminium supports.

Disconnect the accelerator cahle.

Remove the intermediate air intake sleeve an the
side member.

106701




ENGINE AND PERIPHERALS
G ENGINE Removal - refitting : engine and transmission 1 0

Disconnect the heater matrix pipes.

Open the engine connection unit and disconnect
the connectors and relays terminating the engine
wiring.

Release the upper coclant hose on the radiator.

On the right hand side

Slacken the injection computer mounting on the
right hand wing,

Remove the AC pipes mounting clip on the diese|
fuel filter {to allow the camputer to pass).

Cut the 2 plastic clips which retain the electric
wiring on the turret.

Disconnect the diesel fuel heater,

Disconnect the diesel supply / injection pump
union.

Disconnect the diesel return union to the fuel
tank on the shock absorber turret.

Pass the computer under the AC pipes and attach
it to the engine.

Lift the vehicle

Fit the universal support tool and lower the
engine onto the tool (2 persons required)
Remove the cover from the right hand suspended
engine mounting (4 bolts) and the movement
limiter.

Remove the [ower nut from the left hand
suspended mounting (1 balt),




ENGINE AND PERIPHERALS
‘ G ENGINE \ Removal - refitting : engine and transmission 1 0

REFITTING:

Refitting is the reverse of removal; adjust the po-

sition of the right hand suspended mounting mo-

vement limiter using tool

Mot. 1289-02

Fill:

- the gearbox with oil,

- top up the engine oil {evel if necessary

- the power assisted steering circuit

- the ¢ooling circuit and bleed it ,

- the air conditioning circuit {depending on ver-
sion}.

Adjust the accelerator cable.

Tighten the exhaust flange and fit the spring as-
sembly.

32323-1%

IMPERATIVE : tighten to the stop

Press the brake pedal several times to bring the
pistons into contact with the brake pads.

- 1044102

Lower the engine (2 persons required}:
The engine is removed from below its position in
the vehicle.

IMPORTANT:

- take care not to damage the power assisted
steering pump which passes close ta the edge
of the tooling radiator,;

- take care not to damage the oil vapour decan-
ter which may touch the sub-frame; at the
same time as the engine is lowered, move the
engine and transmission assembly towards the
left of the vehicle.
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ENGINE AND PERIPHERALS

10

TOOLING REQUIRED

Tarx 50 mm socket

‘ TIGHTENING TORQUES {in daN.m} @
‘Sump bolt 1.2t0 1.5

Put the vehicle on a 2 post lift.

Drain the engine oil.

Remove:
- the engine - gearbox support bar (T),

NOTE : bolt (V) is removed with a Torx 50 mm
socket and an 8 mm open wrench.

~ the sump bolts {C).

Remove the sump.

A 56530R 1

REFITTING

Clean the sealing surface.

Fit the After Sales gasket (see P.R.).
Pasition the sump.

Fit the sump to the engine.

Refit the engine - gearbox support bar,
Fill the engine with oil.

NOTE : the Torx belt {V) may be replaced with a
hexagenal head bolt to simplify refitting.



TOP AND FRONT OF ENGINE
‘ F ENGINE \ Accessories belt (removal - refitting) 1 1

SPECIAL TOOLING REQUIRED

Mot. 1273 Tool for checking belt tension

TIGHTENING TORQUES (in daN.m)

971765
Tension wheel mounting nut 5
Wheel holts 10
REMOVAL

Put the vehicle on a lift with the front wheels han-
ging free.
Disconnect the battery.

Discennect the injection computer and remove it
(2 bolts).

Slacken the belt at the tension wheel (1) usinga?
mm Allen key for the central locking bolt and a 22
mm open or combination wrentch for the tension
wheetl,

Lift the vehicle.

Remove the front right hand wheel and the wheel
arch pratector,




TOP AND FRONT OF ENGINE
‘ F ENGINE \ Accessories belt (removal - refitting)

11

Release the belt.
REFITTING - Special notes

The method for tensioning the belt described be-
low must be followed.

Once a belt has been slackened, it must be rene-
wed,

Routing:

— version WITHOUT AIR CONDITIONING:

P

’Fz o'M1101

- yersion WITH AIR CONDITIONING:

91136R

Water pump

Crankshaft

Alternator

Air conditioning compressor
Power assisted steering pump
Tension whee|

— Point for checking tension

Mo ANAm@E

TENSION VALUES

wWhen the engine is cold {ambient temperature),
fit the new bhelt.

Fit the sensor of tool Mot. 1273 at the point
shown (—).

Turn the knob on the sensor until it clicks.

lighten the belt until the displiay on tool Mot.
1273 shows the fitting value specified below.

Lock the tension wheel, test and adjust the value.,
Turn the crankshaft 3 times.

Check the tension value is between the fitting va-
lue and the minimum operating value {same value
if the tension is being tested without the belt

being removed).

Once a belt has been remaoved, do not refit it.

Tension Power assisted | Air conditioning
(US=SEEM { steering belt (F2) belt (F1) multi-
Units) multi-tooth tooth
Fitting 11216 US 1141508
Minimum
oparating 62 US 62 US




‘ Z ENGINE \

TOP AND FRONT OF ENGINE
Accessories belt (removal - refitting) 1 -I

REMOVING THE ALTERNATOR BELT:

Vehicle on a 2 post lift, disconnect the battery.

Remove:

- the front right hand wheael,
~ the mudguard,

- the engine undertray.

971768

Slacken the 2 balts for the alternator belt tension
wheels (A).

From above, sftacken the adjusting bolt for the
tension wheel (C).

97174R

Remove the alternator belt.

REFITTING

Refitting is the reverse of removal.

Special note

Once a belt has been removed, do not refit it.

Follow the tensioning method in section 07
" Accessories belt tension™

REMOVING THE WATER PUMP / AIR
CONDITIONING COMPRESSOR BELT:

Remove the alternator helt,

Release:

- the adjusting bolt {E} for the compressor belt
(see diagram opposite},

- the lock nut for the adjusting bolt and slacken
this as far as possible,

- the 2 bolts {F} for the compressaor belt tension
wheel.

Remove the compressor belt.

REFITTING

Refitting is the reverse of removal.

Special note

Once a belt has been removed, do not refit it.

Follow the tensioning method in section Q7
"Accessories belt tension”

Refit the alternator belt.



TOP AND FRONT OF ENGINE
‘ G ENGINE \ Accessories belt (removal - refitting) 1 1

SPECIAL TOOLING REQUIRED

Mot. 1273 Teool for checking belt tension

Mot. 1370 Wrench for tensioning tension wheel
Mot. 1368 Wrench for tightening adjusting wheel
Mot. 1369 Tool for tensioning tightening wheel
Mot 1376 Pin for locking tension wheel

VERSION with
AlC

TIGHTENING TORQUES (in daN.m) @

Wheel bolts 10

Bolt for accessories beit
tensioner wheel {without A/C) 5.6

E<centric tension wheel bolt {A/C) 4

Put the vehicle on a lift with the front wheels han-
ging free.

Remove the front right hand wheel.

Remove the front right hand wheel arch protec-
tor.

T 98762-1R1

Fit tool Mot. 1370.arcund the body of the accesso-
ries belt tension wheel.




TOP AND FRONT OF ENGINE
‘ G ENGINE \ Accessories belt (removal - refitting) 1 1

Set the automatic tensioner against the stop by
pushing it backwards and remove the belt.

Fit tool Mot. 1376 into the housing.

Remove tool Mot.1370, and fit toel Mot. 1368 |
slacken and remave the accessories belt eccentric
tension wheel.

99763-1R

REFITTING:
QOnce a belt has been remaoved, do nat refit it.

Fit the belt as shown below:
(also see section "Accessories belt tension”)

11451M1
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TOP AND FRONT OF ENGINE
Accessories belt (removal - refitting)

11

Begin tensioning the belt by pivoting the eccen-
tric tension wheel at the top left (E) towards the
rear of the vehicle using tool Mot. 1369,until tool
Mot. 1376 is released.

Then tighten the central bolt of the wheel using
tool Mot. 1368.

- Iéﬁy,@v'

e A w

20 !
s i
| TX Lol 5 s

2' Mot 1376

- --'!:-}.:':.;_'__ "
= AR %“
I"’-','{ M-

99763-1R

The plastic housing above tool Mot. 1376 may pre-
vent this tool from being released.

If this is the case, use tool Mat. 1370 to free it
completely.

VERSION without A/C

Remove the accessories belt by slackening the cen-
tral tension wheel bolt {3} a quarter turn using an
allen key, then turn the tension wheel anticlo-
ckwise.

Remove the belt.

999938R1

REFITTING: Once a belt has been removed, do not
refit it.

Refitting is the reverse of removal.
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ing wheel

hten

Pin for locking tension wheel

Ball joint extractor
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Timing belt

ipning

TOP AND FRONT OF ENGINE
Wrench for tensioning tension wheal
Wrench fer tightening adjusting wheel

Tool for checking belt tension
1289-01 Centring fark for suspended engine

mounting limiter

TOC pin

SPECIALTOOLING REQUIRED
Tonl for tens

1273
1318
1370
1368
1369
1376

476

rot.
Mot.
Mot.
Mat.
Mot.
Mat.

Mot
T. Av.
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Timing belt

TOP AND FRONT OF ENGINE
‘ G ENGINE \

REMOVAL

Put the vehicle on a 2 post lift, front wheels han-
ging free,

Disconnect the battery.

i necessary, drain the refrigerant fluid circuit.

Remove:

- the frontright hand wheel,

~ the engine undertray,

- the fraont right hand wheel arch protectar.

97176%

- the engine tie bar,

- the exhaust downpipe.




‘ G ENGINE \

TOP AND FRONT OF ENGINE

Timing belt 1 -I

Cn the right hand side of the vehicle

Remove the driveshaft, to do this, remove:
- the front right hand brake caliper and secure it
to the suspension spring to protect the pipe.

10369M

- the two mounting bolts for the driveshaft
flange on the relay bearing.

97353R

- the track rod end using tool
T. Av. 476,
- the shock absorher base maunting bolts,

LN ¢

It

T ¢

| DA

95234-2R




‘ G ENGINE \

TOP AND FRONT OF ENGINE

Timing belt 1 1

- the wheel sensor if the vehicle is fitted with
ABS.

Slacken the lower ball joint nut as far as possible
and release it using an impact ball joint extractor
(example: FACOM D98)

97232-1M

Set the sump on a wooden or rubber support.

11003M

Remove the hub assembled with the driveshaft.

973578

Take care to protect the gaiters,




TOP AND FRONT OF ENGINE
‘ G ENGINE \ Timing belt 1 ‘I

Remove the right hand suspended mounting co- Remove the accessories belt upper housing {G).

ver (4 bolts),and its mounting.
Completely remove the suspended mounting.

Disconnect the quick release unions on the AC cir-
cuit pipes at the shock shsorber turret (Tool -
NAUDER ref: 7240 and 7242).
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TOP AND FRONT OF ENGINE

‘ G ENGINE \

Timing belt 1 1

Remove the accessories belt; to do this:

- fit tool Mot. 1370.arcund the body of the acces-
sories belt tension wheel,

TEETTT ga62-1R1

- set the automatic tensioner against the stop by
pushing it backwards and inserting tool Mat.1376

in the hole in the housing,

g
'\_j g

L2

l N,
'/*" | N

.\_., ":W i -.-j' "
Mot@ 5.4

" I.:.:?I {

(N,

i I’?
, ;:-’I l.' @ ':

J
N
A
by

1 G b— = \\\\ ) %
. A . R
’ 'z'-‘ | [ l' I

)

- remove tool Mot.1370,fit tocl Mot. 1368 , and
slacken the eccentric tension wheel balt for the

accessories belt,
Il'\'l‘- |~ [ ) )
A ZRAE
oL Mot.1369 'h& -
Y 0 G T v

| =2 .,

Remove:
- the accessories belt.
- the accessories puliey on the crankshaft,

- the timing covers,
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TOP AND FRONT OF ENGINE

Timing belt 1 -I

NOTE: for these operations and the following

operations on the timing face, the engine should

be"raised" or "lowered” in relation to the vehicle

using the following peints as stops:

- at the top: contact between the oil filler neck
and the bulkhead,

- atthe bottom: lower by 70mm maximum.

1048303 G

3 . Y

Adjusting the timing

Turn the engine to bring the crankshaft sprocket
reference mark (C) to the hottom, the camshaft
sprocket reference mark {D) slightly to the left
(45°) {the interior mark (A} on the ctamshaft
sprocket should be opposite the fixed point on
the rocker box cover), and reference mark (I} on
the injection pump sprocket opposite the refe-
rence mark on the injection pump housing.

99764R1

Remave the timing adjusting plug (1} and set the
engine to TDC (pin of diameter 7) Mot, 1318.

99770R
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Timing belt

11

Slacken the timing belt by slackening nut (B) and
bolt {E).

Remove the timing belt.

REFITTING - Special notes
- Check that pinn Mot. 1318 is still in place.

- Fit the timing belt, aligning the sprocket - belt
reference marks.

Adjusting the belt tension
- use the tension adjusting bolt (E).

—= 93764R2

The method described below MUST be followed
to adjust the belt tension.

- Bring the timing belt under tension by bringing
sector {H) of the tension wheel to stop (F), wi-
thout forcing it, using bolt (E); tighten the ten-
sion wheel nut.

- Remove the TDC pin, turn the crankshaft 3
times (clockwise as seen from the timing endjto
return to TDC without going backwards, then
refit the TDC pin.

- Slacken the tension wheel nut, then progressi-
vely bring the wheel to the nominal tension po-
sition {G} (reference mark aligned with the cen-
tre of sectar {H)).

— Torque tighten the nut to 3daN.m.

NOTE : Never turn the engine in the opposite di-
rection to nermal operation.

47741R1
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TOP AND FRONT OF ENGINE
Timing belt

11

Check the injection pump timing ; (see section 13;
Pump - timing}

Remember to remove the TDC pin.
Clean the bearing face of the crankshaft pulley.

Apply 2 drops of LOCTITE AUTOFORM to the
crankshaft pulley.

The bolt must be renewed;apply a torque of 2.5
daN.m, then an angle of 64° % 6°

Refitting is the reverse of removal.

If necessary, replace the refrigerant fluid in the
circuit.

The suspended mounting cover is fitted using tool
Mot, 1289-01.
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TIMING BELT ADJUSTMENT

SPECIAL TOOLING REQUIRED

Mot. 1054 TOC pin

Mot. 1273 Tool for checking belt tension

Mot. 1289-02 C(entring fork for suspended engine
mounting limiter

TIGHTENING TORQUES {in daN.m} @ - the frontright hand wheel arch protectaor.

— Pin the engine at TDC using toot Mot. 1054
Freat right hand suspended

engine mounting cover nut 3to 4.5

Wheel balts 5 holes 10

Tension wheel nut 5

Suspended mounting cover bolt 5t06.5

Suspended mounting limiter holt 5to 6.5

Crankshaft pulley 2 +115°115°

Suspended mounting holt on

cylinder head 2t025

REMOVAL

Put the vehicie on a 2 post lift, front wheels han-
ging free. Disconnect the battery.

Remove:

- the frontright hand wheel,

- theright hand engine undertray,

- the exhaust downpipe.




TOP AND FRONT OF ENGINE
‘ F ENGINE \

Timing belt 1 -I

Lift the vehicle so the right hand side of the en-
gine may be set on a flat surface with a wooden
block.

11003M

Remove:

- the suspended moeunting cover and the move-
ment limiter,

- the upper timing cover.

- the crankshaft pulley,

- the lower timing cover,

- the accessories belt, {see section 07 "removi ng -
refitting the accessories belt")

Slacken the timing belt by slackening the tension
wheel shaft and bholt (B},

10593M1

Remove the suspended mounting suppaort {A) on
the ¢ylinder head and the timing belt.

NOTE : the helt istrapped on the support.



Timing belt

TOP AND FRONT OF ENGINE
‘ F ENGINE \

11

REFITTING - Special notes
Check that pin Mot. 1054 is still in place.

Fit the belt and the suspended mounting support
to the cylinder head aligning the reference marks
on the pullies and belt.

Pretension the timing belt by tightening one bolt
{B} on the inner timing cover {see diagram on pre-
vious page).

Fit tool Mot. 1273 .

Tension the belt (see section 07).

Fit the suspended mounting cover.

Centre the limiter using tool Mot. 1289-02.

112D4M

10933-1M

Lock the tension wheel at 5 daN.m.

NOQTE: the crankshaft puliey bolt must be rene-
wed and torque tightened to 2 daN.m, then angle
tightento 115:°% 15°

Refitting is the reverse of removal.
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TOP AND FRONT OF ENGINE
Timing belt tension wheel

G ENGINE

SPECIAL TOOLING REQUIRELD

Tool for checking belt tension

1273

Mot.

1289-01 Lentring fork for suspended engine

Mot.

mounting limiter

TDC pin

1318
1370
1368
1369
1376

Mot.

Wrench for tensioning tension wheel

Mot

Wrench for tightening adjusting wheel

Mot.

tighten

ioning

Tool for tens

Mot

Pin for locking tension wheel

ot

Ball joint extractor

476
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TIGHTENING TORQUES [in daN.m}

Front right hand suspended

engineg maunting cover nut

Wheel bolts

Timing tension wheel nut

Accessaries belt tension wheel balt

Accessaries belt rolier nut

Water pump balt

Suspended mounting cover bolt

ter balt

i

suspended mounting |

2.5+ 64°16°

Crankshaft pulley

Suspended mounting bolt on

cylinder head
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REMOVAL

Put the vehicle on a 2 post lift, front wheels han-
ging free.

Disconnect the battery.

Remove:

- the frontright hand wheel,

- the engine undertray,

- the frontright hand wheel arch protactor.

Drain the gearbex {1) (3 min draining time).
Remove the mounting flange for the oil pipes on
the oil filter mounting; plug the openings and
take care ta catch any oil which runs out.

10992M3

Completely remove the engine tie bar.
Remove the exhaust downpipe.
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TOP AND FRONT OF ENGINE
Timing belt tension wheel

Right hand side of the vehicle

Remove:
- the front right hand brake caliper and secure it
to the suspension spring to protect the pipe.

- the two mounting bolts for the driveshaft
flange on the relay bearing.

97359R

- the track rod end using tool
T. Av. 476,
- the shock absorber base mounting bolts,

¥ -

—

T.Av. 476

—
It 2 3

95234-2R

— the wheel sensor if the vehicle is fitted with
ABS.

Slacken the lower ball joint nut as far as possible
and release it using an impact ball jeint extractor.

DI

4

[ G 1

)

97232-1M

11
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Remove the hub assembled with the driveshaft. - the track rod end using tool
T.Av. 476,

Release the brake pad wear warning light wire
and disconnect the ABS target sensor.
Remove the shock absorber base bolts.

97357$

Take care to protect the gaiters.

Left hand side of the vehicle

Remove: 3 :
- the brake caliper, T.Av. 476 | 1
- the three driveshaft gaiter mounting bolts, =~ g952342R

Release the lower ball joints and the track rod en-
Y
i U L O ( \u‘ ds.
E) & @ Remove the stub-axle - disc - driveshaft assembly.
pos My 9, Fit the universal support and lower the engine on-
T : \Q /™ @' to it (2 personsrequired).
o - el B

AUAR

953155
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Timing belt tension wheel 1 -I

Remove:
- the right hand suspended mounting cover (4
bolts), and its mounting.

- the upper nut for the left hand suspended
mounting {1 bolt}

- the upper accessories belt housing (G).

97779R1

- lower the engine and transmission assembly by

1044 1M2

approximately 70 mm and push it to the left.

TAKE CARE not to damage the refrigerant gas
pipe between the compressor and the dehydra-
tion canister (version with air conditioning). The
engine and transmission assembly may not be lo-
wered further than this pipe will extend.
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. . Adjusting the timing
Remaoving the accessories belt

See section on "Accessories belt {(removal - refit-

ting)" Turn the engine to bring the ¢rankshaft sprocket
ing

reference mark (C) to the bottom, the camshaft
sprocket reference mark (D) slightly to the left
(45" {the interior mark {A} on the camshaft
spracket should be oppasite the fixed point on
the rocker box cover), and reference mark (f} on
the injection pump sprocket opposite the refe-
rence mark on the injection pump housing.

Remove:
- the accessories pulley on the crankshaft,
— the timing covers,

99765R

Remove the timing plug {1} and set the engine at
TDC (pin diameter 7} Mot. 1318

99764R1

Slacken the timing belt by slackening nut (B) and
bolt (E).

Remove the timing beit,

99770R
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‘ G ENGINE \

Remove the timing tension wheel by completely
removing its central nut.

REFITTING - Special notes

Check that pin Mot. 1318 is still in place.

— Fitthe timing tension wheel.

- Fit the timing belt, aligning the sprocket - belt
reference marks.The method described below
MUST be followed to adjust the helt tension.

- Bring the timing belt under tension by bringing
sector {H) of the tension wheel to stop (F), wi-
thout forcing it, using bolt (E); tighten the ten-
sion wheel nut.

