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Roadside repairs o.7

The following pages are intended 10 help in dealing with common roadsde emerpencies and breskdowns. You will find more detalled fault
finding informasion at the back of ™e manual, and repair information in the main chapters.

Car won’t start

Starter motor doesn’t turn

O L the tront passanger's seat, taice off the battery cover and make
e Tt ™ Datiory terminals one claan and tight.

Switch on the headights and try 10 start the engine. If the hoadights
o very dm when you're irying %o starl, the battery s probabily fat,
Get oul of Touble by jump starting (See below) using a fnend's Car.

i Jump starting wil get you out
Jump starting Somp iy vl
When jump-starting a car using a v Make sure that the booster battery is winitever made the Daftery go
booster battery, cbserve the following the same voltage as the discharged fiat in the firxt place. Thers are
precautions. one in the vehicle. theve posttites
The battery has been drained by
v Bedore connecting the booster
m.mﬁﬁmmmm v I the battery is being jump-started repeated stiempls fo start, or by
swiched off. from the battery in another vehicle, loaving the Mghts on.
the two vehicles MUST NOT TOUCH The charging system is not working
v Ensure that &l electrical equipment each other, properly (alternator drivebet slack
{ughts, m;:r.wmm;lu or broken, afternstor wiring fawlt or
:wnchad 1' v Mﬂemmgmttmumm g‘ is in T““:‘H
v Take note of any special precautions neutral (or PARK, in the case battory itself
printed on the battery case. BULOMANC transmission), (slactrolyte low, or battery wom owt).

Starter motor turns as normal
O s here fuel in the tank?
| Bemove the engineg cover (where Mitted) and spray al visible
slactrical connectors with a waber-dspersant spray Bos WDL0 i
YOu SUSDECT & ProbIM dus 10 damp.

e

1 UMt up the covwer over the flat battery's
positive (+) cable terminal box located
Beduricd The e Sl and CONNecCt ors #nd
of the red jump Bad o the terminal shud,

.- -1

battery.

-----1

v
!

Connect the othar end of ™ red lead 10
the positive (+) terminal of the booster

] Conract coe end of T black jamp kad 10
the negative (-) termral of the booster
batery

1
1
I
I
i

F % e

4 Connect the other end of the black prmp
iead to a Dot or bracket on the engine
DiOCK on T valicis 1 bo started

=
I
I
I

Make sure that the jurmp eads will nod
oo iInkD contact with Tw fan, driveDelts or

iy Othar MOVIng pivts of the anging.

Start the enging using tho DOOster Dattory
and run it &t idle speed. Disconnect the
ump eads N the reverse ofder of
COMNRCToN.




e RoOadside repairs
Wheel changing

E Warning: Do not change & wheel In a situation where you risk being hit by other traffic. On busy roads, try to stop in a lay-by

or 4 gatewsy. Be wary of passing traffic while changing the wheel - it Is easy {o became distracted by tha job in hand.

Preparation

[] When a punchue occurs, stop assoonas [~ I you have one, uss a wamning Irangle 1o M Use bazard waming lights if necessany.
it is safe 1o 00 BO. slart other drivers of your presence. O 1t the ground is sofl, ua6 & flat piece of

[ Park on femn deval ground, it possibles, T Aooly the handbrake and engage first or wood to spread the lnad under the fool of
anc weall out of the way of other traffc. renerse gear. the jack.

Changing the wheel

Lift up the lid an the under floor storags From in=sde thi bool araa, usa the wheel- Slide the spare wheel and tool kit out
box behind the front saar anc take oul brace 1o iower the spare wheel cradia, from the undersids of the car.
thve wheslbracs. ’

By, e o L e e T R g
Locate the jack below the moinforced
jacking polnt and on firm ground {don't

5 Slacken sach whes bolt by a half tum.

4 Open the box and take out the jack. Uke
the chock susplied lo chock the wheal
diagonally opposite Ihe one Daing jmck ihe car at any othes point an the elll).

refmosed.

Tum the jack handla clockwise undl the whee,
i ratad ciear of the ground, remove the bolls
and whesl mm [wharm applicable), than lift the
whnet claar.

Finally...

TR P s 2 TP s (1 Remowe tha wheel chocks. Stow the jock and lools m the appropriate locations In the car.

7 Position the epaca-savar spare Wheel || Greck tha e prossuro o the whee!fust it Hil s low, o y0u don't hive 2 presaurs
“:d = ‘*““‘_:' el giiben the boks qauge with you, anve slowly to the nearast garage and inflle the 1yra to the corect
modarately with the wheelhrace, then pressure. Have the damegad tyre or wheel repalred, or renew il, 28 soon as possibie.

lower the car 1o the ground. Tighten the whee
boits in @ disgenal sequence, then securm the ) Don't leave the spare wheel cragie amply and unsécured — it could drop onle the ground
punctured whoel in the spare wheel cradle, while the car Is mosng.



Roadside repairs o-s

Puddlss cn ths garage floor or drive, or
obvious wetness under the bonne! or
underneath the car, suggest s leex that needs
investigating. it can somatimas be difficult to
decide where the leak is coming from,
especially If the engine bay is very dirty
aiready. Leaking oil or fluid can alse be blown
rearwards by the peasage of alr under thea car,
giving a fa'se impression of whers ihe
problem lies.

Sump ull

Leaking antireeze often Iams 8 l:r}'stnnrra
deposit likae this,

Whean sll slse faile, you may find yoursalf
having to get a tow home = or of course you
may be helping somebody eiz2. Long-
distance recovery shou'd only be done by a
garage o breakdown service, For shorter
distances, DIY towing using another car is
gasy enough, but observe the foellowing
points:

TJ-Use a proper tow-rope - they are not
gxpensive., The vehicle being towed must
display an ON TOW eign in its rear window.

"1 Atways turn the ignition kay tc the ‘on’

Waming: Most automotive oils
and MMuids are poisonows. Wash
them off skin, and change out
of contaminated clothing,
without deiay.

A

Oil from filter

...urfmm the base of th-a od filter.

Brake fluid

A leak occurring at a whesl is almost
cerlanly brake fluid.

position when the vshicla is being towsd, 30
that the steering lock & rieleased, and that the
direction Indicator and brake tghts will work.
1 Only attach the tow-rope to the towing
eves provided. These are located in or below
the bumpers at the front and raar,

L] Befere being tewed, release the handbrake
and salect neutral on the transmisglon.

M Note that greater-than-usual psdal
préssure will be required o aperate the
brakes, sinca the vacuum servo unit is only
operational with the engine running,

Identifying leaks

The smell of & fluld leaking
\ from the car may provide a
I"T clue 1o what's lesking. Some
; flwids are distinctively colowrad, -
- It may heip to clean the car carefully
- and to park it over some clean paper
avrmmh! as an aid 1o fm!mg the -
source of the lesk. .

Hmmbcr that some leaks may only
occur while the engine is running.

Gearbox oil

Gearbex cil can Iaak from the seais at the
mboard ends of the driveshafts.

Power steering fluid

Powser steering fluid may leak from the pipe
cennectors on the steering rack.

Towing

1 Graater-than-uzual stescing effor: will also
be mguired.

[ The driver of the car being towed must
keap the tow-rope taut at all imes to avoid
snatching.

1 Make sura thet both drivers know the routa
bofore setting off.

[ Only drive at moderate speads and kagp
the distance towed to & minimum. Drive
smonthly and allow plenty of tene for slewing
down at junctions.



0.10 Weekly checks

Introduction

There are some very simple checks which
need only take a few minutes to carry out, but
which could save you a lot of inconvenience
and expense.

These “Weekly checks’ reguire no great skill
or special tools, and the small amount of time
they take to perform could prove to be very
well spent, for example,

O Keeping an eye on tyre condition and
pressures, will not only help to stop them
wearing out prematurely, but could also save
your life.

J Many breakdowns are caused by electrical
problems. Battery-related faults are particularly
commeon, and a quick check on a regular basis
will often prevent the majority of these.

Underbonnet check points

(] If your car develops a brake fluid leak, the
first time you might know about it is when
your brakes don't work properly. Checking
the level regularly will give advance warning of
this kind of problem.

] If the oil or coolant levels run low, the cost
of repairing any engine damage will be far
greater than fixing the leak, for example.

4 1.6 litre petrol

A Engine oil level dipstick

B Engine oil filler cap

C Coolant expansion tank

D Brake fluid reservoir

E Screen washer fluid reservoir

F Power steering fiuid reservoir

4 1.8 litre petrol

A Engine oil level dipstick

B Engine oil filler cap

C Coolant expansion tank

D Brake fiuid reservoir

E Screen washer fluid reservoir
F Power steering fluid reservoir



Weekly checks oe11

B Engine ob filler eap

C Graks fiuid reservoir

D Fowsrstesrag fuld resenvoir
E Screen vasher fiuid reserair

F Coalsnt expansion tank

Engine oil level
Before you start

o Nako sure that vour car is on leve! ground.
¢ Check the oll level before the car 18 driven,
or @t least 5 minutas after the enging has heen
switched of.

-y

HAYMES " "lﬂ I:Hf I! ﬂﬂﬂ_ﬂkﬂd

nnmndfatw aftwdmmg the
m vehicle, some of the oll wm.

i
| . remain in the upper engine

&ﬂm:n resulting ﬁ““ The dlmtack is often hnnhtl-; coloured for
mﬂ’:#.::::?;m Mﬂ& an ha:: easy Identfication. Withdraw the
R .' dipstick.
The correct oil

Modem engines place great demands on their
ofl, it is vary impociant thal the correct oW for
your ¢ar ls used (See ‘Lubvicants and flwids?,

AL i-l‘ﬁ-t}”,L
! it - 1
J.J- .-1-_:.
-"..1. .a\.u-",f'l‘h
}"\..1"-#-:.- Ayl
hr et s Pt R o

Car Care

& If vou have o add Gil frequently, yoeu should
check whether you have any oil lsaks. Place
some clean paper under e car avernight,
anc chack for atains In the moming. If there
are no leaks, the engine may bBe burming oil,

® Always maintain the lavel between the Note the oil level on the end of the

upper and lower dipstick mardkes (See photo 3), dipstick, which should be between the
It the level Is too low severe engine damage upper (MAX) mark and lower [MIN) mark.

may occur. Qil saal failure may result if the  Approximalely 1.25 litres of il will raise the
engine is overfilled by adding too much oll. level from the lower mark to the upper mark.

Using o clean rag or paper towel, wipes all
the oil from the dipatick. Inzert the clean
dipstick into the lube a5 far as it will go,

tnen withdraw It again.

4 Oil is added through the filler cap.
Unscrew the cap and top-up the leve; a
funnsl may help 1o reduce spillags. Add
the oil slowly, checking the level on Lhe
dipstick oftan. Don't ovedill (see Car Cang).
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Power steering fluid level

Before you start:

v Pk the vehicle cn level ground,

v Set the slesring wheel straight-ahead.
v The engine should be umed off.

Fnr the c;hb?.:k *tn M
ac:mu,ma!aaﬂngmmi-
‘not_ be thﬂ'l once iﬂr

The power steering fluid reservoir is

intagral with the power sleering pump

located at the front of the engine. With
the engine stopped, wipe clean the area
around the resavvolr filler nack and unscrew
the filler cap/dipstick frem the reganoir.

Dip tha fluid with the filler cap/dipstick.

When the engine |& cold, the fiuid level

gshould ba betwsen the ADD mark and
the COLD mark: when hot it should be
between the ADD and HOT marks. Top-up
when the fiuid |s gt the ADD marik.

Safety First!

® The nead for frequent topping-up indicates
i leak, which should be investigatad
immediately.

thn lepping-up u3e tha sp-nmfued t',vpa

of fluid and do not averdill the reserveir,

When the level is comact, securely rafit
the cap.

Coolant level

! Warning: DO NOT attempt to

ramove Lhe expansion tank
pressure cap when the engline
Is hot, as there is a very great
risk of scalding. Do not laave
open containers of coolant
about, as it is poisonous.

Tha c:ncﬂant lavel varies with e-ngin-a

ternperature. The level is chacked in Lhe

expansion tank, which is located at the
rear, right-hand eside of the engine
compariment. When the engine is cold, the
coalant level ehould be between the MAX end
MIN marks cn the side ¢f the tank.

Car Care

@ Wilh a seslac-typa cooling system. adding
coolant should not be neceasany on a reguir
basiz. if frequent Topping-up s reguired. It s
likaly thare is a leak. Checx the radiator, all
noaes and joint faces for signs of gtalning or
watness, and rectity &3 nacessary.

2

If lepong-up 12 necessary, wait until the
engine is cold then turn the expansicn
tank cap slowly anti-cleckwise, and
pause until any pressure remaining in the
system l2 releesed. Unsorew the cap and lift
off.

@ It iz important that antifresze is used in the
cooling system all year reund, not just during
the winter montna. Don™t top-up with water
alene, as the antifreeze vill becomn lco
diluted,

Ak a mixture of watar nn‘l antiireszs o

the expansicn tank, untll the coolant level

is up to the MAX level mark. Refit the
cap. wuming it clockwies as far as it will go
unlil it is sacurs.
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Screen washer fluid level

Scroenwash additives not only keep the wealher - whichis when you an likely o nead it reaze during cold weather. On no account use
winscreen claan during foul weather, they also  mast, Don’t top up using plain water as the  coofant antifreeze in the washeor system -
prevent the washer system freszng in cold  screenwash will bacome too diluted, and will  this could discalour or damage paintwork.

The windscreen/tailgate washer fluid Whean wpping-up the resenvolr, a screen-

resarvoir is lecated at the front righi-hand wash addilive should be added in the
sida of the engire compartment. i quantdies recommeaended on the botile,

topping-up & necessary, open tha cap.

Brake and clutch fluid level

Nota: Nt al! modals have & hpdrguis oluloh,

Waming: 1 1]
& ;:gh fluid can harm your ' Make sure I'.hlt ynur I‘.'&.l' is Saiety First! .
and demege palited ‘on level ground. . @ If the rasersolr requires repeated topping-

"im * The . ﬂ’u]d fovel Jn the.| up this iz an indication of a fluid lsak
- resarvolr wil drop sillghtly as somawhare in the system, which should be
" _the bBrake pads wesr doven, but the Nuld nvestigatad mmadiataly.

surfaces, 8o Use extreme
caution when handling and

pouring it.

® Do not use fuid that has  leével .must never be "gm‘{ ta drop.| g 1 g leak is suspected, the car should not be
bean standing open for some m the DANGER mark.; | _ - driven until the braking system has been
fime, as il sbsorbs moisture checked, Naver take any ricks whers brakes
from the air, which can cause a are concamad.

dangerous loss of braking

effectiveness.

Tha MAX and DANGER marks are If topolng-up 2 necacsary, first wipe tha Caratully add fluld, svoiding spilling it on

indicatad on the adge of the reservoir, arad around the fifer cap with a clean rag surrounding paintwork. Use only the
whech is located at the rear of the engine before removing the cap. When adding specificd hydraulic fluid; mixing different

compartmant. |ust to the left of cantre. The  fiuid, it's a good idea to meoect the reservoir.  1ypes of fluid can caRuss demags to the

fluig level must be kept betweasan thase two The 3ystem shouid be dralned and refillad 1 syetem andsor a loss of brakng eftectivenass.

marks. dirt 15 3240 0 the fuid {gee Chapter 8). Afler filling o e coamect level, rehit the cap
securely anc wips off any spit fluid,
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Tyre condition and pressure

It is very impartant that tyres are in good
condition, and at the comect pressure - having
a tyra failure at any spead is highly dangerous.
Tyre wear is influenced by driving style - harsh
braking and acceleration, or fast cornering.
will all preduce more rapid tyre wear. As a
general rule, the front tyres wear out faster
than the rears. Interchanging the tyres from
front to rear ("rotating” the tyres) may result in
more even wear. However, if thiz s

complaetely effective, you may have the
expansa of replacing all four tyres al cncel

Ramove any nails or stones embedded In the
tread before they penetrete the tyre to cause
deflation. if removal of a nai does reveal that

Tread Depth - visual chack

The origing! tyres have treed wear sefety
bards [B), which will appear when the fréad
depth reaches approximately 1.6 mm. The
band positions are indicated by a triangular
mark an the tyre sicewall (4.

the tyre has been punctured, relit the nail so
that ite paint of penatration s markad. Then
immediately change the wheel, and have the
Lyre repaired by a tyre deser.

Reguiarty chec< the tyres for damage in the
forrn of cuts or bulges, especially in the
sidewvsalie. Pariodically ramove the wheals,
and ciean any dirt or mud from the inside and
outsick: surfaces, Examing the wheel rims for
slgne of rusting, comrasion or other demags.
Light alloy whesls are easily damaged by
"karbing® whilst parking; steel wheals may
alzo becormrs dented or buckled. A new whasl
is very often the only way to overcome severs
damage,

A

Tread Depth - manual check
Alternatively, tread wear can be

monitored with a simpée, Inexpensive device

knowin 25 a tread depth indicator gauge

Mewy tyrss should be balanced when they &rs
fitted, but it may become necassary 1o re-
balance them as they wear, or if the balancs
wmights fittad to the whee rim shoukd fall off.
Unbalanced lyres will wear more gulcky. as
willl the steering and suspensicn components,
VWheel imbalance is normally signified by
vibratlon, particularly at 8 certain speed
{bypically around 50 mph). If this vibraticn s
felt enly through the stescing, then it is likely
that just the front whaels need balansing. If,
however, the vibration Is felt through the
whole car, the rear wheels could b gul of
balance. Wheel balancing should be carrled
oul by a tyre dealer or garage.

P Cr S e Bl
3 Tyre Pressure Check

Check the lyre préassures ragulady with
the tyres cold. Do not adjust the tyre
prassuras immediately after the vehicle has
been uzed. or an Inaccurate setting will result.
Tyre prassures are shown on page 0«18,

Shoulder Wear

Tyre tread wear patterns

Centre Wear

Uneven Wear

Underinflation (wear on both sides)
Under-inflation will cause overheating of the
yre, becauzs tha tyre will flex too much, and
the tread vill net =1 correctly on the read
surface. This will cause a lcss of grip and
axcessive wear, not to mention the danger of
gudden tyre 12iure due to heat buid-up.
Check and adjust pressures

Incorrect wheel camber (wear on one side)
Recair or raney suscension cans

Hard cornering

Raduce spead!

Owverinflation

Over-intlation will cause rapid wear of the
cenire part of the tyre tread, coupled with
reduced grip, hassher ride, anc the danger of
shock damage cccurring in the tyre casing,
Check and acjust pressures

if vou sometimes have fo Inflate your car's
(vres lo the higher pressures speciied for
maximum load or sustainad high spead, don't
forgef to reduce the pressures (o normal
Sftarysands

Front tyres may wesr unevenly as a resuit of
wheel misalignment. Most tyre dealers and
garages can check and adjust the whes!
glignment (or “tracking') for a modest charge,
Incorrect camber or caslor

Repair or rengwy sSuspanaion pants
Malfunctioning suspension

Repalr or rangys SUSPEnalon cants
Unbalanced whael

Balance lyras

Incorract tos setting

Acliesi front whae! gligrmeant

Note: The feathered edge of the iread vihich
typifies (oo wear 1s best cheored by log
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Battery

Caution: Before carrying out any work on the
vehicle hattery, resd the precsutions given in
Safely frst’ at the start of this manual.

v’ Make sure that the battery tray 15 in good
condition, and that the clamp Is tight.
Corrasion on the tray, relaining clamp and the
battery itsslf can ba removed with a solution
ol waler and baking soda, after removing the
affected comoponents frem the <ar [see
Chapter 5A). Thoroughly nnsa all cleansd
areas with water. Any metal parts damaged
oy comosion should be covered with a zing-
based primer, than painted.

v Periodically {approximately aveany thres
months), check the charge condition of the
battery as describad in Chapter Ha

¢ If the battery is Nlal, and yeu need 1o jump
start your vehicle, see Roadside Ropairs.

| Battery corrosion can be kept to:a

| ‘minimum by spplying & Isyer of

, petroleum jelly “te the clamps arrrd
mmﬁ:mmwﬂwr mmmnwhd

o —— -  mm——

Tha battary is loceted inside tha car

under the front passeanger’s saal. To galn

access, move the front seat fully
reanvard then depress the locking catches
located at the raar of the sast on each side,

Ghack ths 1|gntnaas of the battery -::ah!a

clamps to ensure good electrical

connections. You should not be able to
mova them. Alec chack each cable for cracks
and frayed conduclers,

A ———

2 Tip the ssat forward then relessa the
locking clip on the top of the battery

covar. Lift off the caver for nocess to the
battery.

i corrosion (white, tlufty depcalts) Ia

evident, remove the cables from Lhe

hattery terminals, clean them with a small
wira brush, then refit them. Automative stores
gell & useful 1eol for dessing the batlery post
and terminals

Electrical systems

v Check all extemnal lights and the hom. Reler
to the approprizte Sections of Chapter 12 for
datalle If any of the circuits are found to be
inopesative,

1 If & single indicstor Bgit, brake light or
neadlight has failed, 1 is likely that a bulb
has blown and will nead 1o b2 ranevied.
Rafer to Chapter 12 for detais. if both brake
igihts have falled, it is possible that the brake
gl swilch operated by the brake padal has
failed. Befer to Chapter 9 for details.

W Vigually check sl accessible wirlng
connectors, hamesses and retaining clips for
security, and for signs of chafing or damageé.

2 IT rore than one indicator light or Ll Bohd
has failed it &5 likety that aither a fuse has
blown or that there s a taull in the circalt

[see Chapter 12). The main fuses are localed
in the fusa/relay boxes situatad behind the
covar In the facia on the driver's side, and in
tha engine compartment {refer to Chapter 12).

lm‘rm:s lfarﬂu md fﬁ ﬁheck mr
brak# thts a.rm‘ l‘l!dl'ca‘!‘m

Te renew a blown fuse, remova i, whare

applicable, using the plestc too
provided. Fit a new fuse of the gsame
rating, available from car atcessory shops, it
Is important that you find the reason that the
fuge bDlew (see Eecihesl faull finding in

Chaptar 12),
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Wiper blades

T S

A
1 N

Check the condition of the wiper blades; To remove a windscreen wiper blade, pull Move the blade down the arm to

if they are cracked or show any signs of the arm fully away from the screen until it disengage the mounting block, then slide
deterioration, or if the glass swept area is locks. Swivel the blade through 90°, then the blade from the arm. Don’t forget to

smeared, renew them. Wiper blades should depress the locking clip at the base of the check the tailgate wiper blade as well.
be renewed annually. mounting block.




Lubricants and fluids

Engine:
Petrol

Coolingsystem .. ..................

Transmission

Brakingsystem ...............o0.0.

Power steering

...........................................

...........................................

.................

|||||||||||||||||

.....................

-------------------------------------

Multigrade engine oil, viscosity SAE 5W/40 to 10W/40, to API

SJ or SJ-EC and ACEA-A3.98

Multigrade engine oil, viscosity SAE 5W/40 to 10W/40, to API

CF or CF-EC and ACEA-B3.98

Dexron type Il ATF

Choosing your engine oil

Ethylene glycol-based antifreeze and soft water
Total BV 75W/80 gear oil

Hydraulic fluid to SAE J1703F or DOT 4

Engines need oil, not only to lubricate moving
parts and minimise wear, but also to
maximise power output and to improve fuel
economy.

HOW ENGINE OIL WORKS

* Beating friction

Without oil, the moving surfaces inside your
engine will rub together, heat up and melt,
quickly causing the engine to seize. Engine oil
creates a film which separates these moving
parts, preventing wear and heat build-up.

e Cooling hot-spots

Temperatures inside the engine can exceed
1000° C. The engine oil circulates and acts as
a coolant, transferring heat from the hot-spots
to the sump.

e Cleaning the engine internally

Good quality engine oils clean the inside of
your engine, collecting and dispersing
combustion deposits and controlling them
until they are trapped by the oil filter or flushed
out at oil change.

OIL CARE - FOLLOW THE CODE

To handle and dispose of used engine oil
safely, always:

* Avoid skin contact
with used engine oil.
Repeated or prolonged
contact can be harmful.
* Dispose of used oil
' and empty packs in a
responsible manner in an
authorised disposal site.
Call 0800 663366 to find

[ ]

ell Ny LNk
0800 66 33 66 the one nearest to you.

www.olibankiine.orguk  Never tip oil down drains

or onto the ground.



Chapter 1 Part A:

Routine maintenance and servicing —

petrol engine models
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1ae2 Servicing specifications — petrol engine models

Lubricants and fldS . ...... ... .. ;0 cesesis -6 o6 5 5 s Refer to end of Weekly checks on page 0#17
Capacities

Engine oil {including filter)

TG BNAINES: wrasmisci i i vie e B EE S 50T 200 5 A@TE s 3.50 litres
R TN GIES: ini i s s s Shs a5 576 wamsssiainspiahe. 148 R AR R udnies 4.25 litres
Difference between MAX and MIN dipstick marks (approx) . ......... 1.25 litres
Cooling system (approximate)

1. SNCIEE: s o i 3 SvFER o Fle AR s i i3 sisass 5.8 litres
1B IMTEBNGINES +vvvururrrarururnrarasssesnsapansansnsssnas 6.5 litres
TRAEIIEBION . s o ij £ S o 5 45 o8/ Saman & ab o S0 TeRse 1.8 litres
T i [ P sl T - L - Sk T 55.0 litres
Engine

Auxiliary drivebelt tension (for use with electronic tension checking tool - see text):
1.6 litre engines:

With aif condiioniNg - .. v wewes da i s i na 58 da 5 S pee o Controlled by automatic tensioner
Without airconditioning ......... .o ittt iinnnnia.a. 120 SEEM units
1B BB s e 2o wow v 0 i e e Sim W ERE) i ) S s Controlled by automatic tensioner
Cooling system
Antifreeze mixture:
R T I, e Fouetal cbres e o1s 75 S Sraian s A eF i [ (T BT (RS e Protection down to -15°C
BN SNHITEETR. oo im s s ioabeam afi 65 a5 DAlsEwEiE 58 st whalaeTrs e Protection down to -30°C

Note: Refer to antifreeze manufacturer for latest recommendations

Ignition system

Spark plugs:
1.6 litre engines . . ...... S A S sraiiin e e e Bosch FRTKDC
T e @riGIImas.. - i v sarafin o ate 5o adeia e b e e wree.... Bosch FREBME

Spark plug electrode gap:
1B IO BEIEI0BL. ..o s on om0 o i mEaasns oh fb aae e s o oz S TN

BB G BRS¢ 1+ 15 mescmimymanin tn rim S2h wym L mmy o Km g BN e erae  1.0mm
Brakes
Brake pad friction material minimum thickness ................... 2.0 mm
Brake shoe friction material minimum thickness .................. 1.5 mm
TS PMABBINEE: . ... .00 o v s s s we s e 5o 51 2 Refer to end of Weekly checks on page 018
Torque wrench settings Nm Ibf ft
Ol filter cover (later 1.6 litreengines) . ............ ... iiiiiennnn. 25 18
BOEcWEEBIRONS: 25 w0z ame s 5t 20 HAi0EE UG 0 S i s i i (DRD B3
Lo g ] 1o o, T U PN SOl ooty W T ey e T 25 18

Transmission il filler/level plug . ......ccovmiiiriinsrsnrsanrnns 20 15



Maintenance schedule — petrol engine models 1a3

The maintenance intervals in this manual are provided wilh the
assumption that you, net the dealer, will be camying out the work.
Thege aré the minimum mantenance infervals mcommendéd for
wehiclos driven dafy. If you wish o Keep your vehics In pesk condition
at all tmes, you may wish to parform some of these procedures more
often. We encourage frequent maintenance, because it enhancas the
efficiency, parformanca and reagle value of your vahicla,

if the vehick is driven in dusty areas, usad to tow & tralker, or driven
frequently at slows spesds (ding in traffic] or on short journeys, morm
frequant maintenanca intervis are recemmended.

Every 250 miles (400 km) or weekly
I} Refer to Weekly checks * - - -

Every 12 500 miles (20 000 km} or -

12 months — whichever comes fl_rst

{1 Renew the engine oil and filter {Saction 3)*. i
"] Check all underbonnet/ undefbi:rdi' ::'nmpmﬂs far :
- fluid leaks {Section 8}, - A
1} Check the condition of the aumtmr}' dﬁvebé‘-‘t :

- {Section 5). ;
|| Check the clutch c:r_sntmi nwdmmsm (Sactmn EJ. .
{ | Renaw the pollan filter {Section 7} .

F"I Chack the condition nf iha dﬁveshah rub!:ler gmtem-'

{Section 8).
I_I ‘Check the s:lae_nng and suspansmn cﬂmpo-rients.
{Sectiom®). . :
E} Check the cnndition of tha frant bmks pads
{Section 10), - : :
J Check the condition: of the axhamst systa:n
(Section 11} .
__I ‘Check the aondltlon of the rear brake shoaa

{Section 12). :
__|"Operate and- Iuh;nc&te adl mngesf anct chks

“{Section 13, - iR -:'

_I Road test [Sactmn 141

"Note: The angine i rensasl ﬁ-m-a.' mmmmud an Iﬂe used.\"_-
sither 4 semisyaietic wwmmﬂ ﬂ.'nmhemt ol is -

usad, the: mmﬂnmaumcwmwmrﬁnmh

Every 25 000 miles. (40 000 km) er_‘

2 years = whichever comes first

rna&ﬁ%mmm(rrnﬁmmmm ﬂﬂymmm
~] Renew the brake fluid {Saction 15)".
"H&tﬂ:ﬂfaﬂrmﬂtmmﬁdmmuﬂs M?ﬁﬂhrd'auﬂcnﬁ#ch

When the vehicle Is new, it should be serviced by a factory-
authorised dealer service departmant, in order to preserve the factory
wrarranty.

Valve clearance adjustment iz hydraulic on 1.8 litre models, and on
1.6 litre model chacking is no longer specified as part of the routine
maintenance schedule. Check the valve clearances if there is any
tapping or rattling from the top of the englna. or in the event of an
unexolained lack of performance. The prudent owner may wish {o
check the clasrances more often, perhaps at 25 000 mile (4D 000 km)
or two-yaarly intervals.

- ‘Every 37 500 miles (60 000 km) or

33 years ~ whichever comes first
'-rnauﬂmtnmﬂmﬁ#nm fistecl above, nmwuufmerm
—-Renew the spark plugs {secﬂm 13] :

~ Renew the air filter {Section 17),- il
__Check the manual transmission oirievel {ﬁecllm 1a}
'_-Check the mndmon and operation nf“lhe hrai-:ing

- system'components {Section 19), -
__ Check the operation of the. nandbl:ake [SQGHDH Eﬂz}
" Renew the fusl filter {Section 21).
| Renewthe timing belt {Section 22} e
Note: mmm#mb&ﬁmﬂﬂﬁ?ﬁﬂmﬂﬁﬁt
(120 000 s ﬂkmtzglrmmmmen:fedﬂuivﬁ intenval is avea o
47 500 miles (60 000 km) on vehicles which are-Sutijecied 1o

inlerslve uss, 18] mainiy M,‘mmys or-a ot of stop-start daving. .
The actual et renewal intansal is therelore véndmueh up 16 the
indiidual owmer, but tearin ming *hat sm-m aﬂgira damm& Wil
result if the: f.u:ll' hmm: o afont

- Every 75 000 miles (120 000 kmi or

5 years.— whichever comes first
.nmmﬂwm:ﬁuﬂm ﬂmy out tﬁuhﬁamrru:

_'[:I Hmewmecoolant ;Sabhﬁn 23}. s £

Every10years~ ' = Rt

regardless of mileage -~ . oo

.[}ﬂerwthﬂa;rbag{sijdmatbdtwm-g
(Sechmzct}



1aes COmponent location — petrol engine models

Underbonnet view of a 1.6 litre engine (later model)
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Engine oil fller cap

Engine oil dipsticic

Power steenng fluid
raservoir filfer cap
Windscreen/tailgate
washer fluid reservorr filler
cap

Coolant expansion tank
filier cap

Brake master cylinder fivid
rasenvoir

ABS hydrauvfic medulator
Engine managerment ECU
Engine compariment
fuse/relay box

10 Injection double refay
11 Battery positive cable

tarminal box

12 Alr cleaner housing
13 Ol fiiter housing
14 Lambda sensor
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Enging oil Hillsr cap
Engine ol dipstick

Power steenng fivid
raservoir fifler cap
Windscreen/tailgate
washer fiud reservoir filler
cap

Coolant expansion ank
filler cap

Brake master cylinder fluid
reservaoir

ABS hydraulic moalulator
Engine management ECU
Engine compartment
fuselrelay box

10 Injection double relay
11 Batlery positive cable

termminal box

12 Air cleaner housing
13 Air inlet duct



component location — petrol engine Moaeils 1a«s

Front underbody view (1.6 litre model)

Alternator

Exhaust front pipe

{catalytic converter)

Clutch slave cylinder

Radiator bottom hose

Air cleaner air inlet duct

Transmission oil drain plug

Driveshaft

Sump drain plug

Engineltransmission rear

mounting

10 Rack and pinion steering
gear

11 Front suspension subframe

12 Front anti-roll bar

13 Track rod balljoint

14 Front suspension lower
arm

15 Front brake caliper

Ry =i

Do~y AW

=k,

Air conditioning

compressor

Engine oil filter

Power steering fluid hoses

Radjator bottom hose

Air cleaner air infet duct

Transmission oil drain plug

Sump drain pfug

Driveshaft

Engine/transmission rear

mounting

10 Rack and pinion steering
gear

11 Front suspension subframe

12 Front anti-roll bar

13 Track rod balljoint

14 Front suspension lower
arm

15 Front brake caliper
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1ass COmMponent location — petrol engine modadels

Rear underbody view (1.6 litre model — 1.8 similar)

Maintenance procedures

Rear silencer

Spare wheel

Rear shock absorber

Rear suspension trailing

arm

Rear suspension tubular

crossmember

6 Rear suspension torsion
bar

7 Handbrake cable

8 Fuel tank

W=

th

1 General information

This Chapter is designed to help the home
mechanic maintain his/her vehicle for safety,
economy, long life and peak performance.

The Chapter contains a master
maintenance schedule, followed by Sections
dealing specifically with each task in the
schedule. Visual checks, adjustments,
component renewal and other helpful items
are included. Refer to the accompanying
illustrations of the engine compartment and
the underside of the vehicle for the locations
of the various components.

Servicing your vehicle in accordance with
the mileage/time maintenance schedule and
the following Sections will provide a planned
maintenance programme, which should result
in a long and reliable service life. This is a
comprehensive plan, so maintaining some
items but not others at the specified service
intervals will not produce the same results.

As you service your vehicle, you will
discover that many of the procedures can -
and should - be grouped together, because of
the particular procedure being performed, or
because of the proximity of two otherwise-

unrelated components to one another. For
example, if the vehicle is raised for any
reason, the exhaust can be inspected at the
same time as the suspension and steering
components.

The first step in this maintenance
programme is to prepare yourself before the
actual work begins. Read through all the
Sections relevant to the work to be carried
out, then make a list and gather all the parts
and tools required. If a problem is
encountered, seek advice from a parts
specialist, or a dealer service department.

Service interval display

Certain models are equipped with a service
interval display indicator in the instrument
panel. When the ignition is initially switched
on, a spanner appears in the display window
and the total number of miles remaining until
the next service is due is also shown,

The display should not necessarily be used
as a definitive guide to the servicing needs of
your Xsara, but it is useful as a reminder, to
ensure that servicing is not accidentally
overlooked. Owners of older cars, or those
covering a small annual mileage, may feel
inclined to service their car more often, in
which case the service interval display is
perhaps less relevant,

The display should be reset whenaver a
service is carried out, and this is achieved
using the trip meter reset button on the
instrument panel as follows.

With the ignition switched off, press and
hold down the trip meter reset button. Switch
the ignition on and the mileage remaining until
the next service will flash. Continue to hold
the button down for a further ten seconds.
The spanner symbol will disappear and the
mileage will return to zero.

2 Regular maintenance

1 If, from the time the vehicle is new, the
routine maintenance schedule is followed
closely, and frequent checks are made of fluid
levels and high-wear items, as suggested
throughout this manual, the engine will be
kept in relatively good running condition, and
the need for additional work will be minimised.
2 It is possible that there will be times when
the engine is running poorly due to the lack of
regular maintenance. This is even more likely
if a used vehicle, which has not received
regular and frequent maintenance checks, is
purchased. In such cases, additional work
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may need to be carried out, outside of the
regular maintenance intervals.

3 If engine wear is suspected, a compression
test (refer to relevant Part of Chapter 2) will
provide valuable information regarding the
overall performance of the main internal
components. Such a test can be used as a
basis to decide on the extent of the work to
be carried out. If, for example, a compression
test indicates serious internal engine wear,
conventional maintenance as described in this
Chapter will not greatly improve the
performance of the engine, and may prove a
waste of time and money, unless extensive
overhaul work is carried out first.

4 The following series of operations are those
most often required to improve the
performance of a generally poor-running
engine:

Primary operations

a) Clean, inspect and test the battery (See
"Weekly checks').

b) Check all the engine-related fluids (See
‘Weekly checks’).

c) Check the condition of all hoses, and
check for fluid leaks (Section 4).

d) Check the condition and tension of the
auxiliary drivebelt (Section 5).

e) Renew the spark plugs (Section 16).

fi Check the condition of the air filter, and
renew if necessary (Section 17).
g) Renew the fuel filter (Section 21).
5 If the above operations do not prove fully
effective, carry out the following secondary
operations:

Secondary operations

All items listed under Primary operations, plus
the following:
a) Check the valve clearances - 1.6 litre
engines (Chapter 2A)
b) Check the charging system (Chapter 5A).
c) Check the ignition system (Chapter 58).
d) Check the fuel system (Chapter 44).

Every 12 500 miles (20 000 km) or 12 months

3 Engine oil and filter renewal %
A
~
Mote: A suitable square-section wrench will
be required to undo the sump drain plug.
These wrenches can be obtained from most
motor facfors.

1 Frequent oil and filter changes are the most
important preventative maintenance
procedures which can be undertaken by the
DIY owner. As engine oil ages, it becomes

3.3a Sump drain plug location (arrowed) -
1.6 litre engines

3.3b Sump drain plug location (arrowed) -
1.8 litre engines

diluted and contaminated, which leads to
premature engine wear,

2 Before starting this procedure, gather
together all the necessary tools and materials.
Also make sure that you have plenty of clean
rags and newspapers handy, to mop up any
spills. Ideally, the engine oil should be warm,
as it will drain better, and any impurities
suspended in the oil will be removed with it,
Take care, however, not to touch the exhaust
or any other hot parts of the engine when
working under the vehicle. To avoid any
possibility of scalding, and to protect yourself
from possible skin irritants and other harmful
contaminants in used engine oils, it is
advisable to wear rubber gloves when
carrying out this work. Access to the
underside of the vehicle will be greatly
improved if it can be raised on a lift, driven
onto ramps, or jacked up and supported on
axle stands (see Jacking and vehicle support).
3 Remove the engine undertray, then slacken
the sump drain plug about half a turn (see
illustrations). Position the draining container

As the drain plug releases from the
threads, move it away sharply so the
stream of oil issuing from the sump
runs into the container, not up your
sleeve.

under the drain plug, then remove the plug
completely. If possible, try to keep the plug
pressed into the sump while unscrewing it by
hand the last couple of turns (see Haynes
Hint). Recover the sealing ring from the drain
plug.

4 Allow some time for the old oil to drain,
noting that it may be necessary to reposition
the container as the oil flow slows to a trickle.
5 After all the oil has drained, wipe off the
drain plug with a clean rag, and fit a new
sealing washer. Clean the area around the
drain plug opening, and refit the plug. Tighten
the plug securely.

6 Move the container into position under the
oil filter, which is located on the front facing
side of the cylinder block.

7 On early 1.6 litre engines, and all 1.8 litre
engines, the oil filter is of the disposable metal
canister type screwed into the front of the
cylinder block or into the oil filter housing on
the front of the cylinder block. On later 1.6 litre
engines, the oil filter consists of a separate
disposable paper element contained in a
plastic hausing. The housing is located on the
front of the cylinder block adjacent to the
radiator hoses (see illustration). Proceed as
follows according to filter type.

3.7 Cartridge type oil filter housing
location (arrowed) - later 1.6 litre engines
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3.8 Using an oil filter removal tool to
slacken the canister type oil filter

Metal canister type filter

8 Using an oil filter removal tool if necessary,
slacken the filter initially, then unscrew it by
hand the rest of the way (see illustration).
Empty the oil in the old filter into the
container. To ensure that the old filter is
completely empty before disposal, puncture
the filter dome in at least two places and allow
any remaining oil to drain through the
punctures and into the container.

9 Use a clean rag to remove all oil and dirt
from the filter sealing area on the engine.
Check the old filter to make sure that the
rubber sealing ring hasn't stuck to the engine.
If it has, carefully remove it.

10 Apply a light coating of clean engine oil to
the sealing ring on the new filter, then screw it
into position on the engine. Tighten the filter
firmly by hand only - do not use any tools.

Paper element type filter

11 Using a 27 mm socket or spanner,
slacken the oil filter cover initially, then
unscrew it by hand the rest of the way. As the
cover is unscrewed, the plunger tube located
internally in the housing will be lifted off its
seat allowing the oil remaining in the housing
to drain back into the sump (see illustration).
12 Lift the filter cover off the housing and
remove the paper element. Withdraw the
plunger tube from the oil filter cover. Note that
a new plunger tube should always be fitted
when renewing the oil filter. The tube should
be supplied together with the new ail filter, but
if this is not the case, obtain a new plunger
tube from your Citroén dealer,

13 Use a clean rag to remove all oil and dirt
from the oil filter housing and clean the filter
cover inside and out using a suitable solvent.

14 Place the new oll filter on the filter housing
then insert the new plunger tube into its
location in the cover. Lightly lubricate the seal
in the filter cover and the O-ring on the end of
the plunger tube with clean engine oil.

15 Screw the filter cover onto the housing
and tighten it to the specified torque.

All engines

16 Refit the engine undertray then remove
the old oil and all tools from under the car.
Lower the car to the ground (if applicable).

H34017

3.11 Cartridge type oil filter housing components - later 1.6 litre engines

1 Ol filter cover 2 Qil filter cartridge

17 Remove the dipstick, then unscrew the oil
filler cap from the cylinder head cover. Fill the
engine, using the correct grade and type of oil
(see Weekly checks). An oil can spout or
funnel may help to reduce spillage. Pour in
half the specified quantity of oil first, then wait
a few minutes for the oil to fall to the sump.
Continue adding oil a small quantity at a time
until the level is up to the lower mark on the
dipstick. Adding approximately 1.25 litres will
bring the level up to the upper mark on the
dipstick. Refit the filler cap.

18 Start the engine and run it for a few
minutes:; check for leaks around the oil filter
seal and the sump drain plug. Note that there
may be a delay of a few seconds before the oil
pressure warning light goes out when the
engine is first started, as the oil circulates
through the engine oil galleries and the new oil
filter before the pressure builds-up.

19 Switch off the engine, and wait a few
minutes for the oil to settle in the sump once
more. With the new oil circulated and the filter
completely full, recheck the level on the
dipstick, and add more oil as necassary.

20 Dispose of the used engine oil and filter
safely, with reference to General repair
procedures at the rear of this manual. Do not
discard the old filter with domestic household
waste. The facility for waste oil disposal
provided by many local council refuse tips
generally has a filter receptacle alongside.

HAYNES

A leak in the cooling system will usually
show up as white- or rust-coloured
deposits on the area adjoining the leak.

3 Plunger tube 4 Plunger tube O-ring

4 Underbonnet/ EN
underbody component/ %
hose fluid leak check N

Warning: Refer to the safety
A information given in ‘Safety First!'
and Chapter 3 before disturbing
any of the cooling system components.
1 Carefully check the radiator and heater
coolant hoses along their entire length. Renew
any hose which is cracked, swollen or which
shows signs of deterioration. Cracks will show
up better if the hose is squeezed. Pay close
attention to the clips that secure the hoses to
the cooling system components. Hose clips
that have been over-tightened can pinch and
puncture hoses, resulting in cooling system
leaks.
2 Ingpect all the cooling system components
(hoses, joint faces, etc) for leaks. Where any
problems of this nature are found on system
components, renew the component or gasket
with referance to Chapter 3 (see Haynes
Hint).

Fuel

Warning: Refer to the safety
A information given in ‘Safety First!’

and Part A of Chapter 4 before
disturbing any of the fuel system
components.
3 Petrol leaks are difficult to pinpoint, unless
the leakage is significant and hence easily
visible. Fuel tends to evaporate quickly once it
comes into contact with air, especially in a hot
engine bay. Small drips can disappear before
you get a chance to identify the point of
leakage. If you suspect that there is a fuel leak
from the area of the engine bay, leave the
vehicle overnight then start the engine from
cold, with the bonnet open. Metal
components tend to shrink when they are
cold. and rubber seals and hoses tend to
harden, so any leaks will be more apparent
whilst the engine is warming-up from a cold
start.
4 Check all fuel lines at their connections to
the fuel rail, fuel pressure regulator and fuel
filter. Examine each rubber fuel hose along its
length for splits or cracks. Check for leakage



cvery 12 oUU miles — petrol engine models 1ass

from the crimped jocints batween rubber and
metal fuel lines. Examine the unions on 1he
matal fuel linez and chack the araa around the
fual injectors for signs of O-ring leakage.

5 To identify fuel leaks between the fuel tank
and the engine bay. the vehicle shoyld be
raised and securely supported on axie stands
(see Jacking and vehicke support). Inspect the
petrol tank and filler neck for punclures,
cracks and other damage. The connection
between the filler neck and tank is especially
cntical. Sometimes a rubber filler neck or
connecling hose will leak dus to loose
retaining clamps or deteriorated rubber.

6 Carefully check all rubber hoses and metal
fuel lines leading away from the patrol tank.
Check for loose conneclions, detaeriorated
hoses, kinked lines. and other damage. Pay
particular attention to the vent pipes and
hoses, which often loop up around the filler
neck and can become blocked or kinked,
making tank filling difficult. Follow the fuel
supply and relum Enes 1o the filter, then 1o the
front of the vehicle, carefully inspecting them
all the way for signs of damage or corrosion.
Renew damaged seclions as necessary.

Engine oil

7 Inspect the area around the cylinder hoad
cover, cylinder haad, oil filter and sump joint
faces. Bear in mind thal, over a pericd of time,
some vary slight seepage from these areas s
o be expected - what you are raslly looking
for is any indication of a serious leak caused
by gaskel fadlure. Engine oil Seeping from the
base of the timing beit cover or the
transmission beflhousing may be an indication
of crankshaft or transmission input shaft ocil
s2al fallure. Should a lask be found, renw thae
failed gasket or oil seal by referring to the
appropriate Chapter i this manual,

Power steering fluid

8 Examine the power sterring fluid feed and
retum hoses and pipes running between the
power steering pump and the steering rack.
To identity any problems where the pipes run
under the engine, the vehicle should be raised
and securaly supported on axie stands (see
Jaciing and velicle support)

9 Check the condition of each pipe and hose
carefully. Lock for deterioration caused by
corrosion and damage from grounding, or
debns thrown up from the road surface.

10 Pay particular attention to crimped
unions, and the area surrounding the hoses
that are secured with adjustable worm drive
chps. Power staaring fluid is a thin oll, and is
usually red in colour.

Air conditioning refrigerant

Waming: Refer {o the safety

information given in ‘Safety First!’

and Chapter 3, regarding the
dangers of dislurbing any of the air
conditioning system components.

11 The air conditioning system is filled with a
ligesed refrigerant, which s retained under high

pressure. If the air conditioning system is
opened and depressurised without the aid of
specialised equipment, the refnigerant will
immediately tim into gas and escape into the
atmosphare. If the liquid comes into contact
with your skin, it can cause savera frostbita. In
addition, the refrigerant contains substances
which are environmentally damaging: for this
reason, it should never be allowed to escape
into the atmosphere.

12 Any suspected air conditioning system
leaks should be immediately referred to a
Citroén dealer or air conditioning specialist.
Leakage will be shown up as a steady drop in
the lovel of refrigerant in the system.

13 Note that water may drip from the
condenser drain plpe, underneath the car,
immediately after the air conditoning system
has been in use. This is nermal, and should
not be cause for concem.

Hydraulic fluid

Warning: Refer to the safety

information given in ‘Safety First!'

and Chapter 8, regarding the
dangers of handling brake fluid.

14 With reférence to Chapter 9, examine the
area surrounding the brake pipe unions at the
master cylinder for signs of leakage. Check
the area around the base of fluid resenvoir, for
signs of leakage caused by seal failure, Also
examina the brake pipe uniong at the ABS
hydraulic unit,

15 If fluid loss is evident, bed the leak cannot
be pinpointed in the engine bay, the brake
calipers/wheel cylinders and underbody brake
lines should ba carefully checked with the
vehicle raised and supported on axle siands
(soe Jacking and vehicle support). Leakage of
fluid from the braking system is a serious fault
that must be rectified immediately,

16 Hydraulic fluid is a toxic substance with a
watery consistency. New fluid is almost
colourless. but it becomes darker wilh age
and use,

17 On models with a hydraubcally-operated
clutch. the hydraulic system i supplied with
fiused from the brake master cylinder reservoir.
Inspect all the clutch hydraulic pipes and
connections at the master and slave cylinders
in the same way as for the brake fiusd checks,
refering te Chapler 6 for additional
information.

Unidentified fluid leaks

18 if there are signs that a flud of some
description is leaking from the vehicle, but
you cannot identify the type of fluid or its
axact origin, park the vehicle ovemight and
slide a large piece of card underneath It.
Providing that the card is positioned in
roughly the right location, aven the smallest
leak will show up on the card. Not only will
this help you to pinpoint the exact location of
the leak, it should be aasier to identify the Puid
from it colour. Bear in mind, though, that the
leak may only be occurring when the engine is
running.

Vacuum hoses

19 Although the braking system s
hydraulically-operated, the brake servo unit
ampifies the efort applied at the brake pedal,
by making use of the vacuum in the inlet
manifold, generated by the engine. Vacuum is
portad to the serve by means of a medium-
bore plastic hose. Any leaks that develop in
this hose will reduce the effectiveness of the
braking system, and may affect the running of
the engine.

20 In addition, a number of the underbonnet
componants, particularty the emission control
components, are driven by vacuum suppled
from the inlet manifoki via narrow-bore rubber
hoses, A leak in a vacuum hose means that air
is baing drawn Into the hose (rather than
escaping from it) and this makes leakage very
difficult 1o detect. One method is to use an old
length of vacuum hose as a kind of
stethoscepe - hold one end close to (but not
in) your ear and usa the other end to probe the
area around the suspected leak. When the
end of the hose is directly over a vacuum leak,
a hissing sound will be heard clearly through
the hose. Care must be taken to avold
contacting hot or moving components, as the
engine must be running when testing in this
manner. Renew any vacuum hoses that are
found to be defectve.

5 Auxiliary drivebelt
check and renewal

Note: Citroén specify the use of an electranic
tension chacking tool (SEEM 4122-T) to
accurately check the auxiiary dnvebeit fension
on 1.6 litre engines not equipped with air
conditioning. If access to this equipment (or
suftable alternalive equipment calibrated to
display belt tensian in SEEM units) cannot be
oblained, an spproximate selling can be
ackieved as descrnbed below. I an
approximate setting method is used, the
tension must be checked using the electronic
tool at the earliest possible opportunity.

1 A single. multi-ribbed auxiliary drivebelt is
used on all models. The belt drives the
alternator, power steering pump and air
conditioning compressor accerding to
equipment fitted, On 1.6 litre engines without
air conditioning, the belt is adpusted manually,
whereas on all other engines, adjustment is by
means of an automatic spring-loaded
tensioning mechanism.