9774 1R1

Remove the TDC pin, turn the ¢crankshaft 3 times
{clockwise as seen from the timing end)to return
to TDC without going backwards, then refit the
TDC pin,

Slacken the tension wheel nut, then progressively
bring the wheel to the nominai tension position
(G) (reference mark aligned with the centre of sec-
tor {(H)}.

Torque tighten the nutto 3 daN.m.

L
s

& oy
o ERTe .'Q“I)I"’
A Ay §_‘._9 ;* fy
= 3 4 \ “.‘.—._';?5)'3‘-&'

- .:.!I "!_ .:? A

S

99764R2

NOTE : Never turn the engine in the opposite di-
rection to normal operation,
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TOP AND FRONT OF ENGINE
Timing belt tension wheel 1 -I

Check the injection pump timing ; (see section 13;
Pump - timing)

Remember to remove the TOC pin.
Clean the bearing face of the crankshaftt pulley.

Apply 2 drops of LOCTITE AUTOFORM to the
crankshaft pulley. The bolt must be renewed

Refitting is the reverse of removal.
Adjusting the accessaries beit tension
Vehicle with air conditioning

Fit the pew belt following the method described
insection 07 " Accessories belt tension”,

Vehicle without air conditioning

Tighten the tension wheel central locking bolt
using an allen key until it touches the tension

wheel and there is no play.

Fit the new belt and tension it until the display of
tool Mot. 1273 shows the recommended fitting
value (see section "Accessories belt tension"),

REFITTING: Once a helt has keen removed, do not
refit it.

Fit the suspended mounting ¢over and movement
limiter assernbly.

ADJUSTING THE LONGITUDINAL MOVEMENT
LIMITER

Slacken the limiter bolts (4).

Insert the limiter centring fork , Mot.1289-01 into
the slots on the suspended mounting cover.

Lock the limiter bolts {(4) at a terque of
5.5 daN.m.
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SPECIAL TOOLING REQUIRED

Mot. 1273 Tool far checking belt tension

TENSION VALUES

When the engine is cold (ambient temperature),
fit the new belt.

Fit the sensor of tool Mot. 1273 at the point
shown {--»).

Turn the knob on the sensor until it ¢licks.

Tighten the belt until the display on tool Mot.
1273 shows the fitting value specified below,

Lock the tension wheel, test and adjust the value.
Turn the crankshaft 3 times.

Check the tension value is hetween the fitting va-
lue and the minimum operating value {same value tpz

DIM1101

If the tension is being tested without the belt
being removed).

Once a belt has been remaved, do not refit it.

Tension Power assisted | Air conditioning
(US=SEEM | steering belt (F2} | beit{F1) multi-
Units) multi-tooth tooth
Fitting 11216 US 11415 US
Minimum
operating 62 US 62 US

21136R

Water pump

Crankshaft

Alternator

Afr conditioning compressor
Steering assistance pump
Tension wheel

-+ Tensjon testing point

- MmN @D
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TOP AND FRONT OF ENGINE
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TENSION VALUES

SPECIAL TOOLING REQUIRED

Mot. 1273

Taol far checking belt tension

Engine cold (ambient temperature), fit the new belt.

Fit the sensor of tool Mot. 1273 to the point marked{—}.

Turn the sensor knob until it clicks.

Tighten the belt until the display ef taol Mat. 1273 shows the recommended fitting value below.

Lock the tension wheel, test and adjust the value.

Turn the ¢crankshaft 3 times.

Check the tension value is between the fitting value and the minimum operating value (same value if the ten-
sion is being tested without the belt being removed).

Once a belt has been removed, do not refit it.

Z ENGINE:
. P ' . P
Tension . st:::iel:galisells':?g} Air conditioning Aiternator belt (A} | Water pump belt
{(US—SEEM Units) multi-tooth belt {C) multi-tooth multi-tooth (P} multi-tooth
Fitting 941 4US 10216 US B1+¥5US 100£5US
Minimum operating 56 US 57 US 50 US 41 US

G ENGINE (without AC):

Tension
(US—SEEM Units)

Alternator belt
with PAS or AC (F1}

multi-tooth
Fitting 116X 8 US
Minimum operating 63
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G8T ENGINE Accessories belt tension 1 ‘I

POSITION OF COMPONENTS:

Alternator belt with power assisted steering and
with air conditioning.

oee

17451M1

Alternator belt with power assisted steering and
without air conditioning.

10005M

Crankshaft
Alternator
Power assisted steering pump

Air conditioning compressor

m g ~ @ »

Eccentric tension wheel

m

Automatic tensioner

Fixed roller

The tension of the accessories belt for the G8T en-
gine with AC is obtained and ensured by an auto-
matic¢ tensioner.

For the tensioning method, refer to the section
"Removing - refitting the accessories belt”
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POSITION OF COMPONENTS:

YT267R ]

3726%M

97521R

¢ Camshaft

1 Crankshaft

2 Water pump

3 Alternator

4 Power assisted steering pump
5 Airconditioning compressor
T Tension wheel

— Point for checking tension
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For removing the cylinder head on the GBT and F3R engines and the rear ¢ylinder
head on the Z7X engine, the enging and transmission assembly must be removed
beforehand. Refer to section 10 "Removing - refitting the engine” and refer to the
section corresponding to the engine in question.
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TOP AND FRONT OF ENGINE

Cylinder head gasket
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F3R ENGINE

METHOD FOR TIGHTENING THE CYLINDER HEAD

All the bolts must be systematically renewed after
removal.

Lubricate the holt threads and under the bolt
heads with engine oil.

REMINDER: In order to obtain correct bolt tighte-
ning, remove any oil in the cylinder head moun-
ting bolt holes using a syringe.

Tighten in the following order :

®®OOOI|E
QNOROROXD

90 775

1st tightening 3 daN.m.

2nd tightening {angle) : 50° T 4°
Wait for a minimum of 3 minutes.
Slacken baolts 1 and 2 by 180" then:
1st retightening 2.5 daN.m.

2nd retightening (angle) :123° 1 7°.

Repeat the slackening and retightening opera-
tions for bolts 3-4, 5-6, 7-8, 8-10.

There is no ¢ylinder head retightening operation.
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TOP AND FRONT OF ENGINE
Cylinder head gasket
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GET ENGINES - METHOD FCR TIGHTENING THE CYLINDER HEAD

Preseating the gasket: tighten ail the bolts to 2 daN.m, then angle tighten according to the following table,

in the recommended order 1to 18,

Bolt reference Tightening angle £ 2°(in degrees) Bolt length {in mm)
1,5,98,13,17 215° 185 with washer

2,6,10,14,18 240° 185 without washer
3,7,11,15 160" 103 with washer
4.8,12,16 246" 207.5 without washer

Seating the gasket:

- Tightening:
slacken bolts 1 and 2 until they are totally free,
tighten bolts 1 and 2 to 2 daN.m then angle tighten according to the table beilow,

-

DR ONNONNG

ALELCTERTATIG)

"e © o e

)@

® & © & ®

967808

Wait for 3 minutes stabilisation period,

slacken bolts 3, 4, 5, 6 until they are totally free,
tighten bolts 3, 4, 5, 6 to 2 daN.m then angle tighten according to the table beiow,

slacken bolts 7, 8, 3, 10 until they are totally free,
tighten bolts 7, 8, 9, 10 to 2 daN.m then angle tighten according to the table below,

slacken belts 11, 12, 13, 14 until they are totally free,
tighten boits 11,12, 13, 14 to 2 daN.m then angle tighten according to the table below,

slacken bolts 15, 16, 17, 18 until they are tatally free,
tighten baolts 15, 16, 17, 18 to 2 daN.m then angle tighten according to the table below,

Bolt reference Tightening angle * 6° {in degrees) Bolt length {in mm}

1,5.9,13,17 296" 185 with washer

2,6,10, 14,18 301" 185 without washer
3,7, 11,18 243° 103 with washer
4,8,12,16 322¢ 207.5 without washer
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SPECIAL TOOLING REQUIRED

Mot.
Mot
Mot.
Maot.
Mot.
Mot.
Mot.
Mot.
Mot.

1390 Engine and transmission support toal
587 Cylinder head pin extractor
588 Liner retainer plates
589 -01 Camshaft sprocket support

a1 02 Angular wrench for tightening
591-04 the cylinder head

1202 Hose chip pliers

1209 Spring campression tool

1273 Taol for checking belt tension

1289-02 Centring fork for suspended engine
mounting limiter

03050><>¥ L
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Front suspeanded engine mounting
cover nut

Wheel bolt

Suspended mounting cover bolt
{amshaft holt {power assisted
steering pulley)

Camshaft sprocket mounting bolt

TIGHTENING TORQUES {in daN.m) § a

3to4.5 =
5t0 6.5 v '

6to7

7to 9

REMOVAL

Put the vehicle on a 2 post lift.

Disconnect the battery then remove it.

Remove;

- the engine undertray,

- the wheels,

— the left and right hand wheel ar

971765

ches,
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Remove the tooling assembly (see section 19

- refitting the cooling system™)

Remove the exhaust downpipe at (1},

Removing

TOP AND FRONT OF ENGINE
Front cylinder head gasket

and right hand sides {B}, then remove it (after dis-

- the side mounting bolts for the bumper on the left
connecting the additional lights cannector).

— theradiator grille and bar,

Z7X ENGINE

104590t
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‘ Z7X ENGINE \

Remove:
- the suspended maounting cover and the move-
ment limiter,

Fit the universal support tool under the engine to
supportit.

N 97437-15

— the air filter and the air duct,
- the air filter mounting.

N

~lN N
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N 975068 \WETAY(TC
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Remove:

- theinlet manifold cover,

-~ the accelerator cable - use a screwdriver to loo-
sen the accelerator linkage.

TOP AND FRONT OF ENGINE
Front cylinder head gasket 1 -I

374925

Twist the accelerator control and remove the ca-
ble retaining clip from the groove .

97491%

S

Remove the cable and its sleeve,

Disconnect:

- the vacuum pipes from the manifold,

- the plug leads from the front ¢ylinder bank,

- the frontand rear injector wiring,

- the power module connectors,

- the connecter wiring for the oil pressure switch
and the oil temperature sensor,

- the throttle body connectors,

— the fuel supply and return pipes.

Remove:

- the wiring supports mounted on the inlet mani-
fold,

~ the computer, together with its wiring, from
the right hand side,

- the injector gallery mounting boits and the
pulse damper regulator assembly. Extract the
assembly.

IMPORTANT: under each of the injector gallery
and pressure regulator mounting points, there are
heat insulation blocks. Ensure these blocks are re-
tained during removai of the components.

9521631
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Remove:

- the connecting plate between the manifold
and the suspended engine mounting,

- the inlet manifold with the throttle body,

- the rocker box cover for the front cylinder
kank,

- the four mounting bolts for the bridge,

- the mounting bolt {V) for the rigid pipe

o

o
A2,

&
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97505R

- the heat shield mountings,
- the upper alternator mounting bolt,
- the engine oil dipstick quide,

Release the pipe from the bridge and from the
thermostat unit.

Remove:
- the exhaust heat shields,

- the alternator drive belt,
- the four upper mounting bolts securing the ti-
ming cover to the ¢ylinder head.

Align the reference marks on the sprockets.
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Fit tool M0t.1209 to the balance chain tensioner.

Remove bolt (A} then bolt{B).

Extract:
- the balance chain,
- the balance sprockets.

Pull the shaft {C}) back to release the fly-weight
(D} and its key (E).

34193R

Fit tool Mot. 583-01 to the camshaft sprocket on

the timing cover,

Secure the camshaft sprocket using bolt {2} and
nut (3} threaded through one of the openings in

the gear.

Remove:
- the camshaft sprocket plug,

- the camshaft sprocket mounting bolt using an

Allen key (A),

Slacken the mounting bolt (V} for the camshaft

stop, release the stop from the groove, and push
the camshaft back.
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Front cylinder head gasket
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Tap the locating dowels {A) and (B} down using a
used push rod, for example.

LS
s s

o ,,,/ >
. //////

f,’l /////'//,f

Loosen the cylinder head and remove it taking
care not to move the ¢ylinder liners.

Use a syringe to remove any coolant remaining in
the cylinder block.

Extract the locating dowels (A} and (B) from the
¢ylinder head using tocl Mot. 587.

Remove the gasket.

Mot.587

77651R

Set the locating dowels to the correct height using
a 3mm roll pin punch.

2114461
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7765151

Clean the sealing faces of the cylinder head and
the cylinder biock : use Décapjoint 77 01 405 952,
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CHECKING THE CYLINDER HEAD BOW

Use a rule and a set of feeler gauges to ¢heck for
surface deformation.

Maximum deformation 0.05mm

The cylinder head may not be re-surfaced.

In order to avoid offsetting the timing, use the
dummy bearing (F) only if it (s necessary to turn

the crankshaft, for example when replacing the
cylinder liner assemblies.

?7714R

Insert a 3 mm punch (roll pin punch) into each of
the ¢entring pin holes and position each of the
pins against its punch to prevent it from being
pushed in when the ¢ylinder head is refitted.

REFITTING - Special notes

Refitting is the reverse of remaval.

SEALING BETWEEN THE CYLINDER HEAD AND THE
CYLINDER BLOCK

Use Autojoint AlGH (77 01 422 751} to seal the
joint between the cylinder head and the timing
case.

M Ot. 589 —.‘\]-_‘¢ .\-.

o
) D
A JC
L ' a
g
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77717R




‘ Z7X ENGINE \

TOP AND FRONT OF ENGINE
Front cylinder head gasket

11

SEALING BETWEEN THE CYLINDER HEAD AND THE
CYLINDER BLOCK

Fit:

- anew, dry gasket,

- the cylinder head, taking care to ensure it is
correctly positioned.

Insert the timing cover mounting bolts and hand
tighten them.

Fit the camshaft carefully with the sprocket,
aligning the keys.

Ensure stop fark (8) is fully pushed back, so that
the camshaft flange may pass.

Gently tighten the sprocket mounting bolt,
Remove tool Mot. 583-01.

Push the camshaft stop fork fully back into the
groove and torque tighten the beolt,

Remove the two 3 mm pins.

Fit the rocker gear with the balance system.

IMPORTANT: the key may fall out of the balance
shaft - place a cloth in the timing cover to catch it

TIGHTENING

Pretighten all bolts to & daN.m in the order

shown to compress the gasket.

Mot. 589-01 .,
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77740R

Slacken all the bolts.

Pretighten to 4 daN.m, then tighten all the bolts
to an angle of 180°,

There is no cylinder head retightening operation,




TOP AND FRONT OF ENGINE
‘ Z7X ENGINE \ Front cylinder head gasket 1 1

TIGHTENING

Fit sprocket (A) with its chain then fit sprocket (B}
and align reference marks (1) and (2} opposite
each other.

" 97437R

Torque tighten the cover and limiter holts (see
section 19 Engine suspension).

Refit the engine and remove tool Mot. 1289-02.

3444712

Adjust the alternator drive belt tension using tool

Coat the two balance system mounting bolts with Mat. 1273 (see Chapter 11 Accessories belts).
Loctite FRENETANCH and tighten them to the re-
commended torque. Fill and bleed the engine cooling circuit.

Adjust the accelerator ¢able.
Remove toal Mot. 1209 to allow the balance chain
tensioner to act on the chain.

Fit the suspended engine mounting cover, sup-
port the engine then fit fork Mot. 1289-02 to cen-
tre the limiter,




‘ Z7X ENGINE \

TOP AND FRONT OF ENGINE
Front cylinder head gasket

11

Tighten the exhaust flange above the catalytic
converter and [il the spring assembly.

32323-15

IMPERATIVE . tighten to the stop

Refit all the engine accessories.
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REMOVAL

The engine and gearbox assembly must be
removed for this ¢ylinder head.

Refer to the section Mot. Z.
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27X ENGINE

METHOD FOR TIGHTENING THE CYLINDER HEADS

Tighten in the order specified below:

B
C O Q ®
7 3 2 8 N
8 4 1 5 =
O 0 o o']|E
&
—
-
[
o ¢ o :
7§ 2 QB
8 4 1 5 =
N\ | © 0 0 C
A
F7TA0R)
New gaskets:

Tighten to 6 daN.m. in the recommended order
Slacken, pretighten to 4 daN.m

then angle tighten to:

180° in the recommended order

Adjust the valve clearances.

Bring the engine up to temperature:
2000 rpm for 15 minutes

Retightening :

This operation is carried out when the engine is

cold (after the engine has been stopped for a mi-
rnimum of 6 hours).

Additional angle tightening:
50°. without prior stackening

There is no cylinder head retightening aperation.
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This filler neck makes it easier to fill the engine
with oil.

It is however only designed to support the weight
of a 5 litre can.

REMOVAL:

Remove the two mouating baolts on the retaining
bracket.
Remove the filler neck from the sleeve.

Slacken the connecting sleeve on the rocker box
cover.

Removye the filler neck.
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SPECIFICATIONS AND ADJUSTMENT VALUES
Engine
Vehicle B strok C ' of il?r:ciion
: ore troke apacity :
Type Suffix {mm) {mm) (cm?) Ratio
JIEDA Fak e e = 1588 i%"fl Multipoint sequential
Tests at iIdle speed ™
Fuel ***
) Pallutant emission ** {minimum octane
Engine speed rating}
(rpm.}
€O (%)(1) CO2 (%) HC (ppm) Lambda (A)
850150 0.5 max 14.5 min 100max | 0.97 <A< 1.03 UF:'__E;‘;;"’

(1) at 2500 rpm, €O must be a maximum of 0.3
*  For acoolant temperature above 80°C. Tests at 2500 rpm stable speed then at idle speed.
**  For legal valuesrefer to your country specification.

Type of fuel supply

Requlated multipoint injection

Type : NARVAL

Fuel pump submersed pump in fuel tank

Voitage: 12 volts
Pressure: 3 bars
Flow: 8C litres/hour minimum

Fuel filter mounted under vehicle in front of fue| tank

Throttle body

Type . Magneti-Marelli 871 - 215

Pressure regulator:

WEBER RPM 39

BOSCH 0 280 160515 or

3.0 £ 0.2 bar with no vacuum

Regulated pressure: 4.5 to 7bars

2.5 ¥ 0.2 bar for a vacuum of 500 mbar

Solenoid injectors

Type : Siemens Deka 867 867

Voltage: 12 volts
Resistance: 145+ 0.5

Make - Hitachi

Idle speed regulation valve

Type : AESP 207-17

Winding resistance : 9.6 + 10% {2

Throttle position potentiometer

Check using XR25 # 17

For idle regulation 17to 43
For full load 195 to 242
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SPECIFICATIONS AND ADJUSTMENT VALUES

Temperature in “C{+ 1% 0

20 30 80 90

Air temperature sensor
Type CTN Siemens 1432-2
Resistance in Ohms

8385to
10610

3279to 3769 | 1373 to 1555 - -

Heated oxygen sensor

Make BOSCH LSH 25 0258 003 644

Voltage at 850°C
Rich mixture = 625 mV
Lean mixture : Q to 80 mvy

Catalytic converter (under vehicle)

0 C50

Anti-evaporation system - Canister 60 25 303 195

With canister : specific to MATRA
Solenoid bleed valve: Delco Remy 189
resistance : 35 £ 3 Ohms

2 coil static ignition

Advance integral in injection computer
Ignition power module integral in computer
Pinking sensor

Plugs

BOSCH : WRE D C04
EYQUEM : RCS52 LS

Gap: 0.9 mm (adjustable}
Tightening torque : 2.5ta 3daN.m
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General 1 2
SPECIFICATIONS AND ADJUSTMENT VALUES
Engine
vehicle k of i:}f:cetion
: Bore Stroke | Capacity ,
Type Suffix (mm) (ramm) (cm3) Ratio
JEOD 27% 775 93 727 | 2963 | 9.6 Multipoint
] SIEMENS depolluted
Tests at idle speed *
Fue| ***
) Pollutant emission ** {(minimum octane
Engine speed rating)
(rpm.}
CO {9%)(1} CO2 (%) HC {ppm) Lambda (X}
70050 inP/N : o Unleaded
850+ 50 in D 0.5 max 14.5 min 100 max 0.97 < A<21,03 (= 95)

{1) at 2500 rpm, CO must be a maximum of 0.3

*  Foracooclant temperature above 80°C. Tests at 2500 rpm for approximately 30 seconds.

rr

For legal values refer to your country specification.

Type of fuel supply

Regulated multipoint injection with 55 track
computer

Submersed pump in fuel tank Voltage: 12 volts
Type : NARVAL Pressure: 3 bars
Flow: 80 hitres/hour minimum

Fuel filter mounted under vehicie in front of fuel tank

Throttle body

Type : Solex, diameter 55 mm
Reference 77 00 874 766

Pressure regulator

Requlated pressure: 4.5 to 7 bars

Zero vacuum 3 +0.2bar
Vacuum of 500 mbars 2.5 £ 0.2 bar
Selenoid injectors Voltage: 12 volts
Type : SIEMENS Deka 1863 409 Resistance : 14.5 £ 0.5 Q2
Idle speed regulation valve Reference 77 00 744 614
Make: Hitachi single winding Resistance : 9.5 + 10
Throttle position potentiometer Check using XR25 # 17
(non-adjustable) Regulated idle speed 0to 47
Full foad 138 to 255
Pulse damper Type : Bosch
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SPECIFICATIONS AND ADJUSTMENT VALUES

Temperature in "C(t 1%} 0 20 40 80 90
Air temperature sensor
Type CTN 813&5150 3279t0 3769 | 1373 to 1555 - -
Resistance in Ghms
Coolant temperature sensor

3279103769 [ 1373 t0 1555 | 315to 348 225 to 255

Type CTN -
Resistance in Qhms

Heated oxygen sensor

Make N.T.K. 77 00 856629

Voltage at 850°C:
Rich mixture = 625 mV
Learn mixture ; 0 to 80 mV

Catalytic converter {under vehicle floor)

O C48

Paper cartridge air filter

Anti-evaporation system

With canister ; CAN 307 288
Solenoid bleed valve:

Delco Remy 199
resistance : 35 £ I Ohms

Static ignition

Advance integral in injection computer
Ignition cails
Pinking sensor

Plugs

RFC58 53
RFC57 1S3
Gap: 1.2 mm (non-adjustable)
Tightening targue : 2.5 daN.m

EYQUEM:
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SPECIAL TOOLING REQUIRED

Mat 453-01

Hose clamp

TIGHTENING TORQUES (in daN.m) @

r—-

Throttle body mounting bolt on

inlet manifold 2
Throttle potentiometer mounting bolt 0.2
REMOVAL

Disconnect the battery.

Remove the three bolts mounting the body to the
air filter.

Disconnect the air temperature sensor.

Slacken the clip mounting the air sleeve to the
throttle body.

Remove the air filter and the air sleeve.

Disconnect:

— the throttle position potentiometer,

— the accelerator cable (4),

- the oil vapour rebreathing pipe (5),

- the two roolant hoses {6} which heat the
throttle body, after ¢lamping them using tool
Mot. 453-01.

Remove the 4 throttle body mounting bolts and
remove the throttle body.

Remove the heat shieid between the throttle
body and the manifald.

b
\\\ & L.&' f"%ﬁ%—-s
&t TRES

5499905

R R -

L . ) ) [ ] . :. N o 'l‘
G T HlaMot. 453-01 \\

g T 39239R
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NOTE : the throttle position potentiometer {7}
may only be removed after the throttle body has
been removed (it is not adjustable).

FI223R

REFITTING

Remove the gaskets on the throttle body heat
shield and renew them (they do not need to be re-
bonded).

Refitting is then the reverse of removal.
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Throttle body 1 2

TIGHTENING TORQUES (in daN.m) @

Throttle hody mounting bholt on intermediate manifold 2.3

REMOVAL

Remove :
— the upper engine protection cover (secured by

four bolts),
— the air filter and the fiexible air inlet pipe to the

throttle body,
Disconnect the accelerator cable {and the c¢ruise

control LDA linkage}.

974491s

Remove;
- the accelerator cable mounting bracket.

Discannect:

— the air temperature sensor,

- the throttle position potentiometer ¢connector
mounted on the engine liftingring.

97200M

Remove the three throttle body mounting bolts
(3) and remove the throttie body.

REFITTING

Replace the paper gasket at the base of the
throttle body.

Refitting is the reverse of removal.

Ensure all the various connectors are correctly re-
fitted.
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On the injector gallery: disconnect the fuel supply
REMOVAL - REFITTING OF THE INLET AND : :

d ret .
ERHALST MENEGLDS ;r;latrsrurn pipes and the vacuum pipe on the re

| TIGHTENING TORQUES {indaN.m)
Manifold mounting nuts on cylinder head 2 10.2 e
-0 /@

/ =

| WIITM 1

il

NOTES: e
e To replace the manifold gasket both manifolds —=

must be removed. They are removed from be-
low.

e The exhaust manifold may be removed by itself,
but the inlet manifold may anly be removed af-
ter removing the exhaust manifold.

REMOVING THE INLET MANIFOLD: >/ N

! .'}E ! Frpm under _the veh!cle, remove the right hand

)-b )Li driveshaft with the right hand stub axle (see sec-

WAy i tion 10 "Removing - refitting the engine and
A \> a transmission assembly").

s

-

Mot.453-01 § \)

Disconnect the battery.

Remove the air filter and the throttle body (4

bolts).

Disconnect:

- the accelerator cable,

- the recycling and heating pipes from the
throttle body {clamp the coolant hoses using
tool Mot. 453-01).

Disconnect the idle speed requlation valve, the in-
jectors, the air temperature sensor and release the

wiring at the rear.
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REMOVING THE EXHAUST MANIFOLD

From under the vehicle, remove:

- theright hand driveshaft,

- the exhaust pipe,

- the stiffening bracket between the manifold
and the engine block,

— the starter heat shield,

- the engine tie bar.

97349\

If the exhaust manifold only is being removed, re-
move all the mounting nuts for the inlet / exhaust
manifold assembly from helow the vehicle, inclu-
ding the two end anes (B} which only hold the ex-
haust pipe.

Remove the manifold from below.

The inlet manifold is removed from below after
removing the exhaust manifold.

The manifold gasket should be fitted with the me-
tallic side against the manifold (crimped side
against the cylinder head).

i DIM1201
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SPECIAL TOOLING REQUIRED

Mot. 1289-01 Fork for centring suspended

engine mounting limiter,

TIGHTENING TORQUES {in daN.m) @

Nuts mounting inlet manifold to

cylinder head 2.1
Shock absorber base bolt 20
Driveshaft nut{ + Loctite) 20
Engine tie bar holt 12to0 18

Mounting bolt on engine for front

right hand suspended mounting <cover4.8to 6.5
Front right suspended mounting

movement limiter mounting bolt 4.8to 6.5
Mounting nut for rubber mounting

on front right suspended

mounting cover 3ted.5
Whee! bolts 10

Disconnect the battery.

Put the vehicle on a lift and remove the front
wheels,

Separate (hut do not disconnect} the oil
exchanger on the cocling radiator.

Fit the locally made tocl to protect the radiator
(THIS MUST BE DONE} .

490

11446M1

Remove the air filter unit; 1 ¢lip 2t the rear, and
release the unit from the hoses and its centring

pin.

Remove the rigid pipes from the air/air exchanger.
Disconnect the air temperature sensor on the hase
and remove the assembly.
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‘ G8T ENGINE \ Manifolds 1 2

Remove the plastic engine undertrays. - the two mounting bolts for the driveshaft
Remove the wheel arch protectors. flange on the relay bearing
Partially drain the gearbox (3 minutes draining

tirne).
Slacken the mounting flange for the oil pipes on

the oil filter mounting (take care to catch the oil

which will run out).
Remove the oil exchanger.

—= TN O ST — !
SN R ——
P N L s me AN
B WU e gt | b=
' - 1
A Y *'j & -jg [N}
) Al
e ¢
79 Y T - —
4 8 '.- .Iml' ’l\| 'J"T

»i?‘/ % 97359R
3

1099203

Right hand side of the vehicle:

Remove:
- the front right hand brake caliper and secure it

to the suspension spring to protect the pipe.
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Manifolds
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- the track rod end using tool
T. Av. 476,

Remove the hub assembled with the driveshaft.
— the shack absorber base mounting bolts,

-

Lo

97357%

95234.2R

- the wheel sensor if the vehicle is fitted with
ARBS.

Slacken the lower ball joint nut as far as possible
and release it using an impact hall joint extractor.

$7232-1M
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‘ G8T ENGINE \

12

Take care to protect the gaiters.

Left hand side of the vehicle:

Remove:
- the brake caliper,
— the three driveshaft gaiter maunting bolts,

|

|

3953155

- the track rod end using tool
T.Av. 475,
Release the brake pad wear warning light wire
and disconnect the ABS target sensor.
Remove the shock absorber base bolts.

95234-2R

Release the lower ball joints and track rod ends,

Remove the stub-axle - disc - driveshaft assembly.

Remove the engine tie bar bolt.
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Remove the exhaust downpipe.
Fit the universal support and lower the engine on-
to it (2 persons required).

Remove the right hand suspended mounting co-
ver {4 bolts).

Remove the left hand suspended maunting bolt {1
bolt).

; .
1 977791
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If necessary, disconnect injector n®1 (electrical Remove the two rear right hand mounting bolts
for the inlet manifold.

connectar) and remove the plastic cover (2 . ,
connectors + 1 diesel fuel pipe). Remove the two mounting bolts for the EGR pipe
an the capsule,

Rernove the 13 manifold nuts.

.':::"‘,3&'

%
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——

Remove the manifold; remove the 5 upper studs if
necessary.

DIM13028

Refitting is the reverse of removal. Renew the gas-
kets.

Remember to top up the transmission oil level
{see section 07).

Tightening torques :
- manifold mounting studs:0.6 & 0.2 daN.m
- manifold mounting nuts: 2.1 daN.m
- exhaust downpipe: 2.2daN.m
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TIGHTENING TORQUES (in daN.m) !S a

Bolts mounting manifold on

cylinder heads 1.5t02
Mounting bolt for injector gallery

and pulse damper regulator

assembly on manifold 0.9+0.2

REMOVAL
Disconnect the battery

Remove the upper engine protection cover (secu-
red by four bolts).

Remove the plastic wiring mounting clip fitted to
the engine lifting ring at (A).

Reiease the wiring and the various pipes from the
two cover mountings (1).

Remove the two mountings (1) (each secured by
twa bolts}.

Disconnect the plug leads from the front gylinder
bank and push them to the rear.

Remove;

- boits {2}, to release the earth wires, then retain
the two plastic anti-rotation spacers

- the HT lead retaining plate {3) {mounted by
four holts and one nut).
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Remove the air filter sleeve.

Disconnect:

- the pipe connecting the idle speed regulation
valve to the air filter,

— the pipe for the absolute pressure sensor,

10998M4 "1 ~ ~

'

F

LR

110D5 /11

- the cil vapour rebreathing pipe (4),

- theregulater vacuum pipe,

- the canister bleed solenoid vacuum pipe,

- the brake servo vacuum pipe,

- the air sensor cannector on the throttle bady,

- theidle speed regulation valve connector,

- the connectors for the potentiometer and the
engine speed 5enNsor.

Remove the mounting bracket for the fuel supply

and return pipes mounted at (5) on the cylinder
head.
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Disconnect the fuel supply pipe {marked green) and the fuel return pipe (marked
red} at (5}).

Disconnect the six injectors.
Remove:

- the two regulator - puise damper assembly mounting holts (6} fram the mani-
fold and retain the two insulating blocks,

~ the four mounting bolts (7} securing the two injector galleries to the manifold
and retain the insulating blocks,

- the injector gallery, requlator and pulse damper assembly.

Disconnect the accelerator cable (and the cruise control LDA linkage).

Remove the four manifold mounting bolts {8} from the ¢ylinder heads.

Release and remove the manifold - throttle body assembly to the front.

REFITTING

Refitting is the reverse of removal.

Replace the manifold gaskets.

Take care to check that :

~ the electrical wiring and pneumatic pipes are correctly replaced and connected,

- the insulating blocks are refitted under the mountings for the injector galleries
and the regulator - pulse damper assembly.
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TIGHTENING TORQUES (in daN.m) § a

Mounting nuts securing manifold

te cylinder head 2
Mounting nuts securing exhaust
downpipe to manifald 3.5

FRONT MANIFOLD
REMOVAL

Disconnect the battery

/ N
N [ WK

o /

Disconnect the oxygen sensor.

p. y-
I: ¥ -~ /J W{‘J{MI \\?:;__:_‘.' / &\%
72BN : @ il 19 Remove the mounting bolts (4) securing the
=20 é downpipe to the catalytic converter and release

-~

3 the pipe.

Loosen clip{1}.

Remove the mounting nuts (2) and (3} for the
downpipe on the front and rear manifolds.
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‘\*"\'\' - the starter heat shield (7} which is secured by
S three bolts,

- the heat shield mounting bracket,

97197R
Remove; 7 i
- the oil filter heat shield {5} which is secured by ¢
two holts, f —— // W 971965
- the dipstick tube mounting bolt (6),

- the 8 manifold mounting nuts and remove the
manifold.

REFITTING

Renew the manifold gaskets and position them
C correctly (crimped side against the cylinder head).

When refitting the exhaust downpipe tighten the
mountings on the manifolds (2) and (3} first, then

tighten clip {1}, to ensure the exhaust pipe is cor-
rectly sealed.,

Ensure the heat shields are refitted and are se-
cure.

A

—
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AT
/s

== SR

Yl
S A

37193k
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TIGHTENING TORQUES (in daN.m) !s Z!

Mounting nuts securing manifold

to cylinder head 2
Mounting nuts securing exhaust
downpipe to manifold 3.5

REAR MANIFOLD
REMOVAL

Disconnect the battery.

Disconnect the oxygen sensor.

Remave:
- the exhaust downpipe meunting bolts (4} from
the catalytic converter and remove the down-

pipe.

97201R1 E—— | )

Loosen ¢lip (1).

Remove the mounting nuts (2) and (3) for the

downpipe on the front and rear manifolds. \
-~ =P |

ngi‘v\& O

/4 b ™ 97195R

- the three heat shield mounting bolts (5) on the
manifeld and remave the heat shield.
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97195-1R

~ the 8 manifold mounting nuts (8} and remove
the manifold.

REFITTING

Renew the manifold gaskets and position them
correctly (crimped side against the ¢ylinder head).

When refitting the exbaust downpipe tighten the
mountings on the manifolds first, then tighten
clip (1), to ensure the exhaust pipe is correctly sea-
led.

Ensure the heat shields are refitted and are se-
cure,



‘ G8T ENGINE \

FUEL MIXTURE / TURBOCHARGING
Manifolds

12

Removal of the exhaust manifold, the
turbocharger or peripheral components around
the turbocharger require the engine and
transmission assembly to be removed
beforehand.

See section 10 "Removing - refitting the engine
and transmission assembly™.

The heat shield tightening torque must be
observed onrefitting: 0, $ CaN.m.

' e @s—f I-_krk
A 26 =N TN i
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Checking the turbo pressure by road testing the
vehicle

Fit a T piece on the injection pump take-off, with
a pneumatic pipe and a pressure gauge, taking
the instrument into the passenger compartment
( for example: pressure gauge in kit Met. 1311).
Test conditions:

Vehicle on a hill in 5th gear (vehicle under load).

Just befere 2000 rpm depress the accelerator fully
to give full load.

The increase in engine speed and boost pressure
should be progressive.

Values obtained {before air- air exchanger)

Engine speed Test hoost pressure
(rpm ) { mbhar)
2 000 750 £ 50

4300 865 < 25
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On the vehicle

wWhen checking the calibration pressure the
adjustment of the wastegate rod length (2} may
have to be altered (pressure outside tolerance

[imits}.

This adjustment requires the engine and transmis-
sion assembly ta be removed.

This adjustment is made with the turbo in place.

Checking the wastegate rod travel (2) is carried
cut using a dial gauge positioned at the end of
the wastegate rod. Increasing pressure is applied
to the wastegate using pressure gauge Mot.
1074,

Calibration pressure values

AdlUSt'::I';tegre“ure Rod movement
{ mbar} L
903 = 47 0.38
1085 = 30 4

To do this, release clip {1} and the requfator arm
rod,

Use a vice to hold the rod at the wastegate end

{2).

Slacken the lock nut then slacken or tighten the
threaded end sectian.

Turn the shaft in half turns (tighten to increase
the calibration pressure).

NOTE : Refitting of the threaded end section (A)
is facilitated by using tool Mot. 1014 and
by applying increasing pressure.
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REMOVAL - REFITTING

The inlet manifeld must be removed to remove
the wastegate {see corresponding section), as
must the turbo heat shield.

1025R3

Remove:

— the inlet manifold and the heat shield,
- the pneumatic pipe (1),

- the oil supply union (2},

- crclip (3} on the wastegate rod,

- the 2 mounting bolts for the support.

REFITTING

Refit:

- the 2 mounting balts for the wastegate sup-
port using "Loctite Frenbloc™, tightening tor-
que 1.5daN.m,

- the upper coclant union and check that the
seals are in good condition; replace them if
necessary.

To refit the wastegate rod, use tool Mot. 1014,
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TIGHTENING TORQUES (in daN.m) § a

Coolant union hoits inlet 1.5

autlet 1
Oi! union bolts (inlet - outlet) 2
Turbo mounting and turbo outlet elbow nuts 2
Heat shield mounting boit 0.9

REMOVAL

Removal - refitting of the turbocharger requires
the engine and transmission assembly to be remo-
ved. Refer to section 10 "Removing - refitting the
engine and transmission assembly”.

REFITTING - Spetial notes

Refitting is the reverse of removal. Renew all da-
maged chips, all self locking meunting nuts for the
turbo on the exhaust manifold and the turbine
outlet elbow nuts.

Replace the seals and observe the tightening tor-
ques.

Special precautions

e Check that no foreign bodies have entered
the turbine or compressor when refitting.

#» |f a turbo has failed, check the air-air exchan-
ger is not full of oil.
IT it is, remove it and rinse with a cleaning
agent then leave to drain thoroughly.

¢ Check that the oil return pipe fram the turbo
is not partially or completely blocked .
Check its seal is goed (¢rimped). If it is not,
replace it.

Important :

Before starting the engine, leave the electrical
stop connector on the injection pump
disconnected.

Activate the starter until the gil pressure warning
light extinguishes {this may take a few seconds).

Reconnect the electrical stop, preheat and then
start the engine.

Let the engine run at idle speed and check there
are no leaks from the oil and coclant unions.
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Removal of the air-air exchanger requires the co-
oling assembly to be removed.

See section 19 "Removing - refitting the cooling
assembly”.
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F3R ENGINE

DIM 1307

1 Manifold

2 Airfilter

3 Cotton air inletsleeve
4 Resonator

Z7X ENGINE

DIM1306

1 Manifold
2 Air filter
3 Cotton airinlet cleeve
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DIM 1308
1 Manifold
2 Airfilter

3 Intermediate air inlet sleeve
4 Turbocharger

5 Airfair exchanger

6 Fresh air inlet sleeve
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REPLACING THE FILTER CARTRIDGE

F3R ENGINES

GBT turbo ENGINES

Remove the four clips and loosen the cellar on the
flexible pipe to remove the upper section so the
tilter cartridge is accessible.

Z7X ENGINES

Remove the eight mounting boits securing the up-
per section and loosen the collar on the fiexible
pipe to reach the filter cartridge.
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"Siemens Deka 2"type injectors are fitted to this
engine.

They are mounted on the injector gallery. Two G
rings ensure each injector is seaied.

Fuel circulates continually around the circumfe-
rence of each injector body. This acticn prevents
the formation of bubbles of fuel vapour and aids
starting the engine when it is warm.

DETAIL OF THE INJECTOR

IMPORTANT :

There are no special problems when removing an
injector. The injectar gallery must be removed he-
forehand however as the fuel contained in the
gallery will otherwise enter the cylinder in ques-
tion.
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1 Connector
2 Orings
3 Upper O ring retaining circlip
4 Filter
5 Metal body
& Coil

NOTE : when refitting the upper seal, use the
conical ring supplied with the kit of seals.
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TIGHTENING TORQUES {in daN.m} @ Remove the four bolts mounting the throttle
body {do not disconnect the coolant hoses which
Bolt mounting thrattle body on manifold 2 heat the throttle body).
' 1
Gallery mounting nut Remove the heat shield between the throttle

body and the manifold.

REMOVAL

Disconnect the battery.

Disconnect:

- the air temperature sensor {1},

- the pressure sensor {3},

- thethrottle potentiometer (4),

- the camshaft sensor (6),

—~ the fuel vapour recirculation pipe (11},

- the vacuum pipe (10) from the brake servo,

— the vacuum pipe (7} from the pressure sensor.

Discannect the injectors.
Remove the wiring mounting.

Release the wiring and the pipe mounted on the
manifold and tilt the assembly on the injection
computer side (right hand side).

Disconnect:

- the fuel supply pipe (17) located at the
fiywheel end, marked by a green ring,

- the fuel return pipe to the fuel tank (18)
located at the timing end, marked by a red
ring,

Slacken the <lip mounting the air sleeve to the _ theg vacuum take off pipe (19} for the fuel

throttie body. pressure regulator.

Remove the three air filter mounting nuts.
Remove the filter and the air sleeve.

Disconnect.

~ the oil vapour rebreathing pipe (9},
— the coolant temperature sensor (2),
— the idle regulation solenoid valve (5).
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992158

Remove;

the two nuts mounting the injector gallery,
the two earth wires (15).

Remove the gallery, tilting it so that the injector
connectors are towards you.

REFITTING

Ensure the two plastic spacers are present. They
are jocated on the two gallery mounting studs
between the gallery and the cylinder head.

932155

Remaove the seals bonded to the throttle body
heat shield and renew them (they do not need to

be bonded).