Checking the drivebelt condition

2 Chock the rear wheeis then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).
Remove the right-hand front roadwhesl.

3 To gain access to the right-hand end of the
engine, the centre section of the wheelarch
plastic liner must be removed. The liner is
saecured by stud-type plastic clips along ils
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5.3a Using a forked type tool, extract the
wheelarch liner upper. ..

upper and front edges. These clips can be
removed using a forked type tool, or
alternatively, with a large screwdriver (although
there is a risk of breakage if the screwdriver
method is used). Extract all the clips, then
remove the liner centre section from under the
front wing (see illustrations). It will be
necessary to ease back the front liner section
slightly to allow the front edge of the centre
section to be released. Note how the two
sections overlap as you do this to aid refitting.
4 Using a suitable socket and extension bar
fitted to the crankshaft pulley bolt, rotate the
crankshaft so that the entire length of the
drivebelt can be examined. Examine the drive-
belt for cracks, splitting, fraying or damage.
Check also for signs of glazing (shiny patches)
and for separation of the beit plies. Renew the
belt if worn or damaged.

5.3b ...and lower retaining clips . ..

5 If the condition of the belt is satisfactory, on
engines where the belt is adjusted manually,
check the drivebelt tension as described
below, bearing in mind the Note at the start of
this Section. On engines with an automatic
spring-loaded tensioner, there is no need to
check the drivebelt tension.

Drivebelt with manual adjuster

6 If not already done, proceed as described
in paragraphs 2 and 3.

7 Slacken the tensioner pulley retaining nut
then rotate the pulley using a suitable Torx
spanner until there is sufficient slack for the
drivebelt to be removed from the pulleys.

8 If the belt is being renewed, ensure that the
correct type is used. Fit the belt around the
pulleys, ensuring that the ribs on the belt are
correctly engaged with the grooves in the

5.8 Auxiliary drivebelt configuration -
1.6 litre engines without air conditioning

A Crankshaft pulley
B Power steering pump pulley

C Manual tensioner pulley
D Alternator pulley

-

5.3¢c ...then remove the liner centre
section from under the front wing

pulleys, and that the drivebelt is correctly
routed (see illustration). Tension the belt as
follows.

9 If not already done, proceed as described
in paragraphs 2 and 3.

10 If the electronic tool is not being used, the
belt should be tensioned so that, under firm
thumb pressure, there is about 5.0 mm of free
movement at the mid-point between the
pulleys on the longest belt run. If the
electronic tool is being used, the tool sensor
should be positioned on the belt midway
between the crankshaft pulley and power
steering pump pulley

11 To adjust the tension, with the tensioner
pulley retaining nut slackened, rotate the
pulley until the correct hand tension is
achieved, or the specified number of SEEM
units are displayed on the electronic tool.
Refer to the Specifications for the SEEM unit
tension settings. Hold the pulley in this
position and tighten the retaining nut.

12 Remove the tool (if used), and rotate the
crankshaft through four complete revolutions
in the normal direction of rotation.

13 Recheck the belt tension using firm thumb
pressure or the electronic tool and, if
necessary, readjust.

14 Clip the coolant hoses into position
(where necessary), then refit the wheelarch
liner. Refit the roadwheel, and lower the
vehicle to the ground.

Drivebelt with automatic adjuster

1.6 litre engines

15 If not already done, proceed as described
in paragraphs 2 and 3.

16 Move the tensioner pulley away from the
drivebelt, using a ratchet handle or extension
bar with 3/8 inch square-section end engaged
in the square hole in the automatic tensioner
arm. Once the tensioner is released, retain it in
the released position by inserting a 6.0 mm
Allen key or similar in the hole provided.

17 Disengage the drivebelt from all the
pulleys and remove the belt from the engine.
1B If the beilt is being renewed, ensure that
the correct type is used. Fit the belt around
the pulleys, ensuring that the ribs on the belt
are correctly engaged with the grooves in the
pulleys, and that the drivebelt is correctly
routed (see illustration).
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A Crankshaft pulley

B Automatic tensioner pulley
C Power steering pump pulley

5.18 Auxiliary drivebelt configuration -

1.6 litre engines with air conditioning

D Alternator pulley
E Idier pulley
F Air conditioning compressor pulley

19 Take the load off the tensioner arm and assembly to automatically tension the belt.

remove the Allen key or similar retaining tool.
Release the tensioner arm and allow the

20 Clip the coolant hoses into position
(where necessary), then refit the wheelarch

5.22 Rotate the tensioner pulley anti-
clockwise using a spanner, and slip the
beilt off the pulleys = 1.8 litre engines

liner. Refit the roadwheel, and lower the
vehicle to the ground.

1.8 litre engines

21 If not already done, proceed as described
in paragraphs 2 and 3.

22 From under the wheelarch, rotate the
tensioner pulley anti-clockwise, against spring
tension, using a spanner on the tensioner
pulley retaining bolt. Hold the tensioner pulley
in this position and slip the belt off the pulleys
(see illustration). Release the tensioner
pulley and remove the belt from the engine. .
23 If the belt is being renewed, ensure that the
cormrect type is used. Fit the belt around all the
pulleys, except the tensioner pulley, ensuring
that the ribs on the beit are comrectly engaged
with the pulley grooves, and that the drivebeit
is comrectly routed (see illustrations).

(B)
(A)

©

ONG

5.23a Auxiliary drivebelt configuration -
1.8 litre engines without air conditioning

A Crankshaft pulley

B Automatic tensioner pulley
C Power steering pump pulley

D Alternator pulley
E Idler pulley

A Crankshaft pulley

pulley

B Automatic tensioner pulley
C Power steering pump

5.23b Auxiliary drivebelt configuration -
1.8 litre engines with air conditioning

D Idler pulley

E Alternator pulley

F Air conditioning compressor
puliey
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8.1 Check the condition of the driveshaft
gaiters (arrowed)

24 Rotate the tensioner pulley anti-clock-
wise, hold it in this position and slide the belt
around it. Release the tensioner and allow the
assembly to automatically tension the beilt.

25 Clip the coolant hoses into position
(where necessary), then refit the wheelarch
liner. Refit the roadwheel, and lower the
vehicle to the ground.

6 Clutch control mechanism
check

1 Check that the clutch pedal moves
smoothly and easily through its full travel, and
that the clutch itself functions correctly, with
no trace of slip or drag.

2 On models with a cable-operated clutch, if
excessive effort is required to operate the
clutch, check first that the cable is correctly
routed and undamaged, then remove the
pedal and check that its pivot is properly
greased. See Chapter 6 for more information.

7 Pollen filter renewal AN
N
1 Working in the engine compartment, undo
the plastic nuts securing the filter access
cover to the centre of the engine compart-
ment bulkhead.
2 Remove the cover and withdraw the filter
from its location. Clean the filter housing and

the access cover, then fit the new filter using a
reversal of the removal procedure.

9.4 Check for wear in the hub bearings by
grasping the wheel and trying to rock it

8 Driveshaft gaiter check
L

1 With the wvehicle raised and securely
supported on axle stands (see Jacking and
vehicle support), and the undertray removed,
turn the steering onto full lock, then slowly
rotate the roadwheel. Inspect the condition of
the outer constant velocity (CV) joint rubber
gaiters, squeezing the gaiters to open out the
folds (see illustration). Check for signs of
cracking, splits or deterioration of the rubber,
which may allow the grease to escape, and
lead to water and grit entry into the joint. Also
check the security and condition of the
retaining clips. Repeat these checks on the
inner CV joints. If any damage or deterioration
is found, the gaiters should be renewed (see
Chapter 8).

2 At the same time, check the general
condition of the CV joints themselves by first
holding the driveshaft and attempling to
rotate the wheel. Repeat this check by holding
the inner joint and attempting to rotate the
driveshaft. Any appreciable movement
indicates wear in the joints, wear in the
driveshaft splines, or a loose driveshaft

retaining nut.

R
Front suspension and steering

1 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
Remove the engine undertray, then refit it
again after completing all the checks at the
front of the vehicle.

2 Visually inspect the balljoint dust covers
and the steering rack-and-pinion gaiters for
splits, chafing or deterioration. Any wear of
these components will cause loss of lubricant,
together with dirt and water antry, resulting in
rapid deterioration of the balljoints or steering
gear.

3 Check the power steering fluid hoses for
chafing or deterioration, and the pipe and
hose unions for fluid leaks. Also check for
signs of fluid leakage under pressure from the
steering gear rubber gaiters, which would
indicate failed fluid seals within the steering
gear.

4 Grasp the roadwheel at the 12 o'clock
and 6 o'clock positions, and try to rock it
(see illustration). Very slight free play may
be felt, but if the movement is appreciable,
further investigation is necessary o
determine the source. Continue rocking the
wheel while an assistant depresses the
footbrake. If the movement is now
eliminated or significantly reduced, it is likely
that the hub bearings are at fault. If the free

9 Steering and
suspension check

play is still evident with the footbrake
depressed, then there is wear in the
suspension joints or mountings.

5 Mow grasp the wheel at the 9 o'clock and
3 o'clock positions, and try to rock it as
before. Any movement felt now may again be
caused by wear in the hub bearings or the
steering track rod balljoints. If the inner or
outer balljoint is worn, the visual movement
will be obvious.

6 Using a large screwdriver or flat bar, check
for wear in the suspension mounting bushes
by levering between the relevant suspension
component and its attachment point. Some
movement is to be expected as the mountings
are made of rubber, but excessive wear
should be obvious. Also check the condition
of any visible rubber bushes, looking for splits,
cracks or contamination of the rubber.

7 With the vehicle standing on its wheels,
have an assistant turn the steering wheel
back-and-forth about an eighth of a turn each
way. There should be very littie, if any, lost
movement between the steering wheel and
roadwheels. If this is not the case, closely
observe the joints and mountings previously
described, but in addition, check the steering
column universal joints for wear, and the rack-
and-pinion steering gear itself.

Suspension strut and
shock absorber

B Gheck for any signs of fluid leakage around
the suspension strut/shock absorber body, or
from the rubber gaiter around the piston rod.
Should any fluid be noticed, the suspension
strut/shock absorber is defective internally,
and should be renewed. Note: Suspension
struts/shock absorbers should always be
renewed in pairs on the same axle.

9 The efficiency of the suspension
strut/shock absorber may be checked by
bouncing the wvehicle at each corner.
Generally speaking, the body will return to its
normal position and stop after being
depressed. If it rises and returns on a
rebound, the suspension strut/shock
absorber is probably suspect. Examine also
the suspension strut/shock absorber upper
and lower mountings for any signs of wear.

10 Front brake pad
condition check

w7

1 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands (see Jacking and vehicle
support). Remove the front roadwheels.

2 It is now possible to check the thickness of
the pad friction material (see Haynes Hint). li
any pad's friction material is worn to the
specified thickness or less, all four pads must
be renewed as a set. Note: If any pad is
approaching the minimum thickness, consider
renewal as a precautionary measure in case
the pads wear out before the next service.
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HAYNES &

For a quick check, the thickness of
friction material on each brake pad can
be measured through the aperture in
the caliper body.

3 For a comprehensive check, the brake pads
should be removed and cleaned. The
operation of the caliper can then be checked,
and the brake disc itself can be fully examined
on both sides. Refer to Chapter 9 for details.

D
Q\\_‘
N

1 With the engine cold (at least an hour after
the vehicle has been driven), check the
complete exhaust system from the engine to
the end of the tailpipe. The exhaust system is
most easily checked with the vehicle raised on
a hoist, or suitably supported on axle stands,
s0 that the exhaust components are readily
visible and accessible (see Jacking and
vehicle support).

2 Check the exhaust pipes and connections
for evidence of leaks, severe corrosion and
damage. Make sure that all brackets and
mountings are in good condition, and that all
relevant nuts and bolts are tight. Leakage at

11 Exhaust system check

backplate

any of the joints or in other parts of the system
will usually show up as a black sooty stain in
the vicinity of the leak.

3 Rattles and other noises can often be
traced to the exhaust system, especially the
brackets and mountings. Try to move the
pipes and silencers. If the components are
able to come into contact with the body or
suspension parts, secure the system with new
mountings. Otherwise separate the joints (if
possible) and twist the pipes as necessary to
provide additional clearance.

N

1 Chock the front wheels then jack up the
rear of the vehicle and support it on axle
stands (see Jacking and vehicle support).

2 For a quick check, the thickness of friction
material remaining on one of the brake shoes
can be measurad through the slot in the brake
backplate that is exposed by prising out its
sealing grommet (see illustrations). If a rod of
the same diameter as the specified minimum
thickness is placed against the shoe friction
material, the amount of wear can quickly be
assessed - a small mirror may help
observation. If any shoe's friction material is
worn 1o the specified thickness or less, all four
shoes must be renewed as a set. Note: If any
shoe is approaching the minimum thickness,
consider renewal as a precautionary measure
in case the shoes wear out before the next
service.

3 For a comprehensive check, the brake
drums should be removed and cleaned. This
will permit the wheel cylinders to be checked
and the condition of the brake drum itself to
be fully examined. Refer to Chapter 9 for
further infarmation.

12 Rear brake shoe
condition check

. i s

by T ¥ ': i a - . "-.-’-.'
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13 Hinge and lock
operation and lubrication

L

N

1 Work around the vehicle, and lubricate the
hinges of the bonnet, doors and tailgate with a
small amount of general-purpose oil.

2 Lightly lubricate the bonnet release
mechanism and exposed section of inner
cable with a smear of grease.

3 Check carefully the security and operation
of all hinges, latches and locks, adjusting
them where required. Check the operation of
the central locking system.

4 Check the condition and operation of the
tailgate struts, renewing them if they are
leaking or no longer able to support the
tailgate securely when raised.

14 Road test

Y

Instruments/
electrical equipment

1 Check the operation of all instruments and
electrical equipment.

2 Make sure that all instruments read
correctly, and switch on all electrical
equipment in turn to check it functions

properly.
Steering and suspension

3 Check for any abnormalities in the steering,
suspension, handling or road ‘feel’.

4 Drive the vehicle, and check that there are
no unusual vibrations or noises.

5§ Check that the steering feels positive, with
no excessive 'sloppiness’, or roughness, and
check for any suspension noises when
comering, or when driving over bumps.

-]

12.2b Viewing the thickness of the brake shoe lining using a

small mirror
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Drivetrain

8 Check the performance of the engine,
chutch, transmission and driveshafts,

7 Listen for any unusual noises from the
engine, clutch and transmission.

8 Make sure that the engine runs smoothly
when idling, and that there is no hesitation
when accelerating.

9 Check that the clutch action is smooth and
progressive, that the drive is taken up
smoothly, and that the pedal travel is not
excessive, Also listen for any noises when the
clutch pedal is depressed.

10 Check that all gears can be engaged
smoothly without noise, and that the gear
lever action is smooth and not abnormally
vague or ‘notchy’.

Every 25 000 miles (40 000 km) or 2 years

11 Listen for a metallic clicking sound from
the front of the vehicle, as the vehicle is driven
slowly in a circle with the steering on full lock.
Carry out this check in both directions. If a
clicking noise is heard, this indicates lack of
lubrication or wear in a driveshaft constant

velocity joint (see Chapter 8).

Braking system

12 Make sure that the vehicle does not pull to
one side when braking, and that the wheels
do not lock prematurely when braking hard
(models without ABS).

13 Check that there is no vibration through
the steering when braking.

14 Check that the handbrake operates

correctly, without excessive movement of
the lever, and that it holds the vehicle on a
slope.

15 Test the operation of the brake servo unit
as follows. With the engine off, depress the
footbrake four or five times to exhaust the
vacuum. Start the engine, hoiding the brake
pedal depressed. As the engine starts, there
should be a noticeable ‘give’ in the brake
pedal as vacuum builds-up. Allow the engine
to run for at least two minutes, and then
switch it off. If the brake pedal is depressed
now, it should be possible to detect a hiss
from the servo as the pedal is depressed.
After about four or five applications, no further
hissing should be heard, and the pedal should
feel considerably firmer.

15 Brake fluid renewal

Warning: Brake hydraulic fluid

can harm your eyes and damage

painted surfaces, so use extreme
caution when handling and pouring it. Do
not use fluid that has been standing open
for some time, as it absorbs moisture from
the air. Excess moisture can cause a
dangerous loss of braking effectiveness.

Note: Also renew the fluid on models fitted
with a hydraulic clutch, with reference [0
Chapter 6.

1 The procedure is similar to that for the
bieeding of tho hydraulic system as described

Every 37 500 miles (60 000 km) or 3 years

in Chapter 9, except that the brake fluid
reservolr should be emptied by syphoning,
using a clean poultry baster or similar before
starting, and allowance should be made for
the old fluid to be expelled when bleeding a
section of the circut,

2 Alternatively, to empty the reservoir,
working as descnibed in Chapter 9, open the
first bleed screw in the sequence, and pump
the brake pedal gently until nearly all the old
fluid has been emptlied from the master
cylinder resenvolr.

Oid hydraulic fluid is in-
variably much darker in
colour than the new, making
it easy to distinguish the
ftwo.

3 Top-up 10 the MAX level with new fiuid, and
continue pumping until only the new fluld
remains in the reservoir, and new fluld can be
seen emerging from the bleed screw. Tighten
the screw, and top the reservoir leved up to the
MAX level line.

4 Work through all the remaining bleed
screws in the sequence until new fluid can be
seen at all of them. Be careful to keep the
master cylinder reservoir topped-up to above
the DANGER leved at all times, or air may enter
the system and incroase the length of the task.
5 When the operation is complete, check that
all bleed screws are securely tightened, and
that their dust caps are refitted. Wash off all
traces of spilt fluid, and recheck the master
6 Check the operation of the brakes before
taking the car on the road.

16 Spark plug renewal

1 The correct functioning of the spark plugs is
vital for the corect running and efficiency of
the engine. It is essential that the plugs fitted

e

16.4 Unscrew the spark plugs using a
spark plug spanner or a deep socket and
extension bar

are appropriate for the engine (a suitable type
is specified at the start of this Chapter). If this
type is used and the engine is in good
condition, the spark plugs should not need
attention between scheduled replacement
intervals. Spark plug cleaning s rarely
necessary, and should not be attempted
unless specialised equipment is available, as
damage can oasily be caused to the firing
ends.

2 Remove the ignition coil module/unit as
described in Chapter 58.

3 It is advisable to remove the dirt from the
spark plug recesses using a clean brush,
vacuum cleaner or compressed air before
removing the plugs, to prevent dirt dropping
into the cylinders.

4 Unscrew the plugs using a spark plug
spanner, suitable box spanner or a deép
socket and extension bar (see illustration).
Keep the socket aligned with the spark plug -
if it is forcibly moved to one side, the ceramic
insulator may be broken off. As each plug is
romoved, examine it as follows.

§ Examination of the spark plugs will give a
good indication of the condition of the engsne.
If the insulator nose of the spark plug is clean
and white, with no deposits, this is indicative
of a weak mixture or too hot a plug (a hot plug
transfers heat away from the electrode siowly,
a cold plug transfers heat away quickly).

6 If the tip and insulator nose are covered
with hard biack-looking deposits, then this Is
indicative that the mixture is too rich. Should
the plug be black and oily. then it is likely that
the engine is fairly wom, as weil as the mixture
being too rich,

7 If the insulator nose is covered with light tan
to greyish-brown deposits, then the mixture is
correct and it is likely that the engine is In
good condition.

8 The spark plug electrode gap is of
considerable importance as, if it is too large or
too small, the size of the spark and iis
afficiency will be serously impaired.

9 Measure the gap with a feeler blade, and
then bend open, or closed, the outer plug
slectrode(s) until the correct gap is acheved
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(see lllustration). The centre electrode should
never be bent, as this may crack the Insulator
and cause plug failure, if nothing worse. If
using fecler blades, the gap is correct when
the appropriate-size biade is a firm sliding fit,
10 Special spark plug electrode gap adjusting
tools are available from mast motor accessory
shops, or from spark plug manufacturers.

11 Check that the threaded connector
sleaves are tight, and that the plug exterior
and threads are clean, then insert the spark
plugs into their locations (see Haynes Hint).
12 Remove the rubber hose (il used), and
tighten the plug to the specified torque using
the spark plug socket and a torgue wrench.
Refit the remaining spark plugs in the same
IMANNEr.

13 Refit the ignition coll module/unit as
described in Chapter 58.

17 Air filter renewal

Y

1 Undo the screws securing the lid to the air
fiter housing. Lift the lid up and take out the
air filter elemant (see lllustrations).

2 Wipe clean the inside of the filter housing
and fit the new glement,

3 Locate the air filter lid in position and
secure with the retaining screws.

18 Transmission oil level check %

DN

\\

Note: A suitable square-section wrench will
be required to undo the transmission
filterifevel plug. These wrenches can be
obtained from most molor factors or your
Citroén dealer. A new sealing washer will a'so
be required when refitting the transmission
fillar/level plug

HAYMES It may be possible to use the

m square end fitting on a

ratchet handle (as found in a
typical socket set) to undo
the plug.

1 The manual ransmission od does not noed
lo be renewed as parl of the regular
maintenance schedule, but the ol level must
be checked and if necessary toppad-up &t the
interval specified here. To drain the
trangmission as part of a repair procedure,
refer to the information given i Chapler 7.

2 The oil level must be checked before the
car is driven, or at least 5 minutes after the
engine has been swilched off. If the oil is
checked immediately after driving the car,
some of the oil will remain distributed around
the transmission components, resultsng in an
inaccurale level reading.

3 With the car on level ground, firmly apply
the handbrake, than jack up the front and rear

1

&5 %

16.9 Measuring the spark plug gap with a
feeler blade

of the car and support it securely on axle
stands (see Jacking and vehicle support)].
MNote that the car must be level, to ensure
accuracy, when checking the oil leved,

4 For improved access to the filler/level plug,
the centre section of the left-hand whaelarch
plastic liner can be removed after removing
the rcadwheel. The liner is secured by stud-
type plastic clips along it upper and front
edges which can be removed using a forked
type tool. Extract all the clips, and remove the
iner centre section from under the front wing
{see illustration). It will be necessary to ease
back the front section slightly to allow the
front edge of the contre section to be
released. Note how the two sections ovarlap,
as you do thes, to aid refitting.

5 Wipe clean the area arcund the fillar/lavel
plug, which is on the lefi-hand end of the
transmission. Unscrew the plug and clean it;
discard the sealing washer.

17.1a Undo the air filter housing lid
rotaining screws . . .

18.4 Extract the clips and remove the
wheelarch liner centre section for access
to the transmission filler/level plug

HAYNES

It is very often difficult to insert spark
plugs into their holes without cross-
threading them. To avoid this
possibility, fit a short length of 5/16 inch
internal diameter rubber hose over the
end of the spark plug. The flexible hose
acts as a universal joint to help align
the plug with the plug hole. Should the
plug begin to cross-thread, the hose
will slip on the spark plug, preventing
thread damage to the cylinder head.

6 The oil level should reach the lower edge of
the filler/level hole. A certain amount of ol will
have galhered behind the flles/level plug, and
will trickle out when it is removed; this does
not necessarily indicate that the level is
correct, To ensure that a true level s

éstablished, wait until the initial tnckle has
stopped, then add oil as necessary until a
trickle of new oil can be seen emerging (see
illustration). The level will be correct when

"{ - i ..‘i‘if'; - G
17.1b ... lift the lid up and take out the air
filter element

18.6 Top-up the tranemission until a
trickle of new oil can be seen emerging
from the filler/level plug
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the flow ceases. use only good-quality oil of
the specified type (refer to Lubrcants and
fluids).

7 If the transmission has been overfilled s0
that oil flows out as soon as the filler/leval
plug Is removed, check that the car is
completely level (front-to-rear and side-to-
side), and allow the surplus to drain off into a
container.

B8 When the level is comect, fit a nw sealing
washer to the filler/level plug, refit the plug
and tighten it lo the specified torque.

8 Refit the wheelarch liner and roadwheel,
then lower the car to the ground. Tighten the
roadwheel bolts to the specified torque.

19 Braking system check §

Front brakes

1 Firmly apply theé handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicie suppor).
2 Inspect the area around both brake calipers
for signs of brake fluld leakage, either from the
piston seals, the brake pipe union or the bleed
SCraw.

3 Examine the brake hoses leading to each
caliper and check for signs of cracking,
chafing or damage. Renew a hose which
shows signs of deterioration withou! delay.

4 Ensure that the transmission is in neutral,
then grasp each front wheel hub and tum it by
hand. Slight resistance is normal, but if the
hub is difficult to tum smcolhly, this indicates
that the brake pads are binding, possibly due
{0 a seized or partially-seized brake caliper
piston: refer to Chapter 9 for details of caliper
removal and overhaul.

5 Remove the front brake pads as described
in Chapter 9. Examine the brake pads and
measure the depth of the romaining friction
matarial. Renew all four pads, if any are wom
bolow their minimum Emit.

8 Using propriatary brake cleaning fluid and &
stiff brush, wash all traces of dirt and brake
dust from the brake calipers — take care to
aveid inhaling any of the airborme brake dust.
Examine the piston dust seal for signs of
damage or deterioration and check that it is
securely seated in its retaining groove.

7 Check the condition of the brake disc with
reference to the informatien given in Chap-
tar 9.

8 Refit the front brake pads as described in
Chapter 9, then refit the roadwheols and lower
the front of the car to the ground. Tighten the
roadwheel balts to the specified torque.

Rear brakes

9 Chock the front wheels then jack up the
rear of the car and support it on axle stands
{see Jacking and vehicle support),

10 Ensure that the handbrake is releasad,
then grasp each rear roadwheel and tum it by
hand. Slight resistance is normal, but if the
wheel is difficult to tum smoothly, this could
be due to a seized or partially-seized wheel
cylinder, or incorréct handbrake adjustment;
refer to Chapter 9 for further details.

11 Remove the rear roadwheels, then with
reference to Chapter 9, remove the rear brake
shoes. Examine the brake shoes and measure
the depth of the remaining friction material.
Renew all four brake shoes, il any are worn
below their minimum limit.

12 Check the brake drums for wear and
damage and check the area arcund the wheel
cylinder piston seals for signs of fluid leakage.
Check at the rear of the brake backplate for
avidence of fluld leakage from the brake pipe
union or bleed screw. Henow the wheel
cylinder without delay if it shows signs of
leakage; see Chapter 9 for details.

13 Using propriatary brake cleaning fiuid and
a stitf brush, wash all traces of dint and brake
dust from the wheel cylinders and backplates
- fake care to avold inhaling any of the
airborne brake dust.

14 On completion, refit the brake shoes,
brake drums and roadwhesls, then lower the
car 10 the ground. Tighten the roadwheel bolts
1o the specified torque.

20 Handbrake check
and adjustment

Rafer to Chapter 9.

%

21 Fuel filter renewal
Warning: Before carrying out the
A following operation, refer to the
precautions given In ‘Safety first!"
at the beginning of this manual, and follow
them Implicitly. Petrol is a highly-
dangerous and volatile liquid, and the
precautions necessary when handling it
cannof be overstressed.
1 The fuel filer is situated undemeath the rear
of the vehicle, on the side of the fuel tank. To
gain access to the filter, chock the front
wheels then jack up the rear of the car and
support it on axle stands (see Jacking and
velicla suppan).

21.3 Unclip the retaining strap (arrowed)
to release the fuel filter from the fuel tank

2 Seal off the fuel hoses leading to and from
the filter, using proprietary hose clamps, with
rounded jaws - do not use G-clamps, self-
locking grips, or similar with fiat or square
jaws as these could damage the hose
internally, causing leakage later.

3 Unclp the filter retaining strap from the fuel
tank (see illustration).

4 Noling the direction of the arrow marked on
the filter body, release the quick-release
fittings and disconnect the fuel hoses from the
fitter.

5 Removea the filter from the car. Dispose of
the otd filter safely; it will be highly lammable,
and may explode if thrown on a fire.

6 Slide the new filter into position and clip the
filter strap back onto the fual tank. Ensure that
the arrow on the filter body i pointing in the
diraction of the fuel flow, as noted when
removing the old filtee. The flow direction can
otherwisa be determinad by tracing the fuel
hoses back along their length.

7 Connect the fuel hoses to the filter by
pressing each hose onto its respective filter
port untll it “snaps’ into posilion. Remave the
hosa clamps.

8 Start the engine, check the filter hose
connections for leaks, then lower the vehicle
to the ground.

22 Timing belt renewal

Refer to Chapter 2A or 2B as applicable.
Note: Although the normal intervai for timing
belt renewal is 75 000 miles (120 000 km), it is
strongly recommended that the interval is
halved to 37 500 milas (80 000 km) o vehickas
which are subjected to infensive use, ie,
mainly short joumneys or a fot of stop-star!
driving. The actusl bealt renewal interval is
therefore very much up to the individual
owner, but bear in mind thal severe engine
damage will rasult if the beit breaks.
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23.4a Cooling system bleed screws are located in the heater

»

matrix outlet hose (arrowed) . ..

Every 75 000 miles (120 000 km) or 5 years

23.4b ... and in the coolant outiet housing (arrowed) -
1.6 litre engine

N

N

23 Coolant renewal
Warning: Wait until the engine is
cold before starting this

A procedure. Do not allow

antifreeze to come in contact with your
skin, or with the painted surfaces of the
vehicle. Rinse off spills immediately with
plenty of water. Never leave antifreeze
lying around in an open container, or in a
puddle in the driveway or on the garage
floor. Children and pets are attracted by its
sweel smell, but antifreeze can be fatal if
ingested.

Cooling system draining

Note: Later models are filled with a ‘long-iife’
coolant during wehicle assembly which is
claimed to be suitable for fen years use before
renewal is required. If you are sure that the
vehicle is filled with this type of coolant, then
renewal may not be necessary at this service
interval. Consuit your Citroén dealer for details
of coolant specification and renewal
recommendations.

1 With the engine completely cold, remove
the expansion tank filler cap. Turn the cap
slowly anti-clockwise, wait until any pressure
remaining in the system is released, then fully
unscraw the cap.

2 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands (see Jacking and vehicle
support). Remove the engine undertray.

3 Position a suitable container beneath the
bottom hose connection on the radiator.
Release the retaining clip, then disconnect the
hose and allow the coolant to drain into the
container.

4 To assist draining, open the cooling system

bleed screws which are located in the heater
matrix outlet hose union on the engine
compartment bulkhead, and on the coolant
outlet housing on the left-hand end of the
cylinder head (see illustrations).

5 The manufacturers do not specify a
requirement to drain the cylinder block at the
time of routine coolant renewal. If, however,
the coolant is being drained as part of an
engine repair procedure (such as cylinder
head gasket renewal), then it is advisable to
drain the cylinder block also. Mote that the
cylinder block drain plugs are virtually
inaccessible and it may be necessary to move
certain cables, brackets or hoses to one side
for access.

6 To drain the cylinder block, reposition the
container below the drain plug located at the
front left-hand side of the cylinder block on
1.6 litre engines, and at the rear left-hand side
of the cylinder block on 1.8 litre engines.
Remove the drain plug, and allow the coolant
to drain into the container.

7 On completion of draining, refit the radiator
bottom hose and cylinder block drain plugs
(where applicable). Refit any components
disturbed for access, then refit the engine
undertray and lower the vehicle to the ground.

Cooling system flushing

8 If coolant renewal has been neglected, or if
the antifreeze mixture has become diluted,
then in time, the cooling system may gradually
lose efficiency, as the coolant passages
become restricted due to rust, scale deposits,
and other sediment. The cooling system
efficiency can be restored by flushing the
system clean.

9 The radiator should be flushed separately
from the engine, to avoid excess
contamination.

Radiator flushing
10 To flush the radiator, disconnect the top

and bottom hoses and any other relevant
hoses from the radiator, with reference to
Chapter 3.

11 Insert a garden hose into the radiator top
inlet. Direct a flow of clean water through the
radiator, and continue flushing until clean
water emerges from the radiator bottom
outlet,

12 If after a reasonable period, the water still
does not run clear, the radiator can be flushed
with a suitable proprietary cleaning agent,
suitable for radiators of plastic/aluminium
construction. It is important that the
instructions provided with the product are
followed carefully. If the contamination is
particularly bad, insert the hose in the radiator
bottom outlet, and reverse-flush the radiator,

Engine flushing

13 To flush the engine, tighten the cooling
system bleed screws, then remove the
thermostat (see Chapter 3). Temporarily refit
the thermostat cover, without the thermostat.
14 With the top and bottom hoses
disconnected from the radiator, insert a
garden hose into the radiator top hose, Direct
a clean flow of water through the engine, and
continue flushing until clean water emerges
from the radiator bottom hose.

15 When flushing is complete, refit the
thermostat and reconnect the hoses with
reference to Chapter 3.

Cooling system filling

16 Before attempting to fill the cooling
system, make sure that all hoses and clips are
in good condition, and that the clips are tight.
Mote that an antifreeze mixture must be used
all year round, to prevent corrosion of the
engine components (see the following sub-
Section).

17 If not already done, remove the expansion
tank filler cap and open all the cooling system
bleed screws (see paragraph 4).
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18 To provide the required ‘head’ of coolant
necessary to force all trapped air from the
system, a 'header tank' must be used when
refilling. Although Citroén dealers use a
special header tank, the same effect can be
achieved by using a suitable bottle, with a
seal between the bottle and the expansion
tank (see Haynes Hint).

19 Fit the 'header tank’ to the expansion tank
and slowly fill the system. Coolant will emerge
from each of the bleed screws in tum, starting
with the lowest screw. As soon as coolant free
from air bubbles emerges from the lowest
screw, tighten that screw, and watch the next
bleed screw in the system. Repeat the
procedure until the coolant is emerging from
the highest bleed screw in the cooling system
and all bleed screws are securely tightened.
20 Ensure that the ‘header tank’ is full (at
least 0.5 litres of coolant). Start the engine,
and run it at a fast idle speed (do not exceed
2000 rpm) until the cooling fan cuts in, and
then cuts out three times. Stop the engine.
Note: Take great care not to scald yourself.

21 Allow the engine to cool, then remove the
‘header tank’'.

22 When the engine has cooled, check the

HAYNES

Cut the bottom off an old antifreeze
container to make a ‘header tank’ for
use when refilling the cooling system.
The seal at the point arrowed must be

as airtight as possible.

coolant level with reference to Weekly checks.
Top-up the level if necessary, and refit the
expansion tank cap.

Antifreeze mixture

23 The antifreeze should always be renewed
at the specified intervals (see the note at the

Every 10 years - regardless of mileage

beginning of this Section). This is necessary
not only to maintain the antifreeze properties,
but also to prevent corrosion which would
otherwise occur as the corrosion inhibitors
become progressively less effective.

24 Always use an ethylene-glycol based
antifreeze which is suitable for use in mixed-
metal cooling systems. A general guide to the
quantity of antifreeze and levels of protection
is given in the Specifications, but follow the
instructions provided by the antifreeze
manufacturer for exact requirements.

25 Before adding antifreeze, the cooling
system should be completely drained,
preferably flushed, and all hoses checked for
condition and security.

26 After filling with antifreeze, a label should
be attached to the expansion tank, stating the
type and concentration of antifreeze used,
and the date installed. Any subsequent
topping-up should be made with the same
type and concentration of antifreeze.

27 Do not use engine antifreeze in the
windscreen/tailgate washer system, as it will
damage the vehicle paintwork. A screenwash
additive should be added to the washer
system in the quantities stated on the bottle.

24 Air bag(s) and D
seat belt pretensioner N
renewal D

N

Due to the safety critical nature of the air
bag and seat belt pretensioner components,
these operations must be carried out by a
Citroén dealer.
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LIRNICEITS BN TR . . . . ..o o s somnate omiames:s s s . Refer to end of Weekly checks on page 017
Capacities

Enginecli(includingfilter} ...........cciiiiiiiiiiiiiiiiiens . 4.5litres

Difference between MAX and MIN dipstick marks (approx) .. ........ 1.25 litres

Cooling system (approximate) . .................ciiiiiinnnnnn 11.0 litres

TN TR OTNN B IOEY 1m0 M AP A BN o PR 1.8 litres

FOBIIAIIE i o s et i s n s R R 8 A A e e WA 60.0 litres

Cooling system

Antifreeze mixture:
PR SNHIIBBEE o vaav s i A e e e i e s e Protection down to -15°C
T ] e U ey Protection down to -30°C
Note: Refer to antifreeze manufacturer for latest recommendations

Preheating system

EIOW PSS oo oo s 0 B TR S R o Bosch 2 250 202 032

Brakes

Brake pad friction material minimum thickness ................... 2.0 mm

Brake shoe friction material minimum thickness .................. 1.5 mm

TATE PIOBBUNEE .. v e s s velis ain i msios saboas deee 5% Refer to end of Weekly checks on page 0#18
Torque wrench settings Nm Ibf ft
Auxiliary drivebelt eccentric tensioner pulleybolt ................. 44 32
Auxiliary drivebelt tensioner pulley arm retainingbolt .............. 95 70
IOBEINTIOON DIOIEE - e s vica i ol oy e o w5 T B i WA 85 63

Transmissionoll filler/level plug ........c.civiivensrsreccassass 20 15
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The maintenance intervals in this manual are provided with the
assumption that you, not the dealer, will be carrying out the work.
These are the minimum maintenance intervals recommended for
vehicles driven daily. If you wish to keep your vehicle in peak condition
at all times, you may wish to perform some of these procedures more
often. We encourage frequent maintenance, because it enhances the
efficiency, performance and resale value of your vehicle,

Every 250 miles (400 km) or weekly
| Refer to Weekly checks

Every 12 500 miles (20 000 km) or

12 months — whichever comes first

"1 Renew the engine oil and filter (Section 3)".

] Drain any water from the fuel filter (Section 4).

] Check all underbonnet/underbody components for
fluid leaks (Section 5).

__| Check the condition of the auxiliary drivebelt
(Section 6).

| Check the clutch control mechanism (Section 7).

| Renew the pollen filter (Section 8).

| Check the condition of the driveshaft rubber gaiters
(Section 9).

__| Check the steering and suspension components
(Section 10).

__| Check the condition of the front brake pads
(Section 11).

| Check the condition of the exhaust system
(Section 12).

] Check the condition of the rear brake shoes
(Section 13).

] Operate and lubricate all hinges and locks
(Section 14).

] Road test (Section 15).

*Note: The engine oil renewal interval shown is based on the use of

either a semi-synthetic or fully synthetic engine oil. If a mineral oil is
used, the interval should be reduced. Consult your Citroén dealer for
further information,

Every 25 000 miles (40 000 km) or

2 years — whichever comes first

In addition to all the itemns listed above, camy out the following:
| Renew the brake fluid (Section 16).

If the vehicle is driven in dusty areas, used to tow a trailer, or driven
frequently at slow speeds (idling in traffic) or on short journeys, mare
frequent maintenance intervals are recommended.

When the vehicle is new, it should be serviced by a factory-
authorised dealer service department, in order to preserve the factory
warranty.

Valve clearance adjustment is hydraulic.

Every 37 500 miles (60 000 km) or

3 years — whichever comes first
In addition to all the items listed above, carmry out the following:

"] Renew the fuel filter (Section 17).

] Renew the air filter (Section 18).

(] Check the manual transmission oil level (Section 19).

[_] Check the condition and operation of the braking
system components (Section 20).

"] Check the operation of the handbrake (Section 21).

] Renew the timing belt (Section 22).

Note: Although the normal interval for timing belt renewal is 75 000 miles

(120 000 km), it is strongly recommended that the interval is halved to

37 500 miles (60 000 km) on vehicles which are subjected to

intensive use, le, mainly short joumeys or a lot of stop-start driving.

The actual belt renewal interval is therefore very much up to the

individual owner, but bear in mind that severe engine damage will
result if the belt breaks.

Every 75 000 miles (120 000 km) or

5 years — whichever comes first
In addition to all the iterns listed above, carmy out the following:
[_] Renew the coolant (Section 23).

Every 10 years —
regardless of mileage

(] Renew the air bag(s) and seat belt pretensioners
(Section 24).
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Underbonnet view
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Engine oil dipstick

Engine oil filler cap

Fuel filter

Power steering fiuid
reservoir filler cap
Windscreen/tailgate
washer fluid reservoir filler
cap

Coolant expansion tank
filler cap

Brake master cylinder fluid
reservoir

Accelerator pedal position
sensor

ABS hydraulic modulator
Diesel preheating system
control unit

Engine management ECU
Engine compartment
fuse/relay box

Injection double relay
Battery positive cable
terminal box

Air cleaner housing

Air mass meter

Sump drain plug
Alternator

Power steering pipe
Transmission oil drain plug
Front suspension lower
arm

Front brake caliper
Track rod balljoint

Front anti-roll bar

Front suspension
subframe

Steering gear assembly
Right-hand driveshaft
Engine/transmission rear
mounting
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Spare wheel

Rear silencer

Fuel tank

Handbrake cable

Rear suspension torsion
bar

Rear suspension tubular
crossmember

Rear shock absorber
Rear suspension traifing
arm
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Maintenance procedures

Rear underbody view

1 General information

This Chapter is designed to help the home
mechanic maintain his/her vehicle for safety,
economy, long life and peak performance.

The Chapter contains a master
maintenance schedule, followed by Sections
dealing specifically with each task in the
schedule. Visual checks, adjustments,
component renewal and other helpful items
are included. Refer to the accompanying
illustrations of the engine compartment and
the underside of the vehicle for the locations
of the various components.

Servicing your vehicle in accordance with
the mileage/time maintenance schedule and
the following Sections will provide a planned
maintenance programme, which should result
in a long and reliable service life. This is a
comprehensive plan, so maintaining some
items but not others at the specified service
intervals will not produce the same resuits.

As you service your vehicle, you will
discover that many of the procedures can -
and should - be grouped together, because of
the particular procedure being performed, or
because of the proximity of two otherwise-

unrelated components to one another. For
example, if the vehicle is raised for any
reason, the exhaust can be inspected at the
same time as the suspension and steering
components.

The first step in -this maintenance
programme is to prepare yourself before the
actual work begins. Read through all the
Sections relevant to the work to be carried
out, then make a list and gather all the parts
and tools required. If a problem is
encountered, seek advice from a parts
specialist, or a dealer service department.

Service interval display

Certain models are equipped with a service
interval display indicator in the instrument
panel. When the ignition is initially switched
on, a spanner appears in the display window
and the total number of miles remaining until
the next service is due is also shown.

The display should not necessarily be used
as a definitive guide to the servicing needs of
your Xsara, but it is useful as a reminder, to
ensure that servicing is not accidentally
overlooked. Owners of older cars, or those
covering a small annual mileage, may feel
inclined to service their car more often, in
which case the service interval display is
perhaps less relevant.

The display should be reset whenever a
service is carried out, and this is achieved
using the trip meter reset button on the
instrument panel as follows.

With the ignition switched off, press and
hold down the trip meter reset button. Switch
the ignition on and the mileage remaining until
the next service will flash. Continue to hold
the button down for a further ten seconds.
The spanner symbol will disappear and the
mileage will return to zero.

2 Regular maintenance

1 If, from the time the vehicle is new, the
routine maintenance schedule is followed
closely, and frequent checks are made of fluid
levels and high-wear items, as suggested
throughout this manual, the engine will be
kept in relatively good running condition, and
the need for additional work will be minimised.
2 It is possible that there will be times when
the engine is running poorly due to the lack of
reqular maintenance. This is even more likely
if a used vehicle, which has not received
regular and frequent maintenance checks, is
purchased. In such cases, additional work
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may need lo be carried out, ocutside of the
regular maintenance intervals,

3 If engine wear Is suspected, a compression
test or leakdown test (refer to Chapter 2C) will
provide valuable information regarding the
overall performance of the main internal
components. Such a test can be used as a
basis to decide on the extent of the work to
be carried out. If, for example, a compression
or leakdown test indicates serious intemal
engine wear, conventional maintenance as
described in this Chapter will not greatly
imprave the performance of the engine, and
may prove a waste of time and money, unless

extensive overhaul work is carried out first.

4 The following series of operations are those
most often required to improve the
performance of a generally poor-running
engine:

Primary operations

a) Clean, inspect and test the battery (See
'Weekly checks’).

b) Check all the engine-related fluids (see
"Weekly checks').

c) Check the fuel filter (Sections 4 and 17).

d) Check the condition of all hoses, and
check for fiuid leaks [Section 5).

&) Check the condition of the auxiliary
drvebelt {Section &).
fl Check the condition of the air filter, and
renew if necessary (Section 18).
5 If the above operations do not prove fully
effective, carry out the following secondary
operations:

Secondary operations

All items listed under Primary operations, plus
the following:
a) Check the charging system (Chapter 5A).
b) Check the preheating system (Chapter 5C).
g) Chack the fuel system (Chapter 48).

Every 12 500 miles (20 000 km) or 12 months

3 Engine oil and filter renewal %

1 Frequent oil and filter changes are the most
important praventative maintenance

procedures which can be undertaken by the
DIY owner. As engine oll ages, It becomes
diluted and contaminated, which leads to
premature engine wear.

2 Before starting this procedura, gather
together all the necessary tools and materials.
Also make sure that you have plenty of clean

B

As the drain plug releases from the
threads, move it away sharply so the
stream of oll Issuing from the sump

runs into the container, not up your
sleave.

rags and newspapers handy, to mop up any
spills. Ideally, the engine oil should be warm,
as it will drain better, and any impurities
suspended in the oll will be removed with it.
Take care, however, not to touch the exhaust
or any other hot parts of the engine when
working under the vehicle. To avoid any
possibility of scalding, and to protect yourself
from possible skin irritants and other harmful
contaminants in used engine olls, it is
advisable to wear rubber gloves when
carrying out this work. Access to the

underside of the vehicle will be greatly
improved if it can be raised on a lift, driven
onto ramps, or jacked up and supported on
axle stands (see Jacking and vehicle support).
Whichever method is chosen, make sure that
the vehicle remains level, or if it is at an angle,
that the drain plug is at the lowest point.

3 Remove the engine undertray, then slacken
the sump drain plug about half a turn (see
illustration). Position the draining container
under the drain plug, then remove the plug
completely. If possible, try to keep the plug
pressed into the sump while unscrawing it by
hand the last couple of turns (see Haynes
Hint). Recover the sealing ring from the drain
plug.

4 Allow some time for the old oil to drain,
noting that it may be necessary to reposition
the container as the oil flow slows to a trickle.
5 After all the oll has drained, wipe off the
drain plug with a clean rag, and fit a new
sealing washer. Clean the area around the
drain plug opening. and refit the plug. Tighten
the plug securely.

B Release the four plastic fasteners and lift off
the engine cover (see lllustrations).

7 Move the container inta position under the
oll filter, which is located on the front facing
side of the cylinder block (see illustration).

8 Using an il filter removal tool if necessary,
slacken the filter initially, then unscrew it by
hand the rest of the way. Empty the cil in the
old filter into the container. To ensure that the
old filter is completely empty before disposal,
puncture the filter dome in at least two places
and allow any remaining oil to drain through
the punctures and into the centainer,

8 Use a clean rag to remove all oil and dirt
from the filter sealing area on the engine.
Check the old filter to make sura that the
rubber sealing ring hasn't stuck to the engine.
If it has, carefully remove it

.

3.6b ... and lift off the engine cover

3.7 Engine oil filter location (arrowed)
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10 Apply a light coating of clean engine oil to
the sealing ring on the new filter, then screw it
into position on the engine. Tighten the filter
firmly by hand only - do not use any tools.

11 Refit the engine undertray then remove
the old oil and all tools from under the vehicle.
Lower the vehicle to the ground (if applicable).
12 Remove the dipstick, then unscrew the oil
filler cap from the oil filler/breather neck. Fill
the engine, using the correct grade and type
of oil (see Lubricants and fluids). An oil can
spout or funnel may help to reduce spillage.
Pour in half the specified quantity of oil first,
then wait a few minutes for the oil to fall to the
sump. Continue adding oil a small quantity at
a time until the level is up to the lower mark on
the dipstick. Adding approximately 1.25 litres
will bring the level up to the upper mark on the
dipstick. Refit the filler cap.

13 Start the engine and run it for a few
minutes; check for leaks around the oil filter
seal and the sump drain plug. Note that there
may be a delay of a few seconds before the oil
pressure warning light goes out when the
engine is first started, as the oil circulates
through the engine oil galleries and the new oil
filter before the pressure builds-up.

14 Switch off the engine, and wait a few
minutes for the oil to settle in the sump once
more. With the new oil circulated and the filter
completely full, recheck the level on the
dipstick, and add more oil as necessary.

15 Refit the engine cover and secure with the
four fasteners.

16 Dispose of the used engine oil and filter
safely, with reference to General repalr
procedures at the rear of this manual. Do not
discard the old filter with domestic household
waste. The facility for waste oil disposal
provided by many local council refuse tips
generally has a filter receptacle alongside.

X
1 Release the four plastic fasteners and
remove the engine cover from the top of the
engine.
2 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands (see Jacking and vehicle
support). Remove the engine undertray.
3 Place a container beneath the fuel filter
housing on the front of the engine. Note that
there is a drain tube extending down to the
underside of the engine, below the filter
housing
4 Open the drain tap, located at the base of
the filter, by turning it anti-clockwise (see
illustration).
5 Allow fuel and water to drain until fuel, free
from water, emerges from the drain tube.
Close the drain tap, and tighten it securely.
6 Dispose of the drained fuel safely.
7 Refit the engine undertray and lower the
vehicle to the ground.

4 Fuel filter water draining

8 Refit the engine cover and start the engine.
Priming is not required as the fuel system is

self-bleeding.
5 Underbonnet/underbody &
fluid leak check §

Warning: Refer to the safety
A information given in ‘Safety First!’
and Chapter 3 before disturbing
any of the cooling system components.
1 Release the four plastic fasteners and remove
the engine cover from the top of the engine.
2 Carefully check the radiator and heater
coolant hoses along their entire length. Renew
any hose which is cracked, swollen or which
shows signs of deterioration. Cracks will show
up better if the hose is squeezed. Pay close
attention to the clips that secure the hoses to
the cooling system components. Hose clips
that have been over-tightened can pinch and
puncture hoses, resulting in cooling system
leaks.
3 Inspect all the cooling system components
(hoses, joint faces, etc) for leaks. Where any
problems of this nature are found on system
components, renew the component or gasket
with reference to Chapter 3 (see Haynes

Hint).

Fuel

Warning: Refer to the safety
A information given in ‘Safety First!’

and Chapter 48 before disturbing
any of the fuel system components.
4 Unlike petrol leaks, diesel leaks are fairly
easy to pinpoint; diesel fuel tends to settle on
the surface around the point of leakage
collecting dirt, rather than evaporate. If you
suspect that there is a fuel leak from the area
of the engine bay, leave the vehicle overnight
then start the engine from cold, and allow it to
idle with the bonnet open. Metal components
tend to shrink when they are cold, and rubber
seals and hoses tend to harden, so any leaks
may be more apparent whilst the engine is
warming-up from a cold start.
5 Check all fuel lines at their connections to
the high pressure fuel pump, and fuel filter.
Examine each rubber fuel hose along its
length for splits or cracks. Check for leakage
from the crimped joints between rubber and
metal fuel lines. Examine the unions between
the metal fuel lines and the fuel filter housing.
Also check the area around the fuel injectors
for signs of leakage.
6 To identify fuel leaks between the fuel tank
and the engine bay, the vehicle should be
raised and securely supported on axle stands
(see Jacking and vehicle support). Inspect the
fuel tank and filler neck for punctures, cracks
and other damage. The connection between
the filler neck and tank is especially critical.
Sometimes a rubber filler neck or connecting
hose will leak due to loose retaining clamps or
deteriorated rubber.