Refitting is then the reverse of removal.
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TIGHTENING TORQUES (in daiN.m) @

Mounting belt securing injector gallery and
pulse damper regulator assembly to the manifold 0.910.2

DIAGRAM OF THE ASSEMBLY

37209R

Fuel supply pipe marked by a green coloured ring
Fuel return pipe marked by a red caloured ring
Front injector gallery (cylinders 1- 2 - 3)

Rear injector gallery {cylinders 4 - 5 - 6)

Injector for cylinder n® 1

Injector for cylindern® 4

Fuel pressure regulator

Pulse damper

ANV L WwN —

NOTES:

There are heat insulating blocks under each mounting for the injector
galleries and the pulse damper - requlation assembly. Check to ensure
these blocks are correctly pasitioned when working on the injector gal-
ieries.

The pipes for the regulator - pulse damper assembly and the injector
galleries may not be removed

There is no connection between the pressure regulater and the pulse
damper.
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ALL TYPES Fuel pump 1 3

SPECIAL TOOQOLING REQUIRED

Mot. 1387 Spanner for removing the pump
- sender unit nut
Mot. 1265 Pliers far removing quick release

unions - 8§ mm
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REMOVAL - REFITTING OF THE PUMP - SENDER IMPORTANT :
UNIT ASSEMBLY

- for all operations on the fuel tank or the fuel
The fuel tank must be removed to remave and re- supply circuit: never smoke, keep all sources of
fit the pump - sender unit assembly. To do this, heat away from the warking areg,

put the vehicle on a lift,
- ensure protection against fuel spray when re-

Disconnect the battery. moving pipes (due to residual pressure).

Mot. 1265 >

Qﬂ.‘s‘\l\\ Disconnect the fuel unions in front of the filter
using tool Mot. 1265, at {3} and at {2} on the fuel
return pipe to the fuel tank.

9B4DR1

- discannect the fuel sender unit cannector (1).
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Tool Mot. 1265 does not need to be used to re-

- disconnect the fuel supply pipe from the tank connect the pipes.

and the degassing pipes.

Ensure all unions are correctly connected (two G
rings are present).

When refitting:

- Check that the seal has not been damaged and
replace it if necessary.

- Replace the seal on the fuel tank before refit-
ting the assembly.

- Position the pump - sender unit assembly (see
index C}.

~ Tighten the nut to a torque of 3.5 daN.m maxi-
mum, while holding the assembiy plate to pre-
vent it from turning.

o
h
-
\-\.\_‘_\_‘_ ]

Remove the fuei tank by removing the two moun-
ting straps and using 2 component jack, for exam-
ple, to support the tank,

IMPORTANT: disconnecting the main supply pipe
(ringed} from the tank is difficult; ensure you do
not pull directly on the downpipe as this pipe may
ke damaged.

Disconnect the fuel supply pipe (marked by a
green quick release union on the pump - sender
unit assembiy} and the fuel return pipe (marked
by a red gquick release union on the pump - sender
unitassembly), using the special pliers Mot.

1265.

Remove the mounting nut using tool Mot, 1264,
then remove the pump - sender unit assembly
while preventing the plate from turning.

NOTE : if the pump - sender unit assembly will be
removed for several hours, screw the mounting
nut back on the fuel tank to avoid any defarma-
tion.
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INERTIA SWITCH {IMPACT SENSOR):

Petrol version!
If there is an impact, the inertia switch cuts the

electric feed to the fuel pump.

Diesel version:
The switch cuts the feed to the coded solenoid

valve unit.
To reset the switch, press the button on the

switch.

For more infarmation, refer to section 83.
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SPECIAL TOOLING REQUIRED

unions

Mot. 1265 Pliers for removing quick release

LOCATION

11212M2

The fuel filter is located under the wvehicie, in
front of the fuel tank along the side member.

REPLACEMENT

The filter should be replaced every 40000 miles
(60060 km).

Before removing the filter take precautiens to
catch fuel that will run out of the pipes (the pipes
should not be clamped as they would be dama-
ged).

If clips have been fitted, they must be removed
before the pipes may be disconnected {these clips
are fitted in the factory to ensure the quick re-
lease unions are correctly fitted).

Disconnect the pipes fitted with quick release
unions {1} using tool Mot. 1265 (see diagram op-
posite for how to position the tocl on the union).

Remave bolts (2) and remove the fuel filter.

When refitting :

Ensure the fuel flows the correct way through the
filter {marked by an arrow on the filter).

Reconnect the pipes by hand (tool Mot. 1265 is
not required).

Ensure all unions are correctly connected (two O
rings are present).

NOTE :

The pipes cannot be disconnected without the
correct toot.

Positioning the pliers :

Mot. 1265

964 20R1Y
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CHECKING THE PUMP SUPPLY PRESSURE AND FLOW

SPECIAL TCOLING REQUIRED

Mot. 1311- 01 Fuel pressure test kit
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Run the fuel pump for 1 minute then read the
pressure and measure the amount of fuel collec-
ted in the measuring cylinder:

Pressure: Ibar + .2

Minimum flow: 1.3 litre

CHECKING THE PUMP SAFETY VALVE

Run the pump and block the return pipe for a

shart moment using the 2 way valve, the pressure
should stabilise hetween 4.5 and 7.5 bar.

112071

Disconnect the fuel supply pipe at the side mem-
ber.

Fit the three way valve (1) and connect pressure
gauge 0 ; + 10 bar of tool kit Mot. 1311-01.

Disconnect the return pipe {2} and connect a tube
to empty into a 2000 ml measuring cylinder.,
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CHECKING THE PUMP SUPPLY PRESSURE AND FLOW

SPECIAL TOOLING REQUIRED

Mot. 1311 - 01 Fuel pressure test kit
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CHECKING THE PRESSURE

97205-1R

Remove:

- the upper engine protective cover which is se-
cured by four bolts,

- the puise damper and fit tool Mot. 1311 with its
O ring in place of the damper.

Connect the pipe of tool Mot. 1311 and the pres-
sure gauge 0- 10 bar of tool Mot. 836-05.

Shunt terminals (3} and (5) {large section wires) on
the fuel pump relay and check the pressure ; it
should be 3 1 0.2 bar.

Apply & vacuum to the fuel pressure regulator ;
the supply pressure should drop by the same
amount as the vacuum applied.

Pinch the fuel return pipe for a short moment
close to the bulkhead to check the pressure of the
fuel pump safety valve; the pressure should be
between 4.5 and 7.5 bar.

NOTE : renew the O ring when refitting the pulse
damper.
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CHECKING THE PUMP FLOW

Check the pump flow using the union on the pipe
on the right hand side member.

To do this:
Disconnect the fuel return pipe (marked by a red
quick release union).

\
bAY

112070

Mat. 1265

96420R 1

Connect one end of a semi-rigid 8 mm pipe to the
end of the quick release union and position the
other end of the pipe in the 0 - 2000 m] measu-
ring cylinder.

Check the pump flow - it should be greater than
1.3 litres in 1 minute.

NOTE :

Ensure all unions are correctly connected when re-
fitting {two Qrings are present}.

If the fuel flow is low check the pump feed vol-
tage {10 % reduction in flow for a voltage drop of
1 Volt).
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SPECIFICATIONS
Vehicle Engine Bore Stroke Capacity Ratio
{mm) {mm) (cm3)
JEQ EOS G8T 716 87 92 2188 23
Description make / type Special notes
Injection pump R593/4 {without A/C) | Rotary pump with:

R593:5 (A!C)

- ¢old start solenoid (KSB)
- fastidle device with LDA *

- electromagnetically controlled load dependence

(ALFB}
- Pre-postheating time contrel unit

Pump timing (TDC pin, 7 mm
diameter}

Purnp piston lift: 0.7410.04 mm
{setting value is stamped on load lever}

Injector holders

BOQSCH KCA 17 542

Tightening torque : 7 = 1 daN.m.

Injectors BOSCH Test: 150 740
DN OSD 313 Maximum gap: 8 bars
Fuel filter PURFLUX Incorporated priming pump.
The filter has an electric diesel fuel heater
Return pipes Exterior diameter: 6 mm
Interior diameter: 2.5mm
Length: 400 mm
Preheating unit NAGARES With pre-postheating function and control of KSB
and ALFB solenoid valves.
Plugs LUCAS Current: 15 A approximately after 5 seconds heating
BERU-BOSCH Tightening torque ;: 2.5daN.m
ENGINE SPEED [l’pI’I'I] SMOKE OPACITY
. Maximum with
ldle speed Maximum no load Homologation value Legal maximum
725 + 50 5000 = 100 4500 £ 100 1.52 m-1{46%} 2.5m-1
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93730R3

G VT P WM -
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10718R

Cold start control sclenoid (KSR)

Load dependence contral solenoid {ALFR)

Load potentiometer

Coded salencid valve electronic unit

Deceleration damper

Maximum engine speed adjustment screw (this may only be adjusted in a Renault Injection Centre)

Load potentiometer earth

Load lever signal

Load lever potentiometer feed (5 Volts)
Coded line

Afterignition feed (12 Volts)

Earth

Load dependence solenoid valve (ALFB)
Cold start selenoid valve (KSB)
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To meet the requirements of the EURO 86 vehicle standard, the ESPACE Turbo Diesel is fitted with a T.P.P. -
EGR device {Temporisation pré-post chauffage (Pre-postheating time delay) and computer controlled EGR).

The diesel injection pump remains completely mechanical.

The computer also controls:
- theEGR,

- the pump actuators on the KSB (cold start selenoid) and ALFB (canceliation of advance retard for low

loads and idle speed),
— heater plugs control,
- fastidle control.

fnputs

Feed {12 V}

TDC sensor

Coolant temperature sensor

Air temperature sensor

Load potentiometer
(on the pump)

Altimetri¢ sensor
{in the computer)

Qutputs

~——— EGR solenoid valve (RCO}

——» Heater plugs

SAGEM |
I Cold start solenoid {KSB}
EGR
heati ALFB electromagnetically
pre-postiieacing controlled load dependence
time delay
computer —— Fastidle solenaid valve

—

~—— Preheating warning light

Fault finding connection
{lines K and L}
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PRD13DS
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CONNECTOR 1
CONNECTOR &
A1 Load potentiometer information

e — A2 Air temperature information

A3 Speed sensorsignal input

A4 Speed sensor signal input

B1 Notused

e B2 Coolant temperature sensor information
B3 Air/coolant sensors earth

B4 Load potentiometer earth

C1 Notused

CONNECTOR 3 (2 Notused

(3 Load potentiometer fead (5 Volts)

C4 Not used

CONNECTOR 2
CONNECTOR 2
A1 Diagnosticiine K
AZ2 + starter
A3 Electronicearth
Ad + afterignition
B1 Air conditioning information
{+ 12 Volts)
B2 KSB solenoid valve control{ + 12 Volts)
B3 Notused
B4 Notused
C1 Preheating warning light {control via earth)
C2 Diagnosticline L
C3 EGRsolenoid valve control {via earth)
I C4 ALFB electromagnetically controlled laad de-
pendence solenaid cantrol { + 12 Volts)

CONNECTOR 1

CONNECTOR 3

.
1 Feedtoplugs1-3
2 Feedtoplugs2-4

‘ ! ‘ l CONNECTOR 4
| Battery: = before ignitign feed

]
T M I

111265
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Fast idle solenoid valve {version with air conditio-
ning}

" 9991901

Coclant temperature sensar {white connector)
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The computer is mounted on the right hand mud-

guard skirt, next to the windscreen washer bottle
filling opening.
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10721-2R

MH Engine earth
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NF Electronic earth

The solenovid valve for controlling the EGR system
(RCO) is mounted an the body, above the brake
fluid reservoir.
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These adjustments must be made in the correct order when the engine is warm, after the
engine tooeling fan has operated twice.

LS

\

10718R1

1. ADIUSTING THE IDLE SPEED AND THE RESIDUAL FLOW (ANTI-STALL)

a)
b}
¢)
d)

e)

f)

g}

h)

Check that lever (1) is against screw (3},

Siacken the residual flow screw by 2 turns (5).

Adjust the idle speed to 725 = 25 rpm using screw {3}.

Fit a 1 mm shim between the residual flow screw (5) and the load lever (2).

Adjust the residual flow screw (5} to obtain an engine speed 10 to 20 rpm higher
than the idle speed.

Remove the 1 mm shim then accelerate sharply twice,

Check the idle speed is carrect, adjust it again if necessary and then recheck the resi-
dual flow.

Programme the no load and full load positions using command G31*

IMPORTANT : any modifications to the residual flow screw must be followed by pro-
gramming of the no load and full load positions (G31*).
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2, ADJUSTING THE FAST IDLE

Set the separate idle lever (1) against the fast idle
screw (4}, then adjust the engine speed to 8501 25
rpm using this screvy (4),

For vehicles fitted with air conditioning, the sepa-
rate idle lever is inverted. Because of this, the fast
idle control is actuated normally.

Idle speed is obtained when the cable is held taut
by the vacuum in the LDA, assisting cold starting
of the engine.

To adjust the fast idle {version with air conditio-
ning) just open the pneumatic circuit. Disconnect
the capsule for example.

3. ADIUSTING THE POSITION OF THE FAST IDLE
CABLE GRIP

Check that the separate idie lever (1) is against the
idle screw (3).

With the cable taut, position the cable grip to:
- 511 mm version without air conditioning
~  2+1 mm version with air conditioning

4. ADIUSTING THE ACCELERATION DAMPER -
DISTANCE BETWEEN THE BALL JOINTS

When the previous adjustments have been made,
the length of the damper must be adjusted. Set
lever {1} against the idle screw (3},

The paint mark should be tocated as shown in the
diagram below.

If a modification is required, adjust the upper ball
jaint {A).

%/A
-

v
X

7

93314R1

X=2mm
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REPLACEMENT
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REMOVAL

Ignition off:

- remove the 2 bolts (A},

- disconnect the connector.
REFITTING

Refit the new potentiometer.

The angular position in relation to the pump must
be observed (see diagram above}.

NOTE : it is not permitted to touch the drive dog
on the load fever, otherwise the potentiometer
must be adjusted in a Renault Injection Centre.
ADJUSTMENT

The load potentiometer is adjusted under voltage.

In order to provide a voltage across the terminals
of the potentiometer {connector connected and
ignition on), an intermediate cable must be made
which ¢an be connected in series between the po-
tentiometer connector and the engine wiring
connectar.

Using a voltmeter, measure the voltage across
terminals 1 and 2 on the potentiometer.

In the full load position, the voltage should be
4.5Volts T 0.1,

Adjustment is made by rotating the potentiome-
ter,

Programme the no load and full load positions
once more. To do this, enter G31* on the XR25
then programme the full lpad position, followed
by the no |ocad pesition.
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SPECIAL TOOLING REQUIRED

Mot. 1317 Pump pulley retaining tooi
Met. 1318 7 mm TDC pin
T.Ar. 1094 Extractor

Tools for remaoving - refitting the accessories belt (AC
version) see section 11

TIGHTENING TORQUES (in daN.m) @ - lift the vehicle and remove the engine under-
tray and the right hand wheel arch protector,
Pulley nut 9
Pump mounting bolt 2.2
Rear support mounting 2.2
REMOVAL
Vehicle on a lift, battery disconnected:

- bring the engine to TDC for cylinder n® 1 using
the opening in the rocker box cover and the re-
ference mark on the camshaft pulley {arrowed},

99770R

Mot. 1318 , 7 mm diameter.

- after removing bolt {1), immobilise the engine
(turning it in the normal direction}, using pin
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From above the vehicle, remove:

the retaining bolt for the power assisted stee-
ring reservoir and release the reservorr,

- the accelerator cable from the injection pump
end,

- the diesel supply and return pipes(A),

- the fuel shut off sclenoid feed {connector),
— connector {B),

- the plastic shield {C},

- the fast idle cable, or if the vehicle has air
conditioning, the pipe {D} for the pneumatic
LDA controi,

- the high pressure pipes, Mot, 1383,
- the two mounting bolts for the rear support (£}

on the engine block.

29913R

Remove:

- the mounting bracket for the refrigerant pipes
on the right hand suspended engine mounting,

- the diesel fuel filter- filter head assembly
(2 nuts},

~ the filter mounting (3 bolts} {F),

ey A
AV A

99920R
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- the plastic protector (G) for versions with air
conditioning,
- the pump pulley housing (H).

29920R1

For versions with air conditioning, remove the ac-
cessories belt to make removing the pump moun-
ting bolts easier. To do this, refer to section 11.

Fit the injection pump pulley retaining tool Mot.
1317.

Modify tool Mot. 1317 as shown above (b} if
necessdary.

Remove:
— the pump hub mounting nut {I},

- the three pump mounting boits (star socket 40)
{arrowed),

39%217R1
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- the three bolts mounting the pulley on the hub
(star socket 40).

Fit the body of the extractor T.Ar. 1094 with 3
boits M 8 x 125, 55 mm |ong to release the tape-
red shaft of the pump on the hub.

Remove the pump (take care to retain the key).

Slacken the two mounting bolts for the rear sup-
port on the pump.

REFITTING

When refitting, the position of the hub in relation
to the sprocket must be checked.

The key should be positioned in line with the high
pressure outlet marked (C) (see diagram below?),

Band the key using grease and take care to pre-
vent it from falling out when refitting.

Observe the correct tightening torque for the nut
on the pump shaft {9 * 0.5 daN.m).

Refitting is then the reverse of removal.

To fit the rear support, first lock the bolts on the
pump {slot on cylinder block end).

Before refitting the pump pulley housing, it must
be adjusted (see method below).

For versions with air conditioning, renew the belt
and refer to sectien 07 of Technical Note n® 2431A
for refitting.
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Injection pump timing 1 3

CHECKING THE PUMP TIMING

Put the vehicle on a lift.

EERNEL]

Remove bolt (1} to fit the dial gauge mounting
Mot. 856 {remove the high pressure pipes if neces-
sary).

Fit the dial gauge and zero it at BDC for the injec-
tion pump piston.

Bring the engine to TDC for ¢ylinder n® 1 using the
opening in the rocker box cover and the reference
mark on the camshaft pulley (arrowed).

Lift the vehicle.

G9770R2

After removing bolt (2), immobilise the engine
(turning it in the normal direction of operation,
without going backwards, otherwise turn the en-
gine through 2 revolutions} using pin Mot. 1318,
7 mm diameter.

Check the pump piston lift read on the dial gauge,
which should be :
0.8% 0.04 mm.
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If the value read for the pump piston lift is not
correct, the pump must be reset,

To do this, remove:

- the plastic housing (G) far versions with air
conditioning,

- the pump pulley housing (H).
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After retightening the mounting bolts (1), turn
the engine through two revolutions without
going backwards, them immabilise it once more
to check the pump timing.

Fit the sprocket immobilising tool Mot. 1317,

Slacken the three pulley - hub mounting bolts {1}
then adjust the pump piston hft using the central
nut {2).
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SPECIAL TOOLING REQUIRED

Mot. 1372  Kit for extracting self shearing holts
from computers

NOTE : this operation may be carried out with the injection pump in position on the engine.

Mot 1372

99780R4 Y9780-1R2

107195

REMOVAL

Battery disconnected, remove:

— the accelerator cable at the injection pump end,

- theairfilter - air filter unit assembly,

- the turbo outlet air sleeve,

- theretaining bolt for the power assisted steering fluid reservoir and release the reservoir,

- the power assisted steering reservoir mounting (three bolts on engine),

- thetwo radiator hoses at the engine end (take precautions to catch the coolant which will run out).
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Now replace the computer (A}. To do this, use tool
Mot. 1372,

Fit the drilling tube (2).

Drill two holes using the drill (4), diameter 4 mm,
from the kit (drilling depth approximately 4 mm),

Lightly otl the drill to assist drilling.

Use the extractor (3) and its handle to remove the
balts.

Remove the computer for the coded solencid
valve (A).

Tightening terque for the fuel shut off wire nut
0.2 daN.m.

Use self shearing bolts from the Parts Department
{tighten until the heads break).

Ensure the plastic cover is replaced on the fuel
shut off nut.

REFITTING
Refitting is the reverse of remaoval.

Bleed the cooling circuit.
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The pre-postheating function is controlled by the 3. ENGINE RUNNING - POSTHEATING
computer.
Postheating has two phases:
The heater plugs relay unit is included in the
computer. a} Fixed postheating
1. IGNITION ON - PREHEATING After the engine has been started the plugs are
fed simultaneously for 10 seconds.
Preheating has two phases:
b) Variable postheating
a) Variable preheating
Variable postheating begins when fixed posthea-
This depends on the coolant temperature when ting has ended. The 4 plugs are fed {continuously)
the ignition is turned on {preheating warning for 3 minutes.
light flluminates).
4 Time (s)
180
—————+—— — Tt 11
=20 0 20 A0 0 20 40 60
Tconlant T°coolant
°C} (°C)
b) Fixed preheating Variable postheating may be interrupted:
After the preheating warning light has extinguis- - finally when the coolant temperature > 60°C,
hed {variable preheating), the plugs remain fed
for 8.5 seconds before the engine is started. - temporarily when the camputer receives the
information 60 % load {from the load poten-
2. STARTING tiometer), for more than 3 seconds ; the func-
tion is re-established when the engine returns
While the starter is activated, the four plugs are to idle speed or low load,
continuously fed,
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The cold start device (KSB} is ¢controlled by the
computer.