4.4 Fuel filter water drain tap location
(arrowed)

7 Carefully check all rubber hoses and metal
fuel lines leading away from the fuel tank.
Check for loose connections, deteriorated
hoses, kinked lines, and other damage. Pay
particular attention to the vent pipes and
hoses, which often loop up around the filler
neck and can become blocked or Kinked,
making tank filling difficult. Follow the fuel
supply and return lines to the front of the
vehicle, carefully inspecting them all the way
for signs of damage or corrosion. Renew
damaged sections as necessary.

Engine oil

B Inspact the area around the cylinder head
cover, cylinder head, ol filter and sump joint
faces. Bear in mind that, over a period of time,
some very slight seepage from these areas is
to be expected — what you are really looking
for is any indication of a serious leak caused
by gasket failure. Engine oil seeping from the
base of the timing belt cover or the
transmission bellhousing may be an indication
of crankshaft or transmission input shaft oil
seal failure. Should a leak be found, renew the
failed gasket or oil seal by referring to the
appropriate Chapter in this manual.

Power steering fluid

8 Examine the power steering fluid feed and
return hoses and pipes running between the
power steering pump and the steering rack.
To identify any problems where the pipes run
under the engine, the vehicle should be raised

A leak in the cooling system will usually
show up as white- or rust-coloured
deposits on the area adjoining the leak.
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and securaly supported on axle stands (see
Jacking and vehicle support). The engine
undertray should also be removed.

10 Check the condition of each hose
carefully. Look for deterioration caused by
corrosion and damage from grounding, or
debris thrown up from the road surface.

11 Pay particular attention to crimped
unions, and the area surrounding the hoses
that are secured with adjustable worm drive
clips. Power steering fluid is a thin oll, and is
usually red in colour,

Air conditioning refrigerant
Warning: Refer to the safety
A information given in ‘Safety First!'
and Chapter 3, regarding the
dangers of disturbing any of the air
conditioning system components.
12 The air conditioning system is filled with a
liquid refrigarant. which is retained under high
pressure, If the air conditioning system is
opened and depressurised without the aid of
speciallsed equipment, the refrigerant will
immediataly turn into gas and escape into the
atmosphere. If the liquid comes into contact
with your skin, it can cause severe frostbite. In
addition, the refrigerant contains substances
which are environmentally damaging; for this
reason, It should not be allowed to escape
into the atmosphere.
13 Any suspected air conditioning system
leaks should be immediately referred to a
Citroén dealer or air conditioning specialist.
Leakage will be shown up as a steady drop in
the lavel of refrigerant in the system.
14 Note that water may drip from the
condenser drain pipe, underneath the vehicle,
immediately atter the air conditioning system
has been in use. This is normal, and should
not be cause for concem.

Hydraulic fluid

Warning: Refer to the safety

A information given in ‘Safety First!"
and Chapter 9, regarding the

dangers of handling brake fluid.

15 With reference to Chapter 9, examine the

area surrounding the brake pipe unions at the

master cylinder for signs of leakage, Check

the area around the base of fluid reservoir, for
signs of leakage caused by seal failure. Also

axamine the brake pipe unions at the ABS
hydraulic unit.

16 |If fluid loss is evident, but the leak cannot
be pinpointed in the engine bay, the brake
calipers/wheel cylinders and underbody brake
lines should be carefully checked with the
vehicle raised and supported on axle stands
(see Jacking and vehicle suppor). Leakage of
fluid from the braking system is a serious fault
that must be ractified immediately,

17 Hydraulic fluid is a toxic substance with a
watery consistency. New fluid is almost
colourless, but it becomes darker with age
and use.

18 On models with a hydraulically-operated
clutch, the hydraulic system is supplied with
fluid fram the brake master cylinder resarvoir.
Inspect all the clutch hydraulic pipes and
connections at the master and slave cylinders
in the same way as for the brake fluid checks,
referring to Chapter 6 for additional
information.

Unidentified fluid leaks

19 If there are signs that a fluid of some
description is leaking from the vehicle, but
you cannol identify the type of fluid or its
exact origin, park the vehicle overnight and
slide a large piece of card underneath it
Providing that the card is positioned in
roughly the right location, even the smallest
leak will show up on the card. Not only will
this help you to pinpoint the exact location of
the leak, it should be easier to identify the fluid
from its colour. Bear in mind, though, that the
leak may only be occurring when the engine Is
running.

Vacuum hoses

20 Although the braking system s
hydraulically-operated, the brake servo unit
amplifies the effort applied at the brake pedal,
by making use of the vacuum generated by
the engine-driven vacuum pump. Vacuum Is
ported to the servo by means of a medium-
bore hose. Any leaks that develop in this hose
will seriously reduce the eHectiveness of the
braking system.

21 In addition, a number of the underbonnet
components, particularly the emission control
components, are driven by vacuum supplied
from the wvacuum pump via narrow-bore

wheelarch liner retaining studs . . .

6.3b ... then remove the liner centre
section from under the front wing

hoses. A leak in a vacuum hose means that air
is being drawn into the hose (rather than
escaping fram it) and this makes leakage very
difficult to detect. One method is to use an old
length of vacuum hose as a kind of
stethoscope - hold one end close to (but not
in) your ear and use the other end to probe the
area arpund the suspected leak. When the
end of the hose is directly over a vacuum leak,
a hissing sound will be heard clearly through
the hose. Care must be taken to avoid
contacting hot or moving components, as the
engine must be running, when testing in this
manner. Renew any vacuum hoses that are
found to be defective.

S
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6 Auxiliary drivebelt
check and renewal

1 A single, multi-ribbed auxiliary drivebelt is
fitted. The belt drives the allernator, power
steering pump and air conditioning
compressor according to equipment fitted,
and is adjusied by means of an automatic
spring-loaded tensioning mechanism,

Checking the drivebelt condition

2 Chock tha rear wheels then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).
Remove the right-hand front roadwheel.

3 To gain access to the nght-hand end of the
engine, the centre section of the wheelarch
plastic liner must be removed. The liner is
secured by stud-type plastic clips along its
upper and front edges. These clips can be
removed using a forked lype tool, or
alternatively, with a large screwdriver
{although there is a risk of breakage if the
screwdriver method is used). Extract all the
clips, then remove the liner centre section
from under the front wing (see illustrations).
It will be necessary to ease back the front liner
section slightly to allow the front edge of the
centre section to be released. Note how the
two sections overlap as you do this to aid
refitting. Unclip the ceolant hoses from under
the wing to improve access further.

4 Using a sultable socket and extension bar
fitted to the crankshaft pulley bolt, rotate the
crankshaft so that the entire length of the
drivebelt can be examined. Examine the
drivebelt for cracks, splitting, fraying or
damage. Check also for signs of glazing (shiny
patches) and for separation of thae ball plies.
Renew the belt if worn or damaged.

Removal

Note: The following procedure is applicable lo
engines with and without air conditioning.

5 If not already done, proceed as described
in paragraphs 2 and 3.

6 Using a suitable spanner engaged with the
hexagonal stud in the centre of the automatic
tensioner pulley, move the pulley toward the
rear of the vehicle to release the tension on
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the drivebelt, then slip the belt off the pulleys
(see illustration). Note that considerable
effort will be needed to move the pulley
against spring tension and it may be
necessary to use some form of extension
piece on the spanner to exert sufficient
leverage.

Refitting and tensioning

7 Using the spanner on the hexagonal stud of
the automatic tensioner pulley, move the
pulley toward the rear of the vehicle until the
hole in the pulley arm is aligned with the hole
in the mounting bracket behind. When the
holes are aligned, slide a suitable locking tool
{a bolt or cranked length of bar of
approximately 4.0 mm diameter) through the
hole in the arm and into the mounting bracket
(see illustrations). It is useful to have a small
mirror available to enable the alignment of the
locking holes to be more easily seen in the
limited space available.

8 Working under the wheelarch, slacken the
retaining boit located in the centre of the
eccentric tensioner pulley (see illustration).

9 |f the belt is being renewed, ensure that the
correct type is used. Fit the belt around the
pulleys, ensuring that the ribs on the belt are
correctly engaged with the grooves in the
pulleys, and that the drivebelt is correctly
routed (see illustrations).

10 Turn the eccentric tensioner pulley to
apply tension to the drivebelt, until the load is
released from the locking tool in the automatic
tensioner. Without altering the position of the
eccentric tensioner pulley, tighten its retaining
bolt to the specified torque.

11 Remove the locking tool from the
automatic tensioner, then rotate the crank-

6.6 Using a spanner, move the automatic
tensioner pulley rearwards, then slip the
drivebelt off the pulleys

6.7a Turn the tensioner pulley until the
hole in the pulley arm (arrowed) is aligned
with the hole in the mounting bracket. ..

AT

6.7b ... then insert a 4.0 mm locking tool
through the hole and into the mounting
bracket

shaft through four complete revolutions in the
normal direction of rotation.

12 Check that the heles in the automatic
adjuster and the mounting bracket are still
aligned, and that it is now possible to insert a
setting tool of 2.0 mm diameter through both
holes. If the setting tool will not slide in easily,

=
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6.8 Slacken the retaining bolt (arrowed)
located in the centre of the eccentric
tensioner pulley

slacken the eccentric tensioner pulley
retaining bolt and repeat the entire tensioning
procedure.

13 On completion, clip the coolant hoses into
position (where necessary), then refit the
wheelarch liner. Refit the roadwheel and lower
the vehicle to the ground.

6.9a Auxiliary drivebelt configuration -
engines without air conditioning

A Crankshaft pulley
B Automatic tensioner pulley
C Power steering pump pulley

D Eccentric tensioner pulley
E Alternator pulley
F Idler pullay

pulley

6.9b Auxiliary drivebelt configuration -
engines with air conditioning

A Crankshaft pulley
B Automatic tensioner pulley
C Power stearing pump

D Eccentric tensioner pulley

E Alternator pulley

F Air conditioning compressor
pulley
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9.1 Check the condition of the driveshaft

gaiters (arrowed)

7 Clutch control mechanism
check

-

1 Check that the clutch pedal moves
smoothly and easlly through Its full travel, and
that the clutch itsell functions correctly, with
no trace of slip or drag.

2 On models with a cable-operated clutch, if
excessive effort is required to cperate the
clutch, check first that the cable is correctly
routed and undamaged, then remove the
pedal and check thal its pivot is properly
greased. See Chapter 6 for more Information.

;

1 Working in the engine compartment, undo
the plastic nuts securing the filler access
cover to the centre of the engine
compartment bulkhead.

2 Remove the cover and withdraw the filter
from its location. Clean the filter housing and
the access cover, then fit the new filter using a
reversal of the removal procedure.

8 Pollen filter renewal

9 Driveshaft gaiter check

1 With the vehicle raised and securely
supported on stands (see Jacking and vehicie

10.4 Check for wear in the hub bearings
by grasping the wheel and trying to rock it

support), and the undertray removed, tum the
steering onto full lock, then slowly rotate the
roadwheel. Inspect the condition of the outer
constant velocity (CV) joint rubber gaiters,
squeezing the galters to open out the folds
(see illustration). Check for signs of cracking,
splits or deterioration of the rubber, which may
allow the grease to escape, and lead to water
and grit entry into the joint. Also check the
security and condition of the relaining clips.
Repeat these checks on the Inner CV joints, If
any damage or deterioration is found, the
gaiters should be renewed (see Chapter 8).

2 At the same time, check the general
condition of the CV joints themselves by first
holding the driveshaft and attempting to rotate
the wheel. Repeat this check by holding the
inner joint and attempting to rotate the drive-
shaft. Any appreciable movement Indicates
wear in the joints, wear in the driveshaft
splines, or a loose driveshaft retaining nut.

R
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Front suspension and steering

1 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands (see Jacking and vehicle
support). Remove the engine undertray, then
refit it again after completing all the checks at
the front of the vehicle.

2 Visually inspect the balljoint dust covers
and the steering rack-and-pinion gaiters for
splits, chafing or deterioration. Any wear of
these components will cause loss of lubricant,
together with dirt and water entry, resulting in
rapid deterioration of the balljoints or steering
gear.

3 Check the power steering fluid hoses for
chafing or deterioration, and the pipe and
hose unions for fluid leaks. Also check for
signs of fluid leakage under pressure fram the
steering gear rubber gaiters, which would
indicate failed fluid seals within the steering
gear.

4 Grasp the roadwheel at the 12 o'clock and
6 o'clock positions, and try to rock it (see
illustration). Very slight free play may be fell,
but if the movement is appreciable, further
Investigation is necessary to determine the
source. Continue rocking the wheel while an
assistant depresses the footbrake. If the
movement is now eliminated or significantly
reduced, it is likely that the hub bearings are
at fault. If the free play is still evident with the
footbrake depressed, then there is wear in the
suspension joints or mountings.

5 Now grasp the wheel at the 9 o'clock and 3
o'clock positions, and try to rock it as before.
Any movemnent fell now may again be caused
by wear in the hub bearings or the steering
track rod balljoints. If the inner or outer
balljoint is wom, the visual movement will be
obvious.

10 Steering and
suspension check

6 Using a large screwdriver or flat bar, check
for wear in the suspension mounting bushes
by levering between the relevan! suspension
component and its attachment point. Some
movement is to be expected as the mountings
are made of rubber, but excessive wear
should be obvious. Also check the condition
of any visible rubber bushes, looking for splits,
cracks or contamination of the rubber.

7 With the vehicle standing on its wheels,
have an assistant turn the steering wheel
back-and-forth about an eighth of a turmn each
way. There should be very littie, if any, lost
movement between the steering wheel and
roadwheels. If this is not the case, closely
observe the joints and mountings previously
described, but in addition, check the steering
column universal joints for wear, and the rack-
and-pinion steering gear itsell,

Suspension strut/shock absorber

8 Check for any signs of fluid leakage around
the suspension strut/shock absorber body, or
from the rubber galter around the piston rod.
Should any fluid be noticed, the suspension
strutfshock absorber is defective internally,
and should be renewed. Note: Suspension
struts/shock absorbers should always be
renawed in pairs on the same axle.

8 The aefficiency of the suspension
strut/shock absorber may be checked by
bouncing the wvehicle at each corner.
Generally speaking, the body will retumn to its
normal posilion and stop after being
depressed. If it nses and returns on a
rebound, the suspension strut/shock
absorber is probably suspeci. Examine also
the suspension strut/shock absorber upper
and lower mountings for any signs of wear.

11 Front brake pad
condition check

W

1 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands (see Jacking and vehicle
support). Remove the front roadwhesels,

pu ve

=

friction material remaining on each
brake pad can be measured through

the aperture In the caliper body.
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2 It s now possible to check the thickness of
the pad friction material (see Haynes Hint). Iif
any pad’s friction material is worn to the
specified thickness or less, al four pads mus!
be renewed as a sel. Nole: If any pad is
approaching the m¥mimurm thickness, consider
renewal 43 8 precautionary measure in case
the pads wear out bafore the next senvice,

3 For a comprehensive check, the brake pads
should be removed and cleaned. The
operation of the caliper can then be checked,
and the brake disc dsell can be lully examined
on both sides. Reler to Chapter 9 for detalls,

:

1 With the engine cold (at least an hour atter
the vehicle has been driven), check the
compiete exhaust system from the engine to
the and of the talpipe. The axhaust system is
most easily checked with the vehicle raised on
a hoist, or suitably supported on axie stands,
5o that the exhaust components are readily
wvisible and accessible (see Jacking and
vemicle support),
2 Check tha axhaust pipes and connections
for evidence of leaks, sevare comos:on and
damage. Make sure that all brackets and
mountings are in good condition, and that all
relevant nuts and Lolts are tight. Leakage at
any of the joints or in other parts of the system
will usually show up as a biack scoty stain in
the vicinity of tha leak.
3 Rattles and other noises can often be
traced 1o the exhaust systom, espacially the
brackets and mountings. Try to move the
pipes and silencers. If the components are
able to come into contact with the body or
suspansion parts, secure the system with néw
mountings. Otharwise separate the joints (if
possable) and twist the popes as necessary 1o
provide additional clearance

S
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12 Exhaust system check

13 Rear brake shoe
condition check

1 Choeck the lront wheels then jack up the
réar of the vehicle and support it on axie
stands [see Jacking and vahicle suppert).

2 For a quitk check, the thickness of friction
matenal remaining on one of the brake shoes
can be measured through the slot in thi brake
backplate that is exposed by prising out its
sealing gromma! (see illustrations). If a rod of
the same diameter as the specified minimum
thickness is placed against the shoe friction
material. the amount of wear can quickly be
assossed - a small miror may help
observation. If any shoe's friction material is
worn to the specified thickness or less, all four
shoes mus! be renewed as a set. Note: if any
shoe is approeching the minimum thickness,
consider renewal as & precavtionary measure

13.2a Prise the grommet (arrowed) from
the rear drum brake backplate

in case the shoes wear oul befcre the next
Service.

3 For a comprehansive check, the brake
drums should bo removed and cleaned. This
will permit the wheel cyanders to be checked
and the condition of the brake drum ilsell to
be fully examined. Refer to Chapter 9 for
further information.

14 Hinge and lock
operation and lubrication

1 Work around the vehvcie, and lubricate the
hinges of the bonnet. doors and talgate with a
small amount of general-purpose oil.

2 Lighily lubricate the bonnet release
mechanism and exposed section of inner
cable with a srmar of graase.

3 Check carefully the sacurty and oparation
of all hinges, latches and locks, adjusting
them where required. Check the operation of
tho central locking systam.

4 Check the condition and operation of the
tailgate struts, renewing them if they are
laaking or no longer able 1o support the

tailgate securety whan raised,

15 Road test %
Instruments/
electrical equipment

1 Check the operation of all instruments and
alectrical equipment.

2 Make sure that all instruments read
corractly, and switch on all electrical
aquipmeant in turn © check that 1 works
properly.

Steering and suspension

3 Check for any abnormalities in the steering.
suspension. handling or road ‘feel’.

4 Drive the vehicle, and check that thera are
no unusual vibrations or nolses.

5 Check that the steering feels positive, with
no excessive ‘sloppiness’, or roughness, and
check lor any suspension noises when
comernng. or when driving over bumps.

13.2b Viewing the thickness of the brake
shoe lining using a small mirror

Drivetrain

68 Check the performance of the engine,
clutch, transmission and driveshafis,

7 Listen for any unusual noises from the
engine, clutch and transméssion.

8 Make sura that the engine runs smoolthly
when idling, and that there is no hesitation
when accelerating.

9 Check that the clutch action is smooth and
progressive, that the drive is taken up
smeothly. and that the pedal travel i5 not
excessive. Also listen for any noises when the
clutch pedal is depressed.

10 Check that all gears can be engaged
smoothly, without noise, and that the gear
lover action is smooth and nol abnormally
vague or ‘notchy’.

11 Listen for a metallic clicking sound frem
the front of the vehicle, as the vehicle is driven
slowly n a circla with the steering on full lock.
Carry oul this check in both diractions. If a
clicking nowse is heard, this indicates lack of
lubrication or wear in a drivashaft constant
velccity joint (see Chapter 8}

Braking system

12 Make sure that the vehicle does not pull to
ane side when braking, and that the wheels
do not lock premalurely wheén braking hard
(models without ABS).

13 Check that there is no vibration through
the steering when braking,

14 Check that the handbrake operates
comectly, without excessive movement of the
laver, and that it holds the vehicle stationary
on o slope.

15 Test the operation of the brake servo
unit as follows. With the engine off, depress
the foolbrake four or five times to exhaust
the vacuum. Start the engine, holding the
brake pedal depressed. As the engine starls,
there should be a noticeable “give’ In the
brake pedal as vacuum bullgs-up. Allow the
engine to run for at leas! two minutes, and
then switch it off. If the brake pedal is
depressed now, it should be possible to
detect a hiss from the servo as the pedal is
depressed. After about four or five
applications, no further hissing should be
heard, and the pedal should {tesal
considerably tirmer.
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Every 25 000 miles (40 000 km) or 2 years

16 Brake fluid renewal -

Vi

Warning: Brake hydraulic fluid

can harm your eyes and damage

painted surfaces, so use extreme
caution when handling and pouring it. Do
not use fluid that has been standing open
for some time, as it absorbs moisture from
the air. Excess moisture can cause a
dangerous loss of braking effectiveness.

Note: Also renew the fluid on models fitted
with a hydraulic clutch, with reference to
Chapter 6.

1 The procedure is similar to that for the
bleeding of the hydraulic system as described

Every 37 500 miles (60 000 km) or 3 years

in Chapter 9, except! that the brake fluid
reservoir should be emptied by syphoning,
using a clean poultry baster or similar before
starting, and allowance should be made for
the old fluid to be expelled when bleeding a
section of the circuit.

2 Alternatively, to empty the reservoir,
working as described in Chapter 9, open the
first bleed screw in the sequence, and pump
the brake pedal gently until nearly all the old
fluid has been emptied from the master
cylindar reservoir.

W] O/d hydraulic fluid s

m Iﬂ"l"ﬂmb’r much darker in

colour than the new, making
it easy to distinguish the two.

3 Top-up to the MAX level with new fiuid, and
continue pumping until only the new fluid
remains in the reservoir, and new fluid can be
seen emerging from the bleed screw. Tighten
the screw, and top the reservoir level up o the
MAX level line.

4 Work through all the remaining bleed
screws in the sequence until new fluid can be
seen at all of them, Be careful to keep the
master cylinder reservoir topped-up o above
the DANGER level at all times, or air may enter
the system and increase the length of the task,
5 When the operation is complete, check that
all bleed screws are securely tightened, and
that their dust caps are refitted. Wash off all
traces of spilt fluid, and recheck the master
cylinder reservorr fluid level.

6 Check the operation of the brakes before
taking the vehicle on the road.

X
~

Warning: Refer to the safety
information given in ‘Safety First!'
and Chapter 48 before disturbing

17 Fuel filter renewal

A\

any of the fuel system components.

Early type filter assembly
Note: The early type filter assembly can be

17.7 Disconnect the fuel supply and return
hose quick-release fittings . . .

recognised by the absence of an electrical
connector on the filter housing cover,

1 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands [see Jacking and wvehicie
support). Remove the engine undertray.

2 Release the four plastic fasteners and
remove the engine cover from the top of the
engine.

3 The fuel filter is located in a plastic housing
at the front of the engine.

4 Cover the area below the filter housing with

17.8 ... then turn the filter housing cover
anti-clockwise to release the locking lugs
- early type filter assembly

... remove the metal sealing
ring...

rags or a piece of plastic sheeting, to protect
against fuel spillage.

§ Thoroughly clean the exterior of filter
housing, paying particular attention to the fuel
hose unions and the area around the cover-
to-housing joint.

6 Position a suitable container under the fuel
filter drain outlet. Open the drain screw on the
base of the filter housing, and allow the fuel to
drain completely. Securely tighten the drain
screw when the fuel has completely drained.
7 At the connections on the filter housing
cover, disconnect the fuel supply and raturn
hose quick-release fittings using a small
screwdriver to release the locking clip (see
illustration). Suitably plug or cover the open
hose unions to prevent dirt entry.

B Using a suitable socket engaged with the
hexagonal moulding on the filter housing
cover, tum the cover approximately a quarter
turn anti-clockwise to release the locking lugs
(see illustration).

9 Lift off the housing cover, and collec! the
metal sealing ring and the O-ning seal, then lift
out the filter element (see illustrations).

10 Remove all traces of dirt or debris from
inside the filter housing then fit the new fuel
filter element.
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17.8d ... then lift out the filter element -
early type filter assembly

11 Locate the O-ring seal in position,
followed by the metal sealing ring.

12 Refit the housing cover and tum i clock-
wisa untd tha arrow on the housing cover is in
line with the filter drain cutlet (see illustration).
13 Reconnect the fuel suppily and return
hoses, then start the engine and check for fuel
lnaks.

14 On completion, refit the engine cover and
éngine undertray and lower the vehicle to the
ground.

Later type filter assembly

Note: The I(ater type filter assembly
incorporales a fuel heating element and can
be recognised by the presence of an electnical
connector on the filter housing cover.

1§ Carry out the operations described
previousty in paragraphs 110 5.

16 At the connections on the filter housing
cover, dsconnect the fuel hose quick-release
fittings using a small screwdriver 10 release
the locking clip (see illustration). Suitably
plug or cover the open hose unions to prevent
dirt entry.

17 Disconnect the wiring connector from the
fuél haating alemant.

18 Unscrew the locking ring securing the
filter housing cover to the filter housing.

19 Lift off the housing covar, collect the seals
and lift cut the filter alemaent,

20 Remove all traces of dirt or debris rom
inside the filter housing then fit the new fuel
filter element.

21 Locate the new saals in positon and
place the housing cover on the filter housing.
22 Screw the locking ring onto tha housing
and tighten it sacuraly.

23 Reconnect the fuel hosas, then start the
engng and check for fuel leaks,

24 On completion, refit the engino cover and
enging undertray and lower the vehicle to the
ground

18 Air filter renewal
1 Disconnect the wiring connector from the

underside of the air mass meter (see
illustration).

turn it clockwise until the arrow is in line
with the drain outlet - early type assembly

2 Slacken the hese clip securing the air mass
meter inlet duct to the filter housing lid.

3 Undo the screws securing the bid to the air
filkar housing.

4 Lift up the bid and detach the air mass meter
inlet duct, then withdraw the filler eloment
frem the housing.

5 Wipe clean the inside of the filter housing,
then fit tha new filtar alement.

6 Refit the lid to the inlet duct and filter
housing. Tighten the hosa clip and sacure the
il with the relaning screws.

7 Aeconnect the alr mass meter wiring
connector.

19 Transmission oil level check %
"

Note: A suitable square-section wranch may
ba required to undo the transmission
fillerfievel plug. These wrenches can be
obtained from most motor factors or your
Citroén dealer. A new sealing washer will also
ba required when refitting the transmission
fillariiavel plug.

Y] /t may be possible to use the

== square end fitting on a
HiNT

ratchet handle (as found in a
typical socket set) to undo

e L W
18.1 Disconnect the air mass meter wiring
connector (A), then slacken the inlet duct
retaining clip (B)

17.16 Fuel hose quick-rolease fittings (A)

and wiring connectlor (B) - later type filler
assembly

1 The manual transmission ol does not need
to be renewed as part of the regular
maintenance schadule, but the ol lewval must
b= checked and if nacessary topped-up at the
interval specified here. To drain the
transmission as part of a repair procedura,
refer to the informaticn given in Chapter 7.

2 The oil level must be checked before the
vehicle is driven, or at least 5 minutes after the
engine has beén swilched off. If the oil is
checked immediately after driving the vehicle,
some of the ol will remain distributed around
the transmission components, resulting in an
inaccurate level reading.

3 With the vehicle on level ground, firmly
apply the handbrake, then jack up the front
and rear of the vehicle and supporl it securely
on axle stands (see Jacking and vehicle
suppovt). Note that the vehicie must be lavel,
to ensure accuracy. when checking the oll
lavel,

4 For improved access to the filler/level plug,
the centra section of the left-hand wheelarch
plastic liner can be removad after removing
the roadwheel, The linar is secured by stud-
type plastic ¢lips aleng it upper and front
aedges which can be removed using a forked
type tool. Extract all the clips, and remove the
liner centra section from under the front wing
(see illustration). It will bé necassary to ease
back the front section slightly to allow the
front edge of the centre section to be
released. Note how tho two sections overdap,
as you do this, to aid refitting.

5 Wipe clean the area around the filler/lavel

19.4 Extract the clips and remove the
wheelarch liner centre section for access
to the transmission filler/level plug
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plug, which is on the left-hand end of the
transmission. Unscrew the plug and clean it;
discard the sealing washer.

6 The oil level should reach the lower edge of
the filler/level hole. A certain amount of oil will
have gathared behind the filler/level plug, and
will trickle out when it is removed; this does
not necessarily indicate that the level is
correct. To ensure that a true level is
established, wait until the initial trickle has
stopped, then add oil as necessary until a
trickle of new oil can be seen emerging (see
lllustration). The level will be correct when
the flow ceases; use only good-quality oil of
the specified type (refer to Lubricants and
fuids).

7 If the transmission has been overfilled so
that oil flows out as soon as the filler/level
plug is removed, check that the vehicle is
completely level (front-to-rear and side-to-
side), and allow the surplus to drain off into a
container.

B When the level is correct, fit a new saaling
washer to the filler/level plug, refit the plug
and tighten it to the specified torque.

9 Refit the wheelarch liner and roadwheal,
then lower the vehicle to the ground. Tighten
the roadwhesl bolts to the specified torque.

%
Front brakes

1 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands (see Jacking and wvehicle
suppoart).

2 Inspect the area around both brake calipers
for signs of brake fluid leakage, either from the
piston seals, the brake pipe union or the bleed
screw,

3 Examine the brake hoses leading to each
caliper and check for signs of cracking,
chafing or damage. Renew a hose which
shows signs of deterioration without delay.

4 Ensure that the transmission is in neutral,
then grasp each front wheel hub and tum it by

20 Braking system check

e B E

19.6 Top-up the transmission until a
trickle of new oil can be seen emerging
from the filler/level plug

hand, Slight resistance Is normal, but if the
hub is difficult to turm smoothly, this indicates
that the brake pads are binding, possibly due
to a seized or partially-seized brake caliper
piston; refer to Chapter 9 for details of caliper
removal and overhaul.

5 Remove the front brake pads as described
in Chapter 9. Examine the brake pads and
measure the depth of the remaining friction
material. Renew all four pads, if any are wom
below their minimum lmit.

6 Using proprietary brake cleaning fluid and a
stiff brush, wash all traces of dirt and brake
dust from the brake calipers - take care to
avoid inhaling any of the airborne brake dust.
Examine the piston dust seal for signs of
damage or detaerioration and check that it is
securely seated In its retaining groove.

7 Check the condition of the brake disc with
reference to the information given in Chapter
g,

B Refil the front brake pads as described in
Chapter 9, then refit the roadwheels and lower
the front of the vehicle to the ground. Tighten
the roadwheel bolts to the specified torque.

Rear brakes

8 Chock the front wheels then jack up the
rear of the vehicle and support it on axle
stands (see Jacking and vehicle support).

10 Ensure that the handbrake is released,
then grasp each rear roadwheel and turn it by
hand. Slight resistance is normal, but if the
wheel is difficult to tum smoothly, this could

be due to a seized or partially-seized wheel
cylinder, or incorrect handbrake adjustment;
refer to Chapter 2 for further details,

11 Remaove the rear roadwheels, then with
raference to Chapter 9, remove the rear brake
shoes. Examine the brake shoes and measure
the depth of the remaining friction material.
Renew all four brake shoes, if any are worn
below their minimum fimit.

12 Check the brake drums for wear and
damage and check the area around the wheel
cylinder piston seals for signs of fluid leakage.
Check at the rear of the brake backplate for
evidence of fluid leakage from the brake pipe
union or bleed screw. Renew the wheel
cylinder without delay if it shows signs of
leakage; see Chapter 9 for details.

13 Using proprietary brake cleaning fluid and
a stiff brush, wash all traces of dirt and brake
dust from the wheel cylinders and backplates
- lake care to avoid inhaling any of the
airbome brake dust.

14 On completion, refit the brake shoes,
brake drums and roadwheels, then lower the
vehicle to the ground. Tighten the roadwheel
bolts to the specified torque.

21 Handbrake check
and adjustment

Refer to Chapter 9.

22 Timing belt renewal

Refer to Chapter 2C.

Note: Although the normal interval for iming
belt renewal is 75 000 miles (120 000 km), it is
strongly recommended that the Interval is
halved to 37 500 miles (60 000 km) on vehicles
which are subjected to intensive use, ie,
mainly short jourmeys or a fot of stop-start
driving. The actual belt renewal inferval is
therefore very much up to the individual
owner, but bear in mind that severe engine
damage will result if the belt breaks.

Every 75 000 miles (120 000 km) or 5 years

23 Coolant renewal

s

Cooling system draining
! Warning: Wait until the engine is

cold before starting this

procedure. Do not allow anti-
freeze to come in contact with your skin, or
with the painted surfaces of the vehicle.
Rinse off spills immediately with plenty of
water. Never leave antifrecze lying around

in an open container, or in a puddie in the
driveway or on the garage floor. Children
and pets are attracted by its sweet smell,
but antifreeze can be fatal if ingested.
Mote: Later models are filled with a ‘long-life’
coolant during vehicle assembly which is
claimed fo be suitable for ten years use before
renewal is required. If you are sure that the
vehicle is filled with this type of coolant, then
renewal may not be necessary at this service
interval. Consult your Citroén dealer for details
of coolant specification and renswal
recommendations.

1 With the engine completely cold. remove

the expansion tank filler cap. Turn the cap
slowly anti-clockwise, wait until any pressure
remaining in the system is released, then fully
unscrew the cap. Release the four plastic
fasteners and |ift off the engine cover

2 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands (see Jacking and wvehicle
support). Remaove the engine undertray.

3 Position a suitable container beneath the
bottom hose connection on the radiator.
Release the retaining clip, then disconnect the
hose and allow the coolant to drain into the
container.
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4 To assist draining. open the cooling system
bleed screws which are located in the heater
matrix outlel hose union on the engine

compartment bulkhead, and on the
thermostatl cover.
5 The manufacturers do not specify a

requirement to drain the cylinder block at the
time of routine coolant renewal. If, however,
the coolant is being drained as part of an
engine repair procedure (such as cylinder
head gasket renewal), then it is advisable 10
drain the cylinder block also. Mote thal the
cylinder block drain plug Is wirtually
inaccessible and it may be necessary to move
certain cables, brackets or hoses o one side
for access.

6 To drain the cylinder block, reposition the
container below the drain plug located at the
rear left-hand side of the cylinder block.
Remove the drain plug, and allow the coolant
to drain into the container.

7 On completion of draining, refit the radiator
bottom hose and cylinder block drain plug
{where applicable). Refit any components
disturbed for access then, unless the system
is to be fiushed, refit the engine undertray and
lower the vehicle to the ground.

Cooling system flushing

8 If coolant renewal has been neglected, or if
the antifreeze mixture has become diluted,
then in time, the cooling system may gradually
lose efficiency. as the coolant passages
become restncted due to rust, scale deposits,
and other sediment. Tha cooling system
efficiency can be restored by flushing the
systemn clean.

8 The radiator should be flushed separately
from the engine, lo avoid excess
contamination.

Radiator flushing

10 To flush the radiator, disconnect the top
and bottom hoses and any other relevant
hoses from the radiator, with reflarence to
Chapter 3.

11 Insert a garden hose into the radiator top
inlet, Direct a flow of clean water through the
radiator, and continue flushing until clean
water emerges from the radiator bottom outlet,
12 If after a reasonable penod, the water still
does not run clear, the radiator can be flushed
with a suitable proprietary cleaning agent,
suitable for radiators of plastic/aluminium
construction. It is Important that the
instructions provided with the product are

followed carefully. If the contamination is
particularly bad, insert the hose in the radiator
bottom outlet, and reverse-flush the radiator.

Engine flushing

13 To flush the engine, tighten the cooling
system bleed screws, then remove the
thermostat (see Chapter 3). Temporarily refit
the thermostat cover, without the thermostat.

14 With the top and bottom hoses
disconnected from the radiator, Insert a
garden hose into the radiator top hose. Direct
a clean flow of water through the engine, and
continue flushing until clean water emerges
from the radiator bottom hose.

15 When flushing is complete, refit the
thermostat and reconnect the hoses with
referance to Chapter 3.

Cooling system filling

16 Before attempting to fill the cooling
system, make sure that all hoses and clips are
in good condition, and that the clips are tight.
Mote that an antifreeze mixture must be used
all year round, to prevent corrosion of the
engine components (see the following sub-
Section).

17 If not already done, remove the expansion
tank filler cap and open all the cooling system
bleed screws (see paragraph 4).

18 To provide the required ‘head’ of coolant
necessary to force all trapped air from the
system, a ‘header tank' must be used when
refilling. Although Citroén dealers use a
special header tank, the same effect can be
achieved by using a suitable bottle, with a
seal between the bottle and the expansion
tank (see Haynes Hint).

19 Fit the ‘header tank’ to the expansion tank
and slowly fill the system, Coolant will emerge
from each of the bleed screws in turn, starting
with the lowest screw. As soon as coclant free
from air bubbles emerges from the lowest
screw, tighten that screw, and watch the next
bleed screw In the system. Repeat the
procedure until the coolant is emerging from
the highest bleed screw in the cooling sysiem
and all bleed screws are securely tightened.
20 Ensure that the 'header tank' is full (at
least 0.5 litres of coolant). Start the engine,
and run it at a fast idle speed (do not exceed
2000 rpm) until the cooling fan cuts in, and
then cuts out three times. Stop the engine.
Note: Take greal care not to scald yourself.

21 Aliow the engine to cool, then remove the
'header tank’.

Every 10 years - regardless of mileage

Cut the bottom off an old antifreaze
container to make a ‘header tank' for
use when refilling the cooling system.
The seal at the point arrowed must be

as airtight as possible,

22 When the engine has cooled, check the
coolant level with reference to Weekly checks.
Top-up the level if necessary, and refit the
expansion tank cap and engine cover,

Antifreeze mixture

23 The antifreeze should always be renewed
at the specified Intervals (see the note at the
beginning of this Section). This is necessary
not only to maintain the antifreeze properties,
but also to prevent corrosion which would
otherwise occur as the corrasion inhibitors
become progressively lass effective,

24 Always use an ethylene-glycal based
antifreeze which is suitable for usa in mixed-
metal cooling systems. A general guide to the
quantity of antifreeze and levels of protection
is given in the Specifications, but follow the
instructions provided by the antifreeze
manufacturer for exact requirements.

25 Belore adding antifreeze. the cooling
system should be completely drained,
preferably flushed, and all hoses checked for
condition and security.

26 After filling with antifreeze, a labeal should
be attached to the expansion tank, stating the
type and concentration of antifreeze used,
and the date installed. Any subsequent
topping-up should be made with the same
type and concentration of antifreeze.

27 Do not use engine antifreeze in the
windscreen/tallgate washer system, as it will
damage the vehicle paintwork. A screenwash
additive should be added to the washear
system in the quantities stated on the bottle.

A

24 Air bag(s) and seat belt N

pretensioner renewal

Due to the safety critical nature of the air
bag and seat bell pretensioner components,
these operations must be carried out by a
Citrogn dealer.



Chapter 2 Part A:

TU series petrol engine in-car repair procedures
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Compression lest = description and interpretation .. ............ 2 Eanral OTIRREIDNE v oo omp s ine moeen oy mem s o omnt i s ko m  pim 1
Crankshaftoilseals—renewal ...........ccciieiiniansnnans 14  Oil pump - removal, inspectionand refitting . . .............. ana 19
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Cylinder head cover—removaland refitting . .................. 4  Timing belt — general information, removal and refitting .. ....... . B
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Engine oil and filterrenewal .....................SeeChapter 1A T I o i A S SR F N R AR 7
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Degrees of difficulty
Easy, suitable for %\: Fairly easy, suitable i_% Fairly difficult, ‘f@ Difficult, suitable for % Very difficult, &
novice with little Zx | for beginner with 2t | suitable for competent & | experienced DIY &.: suitable for expert DIY g
experience .ﬁ sOme experience &N‘ DIY mechanic &: mechanic Ay | or professional qq‘:

Specifications

Engine (general)
Designation
Capacity
Engine codes":
Up to 2001 model year
2001 model year onward
Bore
Stroke . .
Direction of crankshaft rotation
Mo 1 cylinder location
Compression ratio (typical):
NFZ (TUSJP+/L3)
NFV (TUSJP/L4)

...............................................

|||||||||||||||||||||||||||||||||||||||||||||||||

----------------------------------------

.........................................

TUS
1587 cc (1.6 litre)

NFZ (TUSJP+/L3)

NFV (TUSJIP/LA)

78.50 mm

B2.00 mm

Clockwise (viewed from right-hand side of vehicle)
At transmission end of block

105:1

“The engine code is situated on front left-hand end of the engine, stamped directly on the cylinder block

Timing belt
Tension setting (see text = Section 6):
Initial setting
Final setting

Camshaft
Drive
NUMBEE GIDEEIINETE .. o wows s oom eomss m g a0 g e cims oy wg s Wi
Camshaft bearing journal diameter (outside diameter):

No 1

o et [ UG O . SO AL o Ml s 8

44 SEEM units
29 to 33 SEEM units

Toothed balt

36.950 to 36.925 mm
40.650 to 40.625 mm
41.250 to 41.225 mm
41.850 to 41.825 mm
42,450 to 42.425 mm

37.000 to 37.039 mm
40.700 to 47.739 mm
41.300 to 41.339 mm
41.200 to 41.938 mm
42.500 to 42.539 mm
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Valve clearances (engine cold)

R e o e e e i e 2R epLacre o

Lubrication system
Cllpumptype . cx.seesinnnins s

Minimum oil pressureat90°C ..............

..................

..................

------------------

4 bars at 4000 rpm

Gear-type, chain-driven off the crankshaft

Oil pressure warning switch operating pressure .................. 0.8 bars
Torque wrench settings Nm Ibf ft
Blg-and Beaing CAP ML .y e st da sl s s il odme el a5 38 28
Camshaft sprocket retainingbolt ..............ccoiiiiiian.... 80 59
Camshaft thrust fork retainingbolt ... ....... ... iiiii.s. 16 12
Crankshaft pulley retainingbalts ............ccoviiiniiian. .. 8 B
Crankshaft sprocket retainingbolt . .......cciviiiiniiniinniienn. 110 81
Cylinder head bolts:

DIEOONT s camimnari s i iRt SRR R AN 6 AR £ 3 20 15

-2 11T [ R g e S S e SOE SO . Angle-tighten a further 120°

SEBETINEE v v o5 T o WA Co o) B T s T B +.vs.. Angle-tighten a further 120°
CYINCIST NBA COVBETIVNIB: :issisaa s i o v 209 4 4 50 a 85 &5 afwes 4, 0 siuTo0m 16 12
Engine-to-transmission fixingbolts ...........ccciiiviiiiiinansn 50 37
Engine/transmission left-hand mounting:

Mounting bracket-to-body bolts . . . . ........coiiiiiiniiian, 25 18

Mounting bracket-to-transmission bolts . ................ cans  BO) 48

Rubber mountingcentrenut .. ...........ccvvuen, s g 1 O 48

Rubber mounting-to-bracketnuts ....... . ... ... ... ... ..ccc0n 22 16
Engine/transmission rear mounting:

Connecting link-to-mounting bracket bolt ......... AR P e e 55 41

Connecting link-to-subframe bolt . .. .....ccovvivuirnernennrens 55 41

Mounting bracket-to-cylinder block balts .............c.c00vuus 40 30
Engine/transmission right-hand mounting:

Lower support brace-to-engine . ............ .. 0iiiaan. e 19

Upper mounting bracket-to-engine bolts . . ... it et S R A B T 45 33

Upper mounting bracket-to-mounting rubbernut . .............. az 24

Upper suppori brace-to-enging . ... .........cc0ivernrssnnnns 26 19

Upper support brace-to-upper mounting bracket ............... 45 33
Flywheel retaining bolls (< oo i vanciinisivosvsomionsssssvessree 65 48
Main bearing cap bolts:

R BT e e e e s e S s e s 20 15

CRBEIRETY om0 O ) R B 3 e Angle-tighten a further 50°
Ol:pumprataining BoMR ... oo e P s i e e s e RS e B B B
Plston of) jat spray UBa BoME . . . .. .o v e s s sasises mae s 10 7
S P s ot i s Sl e A e AT T S e W i 30 22
Sump retainingnuts and bolts . ........c.iieinimiieanannnns B L]
Toming Dl Cover BolS . oo va S a ety S e S el 8 6
Timing belt tensionerpulley nut ... .....coiinirirnrrrrrnneennns 23 17

1 General information

Using this Chapter

This Part of Chapter 2 is devoted to in-
vehicle repair procedures for the TU series
petrol engines. Similar intormation covering
the EW series petrol engines, and the diesel
enging will be found in Chapters 2B and 2C.
All procedures concerning engine removal
and refitting, and engine block/cylinder head
overhaul for petrol and diesel engines can be
found in Chapters 2D and 2E as applicable.

Most of the operations included in Chapter 24
are based on the assumption that the engine is
still installed in the vehicle. Therefore, If this
information is being used during a complete
engine overhaul, with the engine already
removed, many of the steps included here will

not apply.
TU series engine description

The TU series engine is a well-proven unit
which has been fitted to many previous
Citroén and Peugeot vehicles. The engine is
of the in-line four-cylinder, single overhead
camshaft (SOHC) type, mounted transversely
at the front of the wvehicle. with the
transmission attached to its left-hand end.

The crankshaft runs in five main bearings.
Thrustwashers are fitted to No 2 main bearing
{upper half) to control crankshaft endfloat.

The connecting rods rotate on horizontally-
split bearing shalls at their big-ends. The
pistons are attached to the connecting rods
by gudgeon pins, which are an interference fit
in the connecting rod small-end eyes. The
aluminium-alloy pistons are fitted with three
piston rings — two compression rings and an
oll control ring.

The inlet and exhaust valves are each
closed by call springs, and operate in quides
pressed into the cylinder head; the valve seat
inserts are also pressed into the cylinder
head, and can be renewed separately if worn.
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The camshatt rotates directly in the cylinder
head, is driven by a toothed timing belt, and
operates the eight valves via rocker arms.
Valve clearances are adjusted by a screw-
and-locknut arrangement. The timing belt also
drives the coalant pump.

Lubrication is by means of an oil pump,
which is driven (via a chain and sprocket) off
the right-hand end of the crankshaft. It draws
oil through a strainer located in the sump, and
then forces it through an externally-mounted
filter into galleries in the cylinder block/
crankcase. From there, the oil is distributed to
the crankshaft (main bearings) and camshaft,
The big-end bearings are supplied with oil via
internal drillings in the crankshafi, while the
camshaft bearings also receive a pressurised
supply. The camshaft lobes and valves are
lubricated by splash, as are all other engine
components.

Throughout this manual, it is often
necessary to idenlify the engines not anly by
their capacity, but also by their engine code
which is incorporated in the engine number,
This can be found stamped on a machined
surface an the front face of the cylinder block
at the flywheel end. The first part of the engine
number gives the engine code — eg, NFZ [see
illustration).

Repair operations possible with
the engine in the vehicle

The following work can be carried out with
the engine in the vehicle:
a) Compression pressure - lesting.
b) Cylinder head cover - removal and
refitting.
c) Timing belt covers - removal and refitting.
d) Timing belt — removal, refitting and
adjustment.
&) Timing belt tensioner and sprockets —
removal and refitting.
fil Camshaft oil seal(s) — renewal.
g) Camshaft and rocker arms - removal,
inspection and refitling. "
h) Cylinder head — removal and refitting.
i) Cylinder head and pistons -
decarbonising.
) Sump - removal and refitting.
k) Qil pump - removal, overhaul and
refitting.
I} Crankshaft oil seals — renewal,
m) Engine/transmission mountings —
inspection and renewal,
n) Flywheel - removal, inspection and
refitting.
"The cylinder head must be removed for the
successiful completion of this work. Refer to
Section 10 for details.

R

1 When engine parformance is down, or if
misfiring occurs which cannot be attributed to
the ignition or fuel systems, a compressian

2 Compression test -
description and interpretation

1.9 Engine code is stamped on a plate
(arrowed) attached to the front of the
cylinder block - viewed from above

test can provide diagnostic clues as to the
engine’'s condition. If the test is performed
reqularly, it can give waming of trouble before
any other symptoms become apparent.

2 The engine must be fully warmed-up to
normal operating temperature, the battery
must be fully charged, and all the spark plugs
must be removed (see Chapter 14). The aid of
an assistant will also be required.

3 Referring to Chapter 12, disable and
depressurise the fuel system by identifying
and removing the fuel pump fuse from the

engine compartment fusebox. Start the
engina, and run it until it cuts out.
4 Disable the ignition system by

disconnecting the LT wiring connector from
the ignition coil module, referring to Chapter
5B for further information,

5 Fit a compression tester to the Mo 1
cylinder spark plug hole - the type of tester
which screws into the plug thread Is to be
preferred.

B8 Have the assistant hold the throttle wide
open, and crank the engine on the starter
motor; after one or two revolutions, the
compression pressure should build up to a
maximum figure, and then stabilise. Record
{he highest reading obtained,

7 Repeat the test on the remaining cylinders,
recording the pressure in each.

B All cylinders should produce very similar
pressures; a difference of more than 2 bars
between any two cylinders indicates a fault.
MNote that the compression should bulld-up
quickly in a healthy engine; low compression
on the first stroke, followed by gradually-
increasing pressure on successive strokes,
indicates worn piston rings. A low
compression reading on the first stroke, which
does not build-up during successive strokes,
indicates leaking valves or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression,
8 Although Citroén do not specify exact
compression pressures, as a guide, any
cylinder pressure of below 10 bars can be
considered as less than healthy. Refer to a
Citroén dealer or other specialist if in doubt as
to whether a particular pressure reading is
acceptable.

10 If the pressure in any cylinder is low, carry
out the following test to isolate the cause.
Introduce a teaspoonful of clean oll into that
cylinder through its spark plug hole, and
repeat the test,

11 If the addition of oil temporarily improves
the compression pressure, this indicates that
bore or piston wear is responsible for the
pressure loss, No improvement suggests that
leaking or burnt valves, or a blown head
gasket, may be to blame,

12 A low reading from two adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oil will confirm this,

13 If the compression reading is unusually
high, the combustion chambers are probably
coated with carbon deposits. If this is the
case, the cylinder head should be removed
and decarbonised.

14 On completion of the test, refit the spark

plugs and fuel pump fuse, and reconnect the
3 Engine assembly/

ignition coil module wiring cannector.,
valve timing holes - %
general information and usage &:

Note: Do not attempt to rotate the engine
whilst the crankshaft/camshaft are locked in
position. If the engine is fo be left in this state
for a long period of time, it is a good idea to
place warning nolices inside the vehicle, and
in the engine compartment. This will reduce
the possibility of the engine being accidentally
cranked on the starter motor, which is likely to
cause damage with the locking pins in place.

1 On all engines, timing holes are drilled in
the camshaft sprocket and in the flywheel.
The holes are used to ensure that the
crankshaft and camshaft are correctly
positioned when assembling the engine {to
prevent the possibility of the valves contacting
the pistons when refitting the cylinder head),
or refitting the timing belt. When the timing
holes are aligned with access holes In the
cylinder head and the cylinder block, suitable
diameter pins or bolts can be inserted to lock
both the camshaft and crankshaft in position,
preventing them from rotating. Proceed as
follows.

2 Remove the timing belt upper cover as
described in Section 5.

3 The crankshaft must now be turned until
the timing hole in the camshaft sprocket is
aligned with the corresponding hole in the
cylinder head. The holes are aligned when the
camshaft sprocket hole is In the 2 o'clock
position, when viewed from the right-hand
end of the engine. The crankshaft can be
turned by using a spanner on the crankshaft
sprocket bolt, noting that it should always be
rotated in a clockwise direction (viewed from
the right-hand end of the engine).

4 With the camshaft sprocket hole correctly
positioned, insert a 8 mm diameter bolt or drill
bit through the hole in the front, left-hand
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3.4 Insert a 8 mm bolt (arrowed) through the hole in cylinder
block flange and into the timing hole in the flywheel . ..

flange of the cylinder block, and locate it in
the timing hole in the flywheel (see
illustration). Note that it may be necessary to
rotate the crankshaft slightly, to get the holes
to align.

5 With the flywheel correctly positioned,
insert a 10 mm diameter boll or drill bit
through the timing hole in the camshaft
sprocket, and locate it In the hole in the
cylinder head (see illustration).