The cold start device {(KSB} is activated as s0o0n as
the ignition is turned on for 8 seconds minimum
{after starting), and is then activated or deactiva-
ted depending on the following cenditions:

a) Air temperature when the ignition is turned on
Example :

Air temperature — 10°C — KSB activated
until coclant temperature = 50°C.

T"coolant
*Q)

50—
20—
% KSB activation area
0 //
A “ /A /A 4
~20 -10 ¢ 10 20 30 Tar
{"C}
b) Altitude

At altitude, the deactivation of the K5B by air
temperature occurs |ater, Thus, the time that the
solenoid valve is energised is in¢creased {as for the
electromagnetically controlied ALFB load depen-
dence solenoid).

<) Load and engine speed
In all cases, the KSB is deactivated if:

- enginespeed = 2250 rpm.
- full lpad {lcad potentiometer infarmatian).
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Mydraulic load dependence (LFB} reduces the
transfer pressure at idle speed and low loads to re-
duce the advance.

The solenoid valve (ALFB) device suppresses the
function {LFB} when the engine is cold. The sole-
noid valve {ALFB) is controlled by the computer.

Control of the ALFB depends on various parame-
ters.

a) Air temperature when the ignition is turned
on

Example :
air temperature == 20°C — ALFB activated until co-

olant temperature = 65°C

A T’cooolant
("Q)
7 5
70

Q)

b} Altitude
At altitude, the deactivation of the ALFB by air

temperature occurs later, Thus, the time that the
solenoid valve is energised is increased.

¢} Load and engine speed

For noise and depollution reasons, the ALFB is a¢-
tivated if:

B5°C < coclant temperature < B0°C

and

1350 rpm << engine speed < 1900 rpm

In all cases, ALFB operation is deactivated if:

engine speed > 3050 rpm or full load (load poten-
tiometer information).
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The fast idle function is controlled by the compu-
ter via a solenoid valve with LDA control. This is
for versians with air conditioning only.

When the ignition is turned on, the fast idle
control is activated if the air temperature < 10°C.

The function is deactivated when coolant tempe-
rature > 60°C.
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The E.G.R. function is controlled hy the computer
via an R.C.0. solenoid valve {cyclicai opening ra-
tio).

The EGR valve is controlled pneumatically. |ts ope-
ning depends on the sclenoid control current.

For:

I= 1.1 Amps » fully open
| = 0 Amps — ¢losed
G Amps << | <2 1.1 Amps — partially open

The current supplied by the computer to the sole-
noid valve depends on the following parameters:
- thelead,

- the engine speead,

— the altitude,

- the coolanttemperature,

- the air temperature.

In all cases, EGR operation is deactivated if;
Air temperature = 19°C
and

Coolant temperature < 40°C

Vehicle stationary at idle speed for longer than 20
seconds.
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If there is a fault with one of the components listed below, the computer enters "defect mode”, which means
that replacement values are used to ensure engine operation.

Set values {for replacement)
Faulty
component ; :
3 Pre-postheating | .0 j4e EGR function ALFB KSB
time
_ Minimum time 8
Cut: seconds. Cut:
Pre ' 13.5se¢ Activation —full load ' '
Coolant sensor . ) Cut . - full load
Post: 10 sec 3min 16 sec - engine speed > : d
3050 rpm - engine speed <
2250 rpm
Activated if
valed | Coolant Coolant
. coolant
Alr sensor - Cut temperature — temperature —
temperature 750 50°C
< 60" C
Load Pre : not used
. - No def N f
potentiometer | Post: 10 sec \HAlL O Cerect mpde O GetecEmece
Set of faulty
Heater plugs | plugsnoionger - - ~ -
activated
TDC sensor - - Cut No defect mode No defect mode
Pressure sensor - - Cut Altitude = 2500 m | Altitude = 2500 m
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> NG
N

87491405

This engine is fitted with ultra-fast heater plugs.

The electrode is raised to temgperature (850°C} in
between 3 and 7 seconds depending on the
internal specifications of the plug. It is fitted with
a 5 mm electrode which has a new position in the
pre-chamber to limit engine neise during the

postheating phase.

Replatement

The inlet manifold does not need to be removed,
but the operation to replace the plugs must be
carried out with the greatest possible care to
avoid damaging the cylinder head threads or
lasing a forgign bedy inside the plug opening.

Proceed as follows:
~ disconnect the battery,

- remove the plug leads, making two needles to
thread them under the inlet manifold,

- blow the dust off the plugs,

- slacken the plugs using a 10 mm socket +joint

+ extension + juniorratchet.

When refitting, the following tightening torques

must be observed:
- heater plugs: 1.5 + ¢.3daN.m

- inlet manifold mounting nut:
2.2 1 0.2daN.m
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Special notes

\m

1
2
s
o
[ 979108
T+2 Injector holder assembly.
3 . njector holder assembly seal on

cylinder head.
4 . Flame arresting washer.
5 ' Injector protector.

The injector holder is screwed into the cylinder
head. The inlet manifold does not need to be
removed to remaove the injector holder.

To remove the high pressure pipes from the
injectors, use wrench Mot.1383. To remove the
injector holder assembly, use the 27 mm long
socket Mot. 997,

The foliowing tightening torques must be
ehserved:

- Lower section (2} on upper section (1) of the
injector holder: 8 * 1daN.m

- {njector holder on cylinder head : 7 + 1daN.m
Each time the injector holder is removed, the

copper seal must be renewed together with the
flame arresting washer.

Position of flame arresting washer

injector nose

mVa

N

894952R1

To pre-chamber
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PRESENTATIOCN

1 : Fuel filter.

2 : Electric heater.

3 : Temperature switch.

4 : Manual priming pump,

This filter is fitted with an electric heater and a
temperature switch which ensures the heater is
supplied depending on the temperature of the
diesel fuel. The heater is rated at appraximately
150 Watts.

The electric heater is supplied for a diesel fuel
temperature |ess than 0° C and the feed is cut
when the temperature of the fuel is greater than
8" C(+ 3" Q).

METHOD FOR REPLACING THE CARTRIDGE:
The mounting bolts for the filter body on its
mounting may need to be removed to replace the

cartridge.

In this case renew the copper seals for the banjo
connectors removed.
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SPECIAL TOOLING REQUIRED

Mot. 1273

Mot. 453-01 Hose clamp pliers
Tool for checking belt tension

TIGHTENING TORQUES {in daN.m)

Pump puiley mounting bolt 0.8
Tension whee! mounting nut 5

Powver assisted steering pump mounting holt 3

Diagram of maunting.

DIMI30Y

Lift the vehicle.

Remove the front right hand wheel, remove the
right hand wheel arch protection.

REMOVAL

Put the vehicle on a lift, front wheels hanging
free.

Discornect the battery.

Fit clamp Mot. 453-01 to each of the pipes from
the power assisted steering fluid reservair.

Take precautions to catch the oil which will run
out.

Disconnect the injection computer and remove it
(2 balts).
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Disconnect the pipes for:

- supply,
- high pressure.

Slacken the belt at the tension wheel using a 7
mm allen key for the central locking bolt and an
open or combinaticn wrench of 22 mm for the
tension wheel.

P R

Release the belt.
Remove.
- the pump pulley {3 Torx 30 bolts).

- the 3 mounting bolts {2} for the pump on its
support.

DIM13062

Remove the pump.

REFITTING - Special notes

Refer to section 11 for refitting the accessories
belt.

The method for tensioning the belt must be oh-
served, using toal Maot. 1273 (see method in the
following pages).

Any belt which has been slackened must be rene-
wed.

Fill and hieed the circuit.
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SPECIALTOOLING REQUIRED

Mot. 1273

Mot. 453-01 Hoseclamp pliers
Tool for testing belt tension

TIGHTENING TORQUES (in daN.m)

Pump mounting boft on rocker box cover 5

Bolts securing the mountings an pump 2.5

Leosen the belt tensioner assembly (A} (tension
bolt - lock nut} .

Remove the two pump mounting bolts {B).

Ny

|

DIM1303

REMOVAL

Fit a ¢<lamp Mot, 453-01 to each of the pipes from
the power assisted steering fluid reservoir.

Take precautions to catch the oil which will run
out.

Disconnect the pipes for:

- supply,
- high pressure.

77

Remove the pump belt.
Remaove the pump and mounting assembly.

REFITTING -Special notes
The method for tensioning the belt must be ob-
served, and tool Mot. 1273 must be used (see sec¢-

tion 11 - tensioning belts).

Fill and bleed the circuit.
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SPECIAL TOOLING REQUIRED
Mot. 453-01 Heoseclamp pliers
Mot. 1202 Hoseciip pliers
Mot. 1368 Toel for tightening eccentric tension wheel balt
Mot. 1369 Tool for tensioning eccentric tension wheel
Mot. 1370 Tool fortensicning automatic tensioner
Mot., 1376 Tool for checking accessories belt tension
TIGHTENING TORQUES {in daN.m) @ Fit clamp Mot. 453-01 to the supply pipe for the
2 power assisted stegring pump.
Wheel bolt 10
Eccentric tension wheel bolt a Disconnect the supply and high pressure pipes

from the power assisted steering pump.

REMOVAL

Put the vehicle on a 2 post lift.

Disconnect the battery,

Remove:

- the accessories belt (see section 11 ; removing
the accessories belt in removing the timing

belt).

- the accelerator cable,

- the PAS pump - engine support bar,

IMPORTANT: the alternator must be protected
against any spiashes of oil,

Remove:

- the three power assisted steering pump
support mounting bolts.

- the PAS pump - support assembly.

REFITTING - Spe<ial notes

Refitting is the reverse of removal.

Adjusting the accessories belt tension

Fit the new belt following the method described
in the following pages.

Fill and bieed the circuit.

NOTE : never refit a belt once it has been remo-
ved - renew It.

1099201
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BELT TENSICN (cont)
ADJUSTING
TENSION VALUES

When the engine is cold (ambient temperature),
fit the new belt.

Fit the sensor of tool Mot. 1273 at the point
shown {-=).

Turn the knab on the sensor until it ¢licks.

Tighten the belt until the display on tool Mot.
1273 shows the fitting value specified below.

Lock the tension wheel, test and adjust the value.
Turn the crankshaft 3 times.

Check the tension value is between the fitting va-
lue and the minimum operating value {same value
if the tension is being tested without the belt
being removed).

Once a belt has been removed, do not refit it.

F engine without air conditioning

$r2

S

LIMT101

F engine with air conditioning

Tension Power assisted | Airconditioning
(US=SEEM | steeringbelt{F2) | belt{F1) multi-
Lnits} multi-tooth tooth
Fitting 11216 US 114+ 5U5
Minimum
operating 62 US 62 US

91136R

Water pump

Crankshaft

Alternator

Air conditioning compressor
Power assisted steering pump
Tension wheel

Feint for checking tension

| "TMoNnmp
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BELT TENSION {cont)
ADJUSTING
TENSION VALUES

When the engine is cold {ambient temperature), D
fit the new belt. \A

Fit the sensor of tool Mot. 1273 at the point
shown {—}.

Turn the knob on the sensor until it ¢licks.

Tighten the beit until the display on tool Mot.
1273 shows the fitting value specified below,

Lock the tension wheel, test and adjust the value.

97521R

Turn the crankshaft 3 times.

Check the tension value is between the fitting va-

lue and the minimum operating value (same value 0 Camshaft
if the tension is being tested without the belt 4 Power assisted steering pump
being removed). D Point for checking tension

Once a belt has been removed, do not refit it.

Tension Power assisted steering
(US—SEEM Units) belt (F2) multi-tooth
Fitting 941+ 4 US

Minimum operating 56 US
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the pulley or

FUEL SUPPLY - PUMPS - PREHEATING
Mechanical power assisted steering pump
hub on the powaer assisted steering

Tooling for refitting
pump

SPECIAL TOOLING REQUIRED
Pulley extractor

1083
1308

Dir.
Dir.

Press the hub on using tool Dir. 1083 or toaol

NAUDER {see MATERIALS section) until dimension

X = 40.6 mm is obtained.
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REPLACING THE PULLEY

F ENGINE

Il
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apte
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S

thout a pulley. The old pulley must therefore be
removed to be fitted to the new pump (Z ENGINE)

or the hub must be extracted (F ENGINE).

If the power assisted steering pump is replaced,
the Parts Department supplies the new pump wi-

Use the press with an extractor.

REMOVAL {hub)

86UD3S
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DIM1305

Z ENGINE

REMOVAL {pulley)

Use tool Dir. 1308 to remove the pulley,

975385

975375

REFITTING

NOTE : before refitting the pulley, the pump
mounting {1} must he fitted into position.

DIM 1304
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Press the hub on using tool Dir. 1083 or tool
NAUDER (see MATERIALS section) until dimension

X = 30.8 mm is obtained.

QG317R

G8T ENGINE

On the bench, using the NAUDER tool, remove the
puliey.

NAUDER

10044-2R

Remove the three bolts mounting the pump on its
support.

REFITTING - Special notes

Use the NAUDER tool to refit the pulley.

37S39R

NAUDER

10044-1R
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Press the pulley on until dimension X = 66.8 mm is
obtained.

10044R

FILLING THE CIRCUIT

Oil grade to be used:

— ELF RENAULT MATIC D2 or

- MOBIL ATF 220.

Filling the circuit

Fill the reservoir (to 3/4 full}, using a funnel with
15/100 filter to avoid the introduction of

impurities.

Start the engine and gently move the steering
wheel| from lock to lock.

Top up the tevel and check the circuit is sealed.

SEPARATE RESERVOIR

Refitting is the reverse of removal.
Adjusting the accessories belt tension.

Fit the new belt following the method described
in section G311 ; Accessories helt tension,

Fill and bleed the ¢ircuit.

NOTE: neverrefit a belt once it has been remo-
ved - renew it.

91662R

The oil should be visible at the |evel of the marker
{2} on the filter sleeve.
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LOOKING FOR FAULTS
The main fault is the lack of assistance.

The causes of the lack of assistance may be
determined by examining the oil pressure during
the following operating phases :

- no action at the steering wheel,
- steering wheel at full lock.

1 - Noaction at the steering wheel

Whatever the engine speed, the pressure
should not exceed 5 to 7 bar.

~ atidle speed : pressure too high
o valve faulty,

- under acceleration : pressure too low
o requlator faulty.

2 - Steering wheel at full lock

This operation should not be carried out for
a long period to avoid overheating the oil.

When the steering wheel is held at full lock,
the maximum pressure should be:

86t0 93 bar- F engine

93t0 100 har - Z engine

93 t0 103 bar - G engine

The difference in pressure between full lock on
the right and left hand sides should not exceed 5
bar.

- pressure too Jow, pressure gauge needle
fluctuates :
- regulator faulty,

— pressure too low, pressure gauge needle
steady :
belt slack,
vaive faulty,
internal cylinder leak,

~ difference in pressure between full lock
on either side :
= valve faulty,
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CHECKING THE OIL PRESSURE

SPECIAL TOOLING REQUIRED

Dir. BO3 Metric thread union
Dir. 1204 Union for measuring pressure
Mot. 453-01 Hose<lamp pliers
Fre. 1085

ar Pressure gauge
Fre. 244 - 03
Fre. 2B4-06 Connecting pipe

A} Zengine

Fit clamps Maot. 453-01 to the pump low pressure
hoses (to prevent the circuit from draining).

Disconnect the high pressure pipe (1) {take
precautions te pratect against the oil which will
run out}.

77840R1

Caonnect the pressure gauge Fre. 1 08% or {Fre.
244-03 + Fre. 284-08).

Fit union Dir. 803 (metric thread) between the
pipe and the pump.
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CHECKING THE OIL PRESSURE (cont}
B)F engines

On the rigid pipe (high pressure), at the pump
outlet, remove the pressostat (1).

> f
WAky
\*E

€
|
1.
(D=

Connect the pressure measuring union Dir. 1204
and the ¢il pressure gauge Fre, 1085 or (Fre. 243-
03 + Fre.284-06).

C) G engines

Fit union Dir. B03 {metric thread) between the
high pressure pipe and the steering box valve

(take precautions to protect against the oil which
will ren out).

B) G engines

Connect pressure gauges Fre, 1085 or (Fre. 244-03
+ Fre. 284-06).

Taop up the level of the pump and run the engine
to check the pressure.

ALLTYPES
Remove clamp Mot. 453-01 (Z engine).

Top up the level of the pump and run the engine
to check the pressure.

Wheels straight, whatever the engine speaed, the
pressure should not exceed : 5to 7 bar.

Full lock, the maximum pressure should be :
86 to 93 har- F engine

93to 100 bar - Z engine

9310 103 bar - G engine

This operation should not be prolonged to avoid
overheating the oil.

Remove the union Dir. 803 or Dir. 1204 and the
pressure gauge by cutting the pump feed using
clamp Mot. 453-01 { Z engine).

Reconnect the high pressure pipe or the
pressostat {depending on the case) and remove
clamp Mot. 453-01.
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CIRCUIT DIAGRAM

NN TN

W

DI1407-1

Infet manifold

Throttle body

Qil decanter

v R W N -

Qil vapour rebreathing pipe (connected to throttle body)

Oil vapour rebreathing pipe from engine to decanter

The restrictions in the circuits upstream and downstream from the oil vapour rebreathing system are integral

by moulding in the throttle body.

CHECKING

To guarantee correct operation of the antipollution systemn, the oil vapour rebreathing circuit must be keptin

good condition and be clean.
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CIRCUIT DIAGRAM

1 Inlet manifold
2 Vapour collecting pipe from rocker box cover.
3 Oil decanter,
4 0Qil condensation recycling pipe
(to engine block).
5 Qil vapour rebreathing pipe (to air chamber}.

CHECKING

To guarantee correct operation of the
antipofiution system, the oil vapour rebreathing
circuit must be kept in good condition and be
clean.
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CIRCUIT DIAGRAM

¥47223R

1 Air filter

2 Inlet manifold

3 Intermediate manifold

4 Front cylinder bank

A Downstream rebreathing pipe with 1.7 mm jet
B Upstream rebreathing pipe with 6.5 mm jet

CHECKING

To guarantee correct operation of the antipollution system, the oil va-
pour rebreathing circuit must be kept in good condition and be clean.

Check the ¢cleanliness and conformity of all jets.
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OPERATING DIAGRAM OF THE CIRCUIT

1144301

Inlet manifold
Canister

RCO control solenoid

B W NN

Fuel vapour rebreathing pipe

R  Pipe from fuel tank

MA Breather
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OPERATING DIAGRAM OF THE CIRCUIT

-

11444M1

Front cylinder bank
Inlet manifold
Intermediate manifold
Canister bleed solenoid valve
Canister

A Breather {pipe with green marker}
Fuel tank vapour coltection pipe

RNZ VN -
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OPERATING PRINCIPLE

The fuel tank breather is connected by a pipe
through the fuel vapour absorber (see canister -
fuel tank connection}.

The fuel vapour passing through the canister is re-
tained by the active carbon in the canister.

The computer determines the cyclical opening ra-
tio (R.C.0.} for the canister bleed solenoid depen-
ding on various parameters (depending on the en-
gine speed and manifoid pressure).

The solenoid valve allows a variable amount of re-
cycled fuel vapouwr (depending on the R.C.O.} to
be sent from the canister to the inlet manifold.

The variation in the diameter of the fuel vapour
passage in the solenoid valve Is caused by the ma-
gnetic field created by feeding the coil and the
force of the return spring which closes the valve.,

If a throttte position potentiometer fault is detec-
ted, the canister may be hled for an engine speed
greater than 1500 rpm. during richness regula-
tion.

CONDITION FOR BLEEDHNG THE CANISTER
During richness regulation
Coolant temperature greaterthan | 55°C,

Air temperature greater than — 10°C.

No load position not recognised {if there is a fault
in the throttle potentiometer sensor, the
condition of no load position not recognised is
replaced by an engine speed condition

R > 1500 rpm}).

Qutside richness regulation

No load position not recognised.
Coolant temperature less than - 15°C.

If the oxygen sensor is faulty, bleeding is
permitted outside of no load ¢onditions.

The canister bleed sclencid valve cyclical cpening
ratio may be visualised using tihe XR25 and #23.
The solenoid valve is closed for #23 = 0.7 %
(minimum value),

LOCATION OF COMPONENTS

Canister bleed solenoid valve
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CHECKING CANISTER BLEED OPERATION

Incorrect operation of the system may cause the
idle speed to be unstable or the engine to stall,

Check the conformity of the
operational diagrams}.

circuit  (see

Check the condition of the pipes to the fuel tank.

A—»

27393M

1 Inlet manifold

2 Canister bleed valve
3 Canister

4 Fuel tank

At idle speed connect a pressure gauge

(=3 ; + 3 bars) (Mot. 1311-01) to the "CAN" putlet
on the solenoid valve, to ¢check there is no vacuum
{the command value read by the XR25 for #23 re-
mains minimal X — 0.7 % ). Is there a vacuum ?

YES Ignition off, use a vacuum pump to appiy a
vacuum of 500 mbars to the solenoid valve
at {C}. This should not vary by mare than 10
mbars in 30 seconds.
Does the pressure vary?

YES The solencid valve is faulty. Renew it. Air
must be blown into the pipe connecting the
solencid valve to the canister to remove
any particles of active carbon.

NQ There is an electrical fault. Check the circuit.

NO Under bleeding conditions {not at idle
speed, engine warm), the vacuum should
increase (the value for #23 on the XRZ25%
should also be seen to increase),

The fuel tank breather pipe should also be
checked. After removing the filler cap, use a va-
cuum pump to apply a vacuum to the pipe at {B).
if & vacuurn can be applied to this pipe the overfill
prevention valve is sealing correctly.

If, when the fuel filler cap is replaced, the vacuum
disappears quickly, the pipe is not biocked by the
valve and the degassing volumes inside the fuel
tank are not sealed from each other.
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CANISTER - FUEL TANK CONNECTICN

The canister is connected to the fuel tank pneumatically by a pipe which passes under
the body.

2~

DIM14(

This pipe has a quick release union (1} just in front of the filler neck and is connected to
the fuel tank by the overfill prevention valve {2), and the pipe {3} which connects the fil-
ler neck to the fuel tank.
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Function of the overfill prevention valve.

97540R

1144001

The overfilt prevention valve prevents fuel from
passing to the canister from the fuel tank when
the fuel tank is being filled.

When the fuel filler cap is removed the valve
closes, trapping a volume of air in the upper sec-
tion of the tank.

The valve opens again when the fuel filler cap is
replaced ; when the cap is turned it presses on a
nushrod (8) and frees the valve (9).
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REMOVAL - REFITTING OF THE CANISTER {FUEL
VAPOUR ABSORBER}

Put the vehicle on a lift.
Disconnect:

- the battery,
- the pipe connecting the canister and canister

bleed solencid valve,

- disconnect the canister - fuel tank pipe using
pliers Mot. 1265 (see diagram below for how to
positian the pliers).

- remove the two ¢anister mounting bolts .

1204-1M =3

wWhen refitting, reconnect the pipes by hand.
Ensure the guick release unions are correctly re-
connected {presence of two Q rings).

—

9264 20R1
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CHECKS TO BE CARRIED OUT BEFORE THE ANTI-
POLLUTION TEST

Ensure:
- the ignition system is operating correctly
{correct type plugs, correctly set, HT leads

correctly connected and in good condition).

- the injection system is operating correctly
{correct supply, check conformity with XR25}

- conformity and sealing of exhaust line.

CHECKING THE ANTI-PCLLUTICN SYSTEM

Let the vehicle warm up until the engine cooling
tan has operated twice.

Connect a correctly calibrated four gas analyser to
the exhaust pipe.

Keep the engine speed at 2500 rpm for 30
seconds, then return to idle speed and read off
the pollutant values.

CcO = 0.3%
0, = 145%
HC =< 100ppm
097 = XA = 1.03
1
NOTE: A =
richness

A > 1- |lean mixture
A < 1=rith mixture

(f these values are correct, the anti-pailution
system is operating correctly.

If the values obtained are not correct, adgitional

tests must be carried out:

- ¢heck the condition of the engine {condition of
the oii, valve clearances, timing, etc...)

- ¢heck the oxygen sensor is operating correctly
(Chapter 17}.

- testfor the presence of lead (see below).

If the test for lead is positive, wait until the vehicle
has used two or three full tanks of unleaded fuel
before replacing the oxygen sensor.

If, after all these test have been carried out, the
values are still incorrect, replace the catalytic
converter,
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The Nauder lead testing kit is required for this test.

Forinformation on ordering a kit, contact your After Sales Head Office.

Part Numbers: - Complete kit: T900
— 40 test papers . T900/1

937035

METHOD
DETECTING LEAD AT THE EXHAUST
a - Testconditions:
- Engine stationary.
- Exhaust pipes hot but not burning.
- Do not testwhen the temperature is below 0°C,

b - If necessary use asoft cloth to clean the inside of the exhaust pipe so any soot deposits are removed.

¢ - Wearing the gloves, take a test paper and moisten it slightly with distilled water (the paper is not
effective if it is ton wet),

d - Press the damp paper onto the cleaned exhaust pipe immediately and hold it there firmly for about a
minute.

e - Remove the test paper and allow to dry. The test paper will turn red or pink if iead is present.

ATTENTION : The test for lead should only be carried out on the exhaust pipe, never on the oxygen
sensagr.
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IDENTIFICATION

VEHICLE ENGINE ALTERNATOR CURRENT

VALED A 13 VI 164 (A/C) 110 A

JED A F3R 728
VALEO A 11 VI 79 (WITHOUT A/C) 5A
JEOD ZIX 775 VALED A 13V157163 10 A
VALEQ A13 VI 166 {WITHOUT A/C) 80 A

JEOE/SEQE G8T 716
VALEO A13 VI 167 (A/C) 110 A

CHECKING

After 15 minutes warming up at a voltage of 13.5 valts,

rpm 80 amps 110 amps
1500 28 A 26 A
4 000 75 A 94 A
& 000 80 A 1054
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3 2.2 pF condenser

4 Rev counter ondiesel versions
5 Voltage regulator
6 Brush




STARTING - CHARGING
Alternator :

specifications

16

OPERATION - FAULT FINDING

This vehicle is fitted with an alternator with
integral regulater and a warning light on the
instrument panel which has the following
functions:

- when the ignition is switched on, the light
illuminates
started the

- when the light

extinguishes,

engine is

— if the light illuminates while the engine is
running, there is a charging fault.

LOOKING FOR FAULTS

The warning light does not illuminate when the
ignition is switched an.

Check:

- all electrical connections are good.

- the bulb has not blown. (Earth the circuit and
the bulb should illuminate}.

The warning light illuminates when the engine is
running.

This indicates a charging fault which could be
caused by .

- the alternator drive belt being broken or the
charging wiring being cut,

- internal alternator deterioratian (rotoer, stator,
diodes or brush},

- arequlator fault,

-~ excess voltage.

The customer tomplains of a lack of charge and
the warning light is operating correctly.

If the regulated voltage is less than 13.5 V, check
the alternator. The fault could be caused by :

- adiode which has been damaged,
- aphase which is cut,

- contaminated or worn tracks.
Checking the voltage

Connect a voltmeter across the battery terminals
and read the battery voltage.

Start the engine and increase the engine speed
until the needle registers a stable regulated
voltage.

This voltage should be between 13.5V and 14.8 V.

Connect as many consumers as possible, the
regulated voltage should be between 13.5 V and
14.8V.

ATTENTION : if arc welding wark is ta be carried
cut on the vehicle, the battery and regulfator
must be disconnected.
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REMOVAL

Disconnect:

- the battery,

- the electrical connections on the aiternator,
- the pinking sensor,

- the ¢oil feed connector.

Slacken the drive belt by loosening the tension

wheel bolt (1}.
Remove bolt {2} and shaft (3} then remove the al-

ternator.

i/

Pa—

N '.'}7.1 SUR

REFITTING
Refitting is the reverse of removal.

Special note

Do not refit the old drive belt. Renew it (see sec-
tion 11 - accessories belt).
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REMOVAL

SPECIAL TOOLING REQUIRED

Mot. 1280

Tool for removing the oil filter

The removal of the alternator requires the washer
bottle to be removed and the air conditioning
compressor to be lowered.

Wwith the vehicle on a 2 post lift, disconnect the
battery.

Disconnect and remove the injection computer
with its mounting.

Remove;

- the front right hand wheel,
- the mudguard,

~ the engine undertray.

Slacken the two alternator drive belt tension
wheel bolts (A).

From above, loosen the tension adjustment bolt
(Ch.

37174R

Slacken the upper alternater mounting (B).
Remaove the mounting bracket for the AC circuit
pipe on the right of the front ¢ylinder head.

~ T 97175R

Remove the alternator drive belt.

Slacken:

- the compressor drive belt adjustment bolt (E),

- the adjustment bolt lack nut and slacken the
bolt as much as possible,

- the 2 compressor drive belt tension wheel bolts

(F}.
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Remove the compressor drive belt.
Slacken the oil filter and remove it.
Remove the 4 compressor mounting bolts.

Release the compressor from its mounting {let it
hang from the mounting).

Disconnect the alternator electrical connections.

Slacken the lower alternator mounting {4} and re-
move it.

Remove the windscreen washer reservoir.
Disconnect the pump ¢connector.

Disconnect the two pipes after marking them.
Remove the lower reservoir mounting bolt.

REFITTING

Refitting is the reverse of removal.

To facilitate refitting of the upper alternator nut
(B), fit the alternator with its two bolts, fit the air
conditioning compressar with its two bolts, wi-
thout tightening them, put nut (B) into position
and remove the compressor again to continue the
refitting operations.

Special notes:
Top up the engine oil level if necessary.

Do not refit the old beit. Renew it,

57194R o=

Lower the vehicle,

Remove the upper reservoir mounting bolt,
Remove the reservoir and pump assembly from
the vehicle.

Remove the upper alternator mounting bolt.

Lift the vehicle and remove the alternator {|ift the
tension wheel as far as possible).
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REMOVAL Vehicle with air conditioning

With the vehicle on a 2 post lift, disconnect the - release the air conditioning pipe from the en-
battery. gine - PAS pump support bar, then remove it.
Remove:

- the engine undertray,
- theright hand mudguard,

1093201

Remove the PAS pump.To do this:
- fit clamp Mot. 453-01 to the PAS supply pipe.

- disconnect the supply and high pressure pipes
for the power assisted steering pump.

IMPORTANT: the alternator must he protectad
from any splashes of oil.

Remove the accessories belt. (see section 11
"Removing - refitting the accessories belt"}.
Relzase (but do not disconnect} the engine ail ex-
changer on the radiatar,

Fit the locally made tool to protect the radiator
(steel or aluminium sheet to dimensions below).

Remove:

- the three mounting bolts from the power assis-
ted steering pump support.

- the power assisted steering pump - support as-
sembly.

490

1144601
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Disconnect the electrical wiring from the alterna-
tor.
Remave the 2 upper and lower mounting bolts.

Release the alternator from above, via the ope-
ning made by removing the PAS pump.

Vehicle without air conditioning

Remove:

- the alternator belt by slackening the central
tension wheet bolt (3) a quarter turn using an
alien key, then turn the tension wheel anti-
clockwyise,

99938R 1

- the accelerator cable.

Disconnect the electrical connections on the alter-
nator.

Remove the two alternator mounting bolts and
the alternator.

REFITTING
Refitting is the reverse of removal.

Adjusting the accessories belt tension

Vehicle with air conditioning

Fit the new belt following the method described
in Section 11 ; Accessories belt tension.

Vehicle without air conditioning

Tighten the central tension wheel locking bolt
using an allen key until it touches the tension
wheel and there is no piay.

Fit the new belt and tension it until the display of
tocl Mot, 1273 shows the recommended fitting

value (Section 11 ; Accessories belt tension).

NOTE: never refit an old belt. Renew it.
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SPECIAL TOOLING REQUIRED

Mot, 1273 Tool for checking belt tension

TENSION VALUES

VWhen the engine is cald {ambient temperature},
fit the new belt.

Fit the sensor of tool Meot. 1273 at the point $
shown (—),

Turn the knob on the sensor until it clicks.

Tighten the belt until the display on tool Mot,
1273 shows the fitting value specified below.

Lock the tension wheel, test and adjust the value.,
Turn the crankshaft 3 times.

Check the tension value is between the fitting va-
lue and the minimum operating value (same value 'FZ

if the tension is being tested without the belt
being removed),

DM 1141]

Once a belt has been removed, do not refit it.

Tension Power assisted | Air conditioning
{US=SEEM |steeringbelt (F2) | belt (F1} multi-
Units) multi-tooth tooth
Fitting 1126 US 1141 5US%
Minimum
operating 62 US 62 US

31136R

Water pump

Crankshaft

Alternator

Air conditioning compressor
Power assisted steering pump
Tension wheel

— Point for ¢checking tension

~mMmgMm@hb
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SPECIAL TOOLING REQUIRED

Mot. 1273 Tool for checking belt tension

TENSION VALUES

When the engine is cold (ambient temperature), fit the new belt.
Fit the sensor of tool Mot. 1273 at the point shown (—).

Turn the knob on the sensor until it clicks.

Tighten the belt untit the display on tool Mot. 1273 shows the fitting value specified below.

Lock the tension wheel, test and adjust the value.

Turn the ¢rankshaft 32 times.

Check the tension vafue is between the fitting value and the minimum operating value {(same value if the ten-

sion is being tested without the belt being removed).

Once a belt has been remaved, do not refit it.

Air conditioning

Alternator belt (A)

Tension . ;
(US = SEEM Units) belt (C} multi-tooth multi-tooth
Fitting 10216 US 91+5US
Minimum operating 57US 30 Us
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97267RT

Crankshaft

Water pump

Alternator

Air conditioning compressor
Tension wheel

—  Point for checking tension

- U1 W AN s
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VEHICLE ENGINE STARTER
JEO A F3R 728 VALEQ D6 RA 133
JEG D Z7X775 VALEODGB6R A45
JEOE/SEQE G8T 716 80O5CH 001 233 240
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REMOVAL

With the vehicle on a lift, disconnect the battery.
Remove the air fifter and its mounting,

Frarm below the vehicle.

Remove the heat shield.

Disconnect the starter electrical connections.

REFITTING
Refitting is the reverse of removal.
Special note

Check for the presence of the centring dowel (D)
which must be present in the hele for bolt (V).

97349M

—_— § 86070-3R

Remove the 3 starter mounting bolts,
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REMOVAL - REFITTING

SPECIAL TOOLING REQUIRED

Maot.

1214  Exhaust clip pliers

With the vehicle on a lift, disconnect the battery. Remave:

Remove the exhaust downpipe at (J}:

-~ Y
Y

N\

/

— the heat shield protecting the oil filter by remo-

ving the 2 bolts {E},

- the starter heat shield by the 3 mounting baolts

(F),

- theclip which secures the ignition cable,

the starter energising and feed wires.

97175-1R

Remove the 3 starter mounting bolts.
Cut the plastic wiring clip if necessary.
Release the starter.

There is a protective plate between the starter
and the clutch bellhousing.
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/fwvm R

REFITTING

Position the protective piate using the centring
ring on the clutch bellhousing.

Position the starter and hold it in place using the
bolt on the centring ring.

Recannect the electricat connections.

Secure the starter with the remaining 2 mounting
bolts.

Fit a new plastic clip to secure the wiring.

Refit:

- the starter cable retaining bracket,
— the starter heat shield,

- the oil filter heat shield,

- the exhaust downpipe.
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REMOVAL

Put the vehicle on a lift.
Disconnect the battery.
Separate the oil exchanger from the radiator.

Fit the radiator protection teal (afuminium or
steel plate).

a7c . " /

1144601

Remove:

- the engine undertray,

- the air filter and its mounting,

- thesupport in front of the air filter mounting.

Remove the plastic pipe between the exchanger
and the manifeld.

Remove:

- the dipstick guide,

- the protective shield for the starter,

- the engine - power assisted steering pump sup-
port bar,

- the bolt mounting the power assisted steering
pipes on the front of the gearbox

10992M2
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Disconnect the starter electrical connections. REFITTING
Remove the starter rear mounting at (C},

Refitting is the reverse of removal,

Check for the presence of the centring dowel
which must be present in the upper hole for one
of the starter maunting bolts.

17~ 99766-1R

Disconnect the starter electrically (energising
+ feed)

Remove:
- mountings {1} for the power assisted steering

pipes.
- the three starter mounting balts.
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The differences between static ignition with two
coils and distributed ignition are:

- the high voltage distributor is no longer used,

- two dual output coils are used.

PRESENTATION

The system comprises:

- the injection computer {the ignition power
stage is integrated into the computer),

- two dual cutput coils,

- fourspark plugs,
-~ an anti-interference candenser.

DESCRIPTION - OPERATING PRINCIPLE

COMPUTER

The injection computer (120), depending on the
information received from various sensors, but
principally depending on the engine speed and

load, determines:

— the number of degrees of advance to be used
and consequently the ignition point,

- which cylinders are at TDC and consequently
the ignition coil ta be operated.

The spark is created at the two cylinders at TDC by
cutting the earth to the ¢oil concerned.

COILS (module)

There are two <oils. They are of the dual output
type.

They are controlled separately by the computer.

They create two sparks at the same time.

They are fitted with colour coding on the 3 track
connectors.

Coil (2} has a black connector. It provides a spark
at the same time for ¢ylinders 1 and 4. It is control-
led by track 28 on the injection computer.

Coil {3) has a grey connecter. It provides a spark at
the same time for cylinders 2 and 3. It is cantrolled
by track 29 on the injection computer.

Both coils are ¢connected to an anti-interference
condenser (1}.
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Electrical connector

Track Allocation

-+ anti-interference

condenser
2 — after ignition
3 Coil control by computer

Reference for coil connector tracks

Marking on connector + _
Connector — — —
Track number 1 2 3
Test to be made )
between tracks Resistance
1 =2 0.20
1T ~3 10
2 - 3 1 ﬂ
HT — HT 8 k()
PLUGS
Engine Make Type
BOSCH VYR8 D C04
F3R
EYQUEM RC52ZLS

Flat base with seal

Gap 0.9mm 4 0.05

FTightening torque 2.5 to 3 daN.m

OPERATIONAL WIRING DIAGRAM

(645 |

E

5
\
v

120

PRC99536

120
260
645
663

664

679

KEY TO COMPONENTS

Injection computer

Fuse box

Passenger compartment connection unit
Dual output ignition coii for

cylinders 1 and 4

Dual cutput ignition coil for

cylinders 2 and 3

Anti-interference condenser
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SPECIAL NOTES FOR THE FLYWHEEL NOTE : advance correction according to the signal
from the pinking sensor is discussed in section 17

Description Injection,

The flywheel has 60 evenly spaced teeth of which Cylinder 1is at the flywheel end.

2 have been removed to make a reference mark
84° or 14 full teeth before TDC for cylinders 1 and
4 ; there are therefore only 58 teeth on an actual

flywheel.
u.fm

ad6065-3R

Cylinders 1 and 4 are at TDC when arrow (A}
passes in front of the engine speed sensor (169).

Cylinders 2 and 3 are at TDC when arrow {B}
passes in front of the engine speed sensor (169),

Operating principle

The computer knows that TDC for ¢ylinders 1 and
4 is located on the rising edge of the 15th tooth
after the long gap. Consequently, depending on
the degree of advance to be applied, it knows, by
¢counting the number of teeth, where the ignition
point should be located.

TDC tar cylinders 2 and 3 is lacated on the rising
edge of the 45th tooth after the long gap.
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DESCRIPTION

Static ignition iIs a system which increases the
amount of energy available at the spark plugs by
suppressing all components between the transfor-
mer, three high voltage coils with dual windings,
and the spark plugs. The spark quality istherefore
improved.

OPERATING PRINCIPLE

Depending on the type of information from the
TDC sensor {marked 149}, the injection computer
(marked 120} sends a command to one of the
coils.

e If the command is sent on track 28 of the injec-
tion computer {(marked 120), <ail 1 is controiled
(marked 663).

¢ If the command is sent on track 2% of the injec-
tion computer, coil 2 is controlled {marked

664).

e If the command is sent on track 1 of the injec-
tion computer, coil 3 is controlled (marked
665).

Each coil praduces two sparks at the same time:

— ignition coil 1 {marked 663} creates one spark
at the plug inc¢ylinder n® 1 and one spark at the
plug in cylinder n®5,

~ ignition coil 2 (marked 664} creates one spark
at the plug in cylinder n* 2 and one spark at the
plugin cylinder n* 6,

- ignition coil 3 (marked 665) creates one spark
at the plug in cylinder n” 3 and one spark at the
plugin cylinder n® 4.

120
273
663
664
665
679

KEY TO COMPONENTS

Injection computer
TDC sensor

Ignition coil 1 {black connector}
Ignition coil 2 (grey cannector)
Ignition coil 3 {(brown connector}
Radio suppression condenser

+ APC

1
“g 665

1

E
™ -
i[E

663

3L2

=
o

=0 273 __l

334128 29
120
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T
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1-ENGINE FLYWHEEL

The flywheel has 60 evenly spaced teeth af which
2 have been removed to make a reference mark
60° before TOC ; there are therefore only 58 teeth
on an actual flywheel,

P

BED6HS-2R

2 - SPEED AND POSITION SENSOR (P}

This sensor measures :
- the TDC and BDC positions,
- the engine speed.

The sensor cannot be adjusted (preset on its
mounting bar).

The sensor should be mounted on the clutch bell-
housing with shouldered bolts,

E4491R

3-COILS

There a 3 ignition ¢oils which are all independent
from the injection computer, They may therefore
bereplaced.

They are mounted cn the rocker box cover,

11DOSM2
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Connection
Track Allocation
1 + Radio suppression condenser {
Ignition power module
2 — Afterignition
3 Ignition ¢oil control
4-COMPUTER

This is an electrical system which determines the
advance depending on engine speed and load.