6 The crankshaft and camshaft are now
locked in position, preventing unnecessary
rotation.

4.2 Disconnect the breather hose
cylinder head cover

5.1a Unclip the hose from the upper
timing belt cover. ..

4 Cylinder head cover -
removal and refitting

VO

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter),

2 Release the quick-release fitting and
withdraw the breather assembly from the
cylinder head cover (see illustration).

3 Undo the two retaining nuts, and remove
the washer from sach of the cylinder head
cover studs.

4 Lift off the cylinder head cover, and remove
it along with its rubber seal. Examine the seal
for signs of damage and deterioration, and if
necessary, renew it.

5 Remove the spacer from each stud, and lift
off the oil baffle plate.

Refitting

6 Carefully clean the cylinder head and cover
mating surfaces, and remove all traces of oil.
7 Fit the rubber seal over the edge of the
cylinder head cover, ensuring that it is
correctly located along its entire length.

.. then insert a 10 mm bolt through the camshaft sprocket
timing hole, and locate it in the cylinder head

5.1b ...undo the front mounting bolt. ..

B Refit the oil baffle plate to the engine, and
locate the spacers in their recesses in the
baffle plate.

9 Carefully refit the cylinder head cover to the
engine, taking great care not to displace the
rubber seal.

10 Check that the seal is correctly located,
then refit the washers and cover retaining
nuts, and tighten them to the specified torgue.
11 Refit the breather assembly to the stub on
the cylinder head cover, pushing it down until
it locks into place.

12 Reconnect the battery negative terminal
on completion.

5 Timing belt covers - _%&
removal and refitting Ny
X
Removal
Upper cover

1 Unclip the hose from the top of the upper
cover. Slacken and remove the two retaining
bolts {one at the front and one at the rear), and
remove the upper timing cover from the
cylinder head (see illustrations).

5.1¢ ...and rear mounting bolt ...

|
-



TU series petrol engine in-car repair procedures 2Ae5

Lower cover

2 Remove the auxiliary drivebelt as described
in Chapter 1A.

3 Remove the upper cover as described
previously.

4 Slacken and remove the three retaining
bolts (one at the rear of the cover, beneath the
engine mounting plate, and two directly above
the crankshaft pulley).

5 Undo the three crankshaft pulley retaining
bolts and remove the pulley, noting which way
round it is fitted.

6 Slacken and remove the remaining retaining
bolt{s), and slide the lower cover off the end of
the crankshatt.

Refitting

Upper cover

7 Refit the cover, ensuring it is correctly
located with the lower cover, and tighten its
retaining bolts. Locate the hose in its retaining
clip on the cover.

Lower cover

B Locate the lower cover gver the timing bell
sprocket, and tighten its retaining bolt(s).

8 Fit the pulley to the end of the crankshaft,
ensuring it is fitted the correct way round, and
tighten its bolts lo the specified torque.

10 Refit the upper cover as described above,
then refit and tension the auxillary drivebelt as
describad in Chapter 1A,

6 Timing belt -
general information,
removal and refitting

1

Note: Citroén specify the use of an electronic
belt tension checking tool (SEEM 4122-T), and
valve rocker contact plate (4533-T.2.) to
correctly set the timing belt tension. The
following procedure assumes that this
equipment (or suitable alternatives) is
available. Accurate tensioning of the timing
belt is essential, and if access to this
equipment cannot be obtained, it is
recommended that the work Is entrusted to a
Citroén dealer or suitably-equipped garage.

General information
1 The timing belt drives the camshaft and

coolant pump from a toothed sprocket on the
right-hand end of the crankshaft. If the belt
breaks or slips in service, the pistons are likely
to hit the valve heads, resulting in extensive
(and expensiva) damage.

2 The timing belt should be renewed at the
specified intervals (see Chapter 1A), or earlier
if it is contaminated with oil or if it is at all
noisy In operation (a "scraping’ noise due to
uneven wear),

3 If the timing belt is being removed, it is a
wise precaution to check the condition of the
coolant pump at the same time (check for
signs of coolant leakage). This may avoid the
need to remove the timing belt again at a later
stage, should the coolant pump fail,

Removal

4 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Section of this manual).

5 Align the engine assembly/valve timing
holes as described in Section 3, and lock both
the camshaft sprocket and the flywheel in
position. Do not attempt to rotate the engine
whilst the locking tools are in position.

6 Remove the timing belt upper and lower
covers as described in Section 5.

7 Loosen the timing belt tensioner pulley
retaining nut. Allow the pulley to pivot in a
clockwise direction, to relieve the tension
from the timing bell. Retighten the tensioner
pulley retaining nut to secure it in the
slackened position.

B |f the timing belt is to be re-used, use white
paint or similar to mark the direction of
rotation on the belt (if markings do not already
exist) (see illustration). Slip the belt off the
sprockets.

9 Check the timing belt carefully for any signs
of uneven wear, splitting, or oil contamination.
Pay particular attention to the roots of the
teeth. Renew the belt if there is the slightest
doubt about its condition. If the engine is
undergoing an overhaul, ranew the belt as a
matter of course, regardless of its apparent
condition. The cost of a new belt is nothing
when compared to the cost of repairs, should
the belt break in service. If signs of oil
contamination are found, trace the source of
the oil leak, and rectify it. Wash down the
engine timing belt area and all related
components, to remove all traces of oil.

Refitting

10 Prior to refitting, thoroughly clean the
timing belt sprockets. Check that the
tensioner pulley rotates freely, without any
sign of roughness. If necessary, renew the
tensioner pulley as described in Section 7.
Make sure that the locking tools are still in
place, as described in Section 3.

11 Manoeuvre the timing belt into position,
ensuring that the arrows on the belt are
pointing in the direction of rotation (clockwise,
when viewed from the right-hand end of the
engine),

12 Do not twist the timing belt sharply while

. i i J
6.8 Mark the direction of rotation on the
belt, if it is to be re-used

refitting it. Fit the belt over the crankshaft and
camshaft sprockets. Make sure that the ‘front
run’ of the belt is taut - le, ensure that any
slack is on the tensioner pulley side of the
belt. Fit the belt over the coolant pump
sprocket and tensioner pulley. Ensure that the
belt teeth are seated centrally in the
sprockets.

13 Slacken the tensioner pulley retaining nut
and insert a short length of 8.0 mm square bar
into the sguare hole on the front face of the
tensioner pulley (see Tool Tip 1). Using the
square bar and a spanner, pivot the pulley
anti-clockwise to remove all free play from the
timing belt, then retighten the nut.

14 The timing belt must now be accurately
tensioned wusing electronic bell tension
measuring equipment as follows.

Tensioning

15 Fit the sensor head of the belt tensioning
measuring equipment to the 'front run' of the
timing belt, approximately midway between
the camshaft and crankshaft sprockets.

16 Slacken the tensioner pulley retaining nut,
then using the square bar and spanner, pivol
the tensioner pulley anti-clockwise until an
initial setting of 44 SEEM units is displayed on

Tool Tip 1: A square section tool to fit
the timing belt tensioner pulley can be
made from a length of standard 8 mm
door handle rod (A), obtained from a DIY
shop, and then cut to size. Once the rod
has been fitted to the tensioner, the
timing belt can be tensioned by turming
the rod with an 8 mm spanner (B).
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6.16 Slacken the tensioner centre nut, then
pivot the tensioner pulley anti-clockwise
using the 8 mm bar and a spanner

A Tensioner centre nut
8 8mm bar

the tensioning measuring equipment (see
illustration). Hold the tensioner pulley in thal
position and retighten the retaining nut.

17 Remove the locking tools from the
camshaft sprocket and flywheel, and remove
the tension measuring equipment from the
beilt.

18 Using a suitable socket and extension bar
on the crankshaft sprocket bolt, rotate the
crankshaft through four complete rotations in
a clockwise direction (viewed from the right-
hand end of the engine). Do not at any time
rotate the crankshaft anti-clockwise. Refit tha
locking tool to the flywheel and check that the
camshaft sprocket timing hole is aligned.

19 To enable an accurate belt tension final
setting to be achieved, all the load exerted on
the camshaft lobes through the action of the
valve springs and rocker arms must be
removed. To do this, CitroEn mechanics use
a valve rocker contact plate (special tool
4533-T.Z.) which is simply a steel plate fitted
over the rocker arms in place of the cylinder
head cover, and secured using the cylinder
head cover retaining nuts. Eight studs and
suitable locknuts are fitted to the plate, with
each stud located directly over the valve
stem end of each rocker arm. The studs are
then screwed down until they just lift the
rocker arms away from the camshaft lobes

Tool Tip 2: A valve rocker contact plate
can be made from steel sheet with
eight studs and locknuts to contact the
rocker arms.

and are then secured in that position with the
locknuts. This has the effect of removing all
the load from the camshaft, allowing it to
move very slightly as the belt tension is
adjusted. If this is not done, the tension
reading shown on the belt tension measuring
equipment will be inaccurate. If the special
tool cannot be obtained, a suitable alternative
can be fabricated (see Tool Tip 2).

20 Remove the cylinder head cover [see
Section 4). Slacken the eight rocker arm
contact bolts in the valve rocker contact plate
and fit the contact plate to the cylinder head,
observing the correct fitted direction. Tighten
each rocker arm contact bolt until the rockers
are just free of the camshaft lobes. Do not
over-tighten the contact bolts otherwise the
valves will contact the pistons.

21 Ensure that the fiywheel locking tool is in
place, but the camshaft sprocket locking tool
is removead.

22 Refit the tension measuring equipment to
the belt, slacken the tensioner pulley retaining
nut, and turn the tensioner pulley until a setting
of between 29 and 33 SEEM units is indicated
on the measuring equipment. Hold the
tensioner pulley in this position and tighten the
retaining nut 1o the specified torque,

23 Remove the measuring squipment from
the belt, the valve rocker contact plate from
the cylinder head, and the locking tool from
the flywheel. Rotate the crankshaft through
another two complete rotatlons in a clockwise
direction and check that both the camshaft
sprocket and flywheel timing holes are
realigned, and that the locking tools can be
inserted. Do not at any time rotate the
crankshaft anti-clockwise, If the locking tools
cannot be inserted, repeat the refitting and
tensioning procedure. If all is satisfactory,
ramove the locking tools.

24 With the belt tension correctly set, refit the
cylinder head cover and timing belt covers,
and recannect the battery negative terminal.

7 Timing belt tensioner
and sprockets — removal,
inspection and refitting

I

Note 1: This Section describes the removal
and refitting of the components concerned as
individual operations. If more than one of them
is to be removed at the same time, start by
removing the timing belt as described in
Section 6; remove the component as
described below, ignoring the preliminary
dismantfing steps.

MNote 2: The following operations enfail the
slackening and then retensioning of the timing
belt. Refer to Section 6 and ensure that the
necessary equipment to accurately tension
the timing beit is available, before proceeding.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery n the
Reference Chapter).

2 Position the engine assembly/valve timing
holes as described in Section 3, and lock both
the camshaft sprocket and flywheel in
position. Do not attempt to rotate the engine
whilst the locking tools are in position.

Camshaft sprocket

3 Remove the timing belt upper and lower
covers as described in Section 5.

4 Loosen the timing belt tensioner pulley
retaining nut. Rotate the pulley in a clockwise
direction, using a suitable square-section bar
fitted to the hole in the pulley hub (see Tool
Tip 1 in Section 6). Retighten the retaining nut
to hold the pulley in the slackened position.

5 Disengage the timing belt from the
sprocket, and move the belt clear, taking care
not ta bend or twist it sharply. Remove the
locking tool from the camshaft sprocket.

6 Slacken the camshafl sprocket retaining
balt and remove it, along with its washer. To
prevent the camshaft rotating as the bolt is
slackened, a sprocket-holding tool will be
reguired. In the absence of the special Citroén
tool, an acceptable substitute can ba easily
fabricated (see Tool Tip). Do not attempt to
use the locking tool inserted into the engine
assembly/valve timing hole to pravent the
sprocket from rotating whilst the bolt Is
slackened.

7 With the retaining bolt removed. slide the
sprocket off the end of the camshafi. If the
locating peg is a loose fit in the rear of the
sprocket, remove it for safe-keeping. Examine
the camshaft oil seal for signs of oil leakage
and, Il necessary, renew it as described in
Saction B.

._'k -.".%' ? e w
To make a camshaft sprocket holding
tool, obtain two lengths of steel strip
about 6 mm thick by 30 mm wide or
similar, one 600 mm long, the other
200 mm leng (all dimensions approx-
imate). Bolt the two strips together to
form a forked end, leaving the bolt
sleck so that the shorter strip can
pivot freely. At the end of each ‘prong’
of the fork, secure a bolt with a nut
and a locknut, to act as the fulcrums;
these will engage with the cut-outs in
the sprocket, and should protrude by
about 30 mm.
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7.10 Lock the fiywheel ring gear to prevent
the crankshaft rotating

Crankshaft sprocket

8 Remove the upper and lower timing belt
covers as described in Section 5.

8 Loosen the timing belt tensioner pulley
retaining nut. Rotate the pulley in a clockwise
direction, using a suitable square-section bar
fitted to the hole in the pulley hub (see Tool
Tip 1 in Section 6). Retighten the retaining nut
to hold the pulley in the slackened position.
10 To prevent crankshaft rotation whilst the
sprocket retaining bolt is slackened, select
top gear and have an assistant apply the
brakes firmly. Alternatively, the flywheel ring
gear can be locked using a suitable tocol made
from stesl angle; remove the cover plate from
the base of the transmission bellhousing and
bolt the tool to the bellhousing flange so it
engages with the ring gear teeth. If the engine
has been removed from the vehicle, lock the
flywheel ring gear, using an arrangement
similar to that shown (see illustration). Do not
be tempted to use the flywheel locking tool
described in Sectlion 3 to prevent the
crankshaft from rotating; temporarily remove
the locking tool from the flywheel prior to
slackening the pulley bolt, then refit it once
the bolt has been slackened.

11 Unscrew the retaining bolt and washer,
then slide the sprocket off the end of the
crankshafl (see illustrations). Refit the
locking tool to the flywheel.

12 If the Woodruff key is a loose fit In the
crankshaft, remove it and store it with the
sprocket for safe-keeping. If necessary, also
slide the flanged spacer off the end of the
crankshaft (see illustration). Examine the
crankshaft oil seal for signs oil leakage and, if
necessary, renew as described in Section 14.

Tensioner pulley

13 Remove the timing belt upper and lower
covers as described in Section 5.

14 Slacken and remove the timing belt
tensioner pulley retaining nut, and slide the
pulley off its mounting stud. Examine the
mounting stud for signs of damage and, if
necessary, renew it.

Inspection

15 Clean the sprockets thoroughly, and
renew any that show signs of wear, damage
or cracks. If any of the sprockets are to be

7.11a Remove the crankshaft sprocket
bolt...

renewed, the timing belt should also be
renewed as a matter of course.

16 Clean the tensioner assembly, but do not
use any strong solvent which may enter the
pulley bearing. Check that the pulley rotates
freely about its hub, with no sign of stiffness
or of free play. Renew the tensioner pulley if
there is any doubt about its condition, or if
there are any obvious signs of wear or
damage.

Refitting

Camshaft sprocket

17 Refit the locating peg (where removed) to
the rear of the sprocket, then locate the
sprocket on the end of the camshaft. Ensure
that the locating peg is correctly engaged with
the cut-out in the camshaft end.

18 Refit the sprocket retaining bolt and
washer. Tighten the bolt to the specified
torque, whilst retaining the sprocket with the

holding tool.
19 Realign the timing hole in the camshait
sprocket (see Section 3) with the

correspoending hele in the cylinder head, and
refit the locking tool.

20 Refit the timing belt to the camshaft
sprocket. Ensure that the “front run’ of the belt
is taut - ie, ensure that any slack is on the
tensioner pulley side of the belt. Do not twist
the belt sharply while refitting it, and ensure
that the belt teeth are seated centrally in the
sprockets.

21 Loosen the tensioner pulley retaining nut.
Using the square-section bar and a spanner,
rotate the pulley anti-clockwise to remove all

7.12 Remove the flanged spacer if
necessary

ACPRL
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7.11b ... then slide off the sprocket

free play from the timing belt, then retighten
the nut.

22 Tension the timing belt as described In
Section 6.

23 Refit the timing belt covers as described
in Section 5.

Crankshaft sprocket

24 Where removed, locate the Woodruff key
in the crankshaft end, then slide on the
flanged spacer, aligning its slot with the
Woodruff key.

25 Align the crankshaft sprocket slot with the
Woodruff key, and slide it onto the end of the
crankshaft.

26 Temporarily remove the locking tool from
the flywheel, then refit the crankshaft sprocket
retaining bolt and washer. Tighten the bolt to
the specified torque, whilst preventing
crankshaft rotation using the method
employed on removal. Refit the locking tool to
the flywheel.

27 Relocate the timing belt on the crankshaft
sprocket. Ensure that the 'front run' of the balt
is taut = ie. ensure that any slack is on the
tensioner pulley side of the bell. Do not twist
the belt sharply while refitting it, and ensure
that the belt teeth are seated centrally in the
sprockets.

28 Loosen the tensioner pulley retaining nut.
Using the square-section bar and a spanner,
rotate the pulley anti-clockwise to remove all
free play from the timing belt, then retighten
the nut.

29 Tension the timing belt as describaed in
Section 6.

30 Refit the timing belt covers as described
in Section 5.

Tensioner pulley

31 Refit the tensioner pulley to its mounting
stud, and fit the retaining nut.

32 Ensure that the ‘front run’ of the belt is
taut - ie, ensura that any slack is on the pulley
side of the belt. Check that the belt is centrally
located on all its sprockets. Rotate the pulley
anti-clockwise to remove all free play from the
timing belt, then tighten the pulley retaining
nut securely.

33 Tension the belt as described in Section 6.
34 Refit the timing belt covers as described
in Section 5.
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8.2 Carefully prise the camshaft oil seal

from its housing with a flat-bladed
screwdriver

8 Camshaft oil seal -
renewal

Note: If the camshaft oil seal is to be renewed
with the timing belt still in place, check first
that the belt is free from oil contamination.
(Renew the belt as a matter of course if signs
of oil contamination are found; see Section 6.)
Cover the belt to protect it from oil
contamination while work is in progress.
Ensure that all traces of oil are removed from
the area before the belt is refitted.

1 Remove the camshaft sprocket as
described in Section 7.

2 Punch or drill two small holes opposite
each other in the oll seal. Screw a self-tapping
screw Into each, and pull on the screws with
pliers to extract the seal. Alternatively,
carefully prise the seal from its housing with a
flat-bladed screwdriver (see illustration).
Take great care to avoid scoring the cylinder
head and camghaft sealing surfaces.

3 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

4 Lubricate the lips of the new seal with clean
engine oil, and drive it into position until it
seats on its locating shoulder. Use a suitable
tubular drift, such as a socket, which bears
only on the hard outer edge of the seal. Take
care not to damage the seal lips during fitting.
Note that the seal lips should face inwards.

5 Refit the camshaft sprocket as described in
Section 7.

9 Valve clearances -
checking and adjustment

Note: The valve clearances must be checked
and adjusted only when the engine is cold.

1 The importance of having the valve
clearances correctly adjusted cannot be
overstressed, as they vitally affect the
performance of the engine. If the clearances
are too big, the engine will be noisy
(characteristic rattling or tapping noises) and
engine efficiency will be reduced, as the
valves open too late and close too early. A
more serious problem arises if the clearances
are too small, however. If this Is the case, the
valves may not close fully when the engine is
hot, resulting in serious damage to the engine
(eg, burnt valve seats and/or cylinder head
warping/cracking). The clearances are
checked and adjusted as follows.

2 Remove the cylinder head cover as
described in Section 4,

3 The engine can now be turned using a
sultable socket and extension bar fitted to the
crankshaft sprocket/pulley bolt.

™ Turning the engine will be
| easier if the spark plugs are
removed first - see Chap-
ter 1A,

10.4 Remove the circlip, and slide the
components off the end of the rocker arm

4 It is Important that the clearance of each
valve is checked and adjusted only when the
valve is fully closed, with the rocker arm
resting on the heel of the cam (directly
opposite the peak). This can be ensured by
carrying out the adjustments in the following
sequence, noting that No 1 cylinder is at the
transmission end of the engine. The correct
valve clearances are given in the
Specifications at the start of this Chapter. The
valve locations can be determined from the
position of the manifolds.
Valve fully open Adjust valves

Ne 1 exhaust No 3 in. and No 4 ex.
No 3 exhaust No 4 in. and No 2 ex.
No 4 exhaust No 2in. and No 1 ex.
No 2 exhaust No 1 .in. and No 3 ex.

5 Start by turning the crankshaft in the normal
direction of rotation until the exhaust valve for
No 1 cylinder is fully open. The clearances for
No 3 cylinder inlet valve and No 4 cylinder
exhaust valve can now be checked. The
clearances are checked by inserting a feeler
blade of the correct thickness between the
valve stem and the rocker arm adjusting
screw. The feeler blade should be a light,
sliding fit, similar to a knife through butter. If
adjustment is necessary, slacken the
adjusting screw locknut, and turn the screw
as necessary. Once the correct clearance is
obtained, hold the adjusting screw and
securely tighten the locknut. Recheck the
valve clearance, and adjust again if
necessary.

6 Rotate the crankshaft until the next valve in
the sequence is fully open, and check the
clearances of the next two specified valves.

7 Repeat the procedure until all eight valve
clearances have been checked (and Iif
necessary, adjusted), then refit the cylinder
head cover as described in Section 4.

10 Camshaft and rocker arms -
removal,
and refitting

General information

1 The rocker arm assembly is secured to the
top of the cylinder head by the cylinder head
bolts. Although In theory it is possible to undo
the head bolts and remove the rocker arm
assembly without removing the head, in
practice, this is not recommended. Once the
bolts have been removed, the head gasket will
be disturbed, and the gasket will almost
certainly leak or blow after refitting. For this
reason, removal of the rocker arm assembly
cannot be done without removing the cylinder
head and renawing the head gasket.

2 The camshaft is slid out of the right-hand
end of the cylinder head, and it therefore
cannot be removed without first removing the
cylinder head, due to a lack of clearance.

Removal

Rocker arm assembly

3 Remove the cylinder head as described in
Section 11.

4 To dismantle the rocker arm assembly,
carefully prise off the circlip from the right-
hand end of the rocker shaft; retain the rocker
pedestal, to prevent it being sprung off the
end of the shaft. Slide the various
components off the end of the shaft, keeping
all components in their correct fitted order
(see illustration). Make a note of each
component's correct fitted position and
orientation as it is removed, to ensure it is
fitted correctly on reassembly.

5 To separate the left-hand pedestal and
shaft, first unscrew the cylinder head cover
retaining stud from the top of the pedestal:
this can be achieved using a stud extractor, or
two nuts locked together. With the stud
removed, unscrew the grub screw from the
top of the pedestal, and withdraw the rocker
shaft (see illustrations).

Camshaft

6 Remove the cylinder head as described in
Section 11.

7 With the head on a bench, remove the
sprocket locking tool. then remove the
camshaft sprocket as described in Section 7.

8 Unbolt the coolant housing from the left-
hand end of the cylinder head. Undo the
retaining bolt, and remove the camshaft thrust
fork from the cylinder head (see illustration).

9 Using a large flat-bladed screwdriver,
carefully prise the oll seal out of the right-hand
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| Ll V(N
10.5a To remove the left-hand pedestal,

lock two nuts together and unscrew the
stud ...

end of the cylinder head, then slide out the
camshaft (see illustrations). Discard the seal
- a new one must be used on refitting.

Inspection

Rocker arm assembly

10 Roller rocker arms are used incorporating
a roller bearing at the camshaft lobe contact
point. Check for any sign of excess play of the
roller bearing or any roughness as it is rotated.
Renew worn components as necessary. If a
rocker arm roller bearing contact surface is
badly scored, also examine the corresponding
lobe on the camshaft for wear, as both will
ikely be wom,

11 Inspect the ends of the (valve clearance)
adjusting screws for signs of wear or damage,
and renew as required.

12 If the rocker arm assembly has been
dismantled, examine the rocker arm and shaft
bearing surfaces for wear ridges and scoring.
H there are obvious signs of wear, the relevant
rocker armis) and/or the shaft must be
renewed

Camshaft

13 Examine the camshaft bearing surfaces
and cam lobes for signs of wear ridges and
scoring. Renew the camshaft if any of these
conditions are apparent. Examine the
condition of the bearing surfaces, both on the
camshaft journals and in the cylinder head. If
the head bearing surfaces are worn
excessively, the cylinder head will need to be
renewed. If the necessary measuring
equipment is avallable, camshaft bearing
purnal wear can be checked by direct
measurement, noting that No 1 journal is at
the transmission end of the head.

¥4 Examine the thrust fork for signs of wear
or scoring, and renew as necessary.

Refitting
Rocker arm assembly

15 If the rocker arm assembly was
dismantled, refit the rocker shaft to the left-
hand pedestal, aligning its locating hole with
the pedestal threaded hole. Refit the grub
screw, and tighten it securely. With the grub
screw in position, refit the cylinder head cover
mounting stud to the pedestal, and tighten it
securely. Apply a smear of clean engine oil to

10.5b ... then remove the grub screw

the shaft. then slide on all removed
components, ensuring each is correctly fitted
in its original position. Once all components
are in position on the shaft, compress the
right-hand pedestal and refit the circlip.
Ensure that the circlip is correctly located in
its groove on the shaft.

16 Refit the cylinder head and rocker arm
assembly as described in Section 11.

Camshaft

17 Ensure that the cylinder head and
camshaft bearing surfaces are clean, then
liberally oil the camshaft bearings and lobes.
Slide the camshaft back into position in the
cylinder head.

18 Locate the thrust fork with the left-hand
end of the camshaft. Refit the fork retaining
bolt, tightening it to the specified torque
setting.

19 Ensure that the coolant housing and
cylinder head mating surfaces are clean and
dry, with all traces of old sealant removed.
Using RTV sealant, refit the coclant housing to
the left-hand end of the cylinder head. Tighten
the retaining bolts securely in a progressive
sequence.

20 Lubricate the lips of the new seal with
clean engine oil, then drive it into position until
it seats on its locating shoulder. Use a
suitable tubular drift, such as a socket, which
bears only on the hard outer edge of the seal.
Take care not to damage the seal lips during
fitting. Note that the seal lips should face
inwards.

21 Refit the camshaft sprocket as described
in Section 7.

10.8 Undo the retaining bolt, and remove
the camshaft thrust fork (arrowed) . . .

22 Refit the cylinder head as described in

Section 11.

11 Cylinder head -
N

removal and refitting
Note: The following operations entail the
slackening and then retensioning of the timing
belt. Refer to Section 6 and ensure that the
necessary equipment to accurately tension
the timing belt is available, before proceeding.

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Drain the cooling system as described in
Chapter 1A,

3 Remove the cylinder head cover as
described in Section 4,

4 Align the engine assembly/valve timing
holes as described in Section 3, and lock both
the camshaft sprocket and flywheel in
position. Do not attempt to rotate the engine
whilst the locking tools are in position.

5 Note that the following text assumes that
the cylinder head will be removed with both
inlet and exhaust manifolds attached; this is
easier, but makes it a bulky and heavy
assembly to handle. If it is wished to remove
the manifolds first, proceed as described in
Chapter 4A.

6 Working as described in Chapter 4A,
disconnect the exhaust system front pipe
from the manifold. Disconnect or release the

10.9a ... prise out the oil seal ...
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lambda sensor wiring, so that it is not strained
by the weight of the exhaust.

7 Remove the air cleaner housing and inlet
duct assembly as described in Chapter 4A.

8 Carry out the following operations as
described in Chapter 4A:

a) Depressurise the fuel system, and
disconnect the fuel feed hose from the
fuel rail (plug all openings, to prevent loss
of fuel and entry of dirt into the fuel
system).

b) Disconnect the accelerator cable,

¢) Disconnect the relevant electrical
connectors from the throttle housing, fus!
injectors and the idle speed stepper
mator.

d) Disconnect the vacuum servo unit hose,
coolant hose(s) and all the other
relevant/breather hoses from the
manifold.

9 Remove the lower timing belt cover as
described in Section 5.

10 Loosen the timing belt tensioner pulley
retaining nut. Pivot the pulley in a clockwise
direction, using an B.0 mm square-section
bar fitted to the hole in the pulley hub (see
Section 8), then retighten the retaining nut.

11 Disengage the timing belt from the
camshaft sprocket, and position the beilt clear
of the sprocket. Ensure that the belt Is not
bent or twisted sharply.

12 Slacken the retaining clips, and
disconnect the coolant hoses from the
thermostat housing (on the left-hand end of
the cylinder head).

13 Depress the retaining clip(s), and
disconnect the wiring connector(s) from the
electrical switch and/or sensor(s) which are
screwed into the thermostat housing/cylinder
head (as appropriate).

14 Disconnect the wiring connector from
the ignition coil module. If the cylinder head
is to be dismantled for overhaul, remove the
ignition coll module as described in Chap-
ter 5B.

15 Slacken and remove the bolt securing the
engine ol dipstick tube to the cylinder head.
16 Working in the reverse of the sequence
shown In lllustration 11.33, progressively
slacken the ten cylinder head bolts by half a
turn at a time, until all boits can be unscrewed
by hand.

11.2Ba Position a new gasket on the
cylinder block surface. ..

17 With all the cylinder head bolts removed,
lift the rocker arm assembly off the cylinder
head. Note the locating pins which are fitted
to the base of each rocker arm pedestal. If
any pin is a loose fit in the head or pedestal,
remove it for safe-keeping.

18 Carefully lift the cylinder head off the
engine. Seek assistance if possible, as it is a
heavy assembly, especially if it is being
removed complete with the manifolds.

19 Remove the gasket from the top of the
block, noting the two locating dowels. If the
locating dowels are a loose fit, remove them
and store them with the head for safe-
keeping.

20 If the cylinder head is to be dismantled for
overhaul, remove the camshaft as described
in Section 10, then refer to Part D of this
Chapter.

Preparation for refitting

21 The mating faces of the cylinder head and
cylinder block/crankcase must be perfectly
clean before refitting the head. Citroén
racommend the use of a scouring agent for
this purpose, but acceptable results can be
achieved by using a hard plastic or wood
scraper to remove all traces of gasket and
carbon, The same method can also be used
to clean the piston crowns. Take particular
care to avoid scoring or gouging the cylinder
head/cylinder block mating surfaces during
the cleaning operations, as aluminium alloy is
easily damaged. Also, make sure that the
carbon debris is not allowed to enter the ol
and water passages - this is particularly
important for the lubrication system, as
carbon could block the oil supply to the
engine’'s components. Using adhesive tape
and paper, seal the water, oil and bolt holes in
the cylinder block/crankcase.

entering the gap between
m the pistons and bores, smear
a little grease in the gap.

After cleaning each piston, use a small
brush to remove all traces of grease
and carbon from the gap, then wipe

11.28b ... ensuring that the
manufacturers identification markings
(HAUT - TOP) face upwards

22 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a file. but if
excessive, machining may be the only
alternative to renewal.

23 Thoroughly clean the threads of the
cylinder head bolt holes in the cylinder block.
Ensura that the bolts run freely in their
threads, and that all traces of oil and water are
removed from each bolt hole.

24 If warpage of the cylinder head gasket
guriace is suspected, use a straight-edge 1o
check it for distortion, Refer to Part D of this
Chapter if necessary.

25 When purchasing a new cylinder head
gasket, it s essential that a gasket of the
correct thickness is obtained. At the time of
writing, only one thickness of gasket was
avallable, but confirm that this is still the case
with your dealer or parts supplier. If you have
any doubts, take the old gasket along to your
dealer or parts supplier, and have him confirm
the type of replacement gasket required.

26 Check the condition of the cylinder head
bolts, and particularly their threads, whenever
they are removed. Wash the bolts in a
suitable solvent, and wipe them dry. Check
each bolt for any sign of visible wear or
damage, renewing them Iif necessary.
Measure the length of each boelt from the
underside of its head to the end of the bolt.
The bolts may be re-used if their length does
not exceed 1755 mm. If any one bolt is
longer than the specified length, all of the
bolts should be renewed as a completa set.
Considering the stress which the cylinder

head bolls are wunder, it is highly
recommended that they are renewed,
regardless of their apparent condition.
Refitting

27 Wipe clean the mating surfaces of the
cylinder head and cylinder block/crankcase.
Check that the two locating dowels are in
position at each end of the cylinder
block/crankcase surface.

28 Position a new gasket on the cylinder
block surface. ensuring that the
manufacturer's identification markings face
upwards (see illustrations).

29 Check that the flywheel and camshaft
sprocket are still correctly locked in position
with their respective locking tools then, with
the aid of an assistant, carefully refit the
cylinder head assembly to the block, aligning
it with the locating dowels.

30 Ensure that the locating pins are in
position in the base of each rocker pedestal,
then refit the rocker arm assembly to the
cylinder head (see illustration).

31 Apply a smear of grease to the threads,
and to the underside of the heads, of the
cylinder head bolts (see illustration). Citroén
specify Molykote G Rapid Plus grease
{available from your Citrogn dealer — a sachet
may supplied with the top-end gasket set).

32 Carefully enter each boit into its relevant
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hole (do not drop them in) and screw in, by
hand only, until finger-tight.

33 Working progressively and in the
sequence shown, tighten the cylinder head
bolts to their Stage 1 torque setting, using a
torque wrench and suitable socket (see
illustration).

34 Once all the bolts have been tightened to
their Stage 1 setting, working again in the
given sequence, angle-tighten the bolts
through the specified Stage 2 angle, then the
Stage 3 angle, using a socket and extension
bar. It is recommended that an angle-
measuring gauge is used during this stage of
the tightening, to ensure accuracy.

35 With the cylinder head bolts correctly
tightened, refit the dipstick tube retaining bolt
and tighten it securely,

36 Refit the timing belt to the camshaft
sprocket. Ensure that the 'front run' of the belt
is taut — ie, ensure that any slack is on the
tensioner pulley side of the belt. Do not twist
the belt sharply while refitting it, and ensure
that the belt teeth are seated centrally in the
sprockets.

37 Loosen the tensioner pulley retaining nut.
Pivot the pulley anti-clockwise to remove all
free play from the timing belt, then retighten
the nut,

38 Tension the belt as described in Section
6, then refit the timing belt covers as
described in Section 5.

39 If removed, refit the ignition coil module,
as described in Chapter 5B, or alternatively
reconnect the wiring connector.

40 Reconnect the wiring connector(s) to the
coolant switch/sensor(s) on the left-hand end
of the head.

41 Reconnect the coolant hoses to the
thermostal housing, securely tightening their
retaining clips.

42 Working as described in Chapter 4A, carry
out the following tasks:

a) Refit all disturbed wiring, hoses and
control cable(s) to the inlet manifold and
fuel system components.

b} Reconnect and adjust the accelerator
cable.

c) Recannect the exhaust systemn front pipe
to the manifoid. If applicable, reconnect
the lambda sensor wiring connector.

&

11.30 Refit the rocker arm assembly to the
cylinder head

d) Refit the air cleaner housing and inlet
duct.
43 Check and, if necessary, adjust the valve
clearances as describad in Section 9.
44 On completion, reconnect the battery,
and refill the cooling system as described in
Chapter 1A.

12 Sump - N
removal and refitting &
N

Removal

1 Disconnect the battery negative terminal
{refer to Disconnecting the battery In the
Reference Chapter). Chock the rear wheels
then jack up the frant of the vehicle and
support it on axle stands (see Jacking and
vehicle support).

2 Drain the engine oil, then clean and refit the
engine oil drain plug, tightening it to the
specified torque. If the engine is nearing its
service interval when the oil and filter are due
for renewal, it is recommended that the filter is
also removed, and a new one fitted. After
reassembly, the engine can then be refilled
with fresh oil. Refer to Chapter 1A for further
information.

3 Remove the exhaust system front pipe as
described in Chapter 44,

4 Progressively slacken and remove all the
sump nuts and bolts. It may be necessary to
unboit the flywheel cover plate from the

]

4

Os 7

=

11.33 Cylinder head bolt tightening sequence

with the gasket set to the threads, and to
the underside of the heads, of the cylinder
head bolts

transmission to gain access to the left-hand
sump fasteners.

S Try to break the joint by striking the sump
with the palm of your hand, then lower and
withdraw the sump from under the vehicle
(see illustration). If the sump is stuck (which
is quite likely) use a putty knife or similar,
carefully inserted between the sump and
block. Ease the knife along the joint until the
sump is released.

6 While the sump is removed, take the
opportunity to check the oil pump pick-
up/strainer for signs of clogging or splitting, If
necessary, remove the pump as described in
Section 13, and clean or renaw the strainer.

Refitting

7 Clean all traces of sealant from the mating
surfaces of the cylinder block and sump, then
use a clean rag to wipe out the sump and the
engine's interior.

8 Ensure that the sump and cylinder block
mating surfaces are clean and dry, then apply
a coating of suitable sealant to the sump
mating surface.

9 Offer up the sump, locating it on its
retaining studs, and refit its retaining nuts and
bolts, Tighten the nuts and bolts evenly and
progressively to the specified torque.

10 Refit the exhaust front pipe as described
in Chapter 44,

11 Replenish the engine oil as described in
Chapter 1A,

12.5 Slacken and remove the sump nuts
and bolts, then remove the sump from the
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13.2 Oil pump is retained by three bolts

13 Qil pump -
removal, inspection
and refitting

W

Removal

1 Remove the sump as described in Section 12,
2 Slacken and remove the three bolts
securing the oil pump in position (see
illustration). Disengage the pump sprocket
irom the chain, and remove the oil pump. If
the pump locating dowel is a loose fit, remove
and store it with the bolts for safe-keeping.

Inspection

3 Examine the oil pump sprocket for signs of
damage and wear, such as chipped or
missing teeth. If the sprocket is worn, the
pump assembly must be renewed, as the
sprocket is not available separately. It is also
recommended that the chain and drive
sprocket, fitted to the crankshaft, are renewed
at the same time. The drive sprocket and
chain can be removed with the engine in situ,
once the crankshaft sprocket has been
removed and the crankshaft oil seal housing
has been unbolted.

4 Slacken and remove the bolts securing the
strainer cover to the pump body, then lift off
the strainer cover. Remove the relief valve
piston, spring and guide pin, nating which
way round they are fitted.

5 Examine the pump rotors and body for
signs of wear ridges and scoring. If wom, the
complete pump assembly must be renewed.
6 Examine the relief valve piston for signs of

L _- \ f.
14.2 Using a screwdriver to lever out the
crankshaft right-hand oil seal

wear or damage, and renew if necessary. The
condition of the relief valve spring can only be
measured by comparing it with a new one; if
there is any doubt about its condition, it
should also be renewed. Both the piston and
spring are available individually.

7 Thoroughly clean the oil pump strainer with
a suitable solvent, and check It for signs of
clogging or splitting. If the strainer is
damaged, the strainer and cover assembly
must be renewed.

B Locate the relief valve spring, piston and
guide pin in the strainer cover, then refit the
cover to the pump body. Align the relief valve
piston with its bore in the pump. Refit the
cover retaining bolts, tightening them securely.

Refitting

9 Ensure that the locating dowel i1s in
position, then engage the pump sprocket with
its drive chain. Locate the pump on its dowel,
and refit the pump retaining bolts, tightening
them to the specified torque setting.

10 Refit the sump as described in Section 12.

14 Crankshaft ol seals -
renewal

Ve

Right-hand oil seal

1 Remove the crankshaft sprocket and
flanged spacer as described in Section 7.
Secure the timing belt clear of the working
area, so that it cannot be contaminated with
oil. Make a note of the correct fitted depth of
the seal in its housing.

2 Punch or @rill two small holes opposite
each other in the seal. Screw a self-tapping
screw into each, and pull on the screws with
pliers to extract the seal. Alternatively, the seal
can be levered out of position using a suitable
flat-bladed screwdriver, taking great care not
to damage the crankshaft shoulder or seal
housing (see illustration).

3 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

4 Lubricate the lips of the new seal with clean
engine oil, and carefully locate the seal on the
end of crankshaft. Note that its sealing lip
must face inwards. Take care nol to damage
the seal lips during fitting.

5 Using a suitable tubular drift (such as a
socket) which bears only on the hard outer
edge of the seal, tap the seal into position, to
the same depth in the housing as the original
was prior to removal. The inner face of the
seal must be flush with the inner wall of the
crankcase.

6 Wash off any traces of oil, then refit the
crankshaft sprocket as described in Section 7.

Left-hand oil seal

7 Remove the flywheel as described in
Section 15.
B Make a note of the correct fitted depth of

the seal in its housing. Punch or drill two small
holes opposite each other in the seal. Screw a
self-tapping screw into each, and pull on the
screws with pliers to extract the seal.

9 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

10 Lubricate the lips of the new seal with
clean engine oil, and carefully locate the seal
on the end of the crankshaft,

11 Using a suitable tubular drift, which bears
only on the hard outer edge of the seal, drive
the seal into position, to the same depth in the
housing as the original was prior 1o removal.
12 Wash off any traces of oil, then refit the
fiywheel as described in Section 15.

15 Flywheel -
removal, inspection
and refitting

Ve

Removal

1 Remove the transmission as described in
Chapter 7, then remove the clutch assembly
as described in Chapter 6.

2 Prevent the flywheel from turning by locking
the ring gear teath with a similar arrangement
ta that shown in llustration 7.10. Alternatively,
bolt a strap between the flywheel and the
cylinder block. Do not attempt to lock the
flywheel in position using the locking tool
described in Section 3.

3 Slacken and remove the flywheel retaining
beolts, and remove the flywheel from the end
of the crankshaft. Be careful not to drop it; it is
heavy. Il the flywheel locating dowel is a loose
fit in the crankshaft end, remove it and store it
with the flywheel for safe-keeping. Discard the
flywheel bolts; new ones must be used on
refitting.

Inspection

4 Examine the flywheel for scoring of the
clutch face, and for wear or chipping of the
ring gear teeth. |f the clutch face is scored, the
flywheel may be surface-ground, but renewal
is preferable. Seek the advice of a Citroén
dealer or engine reconditioning specialist 1o
see il machining is possible. If the ring gear is
worn or damaged, the flywheel must be
renewed, as it is not possible to renew the
ring gear separately.

Refitting

§ Clean the mating surfaces of the flywheel
and crankshaft. Bemove any remaining
locking compound from the threads of the

crankshaft holes, using the correct size of tap,
if available.

HAYNES If a suitable tap is not
m available, cut two slots along

the threads of one of the old

fiywheel boits, and use the
bolt to remove the locking compound
from the threads.
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6 If the new flywheel retaining bolts are not
supplied with their threads already pre-
coated, apply a suitable thread-locking
compound to the threads of each baolt.

7 Ensure that the locating dowel Is in
position. Offer up the fiywheel, locating it on
the dowel, and fit the new retaining bolts.

8 Lock the flywheel using the method
employed on dismantling, and tighten the
retaining bolts to the specified torgue.

9 Refit the clutch as described in Chapter 6.
Remove the fiywheel locking tool, and refit the
transmission as describad in Chapter 7.

16 Engine/transmission
mountings -
inspection and renewal

3
X

Inspection

1 If improved access s required, firmly apply
the handbrake, then jack up the front of the
vehicle and support it securely on axle stands
(see Jacking and vehicle support).

2 Check the mounting rubber to see if it is
cracked, hardened or separated from the

metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mountings' fasteners are
securely tightened; use a torque wrench to
check if possible (see illustration).

4 Using a large screwdriver or a crowbar,
check for wear in the mounting by carsfully
levering against it to check for free play. Where
this is not possible, enlist the aid of an
assistant to move the engine/transmission
back-and-forth, or from side-to-side, while you
watch the mounting. While some free play is to
be expected even from new componants,

16.3 Engine/transmission mounting components and attachment details

1 Upper mounting bracket-to-engine bolts

2 Rear mounting connecting link-to-
subframe bracket bolt

3 Rear mounting connecting link-to-cylinder
biock bracket boit

Right-hand rubber mounting centre nut
Left-hand rubber mounting centre nut

8 Right-hand mounting support brace-ta-

engine bolls/nuts

4
5
6 Left-hand rubber mounting-to-bracket nuts 9 Right-hand rubber mounting
7

Left-hand mounting bracket-to-
transmission bolts

10 Right-hand mounting support brace-to-

upper mounting bracket bolt
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excessive wear should be obvious. If
excessive free play is found, check first that
the fasteners are secure, then renew any wom
components as described below.

Renewal

Right-hand mounting

5 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

6 Place a Jack beneath the engine, with a
block of wood on the jack head. Raise the
jack until it is supporting the weight of the
engine.

7 Slacken and remove the three nuts
securing the right-hand engine mounting
upper bracket to the bracket on the cylinder
block. Unscrew the single nut securing the
bracket to the rubber mounting, and lift off the
bracket.

8 Unscrew the rubber mounting from the
body, A strap wrench or similar may be used
to unscrew the mounting, or alternatively
fabricate a tool from suitable metal tube with
projections to engage in the cut-outs in the
mounting.

9 Check for signs of wear or damage on all
components, and renew as necessary.

10 On reassembly, securely tighten the
rubber mounting in the body, then install the
mounting bracket.

11 Tighten the mounting bracket retaining
nuts to the specified torque wrench setting.
12 Remove the jack from under the engine,
and reconnect the battery negative terminal.

Left-hand mounting

13 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

14 Remove the air cleaner assembly and
intake ducting as described in Chapter 4A.

15 Lift up the covers on the battery positive
cable terminal box and unscrew the nuts
securing the battery cables to the terminal
studs, Lift the cables off the studs and
suitably label them for correct refitting.

16 Withdraw the engine management ECU
from its location on the support tray and move
it to one side.

17 Release the wiring harness from the
retaining clips on the ECU support tray, then
undo the retaining bolts and lift out the
support tray.

18 Place a jack beneath the transmission,
with a block of wood on the jack head. Raise
the jack until it is supporting the weight of the
transmission.

19 Slacken and remove the centre nut and
washer from the left-hand mounting, then
undo the nuts securing the mounting to the
mounting bracket. Lift off the mounting and
remove it from the engine compartment.

20 If necessary, slide the spacer (where
fitted) off the mounting stud, then unscrew the
stud from the top of the transmission housing,
and remove It along with its washer. If the
mounting stud is tight, a universal stud
extractor can be used to unscrew it.

21 Check all components carefully for signs
of wear or damage, and renew as necessary.
22 Clean the threads of the mounting stud,
and apply a coat of thread-locking compound
to its threads. Refit the stud and washer to the
top of the transmission, and tighten it to the
specified torque setting.

23 Slide the spacer (where fitted) onto the
mounting stud, then refit the rubber mounting.
Tighten both the mounting-to-bracket nuts
and the mounting centre nut to their specified

torque settings, and remove the jack from
undemeath the transmission.

24 Refit the ECU support tray, and clip the
wiring hamess back into position.

25 Refit the ECU to the support tray and
reconnect the battery positive cables to their
respective terminal studs.

26 Refit the air cleaner assembly and intake
ducting as described in Chapter 4A, then
reconnect the battery negative terminal.

Rear mounting

27 If not already done, firmly apply the
handbrake, then jack up the front of the
vehicle and support it securely on axle stands
(see Jacking and vehicle support).

28 Unscrew and remove the bolt securing
the rear mounting connecting link to the
mounting on the rear of the cylinder block.

28 Remove the bolt securing the connecting
link to the bracket on the subframe. Withdraw
the link.

30 To remove the mounting assembly it will
first be necessary to remove the right-hand
driveshaft as described in Chapter 8.

31 With the driveshaft removed, undo the
retaining bolts and remove the mounting from
the rear of the cylinder block.

32 Check carefully for signs of wear or
damage on all components, and renew them
where necessary.

33 On reassembly, fit the rear mounting
assembly to the rear of the cylinder block, and
tighten its retaining bolts to the specified
torque. Refit the driveshaft as described In
Chapter 8.

34 Refit the rear mounting connecting link,
and tighten both its bolts to their specified
torque settings.

35 Lower the vehicle to the ground.
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Engineociland filterrenewal ..........c.covvuvnnen See Chapter 1A
Degrees of difficulty
Easy, suitable for = | Fairly easy,suitable .. | Fairly difficult, ; Difficult, suitable for % Very difficult, &
novice with litte .. | for beginner with = | suitable for competent &, | experienced DIY A, | suitable for expert DIY Ay
| expernence A, | some experience & DIY mechanic & mechanic & or professional &
Specifications
Engine (general)
BEBIANALIEN ;. o5 e el e 2 e als e S Iharieats Siebiatel 3l & lisila EWT
Capacity e v A e R T s e S e s S e 1749 cc (1.8 litre)
ENDINECOOR 15 o a0 e s e SN T TR St & e s SR B6FZ (EWT7J4)
BN e iminiis s s v st e s U o R D G R SRR B2.7T mm
EHOHE -. osss i e e T TR T T RS EE Sn SN e R RS R R 81.4 mm
Direction of crankshaft rotation . ....covssrrosrsasssasrsrsrasas Clockwise (viewed from the right-hand side of vehicle) .
Nodcylindarlotation ...cccicsiiiavniiiainsiiinaananiioeinei At the transmission end of block
COMPression FAHO ... v v vr s e e nrossmsnsssssssnessssnssssssss 10.8:1
“The angine code is stamped onto the right-hand front face of the cylinder block, adjacent to the engine mounting bracket
Camshafts
BTV = racin i s R R RAT R S R S RN R 0 Ao R 5 8 T Dt s R Toothed belt
Noofbeanngs ........cconvevnrerirsnnnnnssssonnnssnsnssns 5
Camshatt bearing journal diameter (nominal);
Mo (iransmBBSIon @O« ot .o i s s Kaiey s s me i mn. 28.0-0.020; - 0.041 mm
PROIE ciiinien inceinete s iniasan @ [oisaITe 636 HE aXsTalREaTm i En A A TR 28.5-0.020; - 0.041 mm
IO R s ra s e e e T T T T marr ) St i L 29.0-0.020; - 0.041 mm
IO | i s e S TR DRSS e e o BT S bR 29.5=0.020; - 0.041 mm
No 5 e T B T B R B T e m i o e 30.0-0.020; - 0.041 mm
Cylinder head beanng journal diameter {(nominal)
MO Irnemission ) o it s S e e e el o e 28.0-0; + 0.033 mm
B o e o e e e e e P TV s e T S TR R A AT 28.5-0; + 0.033 mm
B Tt 0 i W T e et B S i N S D MR e N e s 29.0-0; + 0.033 mm
DN - i g iy B R B T D T e e i 29.5-0, + 0.033 mm
MBS | oo SO STIRGT I EEAE § LR IS SR R S 30.0 - 0; + 0.033 mm
Lubrication system
N EROTID AT s st T sV e R ST S e N S Rotor-type, driven directly off the crankshaft

Minimum oll pressure at 90°C

6.3 bars at 4000 rpm
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Torque wrench settings Nm
Ancillary components mounting bracket ........ ... ciaiieeas . 19
Auxiliary drivebelt tensioner pulley bolt .. ...... . ... .. oo 20
Auxiliary drivebelt idlerpulley .. ..coviiiiiiiiiiiieie s 37
Big-end bearing cap bolts":
SURORT wiicicoionsmn st on ammie S ot e v u IO ace e s e & 4 s tarvinane ARSI 10
BIOAL . vvvrinr vmn st i s s dar st aa i nad BT e SR Slacken by 180°
BERGET a0 0 5cs 8 R AT DA TN a1 81 B w1 52 T DT R, W i 23
o S SR SRR vt e oA Angle-tighten a further 46°
Camshaft bearing cap housing bolts:
Bhagsd. 2 e R R YR N s e S g R A 5
BRAGED rice i oruia i ala o w80 i ) (WS e w0 6T B 4Tt e & fmcwT 10
Camshaft sprocket retaining boit:
CHBEET s 213 506 ST A W AT A, B A T, 16 1 Wowr 3o
SIOAZ oy nnanasanenessssmsieinssiths s e perse sy Ry
Crankshaft bearing cap housing:
Stage 1:
M) I o utie i im0 A M a0 v 10
[T 5 ) - U gy g get ceEan e e o 2
Stage 2:
MITBAIbS: .corvirnms o nimsens s s mnse e B R Fully slacken
Stage 3:
BT DO ..ocapinsnpmnnpmnsaaaessnssssdasnosiass T
Stage 4:
B BOME. . winiog duinossm o o mgrinmarasmre i =) ) FEAE A 0 8 G e S Angle-tighten a further 70°
Stage 5:
MBbolts ........ R -y T P s 0
Crankshaft pulley-to-sprocket retaining balts:
o1 o - T e Ry e TN ST T TR T I . 15
BIBORZ: o srslwsivna stiip i e s a s T P RRL s W e 20
Crankshaft sprocket centre bolt:
2= 15 [ 7. ) [ R &S R b W e b G e g i A
B2 . i s uinsi e o 8 1 e 5 TS R R A A5 AR .. Angle-tighten a further 53°
Cylinder head bolts:
SBEET o wimininm s min w180 B8 88,90 09,8.8, 00§10 599§ 0 5 S0 0 15
B 2 i i i el i e e B R Tl L g T 50
2773 Tc |- T o e 2 1 s 0w iy 0 S IR AU T A RS B3 Slacken by 360° then tighten to:
e T R P RS YRR R PO . |
Siage sl ....caees s ne s nanee s i i S T L N B T .. Angle-tighten a further 285°
Cylinder head cover bolts:
SHAEIE | o wnn as o misraysimsene monmis s o s i b bl e B R B A 2 =]
Sage2 ....... R S L G S R PR R SR A AR R N 1
Engine-to-transmission fixing bnlis .......................... 50
Engine/transmission left-hand muuntlng;
Mounting bracket-to-body BOltS . . . ..o v v erriir i -
Mounting bracket-to-transmissionbolts .................... .. B0
Rubber mountingcentre put . ............ i A W8 e R T 65
Rubber mounting-to-bracketnuts ............. i3 A AT SV TR
Engine/transmission rear mounting:
Connecting link-to-mounting bracketbalt . ................. van SO
Connecting link-to-subframe bolt .. . .. i s a1 I 55
Mounting bracket-to-cylinder block bolts .................. ... 45
Engine/transmission right-hand mounting:
Rubber mountingcentranut ... ..c.vuniiiranivarsrssssiaesas 45
Rubber mounting-to-body ...... I - ———— 22
Upper mounting bracket-to-lower {angina} bra::kat MIE oaass vawa 61
Flywheel retaining bolts*:
Stage1 ........ R R T R T A T TS S T R R B AN 25
211 | R ————— AT R A R D R T Fully slacken then tighten to:
Blagsd voiii vuamange dak i e S T e T AN R cemsteacan B
[BUREIEME e 0 v v e e w0 T S i o MM ST A 8 X A 3 20
Stage 8 ..oassiadi v v e s i S TR R T e iR Angle-tighten a further 21°
Qil pump retainingbolts .........ccc000venn NS (N -
Sumpretaining bolts.. ... i vivev i TR 68 i B
Timing belt idler pulley bnit T T T T TT T 37
ﬂmingbantensiunarpuﬂaybnlt......,,.,.... ................. 20

*New nuts/bolts must be used.
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1 General information

Using this Chapter

This Part of Chapter 2 is devoted to in-car
repair procedures for the EW series petrol
engine. Similar information covering the TU
series petrol engine, and the diesel engine will
be found in Chapters 2A and 2C. All
procedures concemning engine removal and
refitting, and engine block/cylinder head
owerhaul for petrol and diesel engines can be

Sound in Chapters 2D and 2E as applicable.

© Most of the operations included in Chapter 2B
&e based on the assumption that the engine is
still installed in the car. Therefore, if this
information is being used during a complete
engine owverhaul, with the engine already
removed, many of the steps included here will
not apply.

EW series engine description

The EW series engine is of the DOHC 16-
valve, in-line four-cylinder type, mounted
transversely at the front of the car with the
clutch and transmission attached to its left-
hand end.

The aluminium alloy cylinder block/crank-
case is of modular construction consisting of
three sections - the cylinder block itself, the
grankshaft bearing cap housing and the
sump. The cylinder block incorporates four
gasl iron dry cylinder liners which are cast into
the block and cannot be renewed.

The crankshaft is supported in five sheil-
type main bearings with thrustwashers fitted
o No 2 main bearing. to control crankshaft
endfloat.

The connecting rods are attached 1o the
gankshaft by horizontally-split shell-type big-
end bearings, and to the pistons by gudgeon
pins which are an interference fit in the
gonnecting rod small-end eyes. The
gluminium alloy pistons are of the slipper type,
and are fitted with three piston rings - two
compression rings and a scraper-type oil
control ring.

The cylinder head is of the crossflow type,
the inlet ports being at the front of the engine
gnd the exhaust ports at the rear. The
camshafts run in plain bearings integral with
fhe cylinder head and with the two camshaft
bearing cap housings. The inlet and exhaust
walves are each closed by single coil springs,
and operate in guides pressed into the
cylinder head. Valve actuation is by self-
adjusting hydraulic tappets acted upon
directly by the camshaft lobes.

Drive to the camshafts is by a toothed
timing belt and sprockets and incorporating
#n automatic tensioning mechanism. The
#iming belt also drives the coolant pump. All
gccessories are driven from the crankshaft
pulley by a single multi-ribbed auxiliary
drivebelt,

The lubrication system is of the full-flow,
pressure-feed type. Oil is drawn from the
sump by a rotor type pump, driven directly
from the front of the crankshaft. The pump
draws oil through a strainer located in the
sump and then forces it through an externally-
mounted filter into galleries in the cylinder
block. From there, the ol is distributed to the
crankshaft (main bearings) and camshafts.
The big-end bearings are supplied with oil via
internal drillings in the crankshaft; the
camshaft bearings also receive a pressurised
supply. The camshaft lobes and valves are
lubricated by splash, as are all other engine
components.

Throughout this manual, it is often
necessary to identify the engines not only by
their capacity, but also by their engine code
which is incorporated in the engine number.
This can be found stamped onto the right-
hand front face of the cylinder block, adjacent
to the engine mounting bracket. The first part
of the engine number gives the engine code -
eg, BFZ.

Repair operations possible with
the engine in the vehicle

The following work can be carried out with
the engine in the vehicle:

a) Compression pressure — testing.

b) Cylinder head covers — removal and
refitting.

¢) Crankshaft pulley — removal and refitting.

d) Timing belt covers - removal and refitting.

a) Timing belt — removal, refitting and
adjustment,

f) Timing belt tensioner and sprockets -
removal and refitting.

g Camshaft oil seals - renewal,

h) Camshafts and tappets - removal,
inspection and refitting.

i) Cylinder head — removal and refitting.

j} Cylinder head and pistons -
decarbonising.

k) Sump - removal and refitting.

I} Crankshaft oil seals — renewal.

m) Engine/transmission mountings -
inspection and renewal,

n) Flywheel - removal, inspection and
refitting.

2 Compression test -
description and interpretation

Refer to Chapter 2A, Section 2.

3 Engine assembly/

valve timing holes - %

general information and usage &
Note 1: The following procedure entails the
use of Citroén special tool (-).0189.B
fcamshaft setting rods). If the Citroén tool is
not available, details for fabricating suitable
alternatives are given in the text.

Note 2: Do not attempt to rotate the engine
whilst the crankshaft/camshafts are locked in
pasition. If the engine is to be left in this state
for a long period of time, it is a good idea to
place suitable warning notices inside the
vehicle, and in the engine compartment. This
will recduce the possibility of the engine being
accidentally cranked on the starter motor,
which is likely to cause damage with the
locking pins fn place.

1 Timing holes are drilled in the crankshaft
sprocket end plate and in the two camshaft
sprockets. The holes are used to ensure that
the crankshaft and camshafts are correctly
positioned when assembling the engine (to
prevent the possibility of the valves contacting
the pistons when refitting the cylinder head),
or refitting the timing belt. When the timing
holes are aligned with corresponding holes in
the cylinder head and oll pump housing,
suitable diameter pins or bolts can be inserted
to lock both the camshafts and crankshatft in
position, preventing them from rotating. To
set the engine in the timing position, proceed
as follows.

2 Remove the crankshaft pulley as described
in Section 5.

3 Remove the timing belt upper (outer) and
lower covers as described in Section 6.

4 Using a socket and extension bar fitted to
the crankshaft sprocket centre bolt, turn the
crankshaft in the normal direction of rotation
until the timing holes in both camshaft
sprockets are aligned with  their
corresponding holes in the cylinder head. The
holes are aligned when the Inlel camshaft
sprocket hole is in approximately the 5
o'clock position and the exhaust camshaft
sprocket hole is in approximately the 7
o'clock position, when viewed from the right-
hand end of the engine. Use a small mirror to
accurately observe the position of the holes,

5 With the camshaft sprocket holes correctiy
positioned, insert an 8.0 mm diameter drill bit
or bolt through the timing hole in the
crankshaft sprocket end plate, and locate it in
the corresponding hole in the oil pump
housing (see illustration).

6 The camshaft sprockets can now be locked

¥ o

3.5 8.0 mm diameter drill bit inserted
through the crankshaft sprocket end plate
timing hole, and engaged in the
corresponding hole in the oil pump
housing
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TiP

= 40.0 mm
~ 26.0 mm
H34028 L 6.0 mm
10.0 mm diameter
diameter

Camshaft sprocket locking tools can be
made from 10.0 mm diameter steel bar,
fabricated to the dimensions shown.

in position using the Citroén camshaft satting
rods, ar sultable home-made alternatives (see
Tool Tip). With the crankshaft locked in
position, insert the Citro&n special tools, or
alternatives, through the timing hole in each
camshaft sprocket and locate |t in the
corresponding hole in the cylinder head (see
illustration).

7 The crankshaft and camshafts are now
locked in position, preventing rotation. In this
pasition the crankshaft is at 90° BTDC and all
the pistons are positioned half way down their
cylinder bores.

4.3 Disconnect the crankcase breather
hose from the rear cylinder head cover

4.6a Undo the retaining bolts and lift oft
the front. ..

ﬁ' t Wi

3.6 Camshaft sprocket locking tools
inserted through the timing hole in each

sprocket

X
S
N

4 Cylinder head covers -
removal and refitting

Removal

1 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).

2 Undo the six screws and lift off the engine
cover.

3 Disconnect the crankcase breather hose at
the guick-fit connector on the rear cylinder
head cover (see illustration).

4 Disconnect the wiring connector at the
camshaft position sensor, then undo the bolt
and remove the sensor from the rear cylinder
head cover (see illustrations).

4.4a Disconnect the camshaft position
sensor wiring connector . . .

4.6b ...and rear cylinder head covers

5§ Working in the reverse sequence to that
shown in illustration 4.10, progressively
slacken, then remove the eleven retaining
bolts from each cylinder head cover.

6 Lift off each cover in turn and remove it
(see illustrations). The cover seal should
remain attached as the cover is removed - do
not try to remove i, unless it is abviously
damaged.

Refitting

7 Clean the cylinder head and cylinder head
cover mating surfaces, and remove all traces
of oil,

8 Check the condition of the rubber seal
attached to each cover. The seal is designed
to be re-usable, and so should not
automatically be renewed unless its condition
Is suspect. If renewal is necessary, locate the
seal in the cover groove, ensuring that it is
fully seated along its entire length (see
illustration).

9 Carefully refit the cylinder head cover(s) to
the engine.

10 Refit the cover retaining bolts and,
working in the sequence shown, tighten them
to the specified torque in the two Stages
given in the Specifications (see illustration).
11 Check the condition of the O-ring seal on
the camshaft position sensor and renew the
seal if It Is in any way suspect,

12 Refit the camshaft position sensor and
secure with the retaining bolt. Reconnect the
sensor wiring connector.

4.4b ... then undo the bolt and remove the
sensor from the rear cylinder head cover

4.8 Locate the cylinder head cover seal in
the groove, ensuring that it is fully seated
along its entire length
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4.10 Cylinder head cover bolt tightening
sequence (rear cover shown)

13 Reconnect the breather hoses to the rear
cover.

14 Refit the engine cover then reconnect the
battery negative terminal.

5 Crankshaft pulley -
removal and refitiing

o

Removal

1 Remove the auxiliary drivebelt as described
in Chapter 1A.
2 Undo the four crankshaft pulley retaining

6.2a Undo the upper timing belt cover
retaining bolts (A) . . .

6.5 Undo the lower timing belt cover
retaining bolts (B) ...

5.2a Undo the four crankshaft pulley
retaining bolts . . .

bolts and remove the pulley from the crank-
shaft sprocket end plate (see illustrations).

Refitting

3 Locate the pulley on the crankshaft
sprocket end plate, refit the four retaining
bolts and tighten them to the specified torque.
4 Refit and tension the auxiliary drivebelt as
described in Chapter 1A.

N

\

6 Timing belt covers -
removal and refitting

Removal

Upper (outer) cover

1 Release the retaining clip, and free the fuel
inlet hose from the rear of the upper (outer)
cover.

. . and withdraw the cover from the
cylinder head

N W

6.6 ...and manipulate the cover up and
out from between the engine and bulkhead

5.2b ... and remove the pulley from the
crankshaft sprocket end plate

2 Using a suitable Allen key, undo the five
retaining bolts and withdraw the cover from
the cylinder head (see illustrations).

Lower cover

3 Remove the upper (outer) cover as
described previously.

4 Remove the crankshaft pulley as described
in Section 5.

5 Undo the five cover retaining bolts and
release the cover from the locating dowels
(see illustration).

6 Manipulate the cover clear of the crankshaft
sprocket then twist it round so that it can be
withdrawn upwards from between the engine
and bulkhead (see illustration). Clearance is
extremely limited and considerable patience
will be needed.

Upper (inner) cover

7 Remove the timing belt as described in
Section 7.

B Remove both camshaft sprockets as
described in Section B.

8 Undo the five boilts securing the cover to
the cylinder head and remove the cover from
the engine (see illustration).

Refitting

10 Refitting is a reversal of the relevant
removal procedure, ensuring that each cover
section is correctly located, and that the cover
rataining bolts are securely tightened. When
refitting the upper (inner) cover, apply thread
locking compound to the retaining bolts.

6.9 Upper (inner) timing belt cover
retaining bolts (C)
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7.8 Using an Allen key in the hole
(arrowed) on the tensioner pulley, rotate
the pulley clockwise to relieve the tension

from the timing belt

11 Refit the camshaft sprockets and timing
belt as described in Sections 8 and 7 after
refitting the upper (inner) cover.

12 Refit the crankshaft pulley as described in
Section 5 after refitting the lower cover.

7 Timing belt - N
general information, N
removal and refitting 3:

Note: The following procedure entails the use
of Citroén special tool 6310-T to prevent the
crankshaft rofating when the sprocket retaining
bolt is slackened and tightened. If the Citroén
tool is not avalfable, details far fabricating a
suitable alternative are given in the fext.

General information

1 The timing belt drives the camshafts and
coolant pump from a toothed sprocket on the
right-hand end of the crankshaft. If the belt
breaks or slips in service, the pistons are likely
to hit the valve heads, resulting in extensive
(and expensive) damage.

2 The timing belt should be renewed at the
specified intervals (see Chapter 1A), or earlier
if it is contaminated with oil or if it is at all
noisy in operation (a 'scraping’ noise due to
uneven wear).

3 If the timing belt is being removed, it is a
wise precaution to check the condition of the
coolant pump at the same time (check for
signs of coolant leakage). This may avoid the
need to remove the timing belt again at a later
stage, should the coolant pump fail.

4 The crankshaft sprocket is a two-piece

7.14a Retain the belt on the crankshaft
sprocket and feed it over the idler pulley . . .

L]

1 + i
X \ A = 45
7.9 With the tensioner released, slip the
timing belt off the sprockets and pulleys

assembly consisting of the toothed sprocket
itzelf and an outer and plate. The end plate is
locked to the crankshaft by means of a
conventional Woodruff key. When the
sprocket retaining bolt is slackened, the
sprocket is free to turn on the crankshaft
within the limits afforded by an additional
keyway within the end plate. When the
sprocket retaining bolt is tightened the
complete assembly Is locked to lhe
crankshaft. This arrangement allows accurate
tensioning of the timing belt when refitting,
provided that the procedures contained in this
Section are strictly adhered to.

Removal

5 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

B Remove the upper (outer) and lower timing
belt covers as described in Section 6.

7 Align the engine assembly/valve timing
holes as described in Section 3, and lock the
crankehaft sprocket and camshaft sprockets
in position. Do not attempt to rotate the
engine whilst the locking tools are in position.
B8 Loosen the timing belt tensioner pulley
retaining bolt. Using an Allen key in the hole
provided on the front of the pulley. rotate the
pulley in a clockwise direction, to relieve the
tension from the timing belt (see illustration).
Retighten the tensioner pulley retaining bolt to
secure it in the slackened position.

8 If the timing belt is to be re-used, use white
paint or chalk to mark the direction of rotation
on the belt (if markings do not already exist),
then slip the belt off the sprockets and pulleys

—

7.14b ... inlet camshaft sprocket ...

7.13 Locate the timing belt on the
crankshaft sprocket, with the arrows on
the belt pointing in the direction of rotation

(see illustration). Note that the crankshaft
must not be rotated whilst the belt is removed.
10 Check the timing belt carefully for any
signs of uneven wear, splitting, ar oil
contamination. Pay particular attention to the
roots of the teeth. Renew it if there is the
slightest doubt about Its condition. If the
engine is undergoing an overhaul, it is
advisable to renew the belt as a matter of
course, regardless of its apparent condition.
The cost of a new belt is nothing compared
with the cost of repairs, should the belt break
in service. If signs of oil contamination are
found, trace the source of the il leak and
rectify it. Wash down the engine timing belt
area and all related components, to remove all
traces of oil.

Refitting
11 Before rafitting, thoroughly clean the
timing belt sprockets. Check that the

tensioner and idler pulleys rotate freely,
without any sign of roughness. If necessary,
renew the relevant pulley as described in
Section B,
12 Ensure that the crankshaft and camshaft
sprocket locking tools are still in position.
13 Locate the timing belt on the crankshaft
sprocket, ensuring that any arrows on the belt
are pointing in the direction of rotation
(clockwise when viewed from the right-hand
end of the engine) (see illustration).

14 Retain the timing bell on the crankshaft
sprocket then, keeping it taut, feed the belt
over the remaining sprockets and pulleys in
the following order (see illustrations):

a) Ildier pulley.

.--. -
e B,

7.14c exhaust camshaft sprocket ...
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R %
7.14d ... coolant pump and tensioner
pulley

b) Inlet camshaft.

c) Exhaust camshaft.

d) Coolant pump.,

e) Tensioner pulley.
15 Remove the locking tool from the exhaust
camshaft sprocket.
16 Slacken the tensioner pulley retaining bolt
and tum the tensioner pulley anti-clockwise,
by means of the Allen key, so thal the upper
edge of the index pointer is positioned
approximately 10° past the slot in the backing
plate (see illustrations). Note that if the index
pointer will not attain a position of at least 10°
past the backing plate slot, then the tensioner
pulley, or both the tensioner pulley and the
timing belt must be renewed.

17 Mow rotate the tensioner pulley clockwise
until the index pointer is exactly aligned with
the slot in the backing plate (see illustration).
Hold the pulley in this position and tighten the
retaining bolt to the specified torque. With the
timing belt tensioned and the tensioner pulley
retaining bolt tightened, the Allen key slot in
the pulley should be below the cylinder head
gasket lavel. If this is not the case, then the
tensioner pulley, or both the tensioner pulley
and the timing belt must be renewed.
18 Remove the remaining camshaft and
crankshaft locking tools and rotate the
crankshaft through ten complete rotations in a
clockwise diraction (viewed from the right-
hand end of the engine). Realign the engine
assembly/valve timing holes and refit the inlet
camshaft sprocket locking tool,
18 Check that the tensioner pulley index

§ &

7.17 Now rotate the pulley clockwise until
the index pointer is exactly aligned with
the slot in the backing plate

7.16a Using an Allen key, turn the
tensioner pulley anti-clockwise . . .

pointer is still aligned with the slot in the
backing plate. If not repeat the tensioning
operation from paragraph 16 onward.

20 With the inlet camshaft sprocket locking
tool in place, it should now also be possible to
fit the crankshaft sprocket locking toal. If s0,
continue with the refitting procedure from
paragraph 24 onward. If the crankshaft
sprocket locking tool will not engage, then the
crankshaft sprocket end plate must be
repositioned as follows.

21 Slacken the crankshaft sprocket retaining
bolt while holding the sprocket end plate
stationary using Citroén special tool 6310-T or
a suitable home-made alternative (see Tool
Tip in Section 8). Do not attempt to use anly
the sprocket locking tools inserted in the
engine assembly/valve timing holes to pravent
rotation whilst the bolt is slackened.

22 With the sprocket retaining bolt
slackened, turn the end plate until the
sprocket locking tool can be fully inserted
through the end plate and into the hole in the
oil pump housing.

23 Hold the end plate with the holding tool
and tighten the sprocket retaining bolt to the
specified torque, then through the specified
angle (see illustrations).

24 Remove the camshaft and crankshaft
locking tools and refit the lower and upper
(outer) timing belt covers as described in
Section 6.

25 Refit the crankshaft pulley as described in
Section 5.

s
I )
-

7.16b ... until the upper edge of the index
pointer (A) is positioned approximately 10°
past the slot (B) in the backing plate

X

Removal

Note: The following procedures entail the use
of certain Citroén special tools. If the Citroén
tools are not available, details for fabricating
suitable alternative are given in the text.

8 Timing belt tensioner
and sprockets — removal,
inspection and refitting

Camshaft sprockets

1 Remove the timing belt as described in
Section 7.

2 The camshafts must now be prevented
from rotating to allow the sprocket retaining
bolts to be slackened. If working on the
exhaust camshaft sprocket, it will be
necessary to remove the rear cylinder head
cover (see Section 4) to allow a spanner to be
engaged with a square section of the
camshaft, provided for this purpose. This is
because the sprocket contains a rubber
vibration damper incorporated into the
sprocket hub. If the sprocket itself is held as
the bolt is slackened, the rubber hub will be
damaged. The inlet camshaft sprocket is
conventional and can be held using Citroén
tool 6016-T, or an acceptable substitute can
be fabricated at home (see Toel Tip).

7.23a Hold the crankshaft sprocket end
plate with the holding tool and tighten the
retaining bolt to the specified torque . . .

7.23b ... then through the specified angle
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To make a sprocket holding tool, obtain
two lengths of steel sitrip about 6 mm
thick by about 30 mm wide or similar,
one 600 mm long, the other 200 mm
long (all dimensions approximate). Bolt
the two sirips together to form a forked
end, leaving the bolt slack so that the
shorter strip can pivot freely. At the
other end of each ‘prong’ of the fork,
drill a suitable hole and fit a nut and
bolt to engage with the spokes or holes
in the sprocket. The same tool can be
used to hold both the camshaft
sprocket and crankshaft sprocket.

Alternatively, remove the front cylinder head
cover and hold the camshaft with a spanner
as described for the exhaust camshaft. Do not
attempt to use the engine assembly/valve
timing hole locking tools to prevent the
sprockets from rotating whilst the bolts are
slackened.

spanner engaged with the square section
adjacent to No 8 cam lobe

8.4b ... and withdraw the relevant
sprocket from the end of the camshaft

3 Remove the engine assembly/valve timing
hole locking tool from the relevant sprocket,
then slacken the centre retaining balt. If a
spanner is being used to prevent camshaft
rotation, the spanner should be engaged with

B.7a Withdraw the crankshaft sprocket
end plate . . .

8.7c ... and the Woodruff key from the
end of the crankshaft

8.10a Removing the timing belt tensioner
pulley . ..

Il - I1.1-“'-t :
B.4a Remove the previously slackened
sprocket retaining bolt and washer. . .

8.6 Hold the crankshaft sprocket end plate
with the home-made tool while the
retaining bolt is slackened

the square section of the camshaft adjacent
to No B8 cam lobe (see illustration).

4 Remove the previously slackened sprochet
retaining bolt and washer, and withdraw the
relevant sprocket from the end of the
camshaft (see illustrations).

Crankshaft sprocket

5 Remove the timing belt as described in
Section 7.

6 Remove the crankshaft sprocket locking tool
and slacken the crankshaft sprocket retaining
bolt. Prevent the crankshaft from tuming while
the bolt is slackened using Citroén special tool
6310-T or a suitable home-made alternativa,
such as that described in the previous sub-
Section, bolted to the sprocket end plate (see
lllustration). Do not attempt to use only the
sprocket locking tools inserted in the engine
assembly/valve timing holes to prevent rotation
whilst the bolt is slackened.

7 Unscrew the retaining bolt and slide the
sprocket end plate and the sprocket itself off
the end of the crankshaft. If loose, remove the
Woodruff key from the crankshaft, and store it
with the sprocket components for safe-
keeping (see illustrations).

B Examine the crankshaft oil seal for signs of
oil leakage and, if necessary, renew it as
described in Section 13.

Tensioner and idler pulleys

9 Remove the timing belt as described in
Section 7.

10 Undo the tensioner and idler pulley
retaining bolts and remove the relevant pulley
from the engine (see illustrations).
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8.10b ... and idler pulley

Inspection

11 Clean the camshaft/crankshaft sprockets
thoroughly, and renew any that show signs of
wear, damage or cracks. Check the condition
of the rubber vibration damper in the exhaust
camshaft sprocket and renew the sprocket if
there is any sign of deterioration of the rubber.
12 Clean the tensioner/idier pulleys, but do
not use any strong solvent which may enter
the pulley bearings. Check that the pulleys
rotate freely, with no sign of stiffness or free
play. Renew them if there is any doubt about
their condition, or if there are any obvious
signs of wear or damage.

Refitting

Camshaft sprockets

13 Locate ihe relevant sprocket on the end of
the camshaft. engaging the lug in the sprockel
hub with the slot in the end of the camshaft.
14 Refit the sprocket retaining bolt and
washer, and tighten it to the specified torque.
Prevent the sprocket from tuming as the bolt
is tightened using the method employed for
removal.

15 Realign the hole in the camshaft sprocket
with the corresponding hole in the cylinder
head, and refit the locking tool. Check that the
crankshaft pulley locking tool is still in
position.

16 Where removed, refit the cylinder head
cover(s) as described in Section 4.

17 Refit and tension the timing bell as
described in Section 7.

Crankshaft sprocket

18 Refit the Woodruff key (if removed) to its
slot in the crankshaft end.

19 Slide on the crankshaft sprocket followed
by the sprocket end plate, then refit the
retaining bolt.

20 Hold the end plate with the holding tool
and tighten the sprocket retaining bolt to the
specified torque, then through the specified
angle.

21 Realign the hole in the sprocket end plate
with the corresponding hole in the oil pump
housing, and refit the locking tool. Check that
the camshaft sprocket locking tools are still in
position.

22 Refit and tension the timing belt as
described in Section 7.

Tensioner and idler pulleys

23 Refit the tensioner and idler pulleys,
ensuring that the siot on the tensioner pulley
bedy correctly engages with the projecting
web on the cylinder block (see illustration).
24 Secure the pulleys with the retaining bolts
tightened to the specified torque.

25 Refit and tension the timing belt as
described in Section 7.

X

1 Remove the timing belt as described in
Section 7.

2 Remove the camshaft sprocket(s) as
described in Section B.

3 Punch or drill a small hole in the face of the
oil seal. Screw a self-tapping screw into the
hole, and pull on the screw with pliers to
extract the seal (see illustration).

4 Clean the seal housing, and polish off any
burrs or raised edges, which may have
caused the seal to fail in the first place.

5 Lubricate the lips of the new seal with clean
engine oil, and locate it in position with the
seal lips facing inwards (see illustration).

6 Using a block of wood, tap the seal into
place initially, then finish using a suitable drift
until the seal is fully seated (see illustrations).
Take care not to damage the seal lips during
fitting.

7 Refit the camshaft sprocket(s) as described
in Section B,

9 Camshaft oil seal(s) -
renewal

9.3 Using pliers and a self-tapping screw
to extract the inlet camshaft oil seal

9.6a Using a block of wood, tap the new
seal into place initially . . .

B.23 Ensure that the slot (arrowed) on the
tensioner pulley body engages with the
web on the cylinder block when refitting

8 Refit and tension the timing belt as
described in Section 7.

10 Camshafts and tappets -
removal, inspection
and refitting

R

a“

Removal

1 Disconnect the battery negative terminal
refer to Disconnecting the battery in the
Referance Chapter).

2 Remove both cylinder head covers as
describad in Section 4.

3 Refer to Section B and remove both
camshafl sprockets.

4 Remove the timing belt upper (inner) cover
as described in Section 6.

5 Progressively slacken, by a few turns at a

';

9.5 Locate the new seal in position with
the seal lips facing inwards

9.6b ... then finish using a suitable drift
until the seal is fully seated
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10.5 Progressively slacken and remove
the retaining bolts, then lift off camshaft
bearing cap housing(s)

time, the twelve bolts securing each camshaft
bearing cap housing to the cylinder head.
Release the bearing cap housings from their
dowels and cylinder head locations. When
each housing is free, remove the bolts
completely, and lift off the housings (see
illustration).

6 As both camshafts are visually identical,
suitably mark them inlet and exhaust, or front
and rear bafore removal,

7 Tilt the camshafts by pressing them down
at their transmission end to releasa the
centralising bearing at the timing belt end.
Carefully lift the camshafts up and out of their
locations and slide the oll seal off each
camshaft end (see illustration).

B Obtain sixteen small, clean plastic
containers, and number them inlet 1 to B and
exhaust 1 to 8; alternatively, divide a larger
container inta sixteen compartments and

10.13a Lubricate the hydraulic tappet
bores and the tappets ...

10.15 Apply a bead of anaerobic jointing
compound around the perimeter of the
cylinder head mating faces

out of their locations

number each compartment accordingly.
Using a rubber sucker, withdraw each
hydraulic tappet in turn, and place it in its
respective container (see illustration). Do not
interchange the tappets, or the rate of wear
will be much increased.

Inspection

8 Thoroughly clean the sealant from the
mating surfaces of the cylinder head and
bearing cap housings. Use a sultable liguid
gasket dissolving agent (available from
Citroén dealers) together with a soft putty
knife; do not use a metal scraper or the faces
will be damaged. As there is no convertional
gaskel used, the cieanliness of the mating
faces is of the utmost importance.

10 Examine the camshaft bearing surfaces
and cam lobes for signs of wear ridges and
scoring. Renew the camshaft if any of these

10.13b ... then refit the tappets ensuring
that each is refitted to its original bore

10.16 Liberally oll the camshaft bearings
and lobes, then lay the camshafts in the
cylinder head

10.8 Use a rubber sucker to withdraw the
hydraulic tappets

conditions are apparent. Examine the
condition of the bearing surfaces, both on the
camshaft joumnals and in the cylinder
head/bearing cap housings. If the head
bearing surfaces are worn excessively, the
cylinder head will need to be renewed. If
suitable measuring equipment is available,
camshaft bearing journal wear can be
checked by direct measurement, noting that
No 1 journal is at the transmission end of the
head.

11 Examine the hydraulic tappet bearing
surfaces which contact the camshaft lobes for
wear ridges and scoring. Renew any tappet
on which these conditions are apparent. If a
tappet bearing surface is badly scored, also
examine the corresponding lobe on the
camshaft for wear, as it is likely that bath will
be worn. Renew worn components as
necessary.

Refiiting .

12 Prior to refitting, remove all traces of oil
from the bearing cap housing retaining bolt
holes in the cylinder head, using a clean raqg.
Also ensure that both the cylinder head and
bearing cap housing mating faces are clean
and free from oil.

13 Liberally oil the cylinder head hydraulic
tappet bores and the tappets. Carefully refit the
tappets to the cylinder head, ensuring that each
tappet is refitted to its original bore (see
illustrations). Some care will be required to
enter the tappets sguarely into their bores.
Check that each tappet rotates freely in its bore.
14 Ensure that the four locating dowels are in
position, one at each corner of the cylinder
head.

15 Apply a bead of anaerobic jointing
compound around the perimeter of the
cylinder head mating faces (see illustration).

16 Liberally oil the camshaft bearings in the
cylinder head and the camshaft lobes, then
lay the camshafts in the cylinder head,
ensuring that they are in their correct
locations (see illustration). Turn the
camshafts so that the cam lobes are in the
best position to facilitate the seating of the
bearing cap housings.

17 Liberally oil the camshaft bearings and
carefully locate the bearing cap housings over
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10.17 Carefully locate the bearing cap
housings over the camshafts

the camshafts (see illustration). Refit the
retaining bolts and progressively tighten them
finger tight only at this stage.

18 Working in the order shown, progressively
tighten the bearing cap housing retaining
bolts to the Stage 1 torque setting then to the
Stage 2 setting (see illustration).

19 Refit the timing belt upper (inner) cover as
described in Section 6.

20 Fit a new oil seal to each camshaft, using
the information given in Section 9, then refit
the camshaft sprockets as described in
Section 8.

21 Refit the cylinder
described in Section 4.

head covers as

11 Cylinder head -
removal and refitting %
N
Removal

1 Disconnect the battery negative terminal
refer to Disconnecting the battery in the
Reference Chapter).

2 Drain the cooling system as described in
Chapter 1A.

3 Remove the timing belt as described in
Section 7.

4 Remove the cylinder head covers as
described in Section 4.

5 Remove the air cleaner assembly and
intake ducting as described in Chapter 4A.

6 Remove the inlet manifold as described in
Chapter 4A.

7 Working as described in Chapter 4A,

11.11a Disconnect the wiring connectors
from the EGR valve . ..

T g

i

a5

I

10.18 Camshaft bearing cap housing retaining bolt tightening sequence

disconnect the catalytic converter from the
exhaust manifold. Where necessary,
disconnect or release the lambda sensor
wiring, so that it is not strained by the weight
of the exhaust.

8 Disconnect the radiator hoses from the
coolant outlet housing and thermostat cover,
8 Disconnect the air inlet hose from the
secondary air injection valve at the left-hand
end of the cylinder head (see illustration).

10 Disconnect the wiring connector from the

L e =

11.9 Disconnect the air inlet hose from the
secondary air injection valve

11.11b ... and coolant temperature
sensor

left-hand end of the ignition coil unit (see
illustration).

11 Disconnect the wiring connectors from
the EGR valve and coolant temperature
sensor (see lllustrations).

12 Undo the nuts securing the wiring hamess
support bracket to the studs on the coolant
outlet housing. Release any additional cable
ties and clips then move the support bracket,
wiring hamess and hoses clear of the cylinder
head (see lllustration).

11.10 Disconnect the wiring connector
from the ignition coil unit

11.12 Undo the wiring hamess support
bracket nuts, release the cable ties and
clips then move the bracket, wiring hamess
and hoses clear of the cylinder head



2B*12 EW series petrol engine in-car repair procedures

from the heater matrix pipes

13 Disconnect the two heater hose from the
heater matrix pipes (see lllustration).

14 Undo the bolt and remove the horseshoe-
shaped clamp plate securing the coolant pipe
to the rear of the coolant outlet housing (see
llustration). Withdraw the coolant pipe from
the housing and recover the sealing O-ring.
15 Undo the bolt securing the lower (engine)
mounting bracket to the cylinder head (see
illustration). Ensure that the bolt Is fully
unscrewed but note that there is insufficient
clearance to completely remove the bolt from
its location.

16 Undo the nuts securing the brake master
cylinder reservoir support bracket to the body
panal and move the reservoir and bracket to
one side.

17 Check that all vacuum/breather hoses,
pipes, and electrical connectors likely to
impede removal have been disconnected
from the cylinder head.

18 Working in the reverse of the sequence
shown in illustration 11.37, progressively
slacken the ten cylinder head bolts by half a
turn at a time, until all boits can be unscrewed
by hand. Remove the bolts along with their
washers,

19 Connect an engine hoist or suitable [ifting
gear to the two lifting brackets on the cylinder
head.

20 Release the joint between the cylinder
head and gasket using two L-shaped metal
bars which fit into the cylinder head bolt
holes. Using the bars, gently 'rock’ the
cylinder head free towards the front of the
vehicle. Do not try to swivel the head on the

11.15 Undo the bolt securing the lower
(engine) mounting bracket to the cylinder
head

11.14 Remove the bolt and horseshoe-
shaped clamp plate securing the coolant
pipe to the coolant outlet housing

cylinder block as it is located by dowels.

21 When the joint is broken, obtain the help
of an assistant and slowly raise the hoist to lift
the cylinder head off the block (see
illustration). At the same time, support the
head at the rear as It will tend to tip
backwards due to the offset position of the
lifting brackets, Take care as the head is lifted
as it is very easy to break the lower rear
projecting corner of the upper (inner) timing
belt cover. Try to keep the head as level as
possible until it is raised sufficiently to clear
the cylinder block.

22 During removal, check that the camshaft
oill supply non-return valve (located in the
underside of the cylinder head at the timing
belt end) does not drop out; it is easily lost if it
does.

23 When sufficient clearance exists, move
the hoist forward, raise it further and lift the
cylinder head oul of the engine compartment.
24 Remove the gasket from the top of the
block, noting the two locating dowels. If the
locating dowels are a loose fit, remove them
and store ‘them with the head for safe-
keeping. Do not discard the gasket; it may be
needed for identification purposes.

25 |f the cylinder head is to be dismantled for
overhaul, refer to Part D of this Chapter.

Preparation for refitting

26 The mating faces of the cylinder head and
cylinder block must be perfectly clean before
refitting the head. Citro&n recommend the use
of a scouring agent for this purpose, but
acceptable results can be achieved by using a

11.21 Removing the cylinder head from
the block

hard plastic or wood scraper to remove all
traces of gasket and carbon. The same
method can also be used to clean the piston
crowns. Take particular care to avoid scoring
or gouging the cylinder head/cylinder block
mating surfaces during the cleaning
operations, as aluminium alloy is easily
damaged. Make sure that the carbon is not
allowed to enter the oll and water passages -
this is particularly important for the lubrication
systemn, as carbon could block the oil supply
to the engine’s components. Using adhesive
tape and paper, seal the water, oil and bolt
holes in the cylinder block. To prevent carbon
entering the gap between the pistons and
bores, smear a little grease in the gap. After
cleaning each piston, use a small brush to
remove all traces of grease and carbon from
the gap, then wipe away the remainder with a
clean rag.

27 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a file, but if
excessive, machining may be the only
alternative to renewal. If warpage of the
cylinder head gasket surface is suspected,
use a straight-edge to check it for distortion,
Refer to Part D of this Chapter if necessary.
28 Thoroughly clean the threads of the
cylinder head bolt holes in the cylinder block.
Ensure that the bolts run freely in their
threads, and that all traces of oil and water are
removed frem each bolt hole.

29 When purchasing a new cylinder head
gasket, it is essential that a gasket of the
correct thickness is obtained. Al the time of
writing, there are two different thicknesses
available - the standard gasket which is fitted
at the factory, and a slightly thicker ‘repair’
gasketl (+ 0.3 mm), for use once ihe head
gasket face has been machined. If the
cylinder head has been machined, it should
be marked '-0.3" on the upper comer, on the
inlet manifold side, at the timing belt end.
Mote that modifications to the cylinder head
gasket material, type, and manufacturer are
constantly taking place; seek the advice of a
Citro&8n dealer as to the |atest
recommendations.

30 Check the condition of the cylinder head
bolts, and particularly their threads, whanever
they are removed. Wash the bolts in a suitable
solvent, and wipe them dry. Check each bolt
for any sign of visible wear or damage,
renewing them if necessary. Measure the
length of each bolt from the underside of its
head to the and of the bolt (see illustration).
Two different lengths of cylinder head bolts
may be encountered according to the date of
manufacture of the engine. Early engines were
fitted with bolts 127.5 mm in length, whereas
on later engines the length was increased to
144.5 mm. The bolts may be re-used if their

length does not exceed the following
dimensions.

Early engines 128.0 mm

Later engines 147.0 mm
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11.30 Measure the length of the cylinder
head bolts from the underside of the head
to the end of the bolt

31 If any one bolt is longer than the specified
length, all of the bolts should be renewed as a
complete set. Considering the stress which
the cylinder head bolts are under, it is highly
recommended that they are renewed,
regardless of their apparent condition.

Refitting

32 Wipe clean the mating surfaces of the
cylinder head and cylinder block and check
that the two locating dowels are in position at
each diagonally opposite end of the block.
Check also that the camshaft oil supply non-
retum valve is in place in the oil feed bore at
the timing belt end of the cylinder head (see
iflustrations).

33 Position a new gasket on the cylinder
block surface, with the word TOP uppermost
and toward the oll filter side of the block (see
lustration).

34 Check that the crankshaft pulley and
camshaft sprockets are still locked in position
with their respective locking tools. With the
ald of an assistant, carefully refit the cylinder
head assembly to the block, aligning it with
the locating dowels.

35 Apply a smear of grease to the threads,
and to the underside of the heads, of the
cylinder head bolts. Citroén recommend the
usa of Molykote G Rapid Plus for this purpose.
36 Carefully enter each bolt and washer into
its relevant hole (do not drop it in) and screw it
in finger-tight,

37 Working in the sequence shown, tighten
all the cylinder head bolts first to their Stage 1

11.33 Position the cylinder head gasket
with the word TOP uppermost and toward
the oil filter side of the block

& = e

11.32a Check that the cylinder head
locating dowels (arrowed) are in position in
the block . ..

torque setting, then to their Stage 2 torque
setting using a torque wrench and a suitable
socket (see illustration).

38 Once all the bolts have been tightened to
their Stage 2 torque setting, slacken all the
head bolts by one complete turn, working in
the reverse of the tightening sequence. Once
the bolts are loose, and again working in the
sequence shown, tighten all the bolts to the
Stage 4 torque setting.

39 When all the bolts have been tightened to
the Stage 4 torque setting, tighten each bolt in
the sequence shown through the specified
Stage 5 angle, using a socket and extension
bar. It is recommended that an angle-
measuring gauge Is used during this stage of
tightening, to ensure accuracy.

40 The remainder of the refitting procedure Is
a reversal of removal, noting the following
points:

a) Fit new O-ring seals to all applicable
components.

b) Ensure that all wiring is correctly routed,
and that all connectors are securely
reconnected to the cormect components.

¢) Ensure that all coolant, vacuum and
breather hoses are correctly reconnected,
and that their retaining clips are securely
tightened, where applicable.

d) Refit and tension the timing belt as
described in Section 7.

e Refit the cylinder head covers as
described in Section 4.

f) Reconnect the catalytic converter to the
exhaust manifold, refit the inlet manifold,

P JOIOIORY
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11.37 Cylinder head bolt tightening
sequence

11.32b ... and that the camshaft oil
supply non-return valve (arrowed) is in
place in the cylinder head

air cleaner assembly and intake ducting
as described in Chapter 4A.

g) On completion, refill the cooling system
as described in Chapter 14, and

reconnect the battery.
12 Sump - _
removal and refitting §
~
Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Refarence Chapter).

2 Chock the rear wheels then jack up the
front of the vehicle and support it on axle
stangds (see Jacking and vehicle support).
Remove the engine undertray.

3 Drain the engine oil, then clean and refit the
engine oil drain plug, tightening it securaly. If
the engine is nearing its service Interval when
the oil and filter are due for renewal, it is
recommended that the filter is also removed,
and a new one fitted. After reassembly, the
angine can then be refilled with fresh oll. Refer
to Chapter 1A for further information.

4 Withdraw the engine oil dipstick from the
guide tube.

5 Undo the bolt securing the upper end of the
dipstick gquide tube to the ancillary

components mounting bracket. Undo the baolt
securing the base of the guide tube to the
sump and remove the guide tube (see
illustration). Collect the two O-rings from the

12.5 Undo the upper and lower retaining
bolts and remove the dipstick guide tube
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11.30 Measure the length of the cylinder
head bolts from the underside of the head
to the end of the bolt

31 If any one bolt is longer than the specified
length, all of the bolts should be renewed as a
complete sel. Considering the stress which
the cylinder head bolts are under, it is highly
recommended that they are renewed,
regardless of their apparent condition.

Refitting

32 Wipe clean the mating surfaces of the
cylinder head and cylinder block and check
that the two locating dowels are in position at
each diagonally opposite end of the block.
Check also that the camshaft oil supply non-
retumn valve is in place in the oil feed bore at
the timing belt end of the cylinder head (see
Mustrations).

33 Position a new gasket on the cylinder
block surface, with the word TOP uppermaost
and toward the oil filter side of the block (see
lustration).

34 Check that the crankshaft pulley and
camshaft sprockets are still locked in position
with their respective locking tools. With the
aid of an assistant, carefully refit the cylinder
head assembly to the block, aligning it with
the locating dowels.

35 Apply a smear of grease to the threads,
and to the underside of the heads, of the
cylinder head bolts. Citroén recommend the
usa of Molykote G Rapid Plus for this purpose.
38 Carelully enter each bolt and washer into
fts relevant hole (do not drop it in) and screw it
in finger-tight.

37 Working in the sequence shown, tighten
2l the cylinder head bolts first to their Stage 1

11.33 Position the cylinder head gasket
with the word TOP uppermost and toward
the oil filter side of the block

11.32a Check that the cylinder head
locating dowels (arrowed) are in position in
the block . .

torque setting, then to their Stage 2 torque
setting using a torque wrench and a suitable
socket (see illustration).

38 Once all the bolts have been tightened to
their Stage 2 torque setting, slacken all the
head bolts by one complete turn, working in
the reverse of the tightening sequence. Once
the bolts are loose, and again working in the
sequence shown, tighten all the bolts to the
Stage 4 torque setting.

39 When all the bolts have been tightened to
the Stage 4 torgue setting, tighten each bolt in
the sequence shown through the specified
Stage 5 angle, using a socket and extension
bar. It is recommended that an angle-
measuring gauge Is used during this stage of
tightening, to ensure accuracy.

40 The remainder of the refitting procedure is
a reversal of removal, noting the following
points:

a) Fit new O-ring seals to all applicable
components.

b) Ensure that all wiring is correctly routed,
and that all connectors are securely
reconnected to the correct components.

c) Ensure that all coolant, vacuum and
breather hoses are correctly reconnected,
and that their retaining clips are securely
tightened, where applicable.

d) Refit and tension the timing belt as
described in Section 7.

a) Refit the cylinder head covers as
described in Section 4.

f) Reconnect the catalytic converter to the
exhaust manifold, refit the inlet manifold,
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11.37 Cylinder head bolt tightening
sequence

11.32b ... and that the camshaft oil
supply non-return valve (arrowed) is in
place in the cylinder head

air cleaner assembly and intake ducting
as described in Chapter 4A.

g) On completion, refill the cooling system
as described in Chapter 1A, and
reconnect the battery.

12 Sump -
removal and refitting

Removal

1 Disconnect the battery negative terminal
irefer to Disconnecting the battery in the
Reference Chapter).

2 Chock the rear wheeals then jack up the
front of the vehicle and support it on axle
stangs (see Jacking and vehicle support),
Remove the engine undertray.

3 Drain the engine oil, then clean and refit the
engine oil drain plug, tightening it securely, If
the engine is nearing its service interval when
the oil and filter are due for renewal, it is
recommended that the filter is also removed,
and a new one fitted. After reassembly, the
engine can then be refilled with fresh oll. Refer
to Chapter 1A for further information.

4 Withdraw the engine oil dipstick from the
guide tube.

5 Undo the bolt securing the upper end of the
dipstick guide tube to the ancillary
components mounting bracket. Undo the bolt
securing the base of the guide tube to the
sump and remove the guide tube (see
illustration). Collect the two O-rings from the

12.5 Undo the upper and lower retaining
bolts and remove the dipstick guide tube
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12.11a Oil pump pick-up tube retaining
nuts and retaining bolt locations (arrowed)

base of the guide tube, noting that new O-
rings will be required for refitting.

6 Release the retaining clamps securing the
power steering fluld pipes to the sump. Move
the pipes as far as possible towards the
transmission and suitably retain them in this
position,

7 Where fitted, disconnect the wiring
connector from the oil temperature sender
unit, which is screwed into the rear of the
sump.

8 Undo the lower centre bolt securing the
sump to the transmission bellhousing.

8 Progressively slacken and remove all the
sump retaining bolts noting that there are
nineteen short bolts and seven long boits.

10 Carefully insert a putty knifte or similar
between the sump and cylinder block. Ease
the knife along the joint to break the seal,
carefully levering down at the same time.
When the sump Is released, lower it straight

12,15 Apply a thin bead of RTV sealant to
the sump mating surface

12.16b ... and three are fitted at the
timing belt end on the oll filter side
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12.11b Crankcase splash plate retaining
bolt locations (arrowed)

down from its location and remove it from
under the vehicle.

11 If access to the crankshaft components is
required, undo the bolt and two nuts and
remove the oll pump pick-up tube and gasket.
Similarly. undo the four bolts and remove the
crankcase splash plate (see illustrations).

Refitting

12 Thoroughly clean all the removed
components ensuring that all traces of sealant
and gasket are removed from the mating
surfaces of the sump, cylinder block, oil pump
and oil pump pick-up tube, as applicable. Use
a suitable liquid gasket dissolving agent
(available from Citroén dealers) together with
a soft putty knife; do not use a metal scraper
or the faces will be damaged. As there is no
conventional gaske! used betwean the sump
and cylinder block, the cleanliness of the
mating faces Is of the utmost Importance.

12.16a Four of the long sump retaining
bolts are fitted at the transmissionend. ..

12.18 Use a straight-edge to ensure that
the rear faces of the cylinder block and
sump are flush

13 If removed, locate the splash plate in
position and secure with the four bolts
securely tightened.

14 [f the cil pump pick-up tube was removed,
locate a new gasket over the oil pump studs
then place the tube in position. Fit the
retaining nuts and bolt and tighten them
securely,

15 Ensure that the sump and cylinder block
mating faces are clean and dry, then apply a
thin bead of RTV sealant to the sump mating
surface (see illustration). Citroén recommend
the use of Loctite Autojoint Noir for this
purpose.

16 Check that the centring dowel is in place
in the cylinder block then locate the sump in
position. Refit the retaining bolts noting that
four of the long bolts are fitted at the
transmission end, and three at the timing beit
end on the oil filter side of the engine (see
illustrations). Tighten the bolls finger tight
only at this stage.

17 If the engine is in the vehicle with the
transmission attached, refit the lower centra
bolt securing the sump to the transmission
bellhousing and tighten it sufficiently to hold
the sump in contact with the bellhousing face.
Tighten the sump to cylinder block retaining
bolts evenly and progressively to the specified
torque setting. When the sump retaining bolts
have been tightened, tighten the sump to
bellhousing bolt to the specified torque.

18 If tha engine is out of the vehicle or the
transmission has been removed, use a
straight-edge 1o ensure that the rear faces of
the cylinder block and sump are flush (see
illustration). Hold the sump in this position
and tighten the retaining bolts evenly and
progressively to the specified torque setting.
19 Lubricate the two new O-rings and locate
them on the end of the dipstick guide tube.
Engage the guide tube with the sump and fit
the upper and lower retaining bolts. Tighten
the bolts securely, then refit the dipstick.

20 Move the power steering fluid pipes back
into position under the sump and secure with
the retaining clamps.

21 Where fitted, reconnect the wiring
connector to the oil temperature sender unit
at the rear of the sump.

22 Refit the engine undertray, lower the
vehicle to the ground, then refill the engine
with oil as described in Chapter 1A.