Plugs
Type Engine EYQUEM BOSCH Gap {mm)
JEOA F3R 728 RCB52LS WR8 D C04 0.9
RFCK8LS 3 1.2 (non-
JEOD Z7X 725 -
RFCS57L5 3 adjustable}

Plug with a seal : Tightening torque 2.5 to 3 daN.m.

ATTENTION ; Observe the make and type of plug specified - the thermal rating is not the only reason for their
specification.
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SPECIAL NOTES FOR MULTIPOINT INJECTION

»

.

»

FITTING A 2ND GENERATION ENGINE IMMOBILISER REQUIRES A SPECIAL PROCEDURE FOR REPLACING THE

55 track SIEMENS FENIX 5 computer.
Injection s cylinder by cylinder {sequential).
Static ignition with dual coils.
Canister bleed solenoid controlled by RCO signal.
Idle speed correction depending on;
-~ battery voltage,
- air conditioning,
- heated windscreen,
- power assisted steering pressostat {F3R 728}).
injectian warning light on instrument panel operational.

Use fault finding fiche N* 27.

Computer configuration depending on gearbox type (manual gearbox or automatic transmission)

COMPUTER,
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1

Injection computer

2 Pinking sensor
(tightening torque: 2.5 daN.m)
12 Coilforcylinders2 -3
13 Coilforcylinders 1-4
15 Anti-interference condenser

LERL L)
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3 Coolant temperature senser (clipped)

4 TDCsensor

6 Camshaft sensar (see remaoval in sub-section
"Special notes on sequential injection™)

7 lIdle speed regulation solenoid valve

8 Throttle position potentiometer (non-
adjustable}

9 Afr temperature sensor {clipped)

10 Abselute pressure sensar

99340R
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17 Oxygen sensor
(tightening torque : 4.5 daN.m)

9993k T 5\ A
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PRESENTATION
The F3R engine is fitted with sequential injection.

Injection of fuel is not carried out simultaneously
to all four cylinders as with conventional injection,
but cylinder after cylinder when they are at the
start of the inlet phase.

To do this, it is necessary for:

- each injector to be connected separately to
the computer {injector n" 1 is at the flywheel
end},

- the computer to know which cylinder is at the
inlet phase.

To determine the cylinder at the inlet phase, the
COMPULEr uses 2 5ensots:

-  the TDC sensor,

- the camshaft sensor.

The TDC sensor allows the computer ta determine
the engine speed, and to know which cylinders
areatTDC:

~ <¢ylinders 1 and 4 at TDC,

- ¢ylinders 2 and 3 at TDC.

The camshaft sensor ailows the computer to know
which of the two cylinders at TDC is at the start of
the inlet phase.

DEFECT MODE IN THE CASE OF A FAULT WITH THE
CAMSHAFT SENSOR

The systern remains in sequential injection. The
cycle1-3-4-2isretained.

When fuel is injected for the first time, or at the
beginning of the starting phase, the computer
decides arbitrarily to inject fuel to cylinder n”® 1
when cylinders 1 and 4 are at TDC.

Two possibilities may then arise:

- the system is phased correctly,

- the system is out of phase by one revolution,
in which case, operation of the engine is not
greatly affected.

DESCRIPTION

The camshaft sensor (A) is located at the end of
the camshaft. it is mounted on to the cylinder
head by 3 bolts.

The sensor is apposite a long target of 180° This is
mounted on the end of the camshaft.

If the target is located within the sensor air gap,
12 V is sent to the computer.

If the target is not in the sensor air gap, @ V is sent
to the computer.

SENSOR QPERATING PRINCIPLE

The sensor is supplied with 12 Volts, The computer
sendsita 5V feed on track 2.

Depending on the position of the target, the sen-
sor closes the circuit and earths this voltage {the
computer receives 0 V), or the sensor |eaves the
circuit open (the computer receives 12 V}.
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PRINCIPLE FOR RECOGNISING THE CYLINDER AT THE INLET PHASE

Depending on the signal from the TDC sensar, the computer knows at what moment cylinders 1 and 4 are at
TDC and at what moment cylinders 2 and 3 are at TDC. (For further explanations refer to section 17

"ignition®}.

Cylinders 1 and 4 are at TDC,

- ifthesignal from the camshaft sensor is 0 Volts, cylinder 4 is at the start of the inlet phase,

- if the signaf from the camshaft sensor is 12 Vaits, cylinder 1 is at the start of the inlet phase.

Cylinders2and 3 are at TDC,

- ifthesignal from the camshaft sensor is 0 Volts, cylinder 3 is at the start of the inlet phase,

- ifthesignal from the camshaft sensor is 12 Volts, cylinder 2 is at the start of the inlet phase.

LOGIC

Cylinder at TOC

Signal from camshaft

Cylinder at start of

Sensor inlet phase
12 Volts 1
1-4
0 Volt 4
12 Volts 2
2-3
0 Volt 3




IGNITION - INJECTION
‘ F3R ENGINE \ Special notes for sequential injection

1
]

L 4

3

¥
'
3
1
f |
¥
3
y

12V
, OV P

oe
N
-

982406R1

1 rotation of the ¢crankshaft
1 rotation of the camshaft

®

TDC1-4
TDC2-3

oM

Cylinder 1 at inlet
Cylinder 2 at inlet
Cylinder 3 at inlet
Cylinder 4 at inlet

S

Gap in flywheel
84° or 14 teeth
30 teeth

~ U

X Flywheel target
Y Camshaft target
z Voltage from camshaft sensor

NCTE : All values are given in TDC degrees.
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1. REMOVING THE CAMSHAFT SENSOR
Disconnect the sensor.

Remove:

— the camshaft sensor (A) (one bolt),

— the cover (B) (three bolts).

Target {C} is held on the end of the camshaft by a
spring ring.

To remove the target from the camshaft:

& Resta copper hammer against the back of the
target.

e Tap the copper hammer using a mallet with
small sharp taps.

# Remove the target {C) and the plastic
protective ¢cover (D),

LI17e

2. REFITTING THE CAMSHAFT SENSOR

IMPORTANT : the order of operations described
below MUST be observed. If the method is not
followed correctly the sensor may not operate
correctly and / or may be damaged.

Refit:

- the senser to the cover, pushing it upwards,
and torque tighten to 0.15 daN.m,

- the plastic protective caver,

— the target (it has a foolproofing device. Check
its position before fitting it to the end of the
camshaft; to bond it use Loctite Scelblog),

- the cover with the sensor. Tighten the three
cover bolts to a torque of 1 daN.m.

O !
DI1702R
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3. ADJUSTING THE TARGET / SENSOR GAP

Adjustment is made by slackening the bolt
mounting the sensor without touching the sensor
itself and retightening the holt to a torque of 0.8
daN.m.

When the bolt is slackened, the sensor is released
and a spring in the cover flattens it against the
target.

When the bolt is tightened, the sensor is secured.
It has two plastic grooves which rest against the
target. These grooves wear away when the
engine turns over for the first few times, contact is
broken and the gap is set correctly.

If the two grooves have been worn away
completely, the sensar cannat be adjusted. |t must
be renewed.

DI1703

VERY IMPORTANT : after the sensor has been refitted, IT IS VITAL to check that it has been carrectly set. To do
this, only the voltmeter function on the XR25 may be used.

Leaving the sensor connected, slide back the rubber sleeve protecting the back of the sensor. Start the en-
gine. Note the voltage on track N 2 on the sensor (centre track). The voltage read by the XR25 must alternate
between (0 then 12 volts. If this is not the case reset the sensor again.

CAMSHAFT SENSOR CONNECTIONS

TRACK ALLOCATION
1 Earth
2 Information to injection computer on track 42
3 + after ignition
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This vehicle is fitted with a 2nd generation engine immobiliser system.
REPLACING THE INJECTION COMPUTER
The computers are supplied uncoded but are ¢capable of being programmed with a code.

When replacing the computer, the vehicle ¢code must be programmed in and then check that the immobiliser
system is operational,

To do this, turn the ignition on for a few seconds then remove the key.
CHECKING THE IMMOBILISER FUNCTION

Remove the key from the ignition switch. After 10 seconds the red immobiliser warning light will flash.
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When the air conditioning is selected, the idle speed is increased to 900 rpm (F3R).
PROGRAMMING FCR OPERATION OF THE COMPRESSOR

During certain operating phases, the injection computer prevents operation of the compressor.

Starting the engine
The compressor is prevented from operating for 10 seconds after the engine has been started.

Thermal pretection
The compressor clutch is prevented from engaging if the coolant temperature is greater than or equal to

+ 115°C

Over-revving protection
The compressor may not operate if the engine speed is greater than 6 000 rpm.
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POWER ASSISTED STEERING PRESSOSTAT - INJECTION COMPUTER CONNECTION (F3R 728 engine)

The injection computer receives information from the power assisted steering pressostat. This depends on the
pressure in the hydraulic circuit. The higher the pressure, the more energy is used by the power assisted

steering pump.

The injection computer, t0 compensate for this energy use, increases the percentage opening of the idle
speed regulation solenoid valve.

The information is received on track 13 on the injection computer. Pressostat closed, the computer receives
an earth. The idle speed is adjusted to 850 rpm .

IDLE SPEED CORRECTION DEPENDING ON THE BATTERY VOLTAGE

This correction compensates for the drop in voltage due to operation of consumers when the battery i1s poorly
charged. To do this, the idle speed is increased, allowing the alternator to rotate more and consequently

increase the charging voltage.

The lower the veltage, the greater the degree of correction. Correction of the engine speed is therefore
variable. It begins when the voltage drops to below 12.7 Volts. Carrection begins at the nominal engine
speed and may reach a maximum of 910 rpm.

IDLE SPEED CORRECTION CEPENDING ON AIR CONDITIONING OPERATION

When the air conditioning is selected, the idle speed i5s increased to 300 rpm.
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PRINCIPLE

Under normal warm engine operating conditions, the RCQ idle speed value using #12 varies between an up-
per and a lower value to obtain the nominal idle speed.

If the engine operating conditions are different (running in, engine contaminated...) the RCO idle speed va-
iue may be situated close to the upper or lower value.

Adaptive correction (#21) for the RCO idle speed (#12) allows compensation to be made for slow variations
irn the engine’s air requirements.

This correction is only operational if the coolant temperature is greater than 80°C, 20 seconds after starting
the engine and if the engine is in the nominal idle speed requlation phase.

RCO IDLE SPEED VALUES AND ADAPTIVE CORRECTION

F3R 728

engine
Nominalidle )
speed (#06) X = 320rpm
R.C.Q. idle speed R
(£12) 20% =X=40%
Adaptive idle Threshold:
speed - min.:-8.6 %
(#21) - max.: -6.2%

INTERPRETATION OF THE GATE YALUES

If there is an excess of air (air leak, throttle stop incorrectly set...) the idie speed increases, the RCO idle speed
value for #12 decreases to return to the nominal idle speed; the RCO idle speed adaptive correction value for

#21 reduces.

If there is a lack of air (pollution, etc.), the strateqy is reversed:
The RCO idle speed for #12 increases and adaptive correction for #21 also increases.

IMPORTANT : after erasing the computer memory {disconnecting the battery}, the engine must be allowed to
run at idle speed before returning the vehicle to the customer so that the adaptive correction may correctly

reset itself.
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OXYGEN SENSOR VOLTAGE {#G5)

Reading #05 on the XR25 : the value read is the voltage sent to the computer by the oxygen sensor; it is ex-
pressed in Volts (the value actually varies betyween 0 and 1 000 millivolts).

When the engine is in the richness regulation phase, the voltage value should oscillate rapidly and shoufd be
between 501 50 mV (iean mixture) and 850 & 50 mV (rich mixture) and vice versa.

The smaller the gap between the upper and lower oscillating values, the poorer the information from the
sensor (the gap is usually at least 500 mVv).

RICHNESS CORRECTION (#35)

The vaiue given under # 35 on the XR25 represents the average value of richness corrections made by the
computer depending on the richness of the burnt mixture as seen by the oxygen sensor (the oxygen sensor ac-
tually analyses the oxygen content of the exhaust gases directly from the richness of the burnt mixture).

The richness correction has a centre paint of 128 with threshoids of 0 and 255 {experience has shown that un-
der normal operating conditions # 35 is located close to 128 with only a small amount of variation).

- Value |less than 128 : request for mixture to be made leaner

- Value greater than 128 : request for mixture to be made richer

ENTRY INTO RICHNESS REGULATION MODE

Loop phase

Richness requlation begins after the timed starting period :

- for no load if the coolant temperature has reached: + 35°C

- outside no load conditions if the coolant temperature is greater than + 15 °C.
The timed starting period is dependent on the ¢conlant temperature:

- at 20°C{itis a maximum of 2 minutes},

- at 80°C(itis a maximum of 1 minute).

if richness regulation has not yet started, # 35 = 128
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Non-loap mode

When richness regulation is occurring, the operating phases when the computer ignores the voltage infarma-
tion from the oxygen sensor are:

— Full load: #35 = variable and greater than 128

- Sharp acceleration: #35 = variable and greater than 128

- Sharp deceleration with no load information (injection cut®) : #35 = 128
- Oxygensensor fault: #35 = 128

- Ondeceleration depending on manifald vacuum #35 = 128

*+

there is no injection cut-out in first gear.

DEFECT MODE IN THE EVENT OF AN OXYGEN SENSOR FAULT

If the voltage from the oxygen sensor is incorrect {# 05 varies only slightly or not at ail) during richness regu-
fation, the computer will only enter defect mode {# 35 — 128) if the fault has been present for 3 to 5 minutes,

The fault will be memorised in this case only.

If an oxygen sensar fault is present and recognised and if the fault has already been stored, the system enters
the open loop mode directly (# 35 — 128).
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PRINCIPLE

In the loop mode {see section 17 "Richness regulation”), richness regulation (# 35), corrects the injection ti-
ming to give fuel metering which is as close as possible to richness 1. The correction value is close to 128, with

limit values of 0 and 255.

Variations may affect the components of the injection system and the correction may drift towards 0 or 255,
to ensure richness 1 is obtained.

Adaptive correction allows the injection mapping to be adjusted to recentre the richness regulation to 128
and to ensure a ¢constant authority of correction to make the mixture leaner or richer,

Adaptive correction to richness regulation has two parts:
— Adaptive correction for average and high engine loads {(#30)

- Adaptive correction for idle speed and low engine loads (#31).

Adaptive corrections take 128 as the average value after initialisation {erasing the memory) and have the
following threshold values:

F3IR ENGINE

82 < #30 < 224

32 = #31 = 224

Adaptive correction only takes place when the engine is warm, in the loop phase (#35 variable) and for a
specified manifold pressure range.

The engine must have operated in the loop mode for several pressure zones in order that adaptive correc-
tion begins to change to compensate for the variations in engine operating richness.

Following reinitialisation of the computer (return to 128 for # 30 and # 31} a special road test must therefore
be carried out.
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ROAD TEST
Conditions :

- Engine warm {(coolant temperature > 70° ()
- Do not exceed engine speed of 4300 rpm

For this test, start from a fairly low engine speed, in 3rd or 4th gear using progressive acceleration to stabilise
the required pressure for 10 seconds in each zone (see table).

Pressure zones to cover during the test (# 01}

Zone n" 1 Zonen“2 Zonen®3 Zonen®4 Zonen"5S
{mbars) (mbars) (mbars) {mbars) {mbars}
300 e 410 e . 500 - e RS0 680 cmeee . 870
F3R
Average 355 Average 455 Average 545 Average 635 Average 775
I 1 | |

Following this test the corrections will be operational.

# 31 varies more significantly for idle speed and low loads and # 30 for average and high leads, but both are
operational over all of the manifold pressure ranges.

The test should be followed by a normal, varied drive, covering 3 to 6 miles {5 to 10 km).

After the test, read the values for # 30 and # 31, without stopping the engine. Initially 128, they may have
¢changed. if not, repeat the test ensuring that the test conditions are abserved.
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Interpretation of information gathered on a road test

If there is a Jack of fuel {injectors dirty, fuel pressure and flow too low...}, richness regulation # 35 increases to
obtain the richness as ¢lose as possible to richness 1 and adaptive correction # 30 and # 31 increases until the
richness correction returns to oscillate around 128.

If there is an excess of fuel, the situation is reversed:
Richness requlation # 35 reduces and adaptive correction # 30 and # 31 also reduces to recentre the richness

correction (# 35) around 128.

NOTE: the analysis which may be made using # 31 remains difficult since this correction mainly operates for
idle speed and low loads and is also very sensitive.

Hasty conclusions should not therefore be drawn from this gate value, rather the position of # 30 should be
examined.

The information from these two gates gives an idea about the engine operation richness, and may be used as
a guide fer fault finding.

IMPORTANT : # 30 and # 31 should only be examined and analysed after a customer complaint, an opera-
ting fault and if they are at the threshold with the value for # 35 also offset {# 35 varies above 175 or he-

low 80).
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F3R ENGINE

The pressostat allows the idle speed to be increa-
sed during parking mangeuvres.
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SPECIAL NOTES FOR THE MULTIPQINT INJECTION SYSTEM FITTED TO THE Z7X ENGINE.

*
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55 track computer

Static ignition.

Injection lock relay used for anti-percolation relay only.

Fuel pump electrical feed line monitoring.

Use both fiches n® 27 :

- the first is used for "fault” bargraphs,

- the second is for “status” bargraphs.

Use modes GO1* and GO2* to switch from "status tests” to "fault tests”.
Use the command modes to select various actuators {ignition on only}.

Reading of cyclical opening ratio (R.C.0. ) for the canister bleed solencid (# 23).

Actual value is read an the XR25 (# . .} when a fault eccurs with an injection component, rot the defect
maode value applied by the injection computer.

Special richness adaptive correction programming zones.

Absolute pressure sensor defect mode strategy {pressure information is calculated from the throttle posi-
tion information and the engine speed).

Maximum engine speed before injection is cut : 6200 rpm
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(NJECTION WARNING LIGHT ILLUMINATION ON THE INSTRUMENT PANEL
{For a vehicle without the on-board computer)

VWhen the ignition is turned on, the warning light flashes (while the computer identifies the immobiliser
code), then illuminates permanently for 3 seconds, then extinguishes,

# Faultin aninjection system component
The fault is visualised by:
Simultaneous illumination of the injection and service warning lights (fault present),

Faults with the following components cause the warning light to illuminate :
— absolute pressure sensor,

- throttle position potentiometer,

- injectors,

- idle speed regulation valve,

- absence of vehicle speed information when the vehicle is moving.

Also refer to the corresponding Fault finding section.
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LOCATION

.,_/_7/

- . -'lb",; — . } -
O 97203R

The coolant temperature sensor (1) for the injec-
tion systern is mounted on the ¢oolant circulation
bridge between the two cylinder banks.

SPECIAL NOTES FOR REMOVAL

To reach the sensor, remove:
- the upper engine protective cover,
- the cover mounting(2) {mounted by 2 bolts),

-~ the HT leads mounting bracket (3) {remove the
4 mounting bolts, the nut and the two earth
Wires).

Remove the sensor, taking care not to lose any co-
olant.

Refitting is the reverse of removal; ensure the
connector is correctly connected.
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LOCATICN
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A
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The pinking sensors are mounted to the cylinder
heads at the hottom of the “v” formed by the
two cylinder banks.

The inlet manifald must be removed to replace
the sensors (see Chapter 12).

The correct fitting of the connectors (which are
mounted near to the coclant temperature sensor)
can be checked without removing the manifold
{see method for removing the coolant tempera-
ture sensor for information on how to reach the
connectors).

IDENTIFICATION OF THE SENSORS

When the sensors are removed they must be repo-
sitioned correctly so that the computer may cor-
rect the advance setting if necessary for the cylin-
der or cylinders concerned.

Pinking sensor n® 1 with the green connector,
must be fitted to the front cylinder bank {corre-
sponding te cylinders 1, 2 and 3).

Pinking sensor n® 2 with the blue connector must
be fitted to the rear cylinder bank {¢corresponding
to cylinders 4, 5 and 6).

IMPORTANT : the correct tightening torque for
the sensor must be used: 2 + 5daN.m
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LOCATICN

97213R

A Throttle position information
8 Earth
C —5Volts feed

The throttle position potentiometer (1) is moun-
ted on the throttle body and cannot be adjusted.

SPECIAL NOTES

The injection computer is programmed with the
no load position information according to special
rules .

If the potentiometer information under # 17 is
greater than 47 without the accelerator being
touched, the no load position is no longer pro-
grammed.

Full load position informaticn {PF} is determined
based on the no load position information @ full
load is recognised as a value under # 17 which is
equal to the no load value plus 128.
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LOCATION (27X ENGINE)

37200R?

The idle speed requlation valve is mounted on the
intermediate manifold.

It is of type Hitachi AESP 207-10. Its resistance is
9.5 1 10hm.
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OPERATING PRINCIPLE {F3R and Z7X)
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The idle speed regulation valve is a single coil solenoid valve, It regulates the
additional air flow to the throttle body to maintain the engine speed at a pre-

determined value under all idle speed conditions.

Rest position:

The air circuit is closed, valve (4) is pushed back towards coil (3) by spring(5),

the cere (2) is held against the valve by the small spring (1).