13 Crankshaft oll seals - §
renewal *
"

Right-hand oil seal
1 Remove the crankshaft sprocket as

described in Section 8.

2 Make a note of the correct fitted depth of
the seal in the oil pump housing, then punch
or drill a small hole in the face of the seal.
Screw a self-tapping screw into the hole and
pull on the screw with pliers to extract the
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seal. Alternatively, the seal can be levered out
of position. Use a flat-bladed screwdriver, and
take great care not to damage the oil pump
drive flange or seal housing.

3 Clean the seal housing, and polish off any
burrs or raised edges on the pump drive
flange, which may have caused the seal to fail
in the first place.

4 Lubricate the lips of the new seal with clean
engine oil, and carefully locate the seal over
the oil pump drive flange. Note that its sealing
ip must be facing inwards. Take care not 10
damage the seal lips during fitting.

5 Tap the seal into position, using a suitable
drift, to the same depth in the housing as the
original was prior to removal (see
Hlustration).

8 Wash off any traces of oil, then refit the
crankshaft sprocket as described in Section 8.

Left-hand oil seal

7 Remove the flywheel as described in
Section 14. Make a note of the correct fitted
depth of the seal in its location.

8 Punch or drill two small holes opposite
sach other in the seal. Screw a self-tapping
scraw into each, and pull on the screws with
pliers to extract the seal.

9 Clean the seal housing, and polish off any
burrs or raised edges on the crankshaft,
which may have caused the seal to fall in the
first place.

10 The new seal will normally be supplied
with a plastic fitting sleeve to protect the seal
lips as the seal is fitted, If so, lubricate the
fitting sleeve and locate it over the end of the
crankshaft (see illustration),

11 Lubricate the lips of the new seal with
clean engine oil, and carefully locate the seal
over the fitting sleeve and onto the end of the
crankshaft (see illustration).

12 Drive the seal Into position. using a
suitable tubular drift, to the same depth in the
housing as the original was prior to removal.
13 Aemove the fitting sleeve, wash off any
traces of oil, then refit the flywheel as
described in Section 14.

14 Flywheel - §
removal, inspection
and refitting &
Removal

1 Remove the transmission as described in
Chapter 7, then remove the clutch assembly
as described in Chapter 6.

2 Prevent the flywheel from turning using a
sturdy screwdriver inserted between the ring
gear teeth and the cylinder block.
Alternatively, bolt a strap between one of the
clutch pressure plate mounting bolt holes and
an adjacent hole on the cylinder block end
face. Do not attempt to lock the fiywheel in
position using the crankshaft pulley locking
tool described in Section 3.

3 Slacken and remove the flywheel retaining

13.5 Tap the crankshaft right-hand oll seal
into position using a suitable drift

bolts, and remove the flywhesl from the end
of the crankshaft. Be careful not to drop it; it is
heavy, If the flywheel locating dowel is a loose
fit in the crankshaft end, remove it and store it
with the flywheel for safe-keeping. Discard the
flywheel bolts; new ones must be used on
refitting.

Inspection

4 Examine the flywheel for scoring of the
clutch face, and for wear or chipping of the
ring gear teath. If the clutch face is scored, the
fiywheel may be surface-ground, but renewal
is preferable. Seek the advice of a Citroén
dealer or engine reconditioning specialist to
see if machining is possible. If the ring gear is
worn or damaged, the flywheel must be
renawed, as it is not possible to renew the
ring gear separately.

Refitting

5 Clean the mating surfaces of the flywhee|
and crankshaft. Remove any remaining
locking compound from the threads of the
crankshaft holes, using the correct size of tap,
if available.

HAYNES I suitable tap is not
m avallable, cut two sfots along

the threads of one of the old

flywheel bolts, and use the
bolt to remove the locking compound
from the threads.

6 If the new flywheel retaining bolts are not
supplied with their threads already pre-

coated, apply a suitable thread-locking
compound to the threads of each bolt prior to
fitting.

7 Ensure that the locating dowel is in
position. Offer up the flywheel, locating It on
the dowel, and fit the new retaining bolts.

8 Lock the flywheel using the method
employed on removal, and tighten the
retaining bolts to the specified torque and
through the specified angle, in the stages
given in the Specifications.

9 Refit the clutch as described in Chapter B.
Remove the flywheel locking tool, and refit the
transmission as describad in Chapter 7.

15 Engine/transmission
mountings -
inspection and renewal

7

Inspection

1 If improved access is required, firmly apply
the handbrake, then jack up the front of the
vehicle and support it securely on axle stands
(see Jacking and vehicle support). Remove
the engine undertray.

2 Check the mounting rubbers to see if they
are cracked, hardened or separated from the
metal at any point; renew the mounting if any
such damage or deterioration is evident.

3 Check that all the mountings' fasteners are
securely tightened; use a torque wrench to
check if possible (see lllustration overleaf),

4 Using a large screwdriver or a crowbar,
check for wear in each mounting by carefully
levering against it to check for free play.
Where this is not possible, enlist the aid of an
assistant to move the engine/transmission
back-and-forth, or from side-to-side, while
you watch the mounting. While some free play
is to be expected even from new
components, excessive wear should be
obvious. If excessive free play is found, check
first that the fasteners are correctly secured,
then renew any worn components as

described below.
Renewal

Right-hand mounting
5 Disconnect the battery negative terminal

Lubricate the crankshaft left-hand
oil seal fitting sleeve and locate it over the
end of the crankshaft

13.10

13.11 Locate the oil seal over the fitting
sleeve and onto the end of the crankshaft
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{refer to Disconnecting the battery in the
Reference Chapter). Release all the relevant
hoses and wiring from their retaining clips,
and position them clear of the mounting so
that they do not hinder the removal
procedura.

6 Undo the two bolts and remove the stiffener
bracket located over the top of the mounting.
7 Place a jack beneath the engine, with a
block of wood on the jack head. Raise the
jack until it is supporting the weight of the
engine.

B Slacken and remove the three boits,
securing the upper mounting bracket to the
lower (engine) bracket. Remove the single nut
securing the upper bracket to the rubber
mounting, and lift off the bracket.

8 Lift the rubber buffer plate off the rubber
mounting stud, then remove the washer,
unscrew the rubber mounting from the body,
and remove it from the vehicle. A strap
wrench or similar may be used to unscrew the
mounting, or alternatively fabricate a tool from
sultable metal tube with projections to engage
in the cut-outs in the mounting.

10 Check all components carefully for signs
of wear or damage, and renew them where
necessary.

11 On reassembly, screw the mounting into
the vehicle body, and tighten it securely.

12 Refil the rubber buffer plate to the rubber
mounting stud, and install the upper mounting
bracket. Tighten the retaining nuts/bolts to the
specified torque setting.

13 Refit the stiffener bracket then secure all
disturbed hoses and wiring in their relevant
retaining clips.

14 Remove the jack from underneath the
engine, and reconnect the battery negative
terminal.

Left-hand mounting

15 Disconnect the battery negative terminal
refer to Disconnecting the battery in the
Reference Chapter).

16 Remove the air cleaner assembly and
intake ducting as described in Chapter 4A.

17 Lift up the covers on tha battery positive
cable terminal box and unscrew the nuls
securing the battery cables to the terminal
studs. Lift the cables off the studs and
suitably label them for correct refitting.

15.3 Engine/transmission mounting
components and attachment details

Rear mounting bracket-to-cylinder block
boits

Rear mounting connecting link-to-cylindar
block bracket boit

Rear mounting connecting link-to-
subframe bracket bolt

Left-hand mounting bracket-to-body bolts
Left-hand rubber mounting centre nut

—
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Left-hand rubber mounting-to-bracket
nuts

Left-hand mounting bracket-to-
transmission bolts

Right-hand rubber mounting

Rubber mounting centre nut

10 Upper mounting brackel-to-lower (engine)

bracket bolts
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18 Withdraw the engine management ECU
from its location on the support tray and move
it to one side.

19 Release the wiring harness from the
retaining clips on the ECU support tray, then
undo the retaining bolts and lift out the
support tray.

20 Place a jack beneath the transmission,
with a block of wood on the jack head. Raise
the jack until it is supporting the weight of the
transmission.

21 Slacken and remove the centre nut and
washer from the left-hand mounting, then
undo the nuts securing the mounting to the
mounting bracket. Lift off the mounting and
remove it from the engine compartment.

22 If necessary, slide the spacer (where
fitted) off the mounting stud, then unscrew the
stud from the top of the transmission housing,
and remove it along with its washer. If the
mounting stud is tight, a universal stud
axtractor can be used to unscrew it.

23 Check all components carefully for signs
of wear or damage, and renew as necessary.
24 Clean the threads of the mounting stud,

and apply a coat of thread-locking compound
to its threads. Refit the stud and washer to the
top of the transmission, and tighten it to the
specified torque setting.

25 Slide the spacer (where fitted) onto the
mounting stud, then refit the rubber mounting.
Tighten both the mounting-to-bracket nuts
and the mounting centre nut to their specified
torque settings, and remove the jack from
undemeath the transmission.

26 Refit the ECU support tray, and clip the
wiring harness back into position.

27 Refit the ECU to the support tray and
reconnect the battery positive cables to their
respective terminal studs.

28 Refit the air cleaner assembly and intake
ducting as described in Chapter 4A, then
reconnect the battery negative terminal.

Rear mounting

29 If not already done, firmly apply the
handbrake, then jack up the front of the
vehicle and support it securely on axle stands
(see Jacking and vehicle support). Remove
the engine undertray.

30 Unscrew and remove the bolt securing
the rear mounting connecting link to the
mounting bracket on the rear of the cylinder
block.

31 Remove the bolt securing the connecting
link to the bracket on the subframe and
withdraw the link.

32 To remove the mounting assembly it will
first be necessary to remove the right-hand
driveshaft as described In Chapter 8.

33 With the driveshaft removed, undo the
retaining bolts and remove the mounting from
the rear of the cylinder block.

34 Check carefully for signs of wear or
damage on all components, and renew them
where necessary.

35 On reassembly, fit the rear mounting
assembly to the rear of the cylinder block, and
tighten its retaining bolts to the specified
torque. Refit the driveshaft as described in
Chapter 8.

36 Refit the rear mounting connecting link,
and tighten both its boits to their specified
torque settings.

37 Lower the vehicle to the ground.



Chapter 2 Part C:
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Diesel engine in-car repair procedures

Contents

Camshaft, tappets and rocker arms - removal, inspection and Engine/transmission mountings — inspection and renewal ........ 14
Lo S e X e P S T T T T L 9 Flywheel - removal, inspection and refitting ................... 13

Compression and leakdown tests — description and Interpretatlnn , 2 Generalinformationand precautions . .......ciiiiiianienanan 1

Crankshaft pulley — removal and refitting ..................... 5 Oil pump and drive chain— removal, inspection and refitting ...... 11

Cylinder head cover - removal andrefitting ..............cc.0. Al e TR R e e e A S ey 12

Engine assembly/valve timing holes — general information and Sump-removalandrefiting . .. .. - i im i a s e e 10
B i sl et ey Sy IR 7 AN ¥ b e BT n s A AR R 3 Timing belt — general information, removal and refitting ....... e

Engine oil and filter renewal ...... S Sea Chapter 1B Timing belt covers —removal andrefitting . . .. ... cociiniana. 3]

Engine oil cooler - removal and rermfng ...................... 15 Timing belt sprockets and tensioner — removal and refitting .. ... .. 8

Engineoil levelcheck .......... . ciauainis. See Weekly checks

Degrees of difficulty
Easy, suitable for % | Fairly easy, suitable 2, | Fairly diifficult, 25? Difficult, suitable for % Very difficult, &
novice with littie &;{&: for beginner with N :=.u.dt:=.|l::lnai‘r:urt.'mr::m|::at=er|t':n,~ experienced DIY & suitable for expert DIY a3

Specifications

Engine (general)

T T T s W, . g T L T XA Dwio

BRIV stk < ity "o sls Sa1b Lade:olo/s olv /b m @ €ls FATe- DATs e s in'a: AL = hn e 1997 cc (2.0 litre)

e e P RHY (DWI10TD)

e e U S [ R SR PR (R R (ST e T e L T 2 85.00 mm

BT ONE T e e s e R e d i Vb r e AR R 88.00 mm

Direction of crankshaft rotalion ... ... ..o resraersrmrorsarars Clockwise (viewed from the right-hand side of vehicle)

NO { CyiNder IoCHON | § oy s e ns darsssssinsensssedahapnssssis At the transmission end of block

B T RII TENIE « me w e it Win s m mw e (st e 8 e LY m e 17.6:1

*The engine code is stamped on a plate aﬂached csntmﬂy to the lower front of the cylinder block

Compression pressures (engine hut, at cranking speed)

Normal ......
Maxiimum drﬁaranm b&huam am_.r twu cylindars

Timing belt

Tension setting (see text - Section T):
Initial setting
EIa) S ot i 4 e o S ia kw1 B v e ) AR W e e e e

Camshaft
ENRO o T e o S e T it R o bt o e arm it
No of bearings

Lubrication system

Oil pump type .
Minimum oil pmsaurealaﬂ‘“c ................................
0il pressure waming switch pperating pressure

............................................

25 to 35 bars (363 to 508 psi)
5 bars (73 psi)

98 = 2 SEEM units
54 + 3 SEEM units

Toothed beit

Gear-type, chain-driven off the crankshaft right-hand end
4,0 bars at 4000 rpm
0.8 bars
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Torque wrench settings Nm Ibf ft
Big-end bearing cap nuts":
Sagel e oiaaa N T O R R A S T T SR A 4 wars 20 15
Stagez sasnveannranesssss Tighten through a further 70°
Camshaft bearing housingbolts . . . . ..o v et ciinsanns 10 7
Camshaft sprocket hub-to-camshaftbolts .............ccv0vee.. 43 az2
Camshaft sprocket-to-hubbolts . ........ccvveiiiivienincnnnnn 20 15
Crankshaftollsealhousingbolts .. ........convurenuscnsnnnnsns 14 10
Crankshaft pulley bolt (see text — Section 5);
Early type pulley without green paint mark:
L e e e o L eSS TE 50 a7
(LR e e T e T o e e Tighten through a further 51°
Later type pulley with green paint mark:
SIRDE-T Vo P e e L0 Sl . Sy 70 52
T e e e R S R A R L Y A AR S T T Tighten through a further 82°
Cylinder head bolts:
s R e R 11 115 T O L e e e e 2l 15
Stage2 ........ R s Ay u ben s il e W LTS 60 44
SBOa 3 . ervensieen s oo e D40 o TR N Ao b e Tighten through a further 220°
Cylinder head cover bolts . ....... AT AT iy i Mk s B B
Engine-to-transmission fixing balts. . .....cvveerisrrranasisensnes 45 3z
Engine/transmission left-hand mounting:
Mounting bracket-to-body bolts . . .. . ....coavirnrrrerinnnaas, 22 16
Mounting bracket-to-transmisslonbolts ...........0000vivea . B0 a7
Mounting stud-to-transmission bracket ..........ccicvavenwe.. 50 ar
Rubbar mounting centre nut .. <. . .o oveivnnnnicuioniiieninis 65 48
Rubber mounting-to-mounting bracket NUS ..., ..vivvuneraran 22 16
Engine/transmission rear mounting:
Connecting link-to-mounting bracket nut/bolt . .. ............... 45 33
Connecting link-to-subframe nut/bolt .. ..ot iiiinnennins 45 33
Mounting bracket-to-cylinder block bolts . ............ ..ot 45 33
Engine/transmission right-hand mounting:
Lower [engne) Drackel BORS . . oo ovvse boms st s issrsessss 45 33
Rubber mounting domed buffer nlt ... .....evieererarrnernnn. 22 16
Rubber mounting-to-body .+« . oio i iriarar i i 45 33
Stiffener Bracket BOMS .. . .. .o\ v v i reniveamnbin e s enhsss 20 15
Upper mounting bracket-to-lower (engine) bracketbalts . ........ 61 45
Upper mounting bracket-to-rubber mnunﬂng R e ey aey S 33
Flywheel bolts* ............... PR Y b a AV it P i b e Y mva 50 a7
Hfghpreﬁsumfualpumpsprockatnut e T R B eraTal 50 ar
Main bearing cap bolts:
ST R R N e 25 18
21 e e e e A T o T T 8 T Y T e e A 2 o Tighten through a further 60°
O TR RIDONE (« v s irq vy sitored me v sy s Fa Ay TN 18 13
Pistonoiljetspraytibebolt ... ... . caciiriiiirinsesanmbans 10 7
e, e S e, 16 12
Timing bettkerpilley Dol . oiica s so s s oo sa v e sie s 25 18
Timing bett tensionerpulley bolt . . ... covv i irrr s nnman s 25 18
‘New nuls/bolts must be used,

1 General information and
precautions

Using this Chapter

This Fart of Chapter 2 is devoted to in-car
repair procedures for the DW series diesel
engine. Similar information covering the petrol
engines will be found in Chapters 2A and 2B,
All procedures concerning engine removal
and refitting, and engine block/cylinder head
overhaul for petrol and diesel engines can be
found in Chapters 2D and 2E as applicable,

Most of the operations included in Chap-
ter 2C are based on the assumption that the

engine Is still installed in the car. Therefors, if
this information is being used during a
complete engine overhaul, with the engine
already removed, many of the steps included
here will not apply.

DW series engine description

The DW series engine is a relatively new
power unit based on the well-proven XUD
series engine which has appeared in many
Citroén and Peugeot vehicles. The engine is
of four-cylinder single overhead camshatt
design, mounted transversely, with the
transmission mounted on the lefi-hand side.

A toothed timing belt drives the camshatt,
high-pressure fuel pump and coolant pump.
The camshaft operates the inlet and exhaust

valves via rocker arms which are supparted at
their pivot ends by hydraulic self-adjusting
tappets. The camshaft is supported by six
bearings machined directly in the cylinder
head and camshaft bearing housing.

The crankshaft runs in five main bearings of
the usual shell type. Endfloal is controiled by
thrustwashers either side of No 2 main
bearing.

The pistons are selected to be of matching
weight, and incorporate fully-floating gudgeon
pins retained by circlips.

The oll pump is chain-driven from the end
of the crankshaft and an oil cooler is fitted to
all engines,

Throughout the manual, it is often
necessary to identify the engines not only by
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heir cubic capacity, but also by their engine
eode. The engine code, consists of four

“enaracters (eg, DW10). The code is stamped
on a plate attached centrally to the lower front
& the cylinder block.

Repair operations - precaution
The DW10 engine is a complex unit with
mumerous accessories and ancillary com-
gonents. The design of the engine
gompartment is such that every conceivable
a has been utilised, and access to virtually
@ of the engine components Is extremely
ated. In many cases, anclllary components
have to be removed, or moved to one side,
#=nd wiring, pipes and hoses will have to be
@sconnected or removed from various cable
When working on this engine, read through
g grtire procedure first, look at the vehicle
and engine at the same time, and establish
whether you have the necessary tools,
guipment, skill and patience to proceed.
ow considerable time for any operation,
d be prepared for the unexpected. Any
major work on this engine is not for the faint-
=l Ed!
Because of the limited access, many of the
ngine photographs appearing in this Chapter
, by necessity, taken with the engine
oved from the vehicle.
Waming: It is essenfial to observe
‘l strict precautions when working
E on the fuel system components,
rticularly the high-pressure side of the
. Before carrying out any engine
ations that entail working on, or near,
my part of the fuel system, refer to the
al Information given in Chapter 4B,
tion 2.

lepair operations possible with
the engine in the vehicle

The following work can be carried out with
8 angine in the vehicle:
al Compression pressure — testing.
&) Cylinder head cover — removal and refitting.
¢l Grankshaft pulley - removal and refitting.
d) Timing beit covers — removal and refitting.
&) Timing belt — removal, refitting and
adjustment,
#i Timing belt tensioner and sprockets —
removal and refitting.
gl Camshaft oll seal — renewal.
&) Camshaft, rocker arms and hydraulic
tappets — removal, inspection and refitting.
§ Sump - removal and refitting.
§ Oil pump - removal and refitting.
k) Crankshaft oil seals — renewal.
§ Engine/transmission mountings -
inspection and renewal.
m) Flywheel = removal, Inspection and
refitting.
ote: Access between the cylinder head and
e compartment bulkhead, and to the rear
ide of the engine is so restricted that it
& impossible to remove the cylinder head with
the engine In the car unless considerable

additional dismantling is carried out first (eg,
removal of the front suspension subframe and
related components). Cylinder head removal
and refitting procedures are therefore
contained in Part E, assuming that the
englne/transmission has been removed from
the vehicle.

L s _

Compression test

Note: A compression lester specifically
designed for diess! engines must be used for
this test.

1 When engine performance is down, or if
misfiring occurs which cannot be attributed to
the fuel system, a compression test can
provide diagnostic clues as to the engine's
condition. If the test Is performed regularty, it
can give warming of trouble before any other
symptoms become apparent.

2 A compression tester specifically intended
for diesel engines must be used, because of
the higher pressures involved. The tester is
connected to an adapter which screws into
the glow plug or injector hole. On these
engines, an adapter suitable for use In the
glow plug holes will be required, so as not'to
disturb the fuel system components. It is
unlikely to be worthwhile buying such a tester
for occasional use, but it may be possible to
borrow or hire one - if not, have the test
performed by a garage.

3 Unless specific instructions to the contrary
are supplled with the tester, observe the
following points:

a) The battery must be in a good state of
charge, the air filter must be clean, and
the engine should be at normal operating
temperaiure.

b) All the glow plugs should be removed as
described in Chapter 5C before starting
the test.

c) The wiring connector on the engine
management system ECU must be
disconnected. Reafer to Chapter 48 for
further information.

4 The actual compression pressures
measured are nol so important as the balance
between cylinders. Values are given in the
Specifications.

5 The cause of poor compression IS less easy
to establish on a diesel engine than on a
petrol one. The effect of introducing oll into
the cylinders (‘wet’ testing) Is not conclusive,
because thera Is a risk that the ofl will sit In the
swirl chamber or in the recess on the piston
crown instead of passing to the rings.
However, the following can be used as a
rough guide to diagnosis.

6 All cylinders should produce very similar
pressures; any difference greater than that
specified Indicates the existence of a fault.
MNote that the compression should build-up

quickly in a healthy engine; low comprassion
on the first stroke, followed by gradually-
increasing pressure on successive strokes,
indicates worn piston rings. A low
compression reading on the first stroke, which
does not build-up during successive strokes,
indicates leaking vaivas or a blown head
gasket (a cracked head could also be the
cause). Deposits on the undersides of the
valve heads can also cause low compression,
T A low reading from twe adjacent cylinders
is almost certainly due to the head gasket
having blown between them; the presence of
coolant in the engine oll will confirm this.

B If the compression reading is unusually
high, the cylinder head surfaces, valves and
pistons are probably coated with carbon
deposits. If this Is the case, the cylinder head
should be removed and decarbonised (see
Part E).

Leakdown test

9 A leakdown test measures the rate at which
compressed air fed into the cylinder is lost. It
is an alternative to a compression test, and in
many ways it is better, since the escaping air
provides easy identification of where pressure
loss Is occurring (piston rings, valves or head
gasket).

10 The equipment needed for leakdown
testing Is unlikely to be avallable to the home
mechanic. If poor compression is suspected,
have the fest performed by a suitably-

equipped garage.

3 ine assembly/
mﬂmlnghullza—

General

Note: Do not attempt to rotate the engine
whilst the crankshaft and camshaft are locked
in position. If the engine is to be left in this
state for a long period of time, It is a good idea
to place suitable warning nolices inside the
vehicle, and in the engine compartment. This
will reduce the possibility of the engine being
accidentally cranked on the starter maotor,
which is likely to cause damage with the
locking tools in place.

1 Timing holes or slots are located in the
flywheel and in the camshaft sprocket or
sprocket hub. The holes/slots are used to
align the crankshaft and camshatft at the TOC
position for Nos 1 and 4 pistons, This will
ensure that the valve timing is maintained
during operations that require removal and
refitting of the timing belt and, on later
engines, the crankshaft pulley. When the
holes/slots are  aligned with  their
cormresponding holes in the cylinder block and
cylinder head, suitable diameter bolts/pins
can be inserted to lock the crankshaft and
camshaft in position, preventing rotation.
Note: With the timing holes aligned, No 4
piston is at TDC on its compression stroke.
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3.5a Use a mirror to observe the camﬂhnﬂ sprocket hub

timing slot

2 The HDi type fuel system used on these
engines does not have a conventional diesel
injection pump, but instead uses a high-
pressure fuel pump that does not have to be
timed. The alignment of the fual pump
sprocket (and hence the fuel pump itsalf) with
raspect to crankshaft and camshafl position is
therefore Irrelevant.

3 To align the engine assembly/valve timing
holes, proceed as follows.

4 Remove the upper timing belt cover as
described in Section 6.

§ Using a suitable socket and extension bar,
turn the crankshaft by means of the pulley
bolt, until the timing slot in the camshaft
sprocket hub is aligned with the
corresponding hole in the cylinder head. Note
that the crankshaft must always be turmed in a
clockwise direction (viewed from the right-
hand side of vehicle). Use a small mirror so
that the position of the sprocket hub timing
slot can be observed (see illustrations).
Whaen the slot is aligned with the
corresponding hole in the cylinder head, the
engine is positioned at TDC for Nos 1 and 4
pistons.

6 Insert an 8 mm diameter bolt, rod or drill
through the hole in the left-hand flange of the
cylinder block by the starter motor; If

3.6 Rod {arruwad} insnrtad through the
eylinder block into the flywheel timing hole

necessary, carefully turn the crankshaft a little
either way until the rod enters the timing hole
in the flywheel (see illustration).

7 Insert an 8 mm bolt, rod or drill through the
slot in the camshaft sprocket hub and into
engagement with the cylinder head (see
illustration),

B The crankshaft and camshaft are now
locked in position, preventing unnecessary
rotation.

4 Cylinder head cover -
removal and refitting

Removal

1 Remove the timing belt upper cover as
described in Section 6.

2 Slacken or release the clips securing the
crankcase ventilation hoses to the centre and
left-hand end of the cylinder head cover and
disconnect the hoses.

3 Undo the bolts as necessary and move the
engine cover and cable guide support bracket
clear of the right-hand end of the cylinder
head cover.

3.7 Inurlzm 8 mm bolt (arrowed) through
the sprocket timing slot and into the
cylinder head to lock the camshaft

3.5b Camshaft sprocket hub timing slot (A) aligned with the
cylinder head timing hole (B)

4 Disconnect the camshaft position sens
wiring connector,

5 Release the wiring harness from the clip on
the cylinder head cover and move the harness
to one side.

6 Undo the bolts securing the cylinder head
cover to the camshaft camier and collect
washers. Carefully Iift off the cover taking carg
not to damage the camshafi position sensoe
as the cover is removed. Recover the seal
from the cover.

Refitting

7 Refitting is a reversal of removal, bearing in
mind the following points:

a) Examine the cover seal for signs of
damage and deterioration, and ranew if
necessary.

b) Tighten the cylinder head cover bolls to
the spacified torque.

c) On early engines with a two-piece
camshaft sprocket (see Section 7), adiust
the camshaft position sensor air gap as
described in Chapter 48 before refitting
the upper timing beit cover.

5 Crankshaft pulley -
removal and refitting

Removal

1 Remove the auxiliary drivebelt as described
in Chapter 1B.

2 It is now necessary to determine the type of
pulley fitted, as there are two different removal
and refitting procedures accordingly.

3 From under the wheelarch, observe the flat
front face of the pulley. If there is 2 green paint
mark on the pulley face it is of the later type. It
no paint mark is present, the pulley is an early
type. Proceed as described in the appropriate
following sub-sections, according to pulley

type.
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Pulley without green paint mark

4 To prevent crankshaft rotation whilst the
pulley retaining bolt is being slackened, the
Sywheel ring gear must be locked using a
=uitable tool made from stesl angle (see Tool
[‘I‘l:pl. Release the power stearing fluid pipes
“&rom the clamps on the cover plate at the
pace of the transmission bellhousing. Remove
e cover plate from the bellhousing and bolt
sha tool to the lower bolt hole in the
Belihousing flange so it engages with the ring
gear teeth,
S Using a suitable socket and extension bar,
wnscrew the retaining bolt, remove the
‘washer, then slide the pulley off the end of the
mnkshaft (see illustration). If the pulley is a
®ght fit, it can be drawn off the crankshaft
Wsing a suitable puller, If a puller is being
w=ad, refit the pulley retaining bolt without the
washer, to avoid damaging the crankshaft as
*he puller is tightened.

Erankshaft and the camshaft sprocket in
gesition. The crankshaft timing belt sprocket
q=d with the later type pulley incorporates a
sr keyway for the locating Woodruff key.
en the pulley retaining bolt is slackened,
8 sprocket is free to turn on the crankshaft
$hin the limits afforded by the wider keyway.
b= provides a certain degree of lateral
movement of the sprocket for accurate
giustment of the timing belt tension. It is
herafore essential that the flywheel and
‘samshaft are locked in the engine
assembly/valve timing position when the
pulleay bolt is slackened, otherwise the
sorockets will turn slightly and the valve
Beming will be lost.
T To prevent crankshaft rotation whiist the
pulley retaining bolt is being slackened, make
p and fit a fywheel ring gear locking tool as
Sescribed In paragraph 4. Do not attempt to
wse only the engine assembly/valve timing
Yocking tools to prevent rotation whilst the bolt
s slackened.
'8 Using a suitable socket and extension bar,
wnscrew the retaining bolt, remove the
sher, then slide the puliey off the end of the

'1. =

i

\#
A fiywheel ring gear locking tool can be
made from a short strip of steel bent to
form a right-angle. Cut a siot in the
upper part and bend this part up to
engage with the ring gear teeth. File
the edges to form a tooth profile. Drill a
hole in the lower part to enable the fool
to be bolted to the bellhousing fiange.

crankshafl. If the pulley Is a tight fit, it can be
drawn off the crankshaft using a suitable
puller. If a puller is being used., refit the pulley
rataining bolt without the washer, to avoid
damaging the crankshaft as the puller is
tightened.

Refitting

8 If working on the later type pulley, ensure
that the engine assembly/valve timing holes
are still aligned as described In Section 3, and
the crankshaft and camshaft sprocket are
locked In position.

10 Locate the pulley in position on the end of
the crankshaft.

11 Thoroughly clean the threads of the pulley
retaining bolt, then apply a coat of locking
compound to the bolt threads. Citroén
recommend the use of Loctite (available from
your Citroén dealer); in the absence of this,
any good-quality locking compound may be
used,

12 Refit the crankshaft pulley retaining bolt
and washer. Tighten the bolt to the specified
torque, then through the specified angle,
preventing the crankshaft from turning using
the tool employed for removal (see

H34034

illustrations). Note that different torque and

5.5 Removing the crankshaft pulley

angle settings are given in the Specifications,
according to pulley type.

13 Remove the flywheel ring gear locking tool
and, where applicable, the crankshaft and
camshaft sprocket locking tools.

14 Refit the cover plate to the transmission
bellhousing and secure the power steering
fluid pipes in position,

15 If working on the later type pulley, refit the
upper timing belt cover as described in
Section 6.

16 Refit and tension the auxiliary drivebelt as
described in Chapter 1B.

6 Timing belt covers -
removal and refitting

Removal

f Warning: Refer to the pre-

cautionary information contained
in Section 1 before proceeding.

Upper cover

1 Disconnect the battery negative terminal

refer to Disconnecting the battery in the
Reference Chapter).

2 Releasa the four plastic fasteners and
remove the engine cover from the top of the
engine.

3 Firmly apply the handbrake, then Jack up the
frant of the vehicle and support it securely on
axle stands (see Jacking and vehicle support).
Remove the right-hand front roadwhesl,

' £.12a Refit the crankshaft pulley retaining
‘bolt after applying locking compound to
the threads

5.12b Tighten the pulley bolt to the
specified Stage 1 torque . . .

5.12¢ ... then through the specified
Stage 2 angle
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6.5 Disconnect the fuel supply and return
hose quick-release fittings

4 Using a forked lype removal tool, release
the stud fasteners securing the centre section
of the right-hand wheelarch liner. Withdraw
the liner from under the front wing for access
to the right-hand side of the engine. Unclip
the coolant hoses from under the wing to
improve access further,

5 At the connections above the fusl pump,
disconnect the fuel supply and return hose
quick-release fittings wusing a small
screwdriver to release the locking clip (see
illustration). Cover the open unions o
prevent dirt entry, using small plastic bags, or
fingers cut from clean rubber gloves.

6 Release the two hoses from the retaining
tlips on the upper timing belt cover and move
themn to one side (see lllustration).

retaining clips on the timing belt upper
cover

7 Release the EGR solenoid valve vacuum
hose from the clip on the upper cover. If
necessary lor improved access, undo the
EGR solenoid valve mounting brackel nuts
and move the valve to one side.

8 Undo the bolt securing the upper cover to
the cylinder head cover (see illustration).

9 Undo the upper bolt on the edge of the
cover nearest to the engine compartment
bulkhead.

10 Undo the lower bolt on the bulkhead side
of the cover, at the join between the upper
and lower covers. Nota that this bolt also
retains the coolant pump. To avoid coolant
leakage, after the upper cover is removed,
refit the bolt fitted with a 17.0 mm spacer, and
tighten it securaly.

6.8 Timing belt cover retaining bolt locations (arrowed)

! Upper cover

2 Intermediate cover

3 Lower cover

11 Undo the remaining bolt in the centre of
the cover, just above the engine mounting
bracket.

12 Disengage the upper cover from the
intermediate cover and manipulate the upper
cover from its location.

Intermediate cover

13 Hemove the upper cover as described
previously.

14 Connect an engine hoist or suitable lifting
gear to the twao lifting brackets on the cylindes
head. Raise the holst to just take the weight of
the engine.

15 For additional stability, place a jack
beneath the right-hand side of the engins,
with a block of wood on the jack head. Raise
the Jack until it Is just contacting the sump.

16 Slacken and remove the three bolis
securing the right-hand engine/transmission
mounting upper bracket to the lower (engingl
bracket.

17 Undo the two bolts securing the right=
hand mounting stiffener bracket to the body
and lift off the bracket. Unscrew the domed
buffer nut, then unscrew the single nul
securing the upper bracket to the rubber
mounting. Remove the upper bracket from the
rubber mounting and lower (engine) bracket,
18 Undo the two nuts and remove the
through bolts securing the rear engined
transmission mounting connecting link to the
mounting bracket on the subframe and on the
rear of the cylinder block. Release and
remove the connecting link from the mounting
brackets,

19 With the two engine mountings removed,
alternatively raise and lower the lifting gear
and the jack under the engine, as necessary,
for access to the timing belt cover retaining
bolts.

20 Undo the upper bolt on the top edge of
the intermediate cover.

21 Undo the two remaining bolts at the join
between the intermediate cover and lower
cover, then manipulate the intermediate cover
from its location,

Lower cover

22 Remove the crankshaft pulley as
described in Section 5.

23 Remove the upper and intermediate’
covers as described praviously.

24 Undo the two remaining bolts on the edge
of the cover, one on either side of the
crankshaft pulley location.

25 Litt the cover off the front of the engine
and manipulate it from its location.

Refitting

26 Refitting of all the covers is a reversal of
the relevani removal procedure, ensuring that
each cover section is correctly located, and
that the cover retaining bolts are securely
tightened. Ensure that all disturbed hoses are
reconnected and retained by their relevant
clips, and that all nuts/bolts are tightened to
their specified torque wrench settings (whera
given),
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Timing belt -
information,
removal and refitting

Note: Citroén specify the use of an electronic
Selt tension checking tool (SEEM 4122-T) to
worrectly set the timing belt tension. The
foliowing procedure assumes that this
‘&quipment (or suitable alternative equipment
Salibrated to display belt tension in SEEM
etz isavailable. Accurate tensioning of the
‘Sming belt is essential, and if the electronic
squipment Is not avallable, It is recommended
=t the work is entrusted fo a Citroén dealer

o suitably-equipped garage,
General information

4 The timing belt drives the camshaft, high-
pressura fuel pump, and coolant pump from a
Ieothed sprocket on the end of the
srankshaft. The belt also drives the brake
‘==ryo vacuum pump indirectly via the flywheel
of the camshaft. If the belt breaks or slips
W service, the pistons are likely to hit the valve
Beads, resulting in expensive damage.

2 The timing belt should be renewed at the
specified intervals, or earlier if it is contaminated
oil, or at all noisy in operation (a ‘scraping’
ise due to uneven wear),

U the timing belt'is being removed., it is a

precaution to check the condition of the
lant pump at the same time (check for
‘wigns of coolant leakage). This may avoid the
‘peed to remove the timing belt again at a later
'siage, should the coolant pump fail.
4 Two types of timing belt sprocket
‘@rangements may be encountered. COn early
ines, the camshaft sprocket i5 of the
Moating' type, secured to the sprocket hub
‘with three bolts. The bolt holes are elongated
and allow for a certain degree of lateral
ament of the sprocket for accurate
S=nsioning of the timing belt when refitting. On
Sster engines, the camshaft sprocket Is fixed,
But the crankshaft sprocket becomes the
Moating' component. Lateral movement of the
hanksha*i sprockel is achieved by using a
keyway for the locating Woodrufi key,
Timing belt removal procedures are the same
Ser both types, but different procedures must
Be used when refitting.

Removal

‘Remove the crankshaft pulley as described
0 Section 5. Refit and tighten the pulley
#etaining bolt to allow the engine to be tumed
subsaquent operations.

# Aemove the upper, intermediate and lower
Sming belt covers as described in Section 6.
¥ Itis now necessary to identify the type of
Wming belt sprocket arrangement fitted by
wbserving the design of the camshaft
et. On early engines the sprockel and
is a two-piece assembly. The sprocket is
secured to the sprocket hub by three retaining
Bolts, with the hub being secured to the
gamshaft by a single centre bolt. On later

7.9 Slacken the three camshaft sprocket-
to-sprocket hub retaining bolts
engines the sprocket and hub are a single
fixed assembly secured to the camshaft by a
centre retaining bolt only. When refitting,
procead as described in the appropriate sub-

Sections according to sprocket type.

8 If not already done, align the engine
assembly/valve timing holes as described in
Section 3, and lock the crankshaft and the
camshaft sprocket in position. Do not attempt
to rotate the engine whilst the locking pins are
in position.

9 On early engines, slacken the three bolts
securing the camshaft sprocket to the
sprocket hub (see illustration).

10 Slacken the liming belt tensioner pulley
retaining bolt and insert a short length of B.0
mm square bar Into the square hole on the
front face of the tensioner pulley (see Tool
Tip). Alternatively, although clearance is
restricted, the square end of a 1/4 inch drive
socket bar can also be used. Using the bar
and a spanner, tum the pulley in a clockwise
direction, 1o ralieve the tension from the
timing bell. Retighten the tensioner pulley
retaining bolt to secure it in the slackened
position.

11 If the timing belt is to be re-used, use
white paint or chalk to mark the direction of
rotation on the belt (if markings do not alreacy
axist), then slip the belt off the sprockels (see
illustration). Note that the crankshaft must
not be rotated whilst the belt is removed.

12 Check the timing belt carefully for any
signs ol uneven wear, splits or oil
contamination. Pay particular attention to the
roots of the teeth. Renew It if there is the
slightest doubt about its condition. If the

7.11 Removing the timing belt
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belt tensioner pulley can be made from
a length of standard 8 mm door handle
rod (A), abtained from a DIY shop, and
then cut to size. Once the rod has been
fitted to the tensioner, the timing belt
can be tensioned by turning the rod
with an 8 mm spanner (B).

engine is undergoing an overhaul, renew the
belt as a matter of course, regardless of its
apparent condition. The cost of a new belt is
nothing compared with the cost of repairs,
should the belt break in service. If signs of oil
contamination are found, trace the source of
the oil leak and rectify it. Wash down the
engine timing belt area and all related
components, to remove all traces of oil.
Check that the tensioner pulley and idier roller
rotate freely, without any sign of roughness. If
necessary, renew them as described in
Sactian 8.

Refitting

Two-piece camshaft sprocket

13 Commence refitting by ensuring that the
engine assembly/valve timing holes are still
aligned as described in Section 3, and the
crankshaft, and camshaft sprocket hub are
locked In position,

14 Tighten the camshaft sprocket retaining
bolts lightly so that the sprocket can still move
within the elongated slots. Turn the sprocket
fully clockwise to the ends of the slots.

15 Locate the timing belt on the crankshaft
sprocket making sure that the direction of
rotation arrow is facing the correct way.

16 Hold the belt on the crankshaft sprocket
and, while keeping the ‘lower run’ of the belt
taut (between the crankshaft and idler roller),
feed the belt over the remaining sprockets
and pulleys in the following order (see
ilustrations):

a) Idler roller.

B) High-pressure fuel pump.

c) Camshart,

g) Coolant pump.

d) Tensioner pulley.
17 Fit the sensor head of the electronic belt
tension measuring equipment to the ‘top run'
of the timing belt, approximately midway
between the camshaft and fuel pump
sprockets.
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7.16a On engines with a two-piece camshaft sprocket, retain the

adid™

timing belt on the crankshaft sprocket and feed it around the idler

mllﬂlll

18 Slacken the tensioner pulley retaining bolt
and, using the square bar and spanner, pivot
the tensioner pulley anti-clockwise until an
initial setting of 98 + 2 SEEM units is displayed
on the tension measuring equipment (see
llustrations). Hold the tensioner pulley in that
position and retighten the retaining bolt.

19 Check that the camshaft sprocket
retaining bolts are not at the ends of thelr slots
(if necessary, remove one of the sprocket
bolts to check this). If they are, repeat the
refitting operation. If all s satisfactory, refit the
removed bolt and tighten all three sprocket
retaining bolts to the specified torque.

7.18a Pivot the tensioner pulley anti-
clockwise, then tighten the retaining bolt. . .

20 Remove the belt tension measuring
equipment and the crankshaft, and camshaft
sprocket hub locking tools.

21 Rotate the crankshaft through eight
complete rotations in a clockwise direction
(viewed from the right-hand end of the engine).
Realign the engine assembly/valve timing
holes and refit the crankshaft locking tool only.
22 Slacken the camshaft sprocket retaining
bolts and refit the camshaft sprocket hub
locking tool.

23 Slacken the tensioner pulley retaining bolt
once more.

24 Refit the belt tension measuring equipment

pulley

' '_I_\ s ﬁ': "
7.18b ... when the specified tension value
is shown on the tensioning measuring

equipment

7.16b ... high-pressure fuel pump sprocket ...

to the top run of the belt, and tum the tensioner
pulley to give a final setting of 54 + 2 SEEM
units on the tensioning gauge. Hold the
tensioner pulley in this position and tighten the
retaining bolt to the specified torgue.

25 Retighten the camshaft sprocket retaining
bolts to the specified torque.

26 Release the sensor head of the belt
tension measuring equipment, then refit
again and check that a reading of 54 + 3 SEEM
units is Indicated. Remove the tension
measuring equipment.

27 Remove the locking tools, then rotate the
crankshaft once again through two complete
rotations in a clockwise direction. Realign tha
engine assembly/valve timing holes and refit
the crankshaft locking tool.

28 Check that it is possible to insert the
camshaft sprocket hub locking tool. If the took
cannot be inserted, check that the offset
between the timing slot in the sprocket hub
and the corresponding hole in the cylinder
head is not greater than 1.0 mm. If it is, repeat
the complete timing belt refitting and
tensioning procedure.

29 Refit the lower, intermediate and upper
timing belt covers as described in Section 6.
Refit the crankshaft pulley as described in
Section 5 after refitting the lower cover.

Fixed camshaft sprocket

30 Ensure that the engine assembly/valve
timing holes are still aligned as described In
Section 3, and the crankshaft and camshaft
sprocket are locked in position.

31 Turm the crankshaft sprocket anti-
clockwise to the limit of the movement
affordad by the keyway. Lock the sprocket in
this pasition by inserting a small screwdrives
or similar implement down the left-hand side
of the Woodruff key.

32 Locate the timing belt on the camshaft
sprocket, making sure that the direction of
rotation amow is facing the comect way.

33 Retain the timing belt on the camshaft
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sprockel using a cable tie to ensure that it
goes not jump a tooth. Keeping the ‘top run’
&f the belt taut (between the camshaft and
fusl pump sprockets), feed the belt over the
gamaining sprockets and pulleys in the
following order:
a) High-pressure fuel pump.
b) Idler roller.
¢) Crankshaft.
g Coolant pump.
8 Tensioner pulley.
34 Cut off the cable tie securing the timing
Beit to the camshaft sprocket and remove the
- scrawdriver from the crankshaft sprocket
Rayway.
35 Fit the sensor head of the alectronic belt
=nsion measuring equipment to the ‘top run’
o the timing beit, approximately midway
Batween the camshaft and fuel pump
sprockets.
36 Slacken the tensioner pulley retaining bolt
‘and, using the square bar and spanner, pivot
#he tensioner pulley anti-clockwise until an
Usitial setting of 98 £+ 2 SEEM units is
@splayed on the tension measuring
equipment. Hold the tensioner pulley in that
position and retighten the retaining boit.
‘37 If not already in place, refit the crankshaft
retaining bolt and washer and tighten
= bolt to 70 Nm (52 Ibf ft). Prevent the
erankshaft from tuming using the flywheel ring
ar locking tool described for pulley removal
W Section 5. Do not attempt to use only the
“engine assembly/valve timing locking tools to
rotation whilst the bolt is tightened.
38 Remove the belt tension measuring
squipment, the flywheel ring gear locking tool
and the engine assembly/valve timing locking
ools.
‘38 Rotate the crankshaft through eight
‘somplete rotations in a clockwise direction
Spawed from the right-hand end of the
ngine). Realign the engine assembly/valve
‘@ming holes and refit the crankshaft and
‘e=mshaft sprocket locking tools.
40 Refit the flywheel ring gear locking tool
‘#nd slacken the crankshaft pulley retaining
Bolt.
#1 Slacken the tensioner pulley retaining bolt
ance more. Refit the belt tension measuring
pment to the top run of the belt, and turn
= tensioner pulley to give a final setting of
4 + 2 SEEM units on the tensioning gauge.
old the tensioner pulley in this position and
‘Saghten the retaining bolt to the specified
42 Release the sensor head of the belt
sion measuring equipment, then refit it
and check that a reading of 54 + 3 SEEM
: Is indicated. If not, repeat the complete
sioning procedure. If the reading is comrect,
ana the tension measuring equipment.
&3 Hemove all the locking tools, then rotate
= crankshaft once again through two
somplete rotations in a clockwise direction.
Saalign the engine assembly/valve timing
Soles and refit the crankshaft and camshaft
sorocket locking tools. If it is not possible to fit

both locking tools, repeat the complete
tensioning procedure.

44 |f all is satisfactory, locate the lower timing
beit cover in position, refit the retaining bolts
and tighten them securely,

45 With the engine assembly/valve timing
holes aligned and the crankshaft and
camshaft sprocket locking tools in place, refit
the flywheel ring gear locking tool and
unscrew the crankshaft pulley retaining bolt.
46 Locate the crankshaft pulley in position on
the end of the crankshaft.

47 Thoroughly clean the threads of the pulley
retaining boit, then apply a coat of locking
compound to the bolt threads. Citroén
recommend the use of Loctite (available from
your Citrog&n dealer); in the absence of this,
any good-quality locking compound may be
used.

48 Refit the crankshaft pulley retaining bolt
and washer. Tighten the bolt to the specified
torque, then through the specified angle.

49 Remove the flywheel ring gear locking tool
and the crankshaft and camshaft sprocket
locking tools.

50 Refit the intermediate and upper timing
belt covers as described in Section 6, then
refit and tension the auxiliary drivebelt as
described in Chapter 1B.

3
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Two-piece camshaft sprocket

Removal

1 Remove the timing belt as described In
Section 7.

2 Remove the locking tool from the camshaft
sprocket hub. Slacken the sprocket hub
retaining bolt, and the three sprocket-to-hub
retaining bolts. To prevent the camshaft
rotating as the bolis are slackened, a sprocket
holding tool will be required. In the absence of
the special Citroén tool, an acceptable
substitute can be fabricated at home (see
Tool Tip 1). Do not attempt to use the engine
assembly/valve timing locking tool to pravent
the sprocket from rotating whilst the bolt is
slackened.

3 Remove the sprocket hub retaining bolt and
washer, and slide the sprocket and hub off the
end of the camshaft. Examine the camshaft oil
seal for signs of oil leakage and, if necessary,
renew it as described in Section 12,

4 If necessary, the sprocket can be separated
from the hub after removing the three
retaining bolts.

5 Clean the camshaft sprocket thoroughly,
and renew it If there are any signs of wear,
damage or cracks.

Refitting

8 If removed, refit the sprocket to the hub and
secure with the three retaining bolts,
moderately tightened only at this stage.

7 Refit the sprocket and hub to the camshaft,
then refit the hub retaining bolt and washer.
Tighten the bolt to the specified torque,
preventing the camshaft from turning as
during removal,

B Align the engine assembly/valve timing slot
In the camshaft sprocket hub with the hole in
the cylinder head and refit the locking tool.

8 The air gap between the tip of the camshaft
position sensor and the target plate at the rear
of the camshaft sprocket hub must now be
adjusted.

10 Slacken the camshaft position sensor
retaining bolt and move the sensor away from
the sprocket hub to the limit of its elongated
retaining bolt slot.

11 Undo the three camshaft sprocket
retaining bolts and remove the sprocket from
the hub. :
12 Select feeler blades to the value of 1.2 mm
total thickness and insert them between the tip
of the camshaft position sensor and the target
plate inner face.

13 Move the sensor toward the sprocket until
it just contacts the feeler blades. Hold the
sensor In this position and tighten the
retaining bolt.

14 With the gap correctly adjusted, refit the
camshaft sprocket to the sprocket hub and
secure with the three retaining bolts tightened
finger tight only at this stage.

15 Refit the timing belt as described in
Section 7.

Fixed camshaft sprocket

Removal

16 Remove the timing belt as described In
Section 7.

17 Remove the locking tool from the

camshaft sprocket. Slacken the sprocket
retaining bolt while preventing the camshaft
from rotating using the tool described in
paragraph 2. Do not attempt to use the engine
assembly/valve timing locking tool to prevent
the sprocket from rotating whilst the bolt is
slackened.
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B.24a Slide the crankshaft sprocket off the
end of the crankshaft . . .

18 Remove the sprocket retaining bolt and
washer, and slide the sprocket off the end of
the camshafl. Examine the camshaft oll seal
for signs of oll leakage and, if necessary,
renaw it as described In Section 12.

19 Clean the camshaft sprocket thoroughly,
and renew It if there are any signs of wear,
damage or cracks.

Refitting

20 Refit the sprocket to the camshaft, then
refit the retaining bolt and washer. Tighten the
belt to the specified torque, preventing the
camshaft from turning as during removal.

21 Align the engine assembly/valve timing
hole in the camshaft sprocket with the hole In
the cylinder head and refit the locking tool.

22 Refit the timing belt as described In
Section 7.

Crankshaft sprocket

Removal

23 Remove the timing belt as described in
Section 7.

24 Slide the sprocket off the end of the
crankshaft and collect the Woodruff key (see
illustrations).

25 Examine the crankshaft oil seal for signs
of oil leakage and, if necessary, renew it as
described in Section 12,

26 Clean the crankshaft sprocket thoroughly,
and renaw it if there are any signs of wear,
damage or cracks.

"}; o

‘@ -

Tool Tip 2: m-mubm
wnmammmmm
holes in the strip to correspond with the
mmmmmw. third
mmwmumm
flats of the sprocket retaining nut.

~ 8.24b ... and collect the Woodruff key

Refitting

27 Refit the Woodruff key to the end of the
crankshaft, then refit the crankshaft sprocket
{with the flange nearest the cylinder block).
28 Refit the timing belt as described In
Section 7.

Fuel pump sprocket

Removal

29 Remove the timing belt as described in
Section 7.

30 Using a suitable socket, undo the pump
sprocket retaining nut. The sprocket can be
held stationary as the nut is slackened using a
suitable forked tool engaged with the holes in
the sprocket (see Tool Tip 1).

31 The pump sprocket is a taper fit on the
pump shaft and it will be necessary to make
up another tool to release it from the taper
(see Tool Tip 2).

32 Partially unscrew the sprocket retaining
nut, fit the home-made tool, and secure it 10
the sprocket with two suitable bolts. Prevent
the sprocket from rotating as before, and
unscrew the sprocket retaining nut (see
fllustration). The nut will bear against the tool
as it is undone, forcing the sprocket off the
shaft taper. Once the taper is released,
remove the tool, unscrew the nut fully, and
remove the sprocket from the pump shaft.

33 Clean the sprocket thoroughly, and renew it
if there are any signs of wear, damage or cracks.

Refitting

34 Refit the pump sprocket and retaining nut,
and tighten the nut to the specified torgue.

i B -..‘ =
8.32 Using the home-made tools to
ramove the fuel pump sprocket

Prevent the sprocket rotating as the nul is
tightenad using the sprocket holding tool.

35 Refit the timing belt as described in
Section 7.

Coolant pump sprocket

36 The cocolant pump sprocket is integral
with the pump, and cannot be removed.

Tensioner pulley

Removal

37 Remove the timing belt as described in
Section 7,

38 Remove the tensioner pulley retaining
bolt, and slide the pulley off its mounting stud.
39 Clean the tensioner pulley, but do not usé
any strong solvent which may enter the pulley
bearings. Cheack that the pullay rotates freely,
with no sign of stiffness or free play. Renew
the pulley if there is any doubt about is
condition, or if there are any obvious signs of
weaar or damage.

40 Examine the pulley mounting stud foe
signs of damage and if necessary, renew It.

Refitting

41 Rafit tha tensioner pulley to its mounting
stud, and fit the retaining boll.

42 Refit the timing belt as described in
Section 7.

Idler roller

Remaoval

43 Remove the timing belt as described I8
Section 7.

44 Undo the retaining bolt and withdraw the
idier roller from the engine.

45 Ciean the idler roller, but do not use any
strong solvent which may enter the bearings
Check that the roller rotates freely, with no sion
of stiffness or free play. Renew the idler rolier
there is any doubt about its condition, or &
there are any obvious signs of wear or damage.
Refitting

46 Locate the idler roller on the engine, ang.
fit the retaining bolt. Tighten the bolt to the
specified torque.
47 Refit the timing belt as described In
Section 7.

9 Camshaft, and ‘;ﬁ
rocker arms - removal, §
inspection and refitting N

Removal

1 Remove the cylinder head cover as
described in Section 4.

2 Remove the camshaft
described in Section 8.

3 Remove the braking system vacuum pumg
as described in Chapter 9.
4 Progressively slacken the camshaft bearing
housing retaining bolts, working in a spiral
pattern in the reverse order to that shown in
iustration 9.25. When all the bolts have been

sprockel a8
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sackened, unscraw and remove them from
Swsir locations.
j Carefully release the camshaft bearing
‘Bousing from the cylinder head. The housing
= likely to be initially tight to release as It is
cated by two dowels on the forward facing
2.of the cylinder head. If necessary, very
g=refully prise up the housing using a
5 driver inserted in the slotted lug
msiacent to each dowel location.
# Once the bearing housing is free, lift it
squarely from the cylinder head (see
fustration). The camshaft will rise up slightly
gnder the pressure of the valve springs - be
ful it doesn't tilt and jam in the cylinder
d or bearing housing section.
T Lift the camshaft from the cylinder head
#~a remove the oil seal (see illustration).
Secard the seal, a new one should be used
refitting.
Have ready a suitable box divided into eight
gments, or some contalners or other means
& storing and identifying the rocker arms and
Sydraulic tappets after removal. The box or
. ers for the hydraulic tappets must be
ight and deep enough to allow the tappets
$ be almost totally submerged in oil. Mark the
ments in the boxes or the containers with
#e number for each rocker arm and tappet
1to 8).
Lift out each rocker arm and release it from
# spring clip on the tappet. Place the rocker
=5 In their respective positions In the box or
ars (see illustration),
88 Similarly lift out the tappets and place
m in their respective positions in the box or
sentainers (see lllustrations). Once all the
ppets have been removed, add clean engine
B %o the box or container so that the tappet is

L=

R O

i Inspect the cam lobes and the camshaft
aring |ournals for scoring or other visible

Sance ﬂi weaar, DT'FBE Ihﬂ Bul'faﬂﬂ hmdﬂ"iﬂ‘g.
o the cam lobes has been eroded, wear will
peur at an accelerated rate. Note: If these
mptoms are visible on the tips of the
gamshaft lobes, check the corresponding
mcksEr arm, as it will probably be wom as well,
Examine the condition of the bearing
wfaces in the cylinder head and camshaft
g housing. If wear is evident, the cylinder
gad and bearing housing will both have to be
mewed, as they are a matched assembly.
inspect the rocker arms and tappets for
suffing, cracking or other damage and renew
iy components as necessary. Also check the
ndition of the tappet bores in the cylinder
2r. As with the camshafts, any wear in this
:a will necessitate cylinder head renewal.

wefitting
- Thoroughly clean the sealant from the
sting surfaces of the cylinder head and
shaft bearing housing. Use a suitable
lould gasket dissolving agent {available from
roén dealers) together with a soft putty

9.9 Lift out the rockerarms. ..

knife; do not use a metal scraper or the faces
will be damaged. As there is no conventional
gasket used, the cleanliness of the mating
faces is of the utmost importance.

16 Clean off any oil, dirt or grease from both
components and dry with a clean lint free
cloth. Ensure that all the oilways are
completely clean.

16 To prevent any possibllity of the valves
contacting the plstons as the camshaft is
refitted, remove the crankshaft locking tool
and turn the crankshaft a quarter tumn in the
opposite direction to normal rotation, to
position all the pistons at mid-stroke.

17 Liberally lubricate the tappet bores in the
cylinder head with clean engine oll.

18 Insert the tappets into their original bores
in the cylinder head unless they have been
renewed.

19 Lubricate the rocker arms and place them
over their respective tappets and valve stems.

9.10a ... followed by the hydraulic
tappets...

Ensure that the ends of the rocker arms
engage with the spring clips on the tappets.
20 Lubricate the camshaft bearing journals in
the cylinder head sparingly with oil, taking
care not to allow the oll to spill over onto the
camshaft bearing housing contact areas.

21 Lay the camshaft in the cylinder head and
temporarily locate the camshaft sprocket in
position. Turn the camshaft so that the engine
assembly/valve timing slot in the sprocket or
sprocket hub is approximately aligned with
the timing hole in the cylinder head, Remove
the sprocket,

22 Ensure that the mating faces of the
cylinder head and camshaft bearing housing
are clean and free of any oll or grease.

23 Sparingly apply a bead of RTV sealant to
the mating face of the camshaft bearing
housing, taking care not to allow the product
to contaminate the camshaft bearing journal
areas (see illustration).

9.10b ... and place all the components in
their respective positions in a segmented
box

9.23 Apply a bead of RTV sealant to the
mating fﬂﬁ&ﬂﬂ‘lﬂmﬂiﬂﬂhﬂng
housing
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s

sequence

24 Locate the bearing housing over the
camshaft and Into position on the cylinder
head.

25 Insert all the bearing housing retaining
boits and progressively tighten them to the
specified torgue, In the sequence shown (see
illustration).

26 Smear the lips of the new oil seal with
clean engine oil and fit it over the camshatft,
making sure its sealing lip is facing Inwards.
Press the seal into position until it is flush with
the end face of the cylinder head. Use a
suitable bolt (screwed into the end of the
camshaft), washers and a tube or socket to
press the seal into position (see illustrations).
27 Refit the braking system vacuum pump as
descrbed in Chapter 9,

28 Again, temporarily locate the sprocket on
the end of the camshaft, and make sure that
the sprocket timing slot is aligned with the
corresponding cut-out in the cylinder head.
29 Turn the crankshaft a quarter turn in the
normal direction of rotation so that pistons 1
and 4 are again at TDC. Realign the engine
assembly/valve timing hole and refit the
crankshaft locking tool.

30 Refit the camshaft sprocket as described
in Section 8.

31 Refit the cylinder head cover as described
in Section 4.

9.25 Camshaft bearing housing retaining bolt tightening

9.26b ... then use a bolt and socket or
similar arrangement to press the seal into

place

10 S -

Removal

1 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).

2 Draln the engine oil, then clean and refit the
engine oil drain plug, tightening it securely, If
the engine is nearing its service interval when
the oll and filter are due for renewal, it is
recommended that the filter is also removed,
and a new cne fitted. Alter reassembly, the
engine can then be refilled with fresh oil. Refer
to Chapter 1B for further information.

3 Chock the rear wheels then jack up the
front of the vehicle and support it on axle
stands (see Jacking and vehicle support).

4 On models with air conditioning, where the
compressor is mounted onto the side of the
sump, remove the auxiliary drivebelt as
described in Chapter 1B. Unbolt the com-
pressor, and position it clear of the sump.
Support the weight of the compressor by
tying it to the vehicle, to prevent any excess
strain being placed on the compressor lines.
Do not disconnect the refrigerant lines from
the compressor (refer to the warmnings given in
Chapter 3).

5 Where necessary, disconnect the wiring
connector from the oil temperature sender
unit, which is screwed into the sump.

6 Releass the power steering fluid pipes from
the clamps on the cover plate at the base of
the transmission bellhousing. Remove the
cover plate from the bellhousing for access to
the sump rear retaining bolts.

7 Progressively slacken and remove all the
sump retaining bolts. Since the sump boils
vary in length, remove each bolt in turn, and
store it In its comect fitted order by pushing it
through a clearly-marked cardboard template.
This will avoid the possibility of installing the
bolis in the wrong locations on refitting.

Locate a new oll seal over the camshaft, with its sealing lip

facing inwards . . .

8 Try to break the joint by striking the sump:
with the palm of your hand, then lower and:
withdraw the sump from under the car. If the
sump is stuck (which is quite likely) use &
putty knife or similar, carefully inserteds
between the sump and block. Ease the knif
along the joint until the sump is released
Remova the gaskst (where fitted), and discarm
it; & new one must be used on refitting. Whike
the sump is removed, take the opportunity to
check the oil pump pick-up/strainer for signs
of clogging or splitting. If necessary, remove
the pump as described in Section 11, and
clean or renaw the strainar.
9 On some engines, a large spacer plate is
fitted between the sump and the base of
cylinder block/crankcase. If this plate is fitte
undo the two retaining screws from
diagonally-opposite corners of the plaie
Ramove the plate from the base of the engine,
noting which way round it is fitted.

Refitting

10 Clean all traces of sealant/gasket from
mating surfaces of the cylinder block ang
sump, then use a clean rag to wipe out
sump and the engine's interior.

11 Where a spacer plate [s fitted, remove all’
traces of sealant/gasket from the spaces
plate, then apply a thin coating of suitabl
sealant to the plate upper mating surface
Offer up the plate to the base of the cylinde
block/crankcase, and securaly tighten IS
retaining screws (see illustrations). 1
12 On engines where the sump was fitted
without a gasket, ensure that the sump mating
surfaces are clean and dry, then apply a thin
coating of RTV sealant to the sump mating
surface. .
13 On engines where the sump was fitted
with a gasket, ensure thal all traces of the old
gasket have been removed, and that the
sump mating surfaces are clean and drys
Position the new gasket on the top of the
sump, using a dab of grease to hold it in

position,
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14 Offer up the sump to the cylinder block.
Aefit its retaining bolts, ensuring that each is
scrawed into its original location. Tighten the
balts evenly and progressively to the specified
forque setting.
" 15 Reconnect the wiring connector te the oll
t=mperature sensor (where fitted).
16 Refit the cover plate to the transmission
bellhousing and secure the power steering
Huid pipes in position.
37 Where necessary, align the air
ponditioning compressor with its mountings
on the sump, and Insert the retaining bolts.
Securely tighten the compressor retaining
Dolts, then refit the auxiliary drivebelt as
gescribed in Chapter 1B.
18 Lower the vehicle to the ground, then refill
the engine with oil as described in Chapter 1B.

:

11 ﬂwwmm-

Removal

1 Remove the sump as described in Sec-
son 10.

2 Where necessary, undo the two retaining
=craws, and slide the sprocket cover off the
of the oil pump.

3 Slacken and remove the three bolts securing
e oll pump to the base of the eylinder block.
Dizengage the pump sprocket from the chain,
and remove the oil pump (see illustration).
Where necessary, also remove the spacer plate
5 fs fitted behind the oil pump.

NSPE on
Examine the oil pump sprocket for signs of
mage and wear, such as chipped or missing
. If the sprocket is worn, the pump
sssambly must be renewed, since the
sprocket is not available separately. It is also
commended that the chain and drive
Sorocket, fitted to the crankshaft, be renewed
=t the same time. To renew the chain and drive
sprocket, first remove the crankshaft timing
=il sprocket as described in Section 8. Unbolt
e pil seal cammier from the cylinder block. The
procket, spacer (where fitted) and chain can
be slid off the end of the crankshaft.
S Slacken and remove the bolts (along with
e baffle plate, where fitted) securing the
r=iner cover to the pump body. Lift off the
er cover, and take off the rellef valve
giston and spring, noting which way round
are fitted (see illustrations).
Examine the pump rotors and body for
gns of wear ridges or scoring. If worn, the
tomplete pump assembly must be renawed.
§ Examine the relief valve piston for signs of
gar or damage, and renew If necessary. The
pndition of the relief valve spring can only be
eacured by comparing it with a new one; if
here is any doubt about its condition, it
should also be renewed. Both the piston and
oring are available individually.

10.11a Where a sump spacer plate is
fitted, apply sealant to the plate upper

8 Thoroughly clean the oil pump strainer with
a suitable solvent, and check it for signs of
clogging or splitting. i the strainer is
damaged, the strainer and cover assembly
must be renewed.

9 Locate the relief valve spring and piston in
the strainer cover. Refit the cover to the pump
body, aligning the relief valve piston with its
bore in the pump. Refit the baffie plate (where
fitted) and the cover retaining bolts, and
tighten them securely.

10 Prime the pump by filling it with clean
engine oil before refitting.

Refitting

11 If removed, refit the drive sprocket, spacer
(where fitted) and chain to the crankshaft,
then refit the oil seal carrier using a new
gasket. Refit the crankshaft timing belt
sprocket as described in Section 8,

12 Offer up the spacer plate (where fitted),

11.5b ... then lift off the cover and
remove the spring . . .

10.11b ... then refit the plate to the base
of the cylinder block

then engage the pump sprocket with its drive
chain. Seat the pump on the base of the
cylinder block. Refit the pump retaining bolts,
and tighten them to the specified torque
setting.

13 Where necessary, slide the sprocket
cover into position on the pump. Refit its
retaining bolts, tightening them securely.

14 Refit the sump as described in Section 10.

12 Oil seals - &N
Crankshaft
Right-hand oil seal
1 Remove the crankshaft sprocket as

described in Section 8.

11.5a Remove the oil pump cover
retaining bolts . . .

11.5¢ ... and relief valve piston, noting
which way round it is fitted
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12.3 Self-tapping screw and pliers used to
remove the crankshaft right-hand oil seal

2 Note the fitted depth of the oil seal.

3 Pull the oll seal from the housing using a
hooked instrument. Altematively, drill a small
hole in the oll seal, and use a self-tapping
screw and a pair of pliers to remove it (see
illustration).

4 Clean the oil seal housing and the
crankshaft sealing surface.

5 Dip the new oil seal in clean engine oll, and
press it into the housing (open end first) to the
previously-noted depth, using a sultable tube
or socket. A plece of thin plastic or tape
wound around the front of the crankshaft is
useful to prevent damage to the oil seal as it s
fitted.

6 Where applicable, remove the plastic or
tape from the end of the crankshaft.

7 Refit the crankshaft sprocket as described
in Section 8,

Left-hand oil seal

8 Remove the flywheel as described in Sec-
tion 13.

9 Proceed as described in paragraphs 2 to 6,
noting that when fitted, the outer lip of the oil
seal must point outwards; if it is pointing
inwards, use a piece of bent wire to pull it out.
Take care not to damage the ol seal.

10 Refit the flywheel as described in Sec-
tion 13.

Camshaft

Right-hand oil seal

11 Remove the camshaft sprocket as
described in Section 8.

12 Pull the oil seal from the housing using a
hooked tool (see illustration). Alternatively,
drill a small hole in the oil seal and use a self-
tapping screw and a pair of pliers to remove it.
13 Clean the oil seal housing and the
camshaft sealing surface.

14 Smear the lips of the new oil seal with
clean engine ail, then fit it over the end of the
camshaft, open end first. A piece of thin
plastic or tape wound round the front of the
camshaft should prevent damage to the ol
seal as It Is fitted.

15 Press the seal into the housing until it is
flush with the and face of the cylinder head.
Use a suitable bolt (screwed into the end of
the camshaft), washers and a tube or socket
to press the seal into position.

12.12 Using a hooked tool to remove the
camshaft oil seal

168 Refit the camshaft sprocket as described
in Section B,

Left-hand oll seal

17 No oll seal is fitted to the left-hand end of
the camshaft, The sealing is provided by an O-
ring fitted to the braking system vacuum pump
flange. The O-ring can be renewed after
unbolting the pump from the cylinder head (see
Chapter 9). Note the smaller O-ring which seals
the ol feed gallery to the pump - this may also
cause leakage from the pump/cylinder head
mating faces if it deteriorates or falls.

e
and refitting

Removal

1 Remove the transmission as describad in
Chapter 7, then remove the clutch assembly
as described in Chapter B.

2 Pravent the flywheel! from turning using a
sturdy scrawdriver inserted between the ring
gear teeth and the cylinder block.
Alternatively, bolt a strap between one of the
clutch pressure plate mounting bolt holes and
an adjacent hole on the cylinder block end
face. Do not attempt to lock the flywheel in
position using the engine assembly/valve

- timing locking tools described in Section 3.

3 Slacken and remove the flywheel retaining
bolts, and remove the flywheel from the end
of the crankshaft. Be careful not to drop it; it Is
heavy, If the flywheel locating dowel is a loose
fit in the crankshaft end, remove it and store it
with the flywheel for sate-keeping. Discard the
flywheel bolts; new ones must be used on
refitting.

Inspection

4 Examine the flywheel for scoring of the
clutch face, and for wear or chipping of the
ring gear teath. If the clutch face is scored, the
flywheel may be surface-ground, but renewal
is preferable. Seek the advice of a Citroén
dealer or engine reconditioning specialist to
see if machining is possible. If the ring gear s
worn or damaged, the flywheel must be
renewed, as It is not possible to renew the
ring gear separataly.

Refitting

5 Clean the mating surfaces of the flywhess
and crankshaft. Remove any remaining
locking compound from the threads of &
crankshaft holes, using the correct size of tag
if available,

6 If the new flywheel retaining bolts are
supplied with their threads already .p
coated, apply a suitable thread-locki
compound to the threads of each bolt prior 88
fitting.

T Ensure that the locating dowel is
position, Offer up the flywheel, locating it o8
the dowel, and fit the new retaining bolts.
8 Lock the flywheel using the methes
employed on removal, and tighten
retaining bolts to the specified torque.

9 Refit the clutch as described in Chapter &
Ramove the flywheel locking tool, and refit
transmission as described in Chapter 7.

14 Engine/transmission =8

Inspection

1 i improved access is required, firmly apg
the handbrake, then jack up the front of
vehicle and support it securely on axle stangs
(see Jacking and vehicle suppaort).

2 Check the mounting rubbers to see If they
are cracked, hardened or separated from B
metal at any point; renew the mounting if ang
such damage or deterioration is evident.
3 Check that all the mounting's fasteners &
securely tightened; use a torque wrench
check if possible (see illustration).
4 Using a large screwdriver or a crowban
check for wear in each mounting by care
levering against it to check for free play. Whes
this is not possible, enlist the aid of an assistz
to move the engine/transmission back-anc
forth, or from side-to-side, while you watch the
mounting. While some free play is to &S
expected even from new component
excessive wear should be obvious. If excessive
free play is found, check first that the fastenes
are correctly secured, then renew any wof
components as described below.

Renewal

Right-hand mounting

5 Disconnect the battery negative termimn
(refer to Disconnecting the battery in th
Reference Chapler).
6 Release the four plastic fasteners and remo
the engine cover from the top of the engine.
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7 Release all the relevant hoses and wiring B Place a jack beneath the engine, with a 9 Slacken and remove the three bolts
‘#from their retaining clips. Place the block of wood on the jack head. Raise the securing the upper mounting bracket to the
Boses/wiring clear of the mounting so that the  jack until it is supporting the weight of the lower (engine) bracket.

‘mmoval procedure is not hindared. engina, 10 Undo the two bolts securing the stiffener

14.3 Engine/transmission mounting components and attachment details

Hear mounting bracket-to-cylinder biock 5 Left-hand rubber mounting centre nut 10 Right-hand upper mounting bracket-to-
bolts 6 Left-hand rubber mounting-to-bracket nuts fower (engine) bracket bolts

Hear mounting connecting link-to-cylinder 7 Left-hand mounting bracket-to- 11 Right-hand mounting stiffener bracket bolts
Block bracket nut transmission bolts 12 Right-hand rubber mounting domed buffer
Rear mounting connecting link-to- 8 Right-hand rubber mounting nut

subframe bracket nut 9 Right-hand upper mounting brackst-to- 13 Right-hand mounting lower (engine)
Laft-hand mounting bracket-to-body boits rubber mounting nut bracket bolts
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15.5 OIl cooler/oil filter mounting bolt (A)
and locating notch (B)

bracket to the body and lift off the bracket.
Unscrew the domed buffer nut, then unscrew
the single nut securing the upper bracket to
the rubber mounting.

11 Lift the upper bracket and the rubber
buffer plate off the rubber mounting stud, then
remove the washer, unscrew the rubber
mounting from the body, and remove it from
the vehicle. A strap wrench or similar may be
used to unscrew the mounting, or alternatively
fabricate a tool from suitable metal tube with
projections to engage in the cut-outs in the
mounting.

12 If required, the lower lengine) bracket can
be unbolted and removed from the engine,
but it will first be necessary to remove the
upper and intermediate timing belt covers as
described In Section B.

13 Check all components carefully for signs
of wear or damage, and renew them where
necessary.,

14 If removed, refit the lower (engine)
bracket, apply a drop of locking compound to
the retaining bolts and tighten them to the
specified torque. Refit the intermediate and
upper timing belt covers as described in
Section 6.

15 Screw the rubber mounting into the
vehicle body, and tighten it securely.

16 Refit the rubber buffer plate to the rubber
mounting stud, and Install the upper mounting
bracket.

17 Tighten the upper mounting bracket
retaining nuts/bolts to the specified torque

setting.
18 Refit the domed buffer nut and stiffener
bracket, then remove the jack from

undemeath the engine.
19 Refit all disturbed hoses and wiring, refit
the engine cover and reconnect the battery.

Left-hand mounting

20 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Referance Chapter).

21 Remove the air cleaner assembly and
intake ducting as described in Chapter 48.

22 Lift up the covers on the battery positive
cable terminal box and unscrew the nuts
securing the battery cables to the terminal

studs. Lift the cables off the studs and
suitably label them for correct refitting.

23 Withdraw the engine management ECU
from its location on the support tray and move
it to one side.

24 Release the wiring harness connectors
and retaining clips on the ECU support tray,
then undo the retaining bolts and lift out the
support tray.

25 Place a jack baneath the transmission,
with a block of wood on the jack head. Raise
the jack until it is supporting the weight of the
transmission.

26 Slacken and remove the centre nul and
washer from the left-hand mounting, then
undo the nuts securing the mounting to the
mounting bracket. Lift off the mounting and
remove it from the engine compartment.

27 If necessary, slide the spacer (where
fitted) off the mounting stud, then unscrew the
stud from the fransmission bracket, and
remove it along with its washer. If the
mounting stud is tight, a universal stud
extractor can be used to unscrew it.

28 Check all components carefully for signs
of wear or damage, and renew as necessary.
29 Clean the threads of the mounting stud,
and apply a coat of thread-locking compound
to its threads. Refit the stud and washer to the
transmission bracket, and tighten it to the
specified torque setting.

30 Slide the spacer (where fitted) onto the
mounting stud, then refit the rubber mounting.
Tighten both the mounting-to-bracket nuts
and the mounting centre nut to their specified
tarque settings, and remove the jack from
underneath the transmission.

31 Refit the ECU support tray, reconnect and
clip the wiring hamess back into position.

32 Refit the ECU to the support tray and
reconnect the battery positive cables to their
respective terminal studs.

33 Refit the air cleaner assembly and Intake
ducting as described in Chapter 4B, then
reconnect the battery negative terminal.

Rear mounting

34 If not already done, firmly apply the
handbrake, then jack up the front of the
vehicle and support it securely on axle stands
(see Jacking and vehicle support). Remove
the engine undertray.

35 Unscrew and remove the nut and
through-bolt securing the rear mounting
connecting link to the mounting on the rear of
the cylinder block.

36 Unscrew and remove the nut and
through-bolt securing the rear mounting
connecting link to the bracket on the
subframe. Withdraw the link.

37 To remove the mounting assembly it will
first be necessary to remove the right-hand
driveshaft as described in Chapter 8.

38 With the driveshaft removed, undo the
retaining bolts and remave the mounting from

the rear of the cylinder block.
39 Check carefully for signs of wear ¢
damage on all companents, and renew thes
where necessary,

40 On reassembly, fit the rear mounti
assembly to the rear of the cylinder block, an
tighten its retaining bolts to the specifié
torque. Refit the driveshaft as described
Chapter 8,

41 Refit the connecting link, and tighten be
its nuts to their specified torque settings.

42 Refit the engine undertray and lower {
vehicle ta the ground.

15 Engine oil cooler - G
removal and refitting N

Removal

1 Firmly apply the handbrake, then jack
the front of the vehicle and support it se
on axle stands (see Jacking and vehic
suppord).

2 Drain the cooling system as described
Chapter 1B. Alternatively, clamp the oil cog
coolant hoses directly above the cooler, &
be prepared for some coolant loss as
hoses are disconnectad.

3 Position a suitable container beneath the g
filter. Unscrew the filter using an oil filtes
remaoval tool if necessary, and drain the @
into the container. If the oil filter |s damaged
distorted during removal, it must be renewead
Given the low cost of a new oll filter relative 1o
the cost of repairing the damage which co
result if a re-used filter springs a leak, it
probably a good idea to renew the filter in an
case.

4 Release the hose clips, and disconnect t
coolant hoses from the oil cooler.

5 Unscrew the oll cooler/oil filter mounting
bott from the cylinder block, and withdraw the
cooler. Note the locating notch in the coole
flange, which fits over the lug on the cylindse
block (see illustration). Discard the oil coolss
sealing ring; a new one must be used oF
refitting.

Refitting

6 Fit a new sealing ring to the recess in t
rear of the cooler, then offer the cooler to the
cylinder block.
7 Ensure that the locating notch in the coolee
flange is comectly engaged with the lug oen t

cylinder block, then refit the mounting bo®
and tighten It securely.
8 Fit the oll filter, then lower the vehicle to the
ground. Top-up the engine oil level
described in Weekly checks. _
8 Refill or top-up the cooling system 2

described in Chapter 1B or Weekly checks
Start the engine, and check the oil cooler it

signs of leakage.



Chapter 2 Part D:

2De1

Petrol engine removal and overhaul procedures

Contents
EEROKSNETE — INSPOCHON . oanin s aiineamasainns'sesnih sins s s s 15 Engine/transmission removal - methods and precautions . ....... 3.
Crankshaft — refitting and main bearing running clearance check ..19 General iNformation ... ......cuueyserarerieenramnesrsrres 1
mnkahart T LT o L L T T bl ] P o A o o 11 Main and big-end bearings ~inspection .......... e ininnn 16
L r block/crankcase — cleaning and lnsp-actlm ............ 12 Oilpump (1.61re 8NgINes) . ....covecivressnanaan See Chapter 2A
L srhead—dismantling .......... M aant i aaie u e B (Olpump (1.8 litreengines) — INSPOCTION . < wiuie s s alida aiaiala s dlaikleua 14
ﬁjlwar hond — rOASSEMBIY. ... ovsnims s sns s s sasinsiamsssns 8 OQilpump(1.8litreengines)—refitting . ....coovacenevncsasnas 21
© or head and valves — cleaningand inspection . . ... . oo .ovss 7 Oil pump (1.8 litre engines) — removal ... .eeevvvirnsnssssrssas 10
Engine - initial start-up after overhaul . T .. 22 Piston/connecting rod assembly —inspection . . ... ..ccvncecsus, 13
B and transmission — removal, saparatinn ra::annechun and Piston/connecting rod assembly — refitting and big-end bearing
mﬁtting .............................................. e running - Gloaranca Chacl: i..c.as « W alie s dus o i s g00 re THV0 8 20
ine overhaul —dismantlingsequence .......... o 00000000 5 Piston/connecting rod assembly —removal ........cc.0iviinan ]
‘Engine overhaul —general information .......... .. icieiiiean 2 Palonings=rafting .. svssisws yraesdrminsnanimbos ey, 28 18
iEngine overhaul —reassembly sequence ...........cce0c00neas 17
Degrees of difficulty
Easy, suitable for :’%3 Fairly easy, suitable g.% Fairly difficult, ‘%\%\ Difficult, suitable for &h Very difficult, i
navice with litthe 2 | for beginner with 2 sa.ﬂtztﬂefucmwpeta'lt\ experienced DIY N mﬁﬂafm‘mq:enm‘f\
Specifications

Mote: Al the time of writing, certain specifications were not avaifable. Where the relevant specifications are not given here, refer to your Gitroén

ar for further information

sylinder head
Maximum gasket face distortion

Cylinder block
‘Oylinder bore diametar:
| 1.6 litre engine:
Standard size
T S e e I el | e B B g O
1.8 litre engine:
Standard size

Walve head diameter:
Inlet:
Sl |y e e U b L T G T e T S e R e
DR TIIT  ely op cnerep ol  O , TE r o gs
Exhaust:
T L Ry sy et e LB, L Y e
g o o Rl e s e B o ey
Yalve stem diameter:
-~ Inlet:
R R NS PR Ty Te e P [T R T T
AT L L T TS Tt Ao P e o R e T DI T e D e
Exhaust:
1.6 Itreengine.......... s Sy oo o e, B iy ey
e T [ e AR e e e P A Bt e A e
werall length:
Inlet:
AT T e e e e Tl L e e el
e Wraengine o 40 L S T S e N Y
Exhaust:
g g R g o e M Y e £ Db P e Tt
b L e ey e O Lo e e T T T gk T

78.00 mm

Mot avallable
598 mm

Mot available
597 mm
Mot available
10417 mm

Mot available
104.10 mm
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Valve springs
Free length;

1 e B IR T e o v s & et a4 e s
Y A LY TIENE S e o i, v e s a0 e

Pistons
Piston diameter:

J55 e enging: 7 vz s s iues a5 i va s e s

1.8 litre engine:
Standard size ...

Repairsize . ..., . S e e it AT aty e e

Piston rings
End gaps:

Top cOMPression Ang &« i i i
Second compressionning . ....... ...

Crankshaft
Endfloat:
1.6 litre engine
1.8 litre engine
Main bearing journal diameter:
1.6 litre engine:

2 e s | e e 3 e e e e
LA F U e B LA e e O W

1.8 litre engine:

N . o o e el
e T e S S e e P S

Big-end bearing journal diameter:
1.6 litre engine:

Standard " el v L P s Nl e b
A e T R e e e

1.8 litre engine:

T T 1 R St e A TES
o T e e e e A P A
Maximum bearing journal out-of-round (all engines)

Main bearing running clearance:
1.6 litre engine
1.8 litre engine

Big-end bearing running clearance (all engines)

Torque wrench settings

1.6 litre (TU series) engines
Refer to Chapter 2A Specifications.
1.8 litre (EW series) engines
Rafer to Chapter 28 Specifications.

..................

..........................................

..........................................

..................

...................

..................

................ = ®

...................

..........................................

.......................

...................

Mot avallable
48.0 mm

Mot avallable

82.657 mm
83.257 mm

0.20 to 0.45 mm
0.20 to 0.40 mm

0.07 to 0.32 mm
0.06 to 0.15 mm

49,965 to 49.981 mm
49.665 to 49.681 mm

58.975 to 60.000 mm
58.675 to 59.700 mm

44.992 1o 45.008 mm
44.692 to 44.708 mm

44,975 to 45.000 mm
44 675 to 44,700 mm
............... 0.007 mm

0.023 to 0.048 mm
0.019 to 0.049 mm
0.030 to 0.054 mm

1 General information

Included in this Part of Chapter 2 are details
of removing the engine/transmission from the
car and general overhaul procedures for the
cylinder head, cylinder block and all other
engine internal components.

The information given ranges from advice
concerning preparation for an overhaul and
the purchase of replacement parts, to detailed
step-by-step procedures covering removal,
inspection, renovation and refitting of engine
intermal components.

After Section 5, all instructions are based
on the assumption that the engine has been
removed from the vehicle. For information

conceming in-car engine repair, as well as the
removal and refitting of those external
components necessary for full overhaul, refer
to Part A or B of this Chapter (as applicable)
and to Section 5. Ignore any preliminary
dismantling operations described in Part A or
B that are no longer relevant once the engine
has been removed.

Apart from torque wrench settings, which
are given at the beginning of Part A or B (as
applicable), all avallable specifications relating
to engine overhaul are at the beginning of this
Part of Chapter 2.

2 Engine overhaul -
general information

It is not always easy 1o determine when, or

if, an engine should be completely overhauls
as a number of factors must be considered.
High mileage is not necessarily an indicatic
that an overhaul is needed, while low mileag
does not preclude the need for an overha
Frequency of servicing is probably the :
important consideration. An engine which
had regular and frequent oil and filter chang
as well as other required maintenance, shols
give many thousands of miles of reliab
service. Conversely, a neglected angine
require an overhaul very early in its life.
Excessive oil consumption s an indicatle
that piston rings, valve seals and/or va
guides are in need of attention. Make sure
oil leaks are not responsible befare decidi
that the rings and/or guides are worn. Perfo
a compression test, as described in Part A ©
this Chapter, to determine the likely cause &

the problem.
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Check the oll pressure with a gauge fitted in
place of the oll pressure switch, and compare
it with that specified in Part A or B of this
Chapter. If it is extremely low, the main and
big-end bearings, and/or the oil pump, are
probably worn out.

Loss of power, rough running, knocking or
metallic engine noises, excessive valve gear

" noise, and high fuel consumption may also

- point to the need for an overhaul, especially if

. they are all present at the same time. If a
complete service does not remedy the situation,
malor mechanical work is the only solution,

An engine overhaul involves restoring all
Internal parts to the specification of a new
angine. During an overhaul, the cylinder bores
are rebored (where necessary), and the
~ pistons and piston rings are renewed. New

1 main and big-end bearings are generally
. fitted; if necessary, the crankshaft may be
,} reground, to restore the journals. The valves
are also serviced as well, since they are
‘usually in less-than-perfect condition at this
‘point. The end result should be an as-new
engine that will give many trouble-free miles.

Note: Critical cooling system components
‘sur;h as the hoses, thermostat and coolant

sump should be renewed when an engine is
overhauled. The radiator should be checked
carafully, to ensure that It is not clogged or
saking. Also, it is a good idea to renew the ol
purmp whenever the engine is overhauled.
Before beginning the engine overhaul, read
‘through the entire procedure, to familiarise
yourself with the scope and requirements of
the job. Overhauling an engine Is not difficult if
you follow carefully all of the instructions,
‘have the necessary tools and equipment, and
pay close attention to all specifications. It can,
Bowever, be time-consuming. Plan on the car
peing off the road for a minimum of two
weeks, especially if parts must be taken to an
‘engineering works for repair or reconditioning.
‘Check on the avallability of paris and make
sure that any necessary special tools and
squipment are obtained in advance. Most
“work can be done with typical hand tools,
aithough a number of precision measuring
fools are required for inspecting parts to
“getermine if they must be renewed. Often the
engineering works will handle the inspection
of parts and offer advice conceming
meconditioning and renawal.

Always wait until the engine has been
completely dismantled, and until all
_components (especially the cylinder block and
the crankshaft) have been inspected, befora
geciding what service and repair operations
‘must be performed by an enginearing works.
' The condition of these components will be the
major factor to consider when determining
 whather to overhaul the original engine, or 1o
buy a reconditioned unit. Do not, therefore,
‘purchase parts or have overhaul work done
‘\on other components until they have been
moroughly inspected. As a general rule, time
s the primary cost of an overhaul, so it does
' mot pay to fit wom or sub-standard parts.

|

As a final note, to ensure maximum life and
minimum trouble from a reconditioned engine,
everything must be assembled with care, in a
spotlessly-clean environment.

3 Bmw
iy RS

If you have decided that the engine must be
removed for overhaul or major repair work,
saveral preliminary steps should be taken.

Locating a suitable place to work Is
extremely important. Adequate work space,
along with storage space for the vehicle, will
be needed. If a workshop or garage is not
avallable, at the very least, a fiat, level, clean
work surface Is required.

Cleaning the engine compartment and
engine/transmission before beginning the
removal procedure will help keep tools clean
and organised.

An engine hoist will also be necessary.
Make sure the equipment is rated in excess of
the combined weight of the engine and trans-
mission. Safety is of primary importance,
considering the potential hazards involved in
removing the engine/transmission from the
vehicle.

If this is the first time you have removed an
engine, an assistant should Ideally be
available, Advice and aid from someone more
experienced would also be helpful, There are
many instances when one person cannot
simultaneously perform all of the operations
required during engine/transmission removal.

Plan the operation ahead of time. Before
starting work, arrange for the hire of or obtain
all of the tools and equipment you will need.
Some of the equipment necessary to perform
angine/transmission removal and installation
safely (in addition to an engine hoist) is as
follows: a heavy duty trolley jack, complete
sets of spanners and sockets as described at
the rear of this manual, wooden blocks, and
plenty of rags and cleaning solvent for
mopping-up spilled oil, coolant and fuel. If the
hoist must be hired, make sure that you
arrange for it in advance, and perform all of
the operations possible without it beforehand.
This will save you money and time.

Plan for the vehicle to be out of use for
quite a while. An engineering works will be
required to perform some of the work which
the do-it-yourselfer cannot accomplish
without special equipment. These places
often have a busy schedule, so it would be a
good idea to consult them before removing
the engine, in order to accurately estimate the
amount of time required to rebuild or repair
components that may need work.

During the engine/transmission removal
procedure, it is advisable to make notes of the
locations of all brackets, cable ties, earthing
points, etc, as well as how the wiring
harmesses, hoses and electrical connections
are attached and routed around the engine

and engine compartment. An effective way of
doing this is to take a series of photographs of
the various components before they are
disconnected or removed. A simple.
inexpensive disposable camera is ideal for
this and the resulting photographs will prove
invaluable when the engine is refitted.

Always be extremely careful when removing
and refitting the engine/transmission. Serious
injury can result from careless actions. Plan
ahead and take your time, and a job of this
nature, although major, can be accomplished
successiully.

The engine and transmission assembly Is
removed downwards from the engine compart-
ment on all models described in this manual,

4 Engiha and transmission - %
remnnacﬂnn mda%wm &
Removal

Note: The engine is removed downwards from
the engine compartment as a compiete unit
with the transmission; the two are then
separated for overhaul.

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Section of this manual).

2 Open and support the bonnet in its
maximum height position.

3 Carry out the following operations, using
the Information given in Chapter 4A:

a) Remove the air cleaner assembly and air
inlet ducts.

b) Depressurise the fuel system, and
disconnect the fuel feed hose at the fuel
rail.

¢) Disconnect the accelerator cable.

4 On 1.8 litre engines, disconnect the air inlet
hose from the secondary air injection valve,
then disconnect the vacuum hoses and wiring
connector at the EGR sclenoid valve.

5 Disconnect the purge valve and/or braking
system servo vacuum hoses from the inlet
manifold (as applicable).

6 Lift off the engine compartment fuse/relay
box cover and unscrew the nuts securing the
two supply cables to the terminal studs (see
illustration). Lift the cables off the studs,

4.6 Unscrew the nuts (arrowed) securing
the two supply cables to the fuse/relay box
terminal studs
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4.7 Disconnect the battery positive cables
from the terminal box studs

release them from the fuse/relay box and
sultably label them.

7 Similarly, lift up the covers on the battery
positive cable terminal box and unscrew the
nuts securing the battery cables to the
terminal studs. Lift the cables off the studs
and suitably label them tor correct refitting
(see illustration).

8 Remove the engine management ECU as
described In Chapter 4A, Section 13.

8 Release the wiring harness from the
retaining clips and cable ties on the ECU
support tray, then undo the retaining bolts
and lift out the support tray (see illustration).
10 Disconnect the main engine wiring
harness at the connectars in front of the ECU
support tray location.

11 Working as described in Chapter 6, on
models with a cable-operated clutch,
disconnect the clutch cable from the
transmission, and position it clear of the
working area. On models with a hydraulically-
operated clutch, unbolt the slave cylinder
from the front of the transmission. Release the
hydraulic fluid supply pipe from the support
brackets and move the pipe and cylinder
assembly clear of the engine/transmission.

12 Working as described in Chapter 7,
disconnect the gearchange selector cable end
fittings from the transmission levers then
release the cables from the support bracket.
13 Undo the bolt and release the
transmission earth cable from body side-
member.

14 Firmly apply the handbrake, then jack up
the front of the vehicle and support il securely
on axle stands (see Jacking and vehicle
suppori), Note that the vehicle must be raised
sufficiently high (approximately 500 mm) to
enable the engine/transmission assembly to
be withdrawn from under the frant of the
vehicle. Remove the front roadwheels.

15 Remove the auxillary drivebelt as
described in Chapter 1A.

16 |f the engine is to be dismantled, drain the
engine oll referring to Chapter 1A if necessary.
Clean and refit the drain plug, tightening it
securely.

17 Drain the cooling system as described in
Chapter 1A.

18 Drain the transmission oil as described in
Chapter 7. Refit the drain and filler plugs, and
tighten them to their specified torque settings.

lift out the ECU support tray

19 Remove the exhaust system front pipe as
described in Chapter 4A.

20 Disconnect the radiator top and bottom
hoses from the coolant outiet housing or
coolant pipe, and thermostat cover.

21 Release the retaining clips and disconnect
the heater matrix hoses from their connection
on the engine compartment bulkhead.

22 Disconnect the wiring connector from the
power steering pressure switch.

1.6 litre engines

23 Remove the heat shield from the rear of
the power steering pump.

24 Position a suitable container beneath the

power steering gear pump. Release the
retaining clip and disconnect the power
stesring fluid return hose from the pump.
Allow the power steering fluid to drain into the
container. When the fluid has finished
draining, suitably cover the hose end and the
outlet on the pump.

25 Unscrew the union nut and disconnect the
fluid supply pipe from the pump. Release the
supply pipe and return hose from the retaining
clamps and move the pipe and hose clear of
the engine. Suitably cover the pipe end and
pump orifice.

1.8 litre engines

26 Release the power steering fluid pipes
from the clamps on each side of the
transmission bellhousing,

27 Paosition a suitable container beneath the
power steering gear assembly. Undo the bolt
securing the fluid pipe flange plate to the rack
housing and ease the flange plate from the

4.38 Lowering the engine/transmission
from the engine compartment

rack. Allow the power steering fluid to drain
into the container. When the fluid has finished
draining, suitably cover the pipe ends and the
orifices in the rack to prevent dirt ingress.
28 Slacken the retaining clip and disconnec
the fluid return hose from the pipe connectios
below the radiator. Unscrew the union nut and
disconnect the fiuid supply hose from th
pump. Release the pipe and hose assemb
from the support bracket clamps and remoVe
the pipes from under the vehicle. Suitabl
cover the pipe and hose ends and the orifice
in the pump to prevent dirt ingress.

All engines

29 On models with air conditioning
disconnect the compressor wiring conneclon
then unbolt the compressor and position i
clear of the engine. Support the weight of
compressor by tying It to the vehicle body, 1
prevent any excess strain being placed on {
compressor lines whilst the engine
ramoved. Do not disconnect the refrigera
lines from the compressor (refer to
warnings given in Chapter 3).

30 Disconnect the wiring connector from the
vehicle speed sensor.
31 Remove both driveshafts as described ¥
Chapter 8.
32 Remove the front suspension subframe 2=
described in Chapter 10.
33 Check that all the relevant wiring
connectors have been disconnected, and
the harness is released from all the clips o8
ties, so that it is free to be removed with i
engine/transmission,

34 Manoeuvre an engine hoist into positic
and attach it to the engine lifting brackets®
Raise the hoist until it is just supporting
weight of the engine.

35 Slacken and remove the centre nut ang
washer from the engine/transmission lg
hand mounting. Undo the two nuts and
washers securing the mounting to its bracke
remove the mounting from the enging co
partment and recover the washer and spacer,
36 Working on the right-hand enging
transmission mounting, on 1.8 litre engine
undo the two bolts securing the stiffens
bracket to the body and lift off the brackse
Unscrew the nut securing the upper mounting
bracket to the rubber mounting. Unscrew the
three bolts securing the upper mounting
bracket to the lower (engine bracket) and, on
1.6 litre engines, the additional bolt at the
securing the support brace to the uppe
mounting bracket. Remove the upper
bracket from the lower (engine) bracket.
37 Make a final check that any companenis
which would prevent the removal of the
engine/transmission from the vehicle have
bean removed or disconnected.

38 Carefully lower the engine/transmission
assembly from the engine compartment
ensuring that nothing is trapped or damaged
(see illustration). Enlist the help of an
assistant during this procedure, as it will be
necessary to tilt and twist the assembly
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to clear the body panels and adjacent
smponents.

Ensure that the assembly is adequately
norted using jacks or a suitable trolley,
disconnect the engine hoist and
hdraw the engine/transmission out from
der the front of the vehicle.

sparation

80 With the engine/transmission assembly
noved, support the unit on suitable blocks
o wood on a workbench (or failing that, on a
area of the workshop floor).

I Disconnect all the individual wiring
gennectors from the various components on
engine and transmission to enable the
engine wiring harness to be removed.
notes or attach labels to each
or to ald reconnection.

B With all wiring disconnected, detach the
ing harmess support brackets and plastic
ycting mountings, release the relevant cable
and remove the complete hamess
sembly from the engine/transmission.

i Where fitted, undo the retaining bolts, and
Emove the cover plate from the transmission
pusing.

Slacken and remove the retaining bolts,
o remove the starter motor from the
Ensmission,

B Ensure that both engine and transmission
= adequately supported, then slacken and
gve the remaining bolts securing the
housing to the engine. Note the
fitted positions of each boit (and the
vant brackets) as they are removed, to use
referance on refitting.

B Carefully withdraw the transmission from
@ engine, ensuring that the weight of the
masmission is not allowed to hang on the
shaft while it is engaged with the clutch
Retion disc.

if they are loose, remove the locating
s from the engine or transmission, and
p them in a safe place.

iconnection

1

‘Apply a smear of high-melting-point
(Citro#n recommend the use of
kote BR2 plus - available from your
oén dealer) to the splines of the
smission input shaft. Do not apply too
uch, otherwise there is a possibllity of the
a contaminating the clutch friction disc.
‘Ensure thal the locating dowels are
grectly positioned in the engine or
msmission.
b Carefully offer the transmission to the
8, until the locating dowels are engaged.
ssura that the weight of the transmission is
gt aliowed to hang on the input shaft as it is
saoed with the clutch friction disc.
Refit the transmission housing-to-engine
s, ensuring that all the necessary brackets
comrectly positioned, and tighten them
curely.
Refit the starter motor,
n its retaining bolts.

1SS0

and securely

53 Locate the main engine wiring hamess on
the engine and transmission and reconnect the
relevant wiring connectors.

54 Where applicable, refit the cover plate to
the transmission bellhousing, and securely
tighten its retaining bolts.

Refitting

55 Manoeuvre tha engine/transmission into
position beneath the engine compariment and
recannect the hoist and lifting tackle to the
engine lifting brackets. With the aid of an
assistant, slowly lift the assembly into the
engine compartment.

56 Manceuvre the unit as necessary to clear
the surrounding components, until it is possible
to attach the engine mountings. Locate the
right-hand mounting upper bracket onto the
lower (engine) bracket and over the rubber
mounting stud. Secure the bracket to the lower
(engine) bracket with the boits tightened to the
specified torque. Refit the retaining nut to the
stud on the rubber mounting and tighten it by
hand only at this stage,

57 Working on the left-hand mounting, refit
the rubber mounting, the mounting retaining
nuts and washers, and the centre nut and
washer, tightening them lightly only.

58 Rock the engine to settle it on its
mountings, then go around and tighten all the
mounting nuts and bolts to their specifiad
torque settings. On 1.8 litra engines, refit the
stiffenar bracket to the right-hand mounting,
tightening the retaining bolts securely.

59 It is advisable at this stage to refit the front
suspension subframe as described in Chap-
ter 10. The rear engine/transmission mounting
connecting link can then be refitted, thus
stabilising the power unit on its mountings.
The hoist can then be detached from the
engine and removed.

60 The remainder of the refitting procedure is
a direct reversal of the removal sequence,
noting the following points:

a) Ensure that the wiring loom is correctly
routed and refained by all the relevant
retaining clips; all connectors shouid be
correctly and securely reconnected.

b) Use new O-ring seals when refitting the
power steering fiuid pipes.

¢) Prior to refitting the driveshafts to the
transmission, renew the driveshaft oil
seals as described in Chapter 7.

d) Ensura that all coofant hoses are correctly
reconnected, and securely retained by
their refaining clips.

&) Adjust the gearchange selector cables as
described in Chapter 7 after
reconnection.

fi Adjust the accelerator cable as described
in Chapter 4A,

g) Refill the engine and transmission with the
cormrect quantity and type of lubricant, as
described in Chapters 1A and 7.

h} Refill the cooling system as described in
Chapter 1A.

{) Bleed the power steering system as
described in Chapter 10.

JI Bleed the hydraufic clutch system as
described in Chapter 10.

5 :W e

1 It is much easier to dismantle and work on
the engine If it is mounted on a portable
engine stand. Thesa stands can oftan be hired
from a tool hire shop. Before the engine is
mounted on a stand, the flywheel should be
removed, so thal the stand bolts can be
tightened into the end of the cylinder block.
2 If a stand is not available, it Is possible to
dismantle the engine with it blocked up on a
sturdy workbench, or on the floor, Be extra
careful not to tip or drop the engine when
working without a stand.
3 If you are going to obtain a reconditioned
engine, all the external components must be
repmoved first, to be transferred to the
replacement engine (just as they will if you are
doing a complete engine overhaul yourself).
These components include the following:
a) Alternator (Chapter 5A).
b} Power steering pump (Chapter 10).
c) Power steering pump and air conditioning
compressor bracket(s), as applicable.
d) Engine mounting brackets.
e) Coolant pump, thermostat and housing,
and coolant outlet housing (Chapter 3).
f) Dipstick tube.
g) Fual systern components (Chapter 44).
h) All electrical switches and sensors.
i) Inlet and exhaust manifolds (Chapter 4A).
j) il fiter (Chapter 1A),
k) Flywhesl (Chapter 2A or 28).
Note: When removing the external
components from the engine, pay close
attention to details that may be helpful or
important during refitting. Note the fitted
position of gaskets, seals, spacers, pins,
washers, bolls, and other small items.
4 If you are obtaining a ‘short' engine
(cylinder block, crankshaft, pistons and
connecting rods all assembled), then the
cylinder head, sump, oll pump, and timing belt
will have to be removed also,
5 If you are planning a complete overhaul, the
engine can be dismantled, and the internal
components removed, in the order given
below, referring to Part A or B of this Chapter
unless otherwise stated.
&) Inlet and exhaust manifolds (Chapter 4A).
b) Timing belt, sprockets, tensioner and
idlerys).
¢) Coofant pump (Chapter 3).
d) Cylinder head.
) Flywheel.
f) Sump.
g) Ol pump (Chapter 2A or Section 10 of
this Chapter —as applicable).
h) Pistons/connecting rods (Section 9 of this
Chapter).
i) Crankshaft (Section 11 of this Chapter),
{) All external brackets and housings.
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6.9a Compress the valve spring with a
spring compressor . .,

6.9c ...release the compressor and lift

off the spring retainer. ..