Ignition on, engine not running:

The computer centrols the idle speed regulation valve on track 54 (application

of a sequential earth time).

The valve is commanded to open 95 % (Reading on XR25 #12), but remains
closed as it receives a ~ 12 Volts through the fuel pump relay. {The fuel pump
is controlled a few moments after the ignition is turned on while the compu-

ter receives TDC information).

Engine running at idle speed:

The magnetic field created by the feed to the ¢oil maves the core in the valve,

The computer then maintains a cyciical opening ratio corresponding to the
flow required to give the desired idle speed (depending on engine operating

conditions).
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F3R ENGINES

The sensor is mounted con the exhaust downpipe
just after the connection to the manifold.

Tightening torque: 4 £ 0.5daN.m
Z7X ENGINE

The sensor is mounted on the catalytic converter
just after the connection to the exhaust down-

pipe.

NQOTE : if the sensor is removed it must be refitted
using the recommended torque of 4 = 0,5 daN.m
and the wiring must be correctiy routed.




‘ Z7X ENGINE \

IGNITION - INJECTION
TDC sensor

17

97217R

The TDC sensor is mounted on the upper section
ot the clutch bellhousing near to the degassing
bottle {1).

There are no special notes for removal ; take care
rnot to [et a bolt or washer drop into the clutch
bellhousing .
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VOLUME AND GRADE OFf COOLANT

Engine Volume {in litres} Grade Special notes
G8T 9 Protection down to- 25 “C for
GLACEOL type D temperate and cold countries
F3R 7 recommended coolant
only Protection down to - 37 °C for
27X 10 extreme cold countries
THERMOSTAT
Engine type Starts opening (in °C) Fully open {in °C) Travel {in mm)
G8T 83 95 7.5
F3R 89 99 9
27X 84 36 9
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ALUMINIUM RADIATORS

Certain vehicles are fitted with aluminium section
radiators.

Rinsing

Never rinse these components or the cooling
circuit with caustic soda or alkaline products (light
alloy sections may corrode and cause leaks).

Storage

These radiators may be stored with no special
precautions for a maximum of 48 hours after
removal.

After this peried the brazing flux particles which
enter the radiator during manufacture and the
dichlorate chemicals from the coolant previously
in the radiator cause oxidation of the aluminium
radiator components when in contact with the air,
causing leaks.

If a radiator is to be remaoved for mare than 48
hours:

- RINSE WITH COPIOUS AMOUNTS OF WATER,
BLOW QUT with compressed air then PLUG all
openings, or

- Keep the radiatar full of coolant if possible.

Coclant
Aluminium radiators require special coolant.

GLACEOL type D coolant which is marketed by
the Renault Network meets the requirements set
by our Dasign Office for:

- neutral reactivity with various cast aluminium
components,

- alkalinity specifications adapted for light alloys,
- special additives which give efficient
protection against acidic combustion products

hoth for Diesel and Petrol engines

- concentration ensuring protection and good
operation at all temperatures.
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There is no heater matrix valve.

The coolant is continuously circulated in the
heater matrix, contributing to engine cooling.

FILLING
Check the drain plug/s are tight.

Open the bleed screw at the radiator and the
heater matrix pipes.

Fill the circuit through the expansion bottle..

Close the bleed screwis as soon as liquid runs out
in a continuous jet.

Start the engine (2 500 rpm).

Adjust the overflow level for 4 minutes
approximately.

Close the bottle.

BLEEDING

Let the engine run for 10 minutes at 2 500 rpm (F
and Z engine) ar 20 minutes (G engine}, until the
engine cooling fan operates (time required for
automatic degassing).

Check the coolant level is near the "Max" mark.

NEVER OPEN THE BLEED SCREW/S WHEN THE
ENGINE IS RUNNING.

REPLACE THE EXPANSION BOTTLE CAP WHEN THE
ENGINE IS WARM.
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SPECIAL TOOLING REQUIRED

M.S5. 553-07
M.S. 554-01
M.5. 5554-06

Kit for testing cooling circuit sealing
Adapter for M.S. 554-07
Adapter for M.S. 554-07

1 - Testing the sealing of the circuit

Replace the expansion bottle valve with adapter
M.S. 554-01.

Connect this to tool M,5, 554-G7,
Let the engine warm up then stop it.
Pump to put the circuit under pressura.

Stop pumping at 0.1 bar less than the valve is
rated.

The pressure should not drop, otherwise look far
the leak.

Slowly unscrew the union of tool M.5. 554-07 to
decompress the cooling circuit, then remove tool
M.5. 554-01 and refit the expansion bottle valve
with a new seal.

2 - Checking the rating of the valve.

If liquid passes through the expansion bottle
valve,the valve must be replaced.

On pump M,S, 554-07 fit tool

M.S. 554-06 and fit the assembly on the valve to
be checked.

Increase the pressure which should stabilise at the
valve rating pressure with a test tolerance of *
0.1 bar.

Valve rating :

Brown caiour plastic valve 1.2 bar.

Blue colour plastic valve 1.6 bar.

M.5. 554-07

B2959-1M1

M.S, 554-08

M.5. 554-07

$2993-1M
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11448M1

LA

Right hand heater matrix

Left hand heater matrix

“Hot" bottle with permanent degassing
Water pump

Radiator

Throttle body heating system

Engine outlet and therrmostat pipe
Bleed screws

OO h W WM -

The expansion bottle valve rating is 1.6 bar {blue).
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11450M1

L~ b WN =

Right hand heater matrix

Left hand heater matrix

“Hot” hottle with permanent degassing
Automatic transmission radiator

Water pump

Radiator

Vortex (remaves bubhles)

Bleed screws

Thermostat

The expansion bottie valve rating is 1.2 bar

(brown).
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11445M1
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Right hand heater matrix

Left hand heater matrix

"Hot" bottle with permanent degassing
Engine cooling radiator

Water pump

Turbocharger bearing

Thermostat

Thermastat coolant circuit (cold)

Bleed screws

The expansion bottle valve rating is 1.2 bar

{brown).
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Removal of the engine cooling radiator requires
the cocling assembly to be removed.

Put the vehicle on a 2 post lift.
Disconnect and remove the battery.

Drain the refrigerant circuit {if fitted) using filling
station equipment.

Remove the radiator grille, the radiator grille bar
and the front bumper {move the left hand wheel
arch to one side to reach the two bolts).

Disconnect the fog lights if necessary.
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Drain the cooling circuit by disconnecting the lo-
wer radiator hose.

Unclip the power assisted steering oil cooler and
attach it to the engine.

.

11208M
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F3R ENGINE

Disconnect:

r

- the upper radiator hose

- the radiator temperature switch {RH side)
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Remove the mounting bolts for the deflectors on

the side members.
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ning circuit pipe flange on the dehydration canis-

Remove the mounting bolt for the air conditio-
ter.

Fold the deflectors back towards the cooling as-

sembly.

the trifunction pressostat (below the

Disconnect
canister).
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Release the wiring from the fan ferrule and allow REFITTING:

it to hang through the deflector.
Two persans are required to refit the ¢ooling as-
sembly; lubricate the upper rubber mountings on
the headlight carrier cross member if necessary.

Refitting is the reverse of removal.

Fill the refrigerant circuit {if fitted}, and fill the co-
oling circuit with coolant.

Reconnect the battery and reset ail components
affected by disconnecting the battery,

e Wy

Bleed the engine and check the c¢ooling and air
conditioning circuits are sealed.

TSI
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Put the lower radiator cross member on one or
two blocks to support it and clear access to the
mounting bolts on the front of the side members.

11010M

Remove the two mounting bolts for the cross
member on the side members and lift the vehicle
to remove the cooling assembly.
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Removal of the Z7X cooling assembly is identical

to that of the F3R, except for:

- the radiator temperature switch is located on
the right hand side of the radiator,

- access is reduced to the dehydration canister
mounting bolt as the engine is larger.

For the G8T engine, the oil exchanger must be se-

parated from the radiator (without disconnecting

it) to lower the cooling assembly.
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T :
FIRENGINE : G8T ENGINE
REMOVAL; REMOVAL:

Remaove the accessories belt (see section 11
" Removing - refitting the accessories belt").

Remove the water pump pulley.

Remove the mounting bolts for the pump on the
engine block.

REFITTING:

Refitting is the reverse of removal. Clean the gas-
ket face if necessary.

Remove the timing belt (see section 11
" Removing - refitting the timing helt"},

Remove the mounting bolts for the pump on the
engine block.
REFITTING:

Refitting is the reverse of removal. Clean the gas-
ket face if necessary.




Z7X ENGINE
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Water pump
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Remaoval of the water pump requires the engine -
automatic transmission assembly ta be removed
(see section 10 "Removal - refitting of the engine
and transmission assembly”) and the Z engine sec-
tion.

When refitting, renew the rubber seals an the va-
rious pipes and refit them with great care (the
seals are extremely fragile).
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DIM1906

1- Male union on water pipe or heater matrix pipe.

2 - Female union body.
3 - Flexible axial locking ring.

4 - Thrustring and locking indicator,

5-Oring seals.

The heater matrix connections on the water pipes
are quick release unions.

Torelease, press on the catches on part (3} and
pull at the same time to separate the connection.

DIM1907

if this is difficult push (with moderate pressure)
the union before pulling it.

On the version GBT A/C, the right hand heater
matrix unigns are inaccessible by hand, Use toal
Maot. 1395 as follows:

- fit the tab between the pipes;

DIM 1303
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Fit the cable into the hook (A); To lock, press on the catches on part {3} and push
onpart (1) at the same time, which, when pressing
part (4}, will cause the indicators {(6) to disappear,
confirming that the union is correctly connected.

DIn1908

DIM 1504 If lacking is not certain or if the indicators {6) do
not disappear despite an appearance of being
against the stop, apply a little grease on one of
Fit lip {(B) behind the union. the joint faces and begin again with care.

Pull at the same time on the handle and more
gently on the cable.

THESE UNIONS MUST NEVER BE FORCED,
OTHERWISE THERE {S A RISK OF:

- damage to the anti-corrosion coating on the
heater matrix pipes. which will he followed
by rapid corrosion and leaks,

-  the heater matrix pipes being twisted and
damaged {when releasing or locking).

DIM1805
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DESCRIPTION

9667 2R

Front left hand rubber suspended engine mounting
Suspended engine mounting support on gear box
Suspended engine mounting support on cylinder head
Longitudinal movement limiter

Suspended engine mounting cover

Front right hand rubber suspended engine mounting
Engine tie-bar

e B L I S PUR LS

CONSTRUCTION

The engine is suspended on two rubber mountings (1 and 6). The engine is secured in the longitudinal direc-
tion by :

- the engine tie-bar at the bottom of the engine and transmission assembly (7},
- the movement limiter at the top of the engine and transmissicn assembly {4}.

NOTE : in order to avoid damaging the rubber mountings, do not exceed 20° angular movement in relation
to the vertical.
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ADIUSTING THE LONGITUDINAL MOVEMENT
LIMITER

(After remaving this part, number 4 on the dia-
gram).

Support the weight of the engine and transmis-
sion assembly using a load positioning tool.

Slacken the limiter baolts (4).

Insert the centring fork {(Mot. 1289-02} into the
openings on the suspended engine mounting ¢o-
ver (5).

FENGINE

o SR

B *K\;N NOTE : this operation can only be carried out if

Mot. 1283-02 Y ] the gearbox mounting and the engine tie-bar are

TR o in position and tightened to the correct torgue.
[N Torque tighten the tie-bar holts,

; ' G ENGINE

NOTE : this operation can only be carried out if
the gearbox mounting and the engine tie-bar are
in position and tightened to the correct torque.
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TIGHTENING TORQUES {in daN.m) @

ba8

85313

9B6B7ZR]
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TIGHTENING TORQUES {in daN.m) @

4234,5

6as8

97503R
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TIGHTENING TORQUES (in daN.m) @

29768G1
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@60 2.5daN.m

A\

N

2daN.m  2.2daN.m

DIG319

Diagram of exhaust mounting (diameter of clips
in mm) and tightening torques.
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The exhaust downpipe studs (1) on F3R and GS&T
engines are fitted with stops which determine the

spring tension. Tighten to the stop.

F3R - GBT ENGINES

DIM1901|

Z7X ENGINE

THE Z7X engine exhaust is fitted with a "METEX"
ring system between the dual manifold outlet
pipe and the catalytic converter,

DIM 1902

IMPORTANT ;

- The sealing between the manifold gasket sur-
face and the catalytic converter must be per-
fect.

- Any seals removed MUST be renewed (espe-
cially the catalytic converter flange seal).

— During removal and refitting, the catalytic
converter should not be subjected to mechani-
cal shocks, which, if repeated, could damage
the converter.
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Ball joint nut (f - G)

limiting
After sales slesve nut

2
Ball joint nut{Metex) (Z) 2
Catalytic converter inlet flange nut 2.2

Cat. converter / expansion box ¢lip nut{Z) 2.5
Cat.converter / expansion box clip nut (F-G) - self

TIGHTENING TORQUES {in daN.m) ‘

2.5

REMOVAL - REFITTING

Although the pipe is a single part between the ex-
panston box and the silencer, they may be repla-
ced as independent items.

The exhaust [ine must be cut to replace the expan:
sion box or the silencer in After Sales.

To do this, it is vital to;

- remove the expansion box / silencer assembly

{see description of the operation at the end of
the section),

- mark the cutting area,
- use cutting tool Met. 1199,
- check the after sales sleeve is correctly fitted.

DETERMINING THE CUTTING AREA

The ¢utting area is marked by twe punch marks on

the exhaust pipe (left hand or right hand side on
the straight part of the tube).

The distance between the two marks is 90 mm. To

cut the pipe, mark the centre point {D) between
the two marks (P1 and P2).

P1 D P37

The marks may be obscured by corrosion or dirt;
rub the area with glass paper to locate them.

IMPORTANT : during operations under the vehi-
cle, check the heat shields for the exhaust pipe
are present and are correctly secured.
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Expansion box and catalytic converter -I 9

USING TOOL Mot. 1199
Position the tool on the pipe.

Slacken the chain as far as possibie (unscrew) and
pass it around the pipe. Attach the chain to the
tool.

Screw in and pivot the tool arcund the pipe while
increasing the chain tension {screw in) as the cut
progresses {do not tighten the tool too much to
avoid defarming the pipe),

f//

Remove the part ta be replaced,

FITTING THE AFTER SALES SLEEVE

9547BR1

To avoid any leaks in the exbaust pipe, the sleeve
must be correctly positioned over the two exhaust
pipe sections. The pipe must be against the stops
inside the sleeve.

Begin by positioning the sleeve aver the used sec-
tion of the pipe, adjust the collar by tightening
gently.

Check the position of the pipe in relation to the
stops.

Fit the new section of the pipe.

Before fitting the sleeve on the pipe, apply a little
masti¢ to the inner ring an the sleeve to prevent
leaks.

{Exhaust mastic, Part Number. 77 01 421 161
SODICAM).

IMPORTANT : the bolt and nut used for tighte-
ning the sleeve must be aligned vertically on the
left hand side of the exhaust pipe to avoid any
risks of touching the underside of the body.
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Before fully tightening the nut, ensure the cataly-
tic converter and expansion kox {and resonator)
are fully in contact with the ground.

REMOVING THE PIPE

Remove the catalytic converter.

When a collar has been used once, renew it.

The nut on the collar has a groove (A) to ensure it
is tightened to the correct torgue. When the nut is
tightened and the groove disappears, it causes a
distinct clicking sound and the nut is then tighte-
ned to the correct torque (2.5 daN.m).

NOTE:

there are twao different diameters of sleeve availa-
ble:

- 50 mmdiameter : F3Rengines

— 55 mmdiameter | Z27X- G8T engines

Before refitting the assembly check that no impu-
rities or metallic particles have been trapped in
the exhaust pipe upstream of the catalytic conver-
ter.

Replace the catalytic converter outlet seal.

When refitting the expansion box/ silencer assem-
bly support the catalytic converter / expansion
box joint in order to align the exhaust pipe cor-
rectly.

Check the pipe does not touch the body at any
point when it is refitted.

ik : 074985

Obtain assistance to support the catalytic conver-
ter and remove the expansion box outlet dip, to-
gether with the rubber mountings.
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NOISE IN THE EXHAUST PIPE

The vehicle must be tested to determine the
location of the noise {if necessary with the
tustomer). The noise should then be reproduced
when stationary. To do this, accelerate sharply to
cover a wide range of engine resonances,

Having reproduced the fault :

- ensure the exhaust pipe i85 not touching the
kody,

- check the alignment, conformity and condition
of the exhaust assembly,

- try to eliminate the noise noted by tightening
the exhaust line section or heat shields at fault.

If the noise is caming fram the catalytic converter,
remove it and test as follows:

- visual examination inside the catalytic
convertar {internal section melted),

- examine for noise whilst after shaking the
catalytic converter {internal section broken or
foreign body inside).

If the intermal section has melted the cause must
be determined {see chapter 14 ; test to be carried
out before anti-poliution tests) and check that
catalytic converter particles have not blocked the
exhaust system further down.

Only if one of the faults mentioned above is
found, replace the converter.
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SPECIAL TOCOLING REQUIRED

Mot. 1265 Pliers for removing quick

release fuel unions

REMOVAL

Disconnect the electrical connector {1} on the sen-

der unit, the fuel return pipe union {2} and the
supply pipe union (3) using pliers Met. 1265 after

removing the clip which shows if the assembly has
been pushed in {if fitted) {see below for how to fit

the pliers).

Disconnect the quick retease union {4) on the pipe
connecting the fuel tank to the filler neck using
toa| Mot. 1265,
Remove the filler neck pipe union {5} and return
pipe union {6).

-\._R--le —
\ _,-/?/3 i _,-r’jl 1

11212M T,

Position a component jack under the fuei tank.
Remove the straps which are each secured by two
bolits.

Carefully lower the fuel tank - two persens requi-
red.

.

11212M4




COOLING - ENGINE MOUNTING - EXHAUST-FUEL THANK
Main fuel tank: removal - refitting

19

POSITIONING PLIERS Mot. 1265 AND Mot. 1265-01
Mot. 1265 for pipe of diameter 8 mm.
Mot.1265-01 for pipe of diameter 10 mm.

Mot, 1265

264 20R1

REFITTING

Refitting is the reverse of removal.
Take care not to pinch any pipes {risk of leaks).

Fit the quick release unions by hand and ensure
they connect correctly {sealed by 2 O rings).

Take care to ensure the heat shield is correctly re-
fitted
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FUEL TANK ASSEMBLY: diagram of fuel and degassing circuits
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FUEL CIRCUIT: DEGASSING CIRCUIT:
1 Fueltank ' i b
. . 11 Leak prevention valve if vehicle turns over
2 Supply pipe from filler neck to fuel tank. _ 12 Breather pipe connecting upper part of fue!
3 Fuel tank breather for filling (anti- tank to filler neck {degassing}
. l?zjis:uaks?}'nd " 13 Filler neck with over-filling prevention valve
ender unit/ pump . and excess pressure - under-pressure safety
5 Sender unit/ pump outlet supply pipe. valve
& Fuelfilter. ' ing i
14 '
* Ifectorgaliery e B(:r::it::: connecting filler neck to canister
8 Pressure regulator controlled by inlet mani- 16 Breather pipe ending in right hand side

fold pressure (8)
9 Inletmanifold
10 Fuel return pipe to fuel tank.

member (at front footwell)

17 Pipe cannecting canister to solenoid valve.

18 Solencid valve,

19 Pipe connecting solenoid valve to inlet mani-
fold intake.
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SPECIAL FEATURES OF FILLER NECK

DIMI1911

i
i

AN N N N NN N NN
NN N N N N N N NN

1143301

A Fuel tank supply pipe

B Pipe for degassing system during filling
C Degassing pipe to canister

D Degassing pipe from fuei tank

E Excess pressure - under-pressure safety valve

F Over-filling prevention valve

G Degassing hole for excess pressure -

pressure safety valve

under-
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PURPOSE QF THE VALVES
F  Overfill prevention valve

when the filler cap is removed the valve is
closed trapping a volume of air ( expansion
volume}. This prevents fuel from filling this
volume.

wWhen the filler cap is replaced, the valve
opens allowing the tank to breathe through
the canister.

E  Excess- under-pressure safety valve 1144002 '
Lfl t:edfutil vapolur recirculaticr:n f‘:ir"'l“it i: The filler neck for unleaded fuel has a swinging
ocked, these valves prevent the fuel tan flap valve which prevents leaded fuel being put
being subject to excess pressure (the tank into the tank
would inflate} or lack of pressure (as fuel is '
used, the tank would be crushed}. Leaded fuel damages the depollution system :

oxygen sensor and catalytic converter.

NOTES:
The filler neck has a sealed cap.

The diesel version has the same filler neck,
but the degassing circuit above the overfil-
ling prevention valve ends in a breather di-
rectly in the side member instead of the ca-
nister.

REMOVING - REFITTING THE FILLER NECK:

Expose rivets (1) and release them.

Remave the dust cover and bolts (2).
Remove the filler neck from below, after dis-
connecting it from the fuel tank and remo-
ving the right hand wheel arch protector.
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