6 Before beginning the dismantling and
overhaul procedures, make sure that you have
all of the tools necessary. Refer to Tools and
working facilities for further information.

6.12a Secure a self-locking nut of suitable
diameter to a long bolt . . .

-

6.12b ... then use this tool to remove the
valve stem oil seal - 1.8 litre engines

6.8d ... and the valve spring

6 Cylinder head -
dismantling

MNote: New and reconditioned cylinder heads
are avaflable from the manufacturer, and from
engine overhaul speclalists. Some speciallst
tools are required for dismantliing and
inspection, and new components may nof be
readily available, It may therefore be more
practical and economical for the home
mechanic to purchase a reconditioned head,
rather than dismantfe, inspect and recondition
the ariginal head.

1.6 litre engines

1 Remove the cylinder head as described in
Part A of this Chapter.

2 If not already done, remove the inlet and
exhaust manifolds with reference to Chapter 4A

6.13 Place each valve and its associated
components In a labelled polythene bag

3 Remove the camshaft and rocker arms as

described in Part A of this Chapter.

4 Using a valve spring compressor, compress
each valve spring in turn until the split collets
can be removed. Release the compressor,
and lift off the spring retainer, spring and
spring seat. Using & pair of pliers, carefully
axtract the valve stem oil seal from the top of
the guide.

5 If. when the valve spring compressor is
screwed down, the spring retainer refuses to
free and expose the split collets, gently tap
the top of the tool, directly over the retainer,
with a light hammer. This will free the retainer.
& Withdraw the valve through the combustion
chamber.

1.8 litre engines

7 Remove the cylinder head as described in
Part B of this Chapter.
8 Remove the following components from tha
cylinder head as described in the Chapters
indicated:

a) Camshafls and tappets (Part B of this

Chapter).

b) Ignition coll module (Chapter 58).

¢) Exhaust manifold (Chapter 4B).

d) Coolant outlef housing (Chapter 3).
9 Using a valve spring compressor, CoOmpress
each valve spring in turm until the split collets
can be ramoved. Release the compressor,
and lift off the spring retainer and spring (see
lllustrations).
10 If, when the valve spring compressor s
screwed down, the spring retainer refuses to
free and expose the splil collets, gently tap
the top of the tool, directly over the retainer,
with a light hammer, This will free the retainer,
11 Withdraw the valve through the
combustion chamber,
12 The valve stem oil seal also forms the
spring seat and is deeply recessed in the
cylinder head. It is also a tight fit on the valve
guide making it difficult to remove with pliers
or a conventional valve stem oil seal removal
tool. It can be easily removed, however, using
a self-locking nut of suitable diameter screwed
onto the end of a bolt and locked with a
second nut. Push the nut down onto the top of
the seal; the locking portion of the nut will grip
the seal allowing it to be withdrawn from the
top of the valve guide (see illustrations).

All engines

13 It Is essential that each valve is stored
together with its collets, retainer, spring, and
spring seat. The valves should also be kept in
their correct sequence, unless they are so
badly worn that they are to be renewed. If
they are going to be kept and used again,
place sach valve assembly in a labelled
polythene bag or similar small container (see
illustration). Mumber the bags or containers 1
to 8, or 1 to B inlet, and 1 to 8 exhaust, as
applicable. Note that No 1 valve is nearest to
the transmission (flywheel) end of the engine.
14 Remove all the remaining valves In the
same way.
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7.6 Checking the cylinder head gasket
surface for distortion

7 Cylinder head and valves -
B cing adhinspocto

»
4 Thorough cleaning of the cylinder head and
walve components, followed by a detailed
spection, will enable you to decide how
ch valve service work must be carried out
guring the engine overhaul. Note: If the
sngine has been severely overheated, it is best
2 assume thal the cylinder head is warped -
ack carefully for signs of this.

Cleaning
2 Remove all traces of old gasket material
om the cylinder head. Citroén recommend
use of a scouring agent for this purpose,
t acceplable results can be achiaved by
ing a hard plastic or wood scraper to
ove all traces of gasket and carbon.
& Similarly, remove the carbon from the
sembustion chambers and ports, then wash
= cylinder head thoroughly with paraffin or a
gutable solvent.
§ Scrape off any heavy carbon deposits that
have formed on the valves, then use a
ower-operated wire brush to remove
Seposits from the valve heads and stems.

tion

Mote: Be sure to perform all the following
pection procedures before concluding that
$e services of a machine shop or engine
aul specialist are required. Make a list of
iterns that require attantion.

Cylinder head

} Inspect the head very carefully for cracks,
widence of coolant leakage, and other
age. If cracks are found, a new cylinder
ad should be obtained.

Use a straight-edge and feeler blade to
gheck that the cylinder head gasket surface is
of distorted (see illustration). If it is, it may
possible to have it machined. provided that
2 cylinder head height is not significantly
Examine the valve seats in each of the
bustion chambers. If they are severely
giited, cracked, or burned, they will need to

Ta e

7.11a Apply compressed air to the oil feed
bore of the inlet camshaft and seal the
bore in the exhaust camshaft witharag. ..

be renewed or recut by an engine overhaul
specialist. If they are only slightly pitted, this
can be removed by grinding-in the valve
heads and seats with fine valve-grinding
compound, as described below.

8 Check the valve guides for wear by
inserting the relevant valve, and checking for
side-to-side motion of the valve. A very small
amount of movement |s acceptable. If the
movement seems excessive, remove the
valve. Measure the valve stem diameter (see
below), and renew the valve if it is worn. If the
valve stem is not worn, the wear must be in
the valve guide, and the guide must be
renewed. The renewal of valve guides Is best
carried out by an engine overhaul specialist,
who will have the necessary tools available,
Where no valve stem diameter is specified,
seek the advice of the specialist carrying out
the work, or a Citroén dealer on the best
coursa of action.

9 If renewing the valve guides, the valve seals
should be recut or reground only after the
guides have been fitted.

10 On 1.8 litre engines., examine the
camshaft oll supply non-return valve in the oll
feed bore at the timing belt end of the cylinder
head. Check that the valve is not loose in the
cylinder head and that the ball is free to move
within the valve body. If the valve is a loose fit
in its bore, or if there is any doubt about its
condition, it should be renewed.

11 The non-return vailve can be removed
{assuming it is not loose), using compressed
air, such as that generated by a tyre foot

7.14 Measuring a valve stem diameter

7.11b ... the camshaft oll supply non-
return valve will be ejected from the
underside of the head

pump. Flace the pump nozzle over the oll feed
bore of the inlet camshaft No 4 bearing journal
and seal the corresponding oil faed bore in
the exhaust camshaft with a rag. Apply the
compressed air and the valve will be forced
out of its location in the underside of the
cylinder head (see illustrations).

12 Fit the new non-return valve to its bore on
the underside of the head ensuring It Is fitted
the correct way. Ol should be able to pass
upwards through the valve to the camshafts,
but the ball in the valve should prevent the oil
from returning back to the cylinder block, Use
a thin socket or similar to push the valve fully
into position.

Valves

13 Examine the head of each valve for
pitting, burning, cracks, and general wear,
Check the valve stem for scoring and wear
ridges. Rotate the valve, and check for any
obvious indication that it is banl. LooK for pits
or excessive wear on the tip of each valve
stem. Renew any valve that shows any such
signs of wear or damage.

14 If the valve appears satisfactory at this
stage, measure the valve stem diameter at
several points using a micrometer (see
illustration). Any significant difference in the
readings obtained indicates wear of the valve
stem. Should any of these conditions ba
apparent, the valve(s) must be renewed.

15 If the valves are in satisfactory condition,
they should be ground (lapped) into their
respective seats, to ensure a smooth, gas-
tight seal, If the seat is only lightly pitted, or if
It has been recut, fine grinding compound
only should be used to produce the required
finish. Coarse valve-grinding compound
should not be used, unless a seat is badly
burned or deeply pitted. If this is the case, the
cylinder head and valves should be inspected
by an expert, to decide whether seatl
recutting, or even the renewal of the valve or
seat inserl (where passible) Is required.

16 Valve grinding is carried out as follows.
Place the head upside-down on blocks, on a
bench.

17 Smear a trace of (the appropriate grade
of) valve-grinding compound on the seat face,
and press a suction grinding tool onto the
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valve head (see lllustration). With a semi-
rotary action, grind the valve head to its seat,
lifting the valve occasionally to redistribute the
grinding compound. A light spring placed
under the valve head will greatly ease this
operation,

18 If coarse grinding compound Is being
used, work only until a dull, matt even surface
is produced on both the valve seat and the
valve, then wipe off the used compound, and
repeat the process with fine compound. When
a smooth unbroken ring of light grey matt
finish is produced on both the valve and seat,
the grinding operation is complete. Do not
grind-in the valves any further than absolutely
necessary, or the seat will be prematurely
sunk into the cylinder head.

19 When all the valves have been ground-in,
carefully wash off all traces of grinding
compound using paraffin or a suitable solvent,
before reassembling the cylinder head.

Valve components

20 Examine the valve springs for signs of
damage and discoloration. Stand each spring
on a fiat surface, and check it for squareness
noting that on 1.8 litre engines, the springs are
tapered at the top. Measure the free length of
the spring and compare it with the dimension
given in the Specifications (see illustration).
On 1.6 litre engines, no minimum free length is
specified by Citroén, so the only way of
Judging valve spring wear is by comparison
with a new component.

21 If any of the springs are damaged,
distorted or have lost their tension, obtain a
complete new set of springs. It is normal to fit

8.8a Place the valve stem oil seal over the
valve guide . . .

7.20 Measuring valve spring free length

new springs as a matter of course if a major
overhaul is being caried out,

22 Renew the valve stem oll seals regardless
of their apparent condition.

8 Cylinder head -
reassembly

1.6 litre engines

1 Lubricate the stems of the valves, and
insert the valves into their original locations. If
new valves are being fitted, insert them into
the locations to which they have been ground.
2 Refit the spring seat then, working on the
first valve, dip the new valve stem oll seal In
fresh engine oll. Carefully locate it over the
valve and onto the guide, Take care not to
damage the seal as it is passed over the valve
stem, Use a suitable socket or tube 1o press
the seal firmly onto the guide.

3 Locate the valve spring on top of its seat,
then refit the spring retainer.

4 Compress the valve spring, and locate the
split collets in the recess in the valve stem.
Release the compressor, then repeat the
procedure on the remaining valves.

AP Use a little dab of grease to
==\ hold the collets in position on
. kel

5 With all the valves installed, place the
cylinder head on blocks on the bench and,

— et
8.9b ...and use a suitable socket or tube
to press the seal onto the guide

using a hammer and interposed block &
wood, tap the end of each valve stem to setth
the components.
6 Refit the camshaft and rocker arms a8
described in Part A of this Chapter,

7 Refit the inlet and exhaust manifolds
reference to Chapter 4A.

8 The cylinder head can then be refitted &
described in Part A of this Chapter,

1.8 litre engines

9 Dip the new valve stem oil seal in fres
engine oll and place it in position over the
valve guide. Use a sultable socket or tube &2
press the seal firmly onto the guide (se
lllustrations).
10 Lubricate the stem of the valve, and insers
the valve into the gulde. Be sure to insert |
valves into thelr original locations or, it ne
valves are being fitted, into the locations ¢
which they have been ground.
11 Locate the valve spring on top of the ¢
seal/spring seat with its larger diametes
towards the cylinder head.

12 Refit the spring retainer, compress
valve spring, and locate the split collets in
recess In the valve stem. Helease
compressor, then repeat the procedure on
remaining valves.

13 With all the valves installed, place
cylinder head on blocks on the bench and
using a hammer and interposed block @
wood, tap the end of each valve stem to setth
the components,
14 Refit the following components to
cylinder head as described in the Chapte
indicated:

a) Camshafts and tappets (Part B of this

Chapter),

b) Ignition coil module (Chapter 58).

¢) Exhaust manifold (Chapter 48).

d) Coolant outlet housing (Chapter 3).
15 The cylinder head can then be refitted 28
described in Part B of this Chapter.

9 Piston/connecting rod
assembly -
removal

1 On 1.6 litre engines, remove the cylinder
head, sump and oil pump as described in Part
A of this Chapter. On 1.8 litre engines, remove
the cylinder head and sump as described in
Part B of this Chapter.

2 |f there is a pronounced wear ridge at the
top of any bore, it may be necessary 10
remove it with a scraper or ridge reamer, 18
avoid piston damage during removal. Such &
ridge indicates excess bore wear.

3 Using quick-drying paint or similar, mark
each connecting rod and big-end bearing cap.
with its respective cylinder number on the fist
machined surface provided; if the engine has
been dismantled before, note carefully any
identifying marks made previously (see
illustration). Note that No 1 cylinder is at the
transmission (flywheel) end of the engine.
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83 Connecting rod and big-end bearing
cap identification marks (No 3 shown)
& Tumn the crankshaft to bring pistons 1 and 4

o BDC (bottom dead centre),
S Unscrew the nuls or bolts, as applicable

| No 1 piston big-end bearing cap. Take
the cap, and recover the bottom half
ﬂﬂng shell {see illustration). If the bearing
thells are to be re-used, tape the cap and the
together.
'On 1.6 litre engines, to prevent the
ibllity of damage tc the crankshaft
ing journals, tape over the connecting rod
threads.
Using a hammer handle, push the piston up
h the bore, and remove it from the top
¥ the cylinder block. Recover the bearing
I, and tape it to the connecting rod for
gsie-keaping.
B Loosely refit the big-end cap to the
necting rod, and secure with the
olts — this will help to keep the
ponents in their correct order.
i Remove No 4 assembly in the same way.
W0 Turn the crankshaft through 180° to bring
s 2 and 3 to BDC (bottom dead centre),
nd remove them in the same way.

10 Oil pump X
- (1.8 litre engines) -
; Ealmval

X

4 Hemove the crankshaft sprocket and the
sump as described in Part B of this Chapter.

12 Undo the nine bolts and carefully ease the
‘&) pump housing off the cylinder block and
s locating dowels (see illustration). Use a

- 10.2 Qil pump housing retaining bolt
locations (arrowed) - 1.8 litre engines

shell

screwdriver if necessary inserted in the recess
at the rear of the housing to break the seal.
With the pump housing removed, collect the
D-ring seal from the outlet stub on the rear of
the pump.

3 Slide the oil pump drive collar off the end of
the crankshafi and collect the O-ring located
behind the collar (see ilustrations).

11 Crankshaft -
removal

1 On 1.6 litre engines, remove the crankshaft
sprocket and the oll pump as described in
Part A of this Chapter. On 1.8 litre engines,
remove the oll pump as described In Sec-
tion 110 of this Part.

2 Remove the pistons and connecting rods,
as described in Section 9. If no work is to be
done on the pistons and connecting rods,
there is no need to remove the cylinder head,
or to push the pistons out of the cylinder
bores. The pistons should just be pushed far
enough up the bores so that they are
positioned clear of the crankshaft journals.

3 Check the crankshaft endfloat as described
in Section 15, then proceed as follows.

1.6 litre engines

4 Unbolt and remove the crankshaft left- and
right-hand oil seal housings from each end of
the cylinder block, noting the correct fitted
locations of the locating dowels. If the

locating dowels are a loose fit, remove them
and store them with the housings for safe-
keeping.

5 Remove the oll pump drive chain, and slide
the drive sprockel off the end of the
crankshaft. Remove the Woodruff key, and
store it with the sprocket for safe-keeping.

6 The main bearing caps should be
numbered 1 to' 5 from the fransmission
{flywheel) end of the engine. If not, mark them
accordingly using quick-drying paint.

7 Unscrew and remove the main bearing cap
retaining bolts, and withdraw the caps.
Recover the lower main bearing shells, and
tape them to their respective caps for safe-
keeping.

8 Carsfully lift out the crankshaft, taking care
not to displace the upper main bearing shell.
8 Recover the upper bearing shells from the
cylinder block, and tape them to their
respective caps for safe-keeping. Remove the
thrustwasher halves from the side of No 2
main bearing, and store them with the bearing
cap.

1.8 litre engines

10 Working around the inner periphery of the
crankcase, unscrew the 16 small (M8&) bolts
securing the crankshaft bearing cap housing
to the base of the cylinder block. Note the
correct fitted depth of the left-hand crankshaft
oil seal in the cylinder block/bearing cap
housing.

11 Working in the reverse of the sequence
shown In lllustration 19.48, evenly and
progressively slacken the ten large (M11)
bearing cap housing retaining bolts by a tumn
at a time. Once all the bolts are loose, remove
them from the housing.

12 With all the retaining boits removed, tap
around the outer periphery of the bearing cap
housing using a soft-faced mallet to break the
seal between the housing and eylinder block.
Once the seal is released and the housing is
clear of the locating dowels, lift it up and off
the crankshaft and cylinder block (see
Mustration). Recover the lower main bearing
shells, and tape them to their respective
locations in the housing, If the two locating
dowels are a loose fit, remove them and store
them with the housing for safe-keeping.

—~ e
10.3b ... and collect the O-ring located
behind the collar - 1.8 litre engines
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cap housing = 1.8 litre engines

13 Lift out the crankshaft, and collect the left-
hand oll seal,

14 Recover the upper main bearing shells,
and store them along with the relevant lower
bearing shell. Also recover the two
thrustwashers (one fitted either side of No 2
main bearing) from the cylinder block.

12 Cylinder block/crankcase - %
cleaning and inspection &
\

Cleaning

1 Remove all extermal components and
alectrical switches/sensors from the block.

2 Remove all traces of gasket/sealant from the
cylinder block, and from the crankshaft bearing
cap housing (1.8 litre engines), taking care not
to damage the gasket/sealing surfaces.

3 I any of the castings are extremely dirty, all
should be steam~-cleaned.

4 Ajter the castings are returned, clean all il
holes and oil galleries one more time. Flush all
internal passages with warm water until the
water runs clear. Dry thoroughly, and apply a
light film of oil to the cylinder bores to pravent
rusting. If you have access to compressed air,
use [t to speed up the drying process, and to
blow out all the cil holes and galleries.

Warning: Wear eye protection
when using compressed air.

5 If the castings are not very dirty, you can do
an adequate cleaning job with very hot, soapy
water and a stiff brush. Take plenty of time,
and do a thorough job. Regardless of the
cleaning method used, be sure to clean all oil
holes and galleries very thoroughly, and to dry
all components well, Protect the cylinder
bores as described above, to pravent rusting.
6 All threaded holes must be clean, to ensure
accurate torque readings during reassembly.
To clean the threads, run the correct-size tap
into each of the holes to remove rust,
corrosion, thread sealant or sludge, and to
restore damaged threads (see Hlustration). If
possible, use compressed air to clear the
holes of debris produced by this operation.

Warning: Wear eye protection
when using compressed air.

12.6 Cleaning a cylinder block threaded
hole using a suitable tap

7 If the engine Is not going to be reassembled
right away, cover it with a large plastic bag to
keep it clean; protect all mating surfaces and
the cylinder bores as described above, to
prevent rusting.

Inspection

8 Visually check the castings for cracks and
corrosion, Look for stripped threads In the
threaded holes. If there has been any history
of internal water leakage, it may be worthwhile
having an engine overhaul specialist check
the cylinder block with special equipment. If
defects are found, have them repaired if
possible, or renew the assembly.

9 Check each cylinder bore for scuffing and
scoring. Check for signs of a wear ridge at the
top of the cylinder, indicating that the bore is
excessively worn.

10 i the necessary measuring aquipment s
available, measure the bore diameter of each
cylinder at the top (just under the wear ridge),
centre, and bottom of the cylinder bore,
parallel to the crankshaft axis.

41 Next, measure the bors diameter at the
same three locations, at right-angles to the
crankshaft axis. Compare the results with the
figures given in the Specifications. Where no
figures are stated by Citroén, if there is any
doubt about the condition of the cylinder
bores, seek the advice of an engine
reconditioning specialist or Citroén dealer.

12 Al the time of writing, It was not clear
whether oversize pistons were available for all
engines. Consult your Citroén dealer for the
latest information on piston availability. If
oversize plstons are available, then it may be

‘ -,
s’ v '
13.2 Removing a piston ring with the aid of
a feeler blade

possible to have the cylinder bores rebored
and fit the oversize pistons. If oversize pistons
are not available, and the bores are wormn,
renewal of the block seems to be the only

1 Before the inspection process can begin,
the piston/connecting rod assemblies must
be cleaned, and the original piston ring
removed from the pistons,

2 Garefully expand the oid rings over the top
of the pistons. The use of two or three olg
feeler blades will be helpful in preventing the
rings dropping into empty grooves (see
illustration). Be careful not to scratch the
piston with the ends of the ring. The rings &
brittle, and will snap If they are spread too far,
They are also very sharp — protect your hang
and fingers. Nole that the third ring
incorporates an expander. Always remove the
rings from the top of the piston, Keep each s&
of rings with its piston if the old rings are to be
re-used.
3 Scrape away all traces of carbon from the
top of the piston. A hand-held wire brush (ora&
piece of fine emery cloth) can be used, once
the majority of the deposits have been
scraped away.
4 Remove the carbon from the ring grooves
in the piston, using an old ring. Break the ring
in half to do this (be careful not to cut your
fingers - piston rings are sharp). Be careful t&
reamove only the carbon deposits — do nal
ramave any metal, and do not nick or scraté
the sides of the ring grooves.

5 Once the deposits have been removed,
clean the piston/connecting rod assembly
with paraffin or a suitable solvent, and dry
thoroughly. Make sure that the oil retum holées
in the ring grooves are clear.

8 If the pistons and cylinder bores are not!
damaged or worn excessively, and if the
cylinder block does not need to be rebored,
tha original pistons can be refitted. Normal
piston wear shows up as even vertical wear
on the piston thrust surfaces, and slight
looseness of the top ring in its groove. New
piston rings should always be used when the
engine is reassembled.

7 Carefully inspect each piston for cracks
around the skirt, around the gudgeon pin
holes, and at the piston ring 'lands’ (between
the ring grooves).

8 Look for scoring and scuffing on the pistos
skirt, holes in the piston crown, and burned
areas at the edge of the crown. If the skirl is
scored or scuffed, the engine may have been
suffering from overheating, and/or abnormal
combustion which caused excessively high
operating temperatures. The cooling ang
lubrication systems should be checked
thoroughly. Scorch marks on the sides of tha
pistons show that blow-by has occurred, &
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%41 Undo the five screws and lift off the
‘pil pump rear cover - 1.B litre engines

s In the piston crown, or burned areas at
ke edge of the piston crown, indicates that
sormal combustion (pre-ignition, knocking,
getonation) has been occurring. If any of
above problems exist, the causes must be
estigated and comrected, or the damage will
ecur again.
orrosion of the piston, in the form of
indicates that coolant has been
gng into the combustion chamber and/or
crankcase. Again, the cause must be
rected, or the problem may persist in the
gullt engine.

Examine each connecting rod carefully for

ns of damage, such as cracks around the
be-end and small-end bearings. Check that

rod is not bent or distorted. Damage is
shiy unlikely, unless the engine has been
mred or badly overheated. Detalled checking
# the connecting rod assembly can only be
ed out by an engine specialist or Citroén
gler with the necessary equipment.

On all engines, the gudgeon pins are an
srference fit in the connecting rod small-
! bearing. Therefore, piston and/or
ing rod renewal should be entrusted
angine repair specialist who will have the
Ecessary tooling to remove and install the
Oaeo n pins,

'o'ilm .
'h.ﬂﬂﬁa'mﬁw—-
inspection

‘Undo the five screws and lift off the pump
¥ cover plate (see illustration).
out the inner and outer rotor, checking
pafully for any Identification markings
@icating their fitted direction (see
sstrations).
MNote the fitted depth of the crankshaft
-hand oll seal, then support the pump
sing on blocks and tap out the seal using
able drift.
oroughly clean all the components, then
wpect the rotors, pump housing and rear
pwar plate for any sign of wear or scoring. Oil
wmp clearances are not quoted by Citroén
if there is any doubt whatsoever as to the
padition of the pump. the complete
bly should be renewed. Apart from the

oil seals, individual ¢l pump components are
not avallable separately.

§ Prior to reassembly, obtain new O-rings
and a new crankshaft right-hand oil seal.

6 Refit the inner and outer rotors to the pump
body, respecting any identification markings
noted during removal.

7 Liberally lubricate the rotors with clean
engine oil then refit the rear cover plate. Refit
the cover plate retaining screws and tighten
them securely.

Checking endfloat

1 If the crankshaft endfloat is to be checked,
this must be done when the crankshaft is still
installed in the cylinder block, but is free to
move.

2 Check the endfioat using a dial gauge in
contact with the end of the crankshaft. On
1.8 litre engines it may be necessary to bolt a
suitable steel bracket to the rear of the
cylinder block If the dial gauge incorporates
a magnetic base. Push the crankshaft fully
one way, and then zero the gauge, Push the
crankshaft fully the other way, and check the
endfloat. The result can be compared with
the specified amount, and will give an
indication as to whether new thrustwashers
are required (see illustration).

3 If a dial gauge Is not available, feeler blades

15.2 Checking crankshaft endfloat using a
dial gauge

: 14.2b ... and outer rotor from the pump
housing - 1.8 litre engines

can be used. First push the crankshatft fully
towards the flywheel end of the engine, then
use feeler blades to measure the gap between
the web of No 2 crankpin and the
thrustwasher.

Inspection

4 Clean the crankshaft using paraffin or a
suitable solvent, and dry it, preferably with
compressed air if available. Be sure 1o clean
the oil holes with a pipe cleaner or similar
probe, to ensure that they are not obstructed.

Warning: Wear eye protection
when using compressed air.

§ Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.

6 Big-end bearing wear Is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
angine is pulling from low speed) and some
loss of oll pressure.

T Main bearing wear is accompanied by
severa engine vibration and rumble - getting
progressively worse as engine speed
increases - and again by loss of oll pressure.
8 Check the bearing journal for roughness by
running a finger lightly over the bearing
surface. Any roughness (which will be
accompanied by obvious bearing wear)
indicates that the crankshaft requires
regrinding (where possible) or renewal.

8 If the crankshaft has been reground, check
for burrs around the crankshaft oil holes (the
holes are usually chamfered, so burrs should
not be a problem unless regrinding has been
carrled out carelessly). Remove any burrs with
a fine file or scraper, and thoroughly clean the
oll holes as described previously.

10 Using a micrometer, measure the
diameter of the main and big-end bearing
journals, and compare the results with the
Specifications (see illustration). By
measuring the diameter at a number of points
around each journal's circumference, you will
be able to determine whether or not the
journal is out-of-round. Take the
measurement at each end of the journal, near
the webs, to determine if the journal is
tapered. Compare the results obtained with
those given in the Specifications.
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15.10 Measuring a crankshaft main
bearing journal diameter

11 Check the oil seal contact surfaces on the
crankshaft for wear and damage. If the seal
has womn a deep groove in the surface of the
crankshaft, consult an engine overhaul
specialist; repair may be possible, but
otherwise a new crankshaft will be required.

12 Citroén produce a set of oversize bearing
shells for both the main and big-end bearings.
Where oversize bearing shells are avallable,
and if the crankshaft journals have not already
been reground, it may be possible to have the
crankshaft reconditioned, and to fit oversize
shells. If the crankshaft has worn beyond the
specified limits, it will have to be reanewed.
Consult your Citroén dealer or engine
specialist for further information on parts

availability,
N
R

1 Even though the main and big-end bearings
should be renewed during the engine
overhaul, the old bearings should be retained

16 Main and
1ﬂ; big-end bearings -

SCRATCHED BY DIRT LACK E.'IF oiL

OVERLAY WIPED OUT RADIUS RIDE

16.2 Typical bearing fallures

for close examination, as they may reveal
valuable information about the condition of
the engine. The bearing shells are graded by
thickness, the grade of each shell being
indicated by the colour code, or size
identification, marked on it.

2 Bearing fallure can occur due to lack of
lubrication, the presence of dirt or other
foreign particles, overloading the engine, or
corrosion (see illustration). Regardless of the
cause of bearing failure, the cause must be
carrected (where applicable) before the
engine is reassembled, to prevent it from
happening again.

3 When examining the bearing shells, remove
them from the cylinder block, the main
bearing caps or cap housing (as appropriate),
the connecting rods and the connecting rod
big-end bearing caps. Lay them out on a
clean surface in the same general position as
their location in the engine. This will enable
you o match any bearing problems with the
corresponding crankshaft joumal. Do not
touch any shell's bearing surface with your
fingers while checking it, or the delicate
surface may be scratched,

4 Dirt and other foreign matter gets into the
engine in a variety of ways. It may be left in
the engine during assembly, or it may pass
through filters or the crankcase ventilation
system. It may get into the oil, and from there
into the bearings. Metal chips from machining
operations and normal engine wear are often
present, Abrasives are sometimes left in
engine components after reconditioning,
especially when parts are not thoroughly
cleaned using the proper cleaning methods.
Whatever tha source, these foreign objects
often end up embedded In the soft bearing
material, and are easily recognised. Large
particles will not embed in the bearing, and
will score or gouge the bearing and journal.
The best prevention for this cause of bearing
failure is to clean all parts thoroughly, and
keep everything spotlessly-clean during
engine assembly. Frequent and regular engine
oil and filter changes are also recommended.
5 Lack of lubrication (or lubrication breakdown)
has a number of interrelated causes. Excessive
heat (which thins the oil), overloading (which
squeezes the oil from the bearing face) and oil
leakage (from excessive bearing clearances,
worn oil pump or high engine speeds) all
contribute to lubrication breakdown. Blocked ail
passages, which usually are the result of
misaligned oil holes in a bearing shell, will also
oil-starve a bearing, and destroy it. When lack
of lubrication is the cause of bearing failure, the
bearing material is wiped or extruded from the
steel backing of the bearing. Temperatures may
increase to the point where the steal backing
tumns blue from overheating.

6 Driving habits can have a definite effect on
bearing life. Full-throttle, low-speed operation
(labouring the engine) puts very high loads on
bearings, tending to squeeze out the oll film,
These loads cause the bearings to flex, which
produces fine cracks in the bearing face

(fatigue failure). Eventually, the bearing
material will loosen in pieces, and tear away
from the steel backing.

7 Short-distance driving leads to corrosion of
bearings, because insufficient engine heat is
produced fo drive off the condensed water
and comrosive gases, These products collect in
the engine oil, forming acid and sludge. As the
oll is carried to the engine bearings, the acid
attacks and corrodes the bearing material.

8 Incorrect bearing installation during engine
assembly will lead to bearing failure as well.
Tight-fitting bearings leave insufficient bearing
running clearance, and will result in oil
starvation. Dirt or foreign particles trapped
behind a bearing shell rasult in high spots on
the bearing, which lead to fallure.

9 Do not touch any shell's bearing surface
with your fingers during reassembly; there is a
risk of scratching the delicate surface, or of
depositing particies of dirt on it.

10 As mentioned at the beginning of this
Section, the bearing shells should be renewed
as a matter of course during engine overhaull
to do otherwise is false economy. Refer lo
Sections 19 and 20 for details of bearing shaI
selection.

17 Engine overhaul -
reassembly sequence i

1 Before reassembly begins, ensure that all
new parts have been obtained, and that all
necessary tools are available. Read through
the entire procedure to familiarise yourself
with the work involved, and to ensure that all
items necessary for reassembly of the engine
are at hand. In addition to all normal tools and
materials, thread-locking compound will be
needed. A suitable tube of liquid sealant will
also be required for the joint faces that are
fitted withoul gaskets. It is recommended that
Citroén's own products are used, which are
specially formulated for this purpose; the
relevant product names are quoted in the text
of each Section where they are required.
2 In order to save time and avoid problams,
engine reassembly can be carried out in the
following order:
a) Crankshaft (See Section 19).
b) Fiston/connecting rod assemblies (See
Section 20).
c) Oil pump (See Part A or Section 21 of this
Part - as applicable).
d) Sump (See Part A or B — as applicable).
e) Flywheel (See Part A or B - as applicablel
fl Cylinder head (See Part A or B-as
applicable).
g) Timing belt tensioner and sprockets, and
timing belt (See Part A or B - as applicable).
h) Engine external components.
3 At this stage, all engine components should
be absolutely clean and dry, with all faults
repaired. The components should be laid out
{or in individual containers) on a compleately
clean work surface,
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48 Piston rings -
- refitting

% Bsfore fitting new piston rings, the ring end
ns must be checked as foliows.
§lay out the piston/connecting
Esamblies and the new piston ring sets, so
it the ring sets will be matched with the
me piston and cylinder during the end gap
messurement and subsequent engine
sembly.
@ Insert the top ring into the first cylinder, and
=h it down the bore using the top of the
on. This will ensure that the ring remains
juare with the cylinder walls. Position the
a near the bottom of the cylinder bore, at
lower limit of ring travel. Nota that the top
g second compression rings are different.
&= sacond ring is easily identified by the step
B its lower surface, and by the fact that its
ar face is tapered.
L Measure the end gap using feeler blades.
f Bepeat the procedure with the ring at the
I8 of the cylinder bore, at the upper limit of
 sravel and compare the measurements with
Be figures given in the Specifications (see
=irat n],
} ¥ the gap s too small (unlikely if genuine
B0én parts are used), it must be enlarged,
ane ring ends may contact each other
ging engine operation, causing serious
Emage. Ideally, new piston rings providing
@ correct end gap should be fitted. As a last
mort, the end gap can be increased by filing
g ring ends very carefully with a fine file.
wnt the file in a vice equipped with soft
& slip the ring over the file with the ends
cting the file face, and slowly move the
© o remove material from the ends. Take
e, as piston rings are sharp, and are easily

rod

Nith new piston rings, it is unlikely that the
e gap will be too large. If the gaps are too
e, check that you have the correct rings
your engine and for the cylinder bore size.
| Mapeat the checking procedure for each
in the first cylinder, and then for the rings
he remaining cylinders. Remember to keep
s, pistons and cylinders matched up.
\Once the ring end gaps have been checked
g (T necessary corrected, the rings can be
i=d to the pistons.
@ Fit the piston rings using the same
ique as for removal. Fit the bottom (oil
girol) ring first, and work up. When fitting
oil control ring on 1.6 litre engines, first
gert the expander (where fitted), then fit the
@ with its gap positioned 180° from the
eander gap. The oll control ring used on
B litre engines is a one-piece type and does
ot have a gap.
| Ensure that the second compression ring
| fitted the correct way up, with its
mtification mark (either a dot of paint or the
1l TOP stamped on the ring surface) at the
and the stepped surface at the bottom

(see illustration). On 1.6 litre engines,
arrange the gaps of the top and second
compression rings 120° sither side of the oil
control ring gap. On 1.8 litre engines, position
the rings so that the gaps are 180° apart and
offset by 90° from the gudgeon pin centreljine.
Note: Always follow any instructions supplied
with the new piston ring sets — different
manufacturers may specify different
procedures. Do not mix up the top and
second compression rings, as they have
different cross-sections.

running clearance check

Selection of bearing shells

1 There are two different sizes of main
bearing shell available; the standard size shell
for use with an original crankshaft and an
oversize shell for use once the crankshaft has
been reground. Within these two size classes
there are additional thickness sizes (grades)
for both the upper and lower shells, to allow
the main bearing running clearance to be
accurately set. The grades are indicated by a
colour-coding marked on the edge of each

18.11 Piston ring fitting diagram (typical)

1 Ofl control fing
2 Second compression fing
3 Top compression ring

shell, which denotes the shell's thickness.

2 The relevant set of bearing shells required
can be obtained by measuring the diameter of
the crankshaft main bearing journals (see
Section 15). This will show if the crankshaft is
original or whether its journals have been
reground. identifying if either standard or
oversize bearing shells are required.

3 The grade of the new bearing shells
required (either standard size or oversize) is
selected using the reference marks on the
cylinder block and on the crankshaft. The
cylinder block marks identify the diameter of
the bearing bores In the block, and the
crankshaft marks identify the diameter of the
crankshaft journals.

4 On 1.6 litre engines, the cylinder block
reference marks are on the right-hand {timing
belt) end of the block, whereas on 1.8 litre
engines they are on the front facing (oll filter)
side adjacent to No 2 cylinder (see
illustration). On all engines, the crankshaft
reference marks are on the right-hand (timing
belt) end of the crankshaft, on the right-hand
web of No 4 crankpin. These marks can be
used for selection of bearing shells of the
required thickness grade.

CYLINDER BLOCK

19.4 Cylinder block and crankshaft main bearing reference markings -
1.6 litre engines
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18.13 Plastigauge in place on a crankshaft
main bearing journal

§ Numerous grades of standard and oversize
bearing shells are available, depending on the
engine type, year of manufacture, and country
of export. Using the cylinder block and
crankshaft reference marks together with the
crankshaft journal diameter, a Citroén dealer
or engine overhaul specialist will be able to
supply the correct bearing shells to give the
required bearing running clearance for each
joumal.

6 Whether the ariginal shells or new shells are
being fitted, it is recommended that the
running clearance is checked as follows prior
to crankshaft installation.

Main bearing clearance check

1.6 litre engines

7 The running clearance check can be carried
out using the ariginal bearing shalls, Howeaver,
it is preferable to use a new set, since the
results obtained will be mora conclusive.

8 Clean the backs of the bearing shells, and
the bearing locations In both the cylinder
block and the main bearing caps.

9 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch in the cylinder block or bearing cap.
Take care not to touch any shell's bearing
surface with your fingers. Note that the
groaved bearing shells, both upper and lower,
are fitted to Nos 2 and 4 main bearings. If the
original bearing shells are being used for the
check, ensure that they are refitted in their
original locations. The clearance can be
checked in either of two ways.

10 One method (which will be difficult to
achieve without a range of internal
micrometers or intarmal/external expanding
calipers) is to refit the main bearing caps to
the cylinder block, with bearing shells n
place. With the cap retaining bolts tightened
to the specified torque and through the
specified angle, measure the internal diameater
of each assembled pair of bearing shells. If
the diameter of each corresponding
crankshaft journal is measured and then
subtracted from the bearing Internal diameter,
the result will be the main bearing running
clearance.

11 The second (and more accurate) method
Is to use an American product known as
Plastigauge. This consists of a fine thread of

__»
F e
19.16 Measure the width of the deformed
Plastigauge using the scale on the card

perfectly-round plastic, which is compressed
between the bearing shell and the journal.
When the shell Is removed, the plastic Is
deformed, and can be measured with a
special card gauge supplied with the kit. The
running clearance is determined from this
gauge. Plastigauge should be available from
your Citro&n dealer; otherwise, enquiries at
one of the larger specialist motor factors
should produce the name of a stockist in your
area. The procedure for using Plastigauge Is
as follows.

12 With the main bearing upper shells in
place, carefully lay the crankshaft in position.
Do not use any lubricant; the crankshaft
journals and bearing shells must be perfectly
clean and dry.

13 Cut several lengths of the appropriate-
siza Plastigauge (they should be slightly
shorter than the width of tha main bearings),
and place one length on each crankshaft
journal axis (see illustration).

14 With the main bearing lower shells in
position, refit the main bearing caps,
tightening their retaining bolts to the specified
torque and through the specified angle. Take
care not to disturb the Plastigauge, and do
not rotate the crankshaft at any time during
this operation.

15 Remove the main bearing caps, again
taking great care not to disturb the
Plastigauge or rotate the crankshaft.

16 Compare the width of the crushed
Plastigauge on each |ournal to the scale
printed on the Plastigauge envelope, to obtain
the main bearing running clearance (see
illustration). Compare the clearance

19.25 Fitting a thrustwasher to No 2 main
bearing upper location - 1.6 litre engines

measured with that in the Specifications at the
start of this Chapter.

17 If the clearance is significantly differant
from that expected, the bearing shells may be
the wrong size (or excessively warn, if the
original shells are being re-used). Befora
deciding that different-size shells are required,
make sure that no dirt or oll was trappad
between the bearing shells and the caps or
block when the clearance was measured. If
the Plastigauge was wider at one end than at
the other, the crankshaft journal may be
tapered.

18 Where necessary, obtain the required
grades of bearing shell, and repeat the
running clearance checking process
described above.

19 On completion, carefully scrape away all
traces of the Plastigauge material from the.
crankshaft and bearing shells. Use your
fingernall, or @ wooden or plastic scraper
which is unlikely to score the bearing
surfaces.

1.8 litre engines

20 The running clearance check can be
carried out using the original bearing shells;
Howaever, it is preferable to use a new set,
since the results obtained will be more
conclusive.

21 Clean the backs of the bearing shells, and
the bearing locations in both the cylinder
block and in the crankshaft main bearing cap
housing.

22 Press the bearing shells into their
locations, ensuring that the tab on each shell
engages in the notch in the cylinder block or
crankshaft bearing cap housing location, Take
care not to touch any shell's bearing surface
with your fingers. Note that the grooved
bearing shells are fitted to the cylinder block
and the plain bearing shells are fitted to the
bearing cap housing. If the original bearing
shells are being used for the check, ensura
that they are refitted In their original locations.
23 The clearance can now be checked
using the procedures described In para-
graphs 10 to 19, noting that the crankshaft
bearing cap housing is removed as an
assembly rather than the removal of each
individual main bearing cap. When fitting the
bearing cap housing for the running
clearance check, tighten the retaining bolts
to the specified torque settings, following the
procedure and tightening seguence
contained in paragraphs 47 to 51.

Final crankshaft refitting

1.6 litre engines

24 Carefully Jift the crankshaft out of tha
cylinder block once more.

25 Using a little grease, stick the upper
thrustwashers to each side of the No 2 main
bearing upper location. Ensure that the ollway
grooves on each thrustwasher face outwards
{away from the cylinder block) (see
illustration).
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19.26 Ensure that the tab (arrowed) is
' correctly located in the cap when fitting
the bearing shells - 1.6 litre engines

36 Place the bearing shells in their locations
2= described earlier (see illustration). If new
gells are being fitted, ensure that all traces of
‘srotective grease are cleaned off using
geraffin. Wipe dry the shells and connecting
&5 with a lint-free cloth. Libarally lubricate
4 bearing shell in the cylinder block and
=0 with clean engine oil.
Lower the crankshaft into position so that
ps 2 and 3 cylinder crankpins are at TDG;
8= 1 and 4 cylinder crankpins will be at BDC,
ady for fitting No 1 piston.
Lubricate the lower bearing shells in the
bearing caps with clean engine oil. Make
gure that the locating lugs on the shells
mage with the corresponding recessas In
caps. ;
Fit the main bearing caps to their comact
sations, ensuring that they are fitted the
- way round (the bearing shell lug
pesses in the block and caps must be on
e same side). Insert the bolts loosely.
3 Tighten the main bearing cap bolts to the
ecified Stage 1 torque ‘wrench setting.
Sece all the bolts have been tightened to the
age 1 setting, angle-tighten the bolts
rough the specified Stage 2 angle, using a
Secket and extension bar. It is recommended
B2t an angle-measuring gauge is used during
% stage of the tightening, to ensure

¥ Check that the crankshaft rotates freely.
Rafit the piston/connecting rod
blies to the crankshaft as described in
Section 20,
B Refit the Woodruff key to the crankshaft
pove, and slide on the oil pump drive
mrocket. Locate the drive chain on the
aprocket.
¥ Ensure that the mating surfaces of the
Sht-hand oil seal housing and cylinder block
== clean and dry. Note the comect fitted
noth of the oil seal then, using a large flat-
faded screwdriver, lever the seal out of the
w Ra I'IQ.
@8 Apply a smear of RTV sealant to the oil
' housing mating surface (Citroén
sommend the use of Loctite Autojoint Moir),
P make sure that the locating dowels are in
ition. Slide the housing over the end of the
kshaft, and into position on the cylinder

L N . o h |

19.43 Lubricate the bearing shells and

lower the crankshaft into the cylinder
block - 1.8 litre engines

block. Tighten the housing retaining bolts
securely.

36 Repeat the operations in paragraphs 34
and 35, and fit the left-hand oll seal housing.
37 Fit a new right-hand and left-hand
crankshaft oil seal as described in Parl A of
this Chapter.

38 Ensuring that the chain is correctly
located on the drive sprocket, refit the ol
pump and sump as described in Part A of this
Chapter.

39 Refit the flywheel as described in Part A of
this Chapter.

40 Refit the cylinder head and install the
crankshaft sprocket and timing belt as
described in Part A of this Chapter.

1.8 litre engines

41 Carefully lift the crankshaft oul of the
cylinder block once more.

42 Place the bearing shells in their locations
as described earlier. If new shells are being
fitted, ensure that all traces of protective
grease are cleaned off using paraffin. Wipe
dry the shells with a lint-free cloth.

43 Liberally lubricate each bearing shell in
the cylinder block with clean engine oil then
lower the crankshaft into position (see
illustration).

44 |nsert the thrustwashers to either side of
Neo 2 main bearing upper location and push
them around the bearing journal until their
edges are horizontal (see illustration). Ensure
that the oilway grooves on each thrustwasher
face outwards (away from the bearing journal).

E '-zi:

19.45 Apply a thin bead of ATV sealant to

the bearing cap housing mating surface -
1.8 litre engines

19.44 Insert the thrustwashers to either
side of No 2 main bearing upper location -
1.8 litre engines

45 Thoroughly degrease the mating surfaces
of the cylinder block and the crankshafl
bearing cap housing. Apply a thin bead of
ATV sealant to the bearing cap housing
mating surface (see illustration). Citroén
recommend the use of Loctite Autojoint Noir
for this purpose.

46 Lubricate the lower bearing shells with
clean engine oil, then refit the bearing cap
housing, ensuring that the shells are not
displaced, and that the locating dowels
engage correctly.

47 Install the ten M11, and sixteen MB
crankshaft bearing cap housing retaining
bolts, and screw them in until they are just
making contact with the housing.

48 Working In the sequence shown, tighten
all the M11 bolts to the Stage 1 torque setting
given in the Specifications (see illustration).
Now tighten all the M6 bolts to the Stage 1
torque setting (finger tight).

49 Fully slacken all the M11 bolts (Stage 2},
then tighten them to the Stage 3 setting,
working in the comrect sequence.

50 Finally tighten all the M11 bolls, in the
correct sequence, through the specified
Stage 4 angle, using an angle tightening
gauge.

51 The M6 boits can now be tightened to the
Stage 5 torque setting.

52 With the bearing cap housing in place,
check that the crankshaft rotates freely.

53 Refit the piston/connecting rod
assemblies to the crankshaft as described in
Section 20.

18.48 Crankshaft bearing cap housing
retaining bolt tightening sequence =
1.8 litre engines
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20.7 Ensure the bearing shell tab
(arrowed) engages with the recess in the
connecting rod

54 Refit the oil pump as described in Sec-
tion 21 of this Part and the sump as described
In Part B of this Chapter.

55 Fit a new crankshaft left-hand oil seal,
then refit the fiywheel as described In Part B.
56 Refit the cylinder head, crankshaft sprocket
and timing belt also as described in Part B,
Selection of bearing shells

1 There are two different sizes of big-end
bearing shell available; the standard size shell
for use with an original crankshaft and an
oversize shell for use once the crankshaft has
been reground. Within these two size classes
there are additional thickness sizes (grades)
for the lower bearing shells, to allow the big-
end bearing running clearance to be
accurately set. The grades are indicated by a
colour-coding marked on the edge of sach
shell, which denotes the shell's thickness.

2 The relevant set of bearing shells required
can be obtalned by measuring the diameter of
the crankshaft big-end bearing journals (see
Section 15). This will show if the crankshaft is
original or whether its Journals have been
reground, identifying if either standard or
oversize bearing shells are required.

3 The grade of the new bearing shells

required (either standard size or oversize) is
selected using the reference marks on the

20 owmmgrud
M'I‘Hy

20.19 Tap the piston into the bore using a
hammer handle - 1.6 litre engines

crankshaft. The reference marks are on the
left-hand (flywheel) end of the crankshaft, on
the left-hand web of No 1 crankpin. These
marks can be used for selection of bearing
shells of the required thickness grade.

4 Numerous grades of standard and oversize
bearing shells are available, depending on the
engine type, year of manufacture, and country
of export. Using the crankshaft reference
marks together with the crankshaft big-end
bearing journal diameter, a Citroén dealer or
engine overhaul specialist will be able to
supply the correct bearing shells to give the
required bearing running clearance for each
journal.

5 Whether the original shells or new shells are
being fitted, it is recommended that the
running clearance is checked as follows.

Big-end bearing clearance check

6 Clean the backs of the bearing shells, and
the bearing locations in both the connecting
rod and bearing cap.

7 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch in the connecting rod and cap. Take
care not to touch any shall's bearing surface
with your fingers (see lillustration). If the
original bearing shells are being used for the
check, ensure that they are refitted in their
original locations. The clearance can be
checked in either of two ways.

8 One method Is to refit the big-end bearing
cap to the connecting rod, ensuring that they
are fitted the correct way around (see
paragraph 20), with the -bearing shells in
place, With the cap retaining nuts/bolts
correctly tightened, use an Intermnal
micrometer or vernier caliper to measure the
internal diameter of each assembled pair of
bearing shells. If the diameter of each
comresponding crankshaft journal is measured
and then subtracted from the bearing internal
diameter, the result will be the big-end
bearing running clearance,

8 The second, and more accurate method is
to use Plastigauge (see Section 19),

10 Ensure that the bearing shells are
comectly fitted. Place a strand of Plastigauge
on each (cleaned) crankpin journal.

11 Refit the (clean) piston/connecting rod
assemblies to the crankshaft, and refit the
big-end bearing caps, using the marks made
or noted on removal to ensure that they are
fitted the comrect way around.

12 Tighten the bearing cap nuts/bolts as
described below in paragraph 21 or 29 (as
applicable). Take care not to disturb the
Plastigauge, nor rotate the connecting rod
during the tightening sequence.

13 Dismantle the assemblies without rotating
the connecting rods. Use the scale printed on
the Plastigauge envelope to obtain the big-
end bearing running clearance.

14 If the clearance Is significantly different
from that expected, the bearing shells may be
the wrong size (or excessivaly worn, if the
original shells are being re-used). Make sure

that no dirt or oil was trapped between
bearing shells and the caps or block when the
clearance was measured. If the Plastigauge
was wider at one end than at the other, the
crankshaft journal may be tapered.
15 On completion, carefully scrape away &
traces of the Plastigauge material from th
crankshaft and bearing shells. Use
fingernail, or some other object which &
unlikely to score the bearing surfaces.

Piston/connecting rod refitting

1.6 litre engines

16 Ensure that the bearing shells
correctly fitted as described earlier. If ne
shells are being fitted, ensure that all traces ¢
the proteclive grease are cleaned off using’
paraffin. Wipe dry the shells and connecting
rods with a lint-free cloth.
17 Lubricate the cylinder bores, the pistons
and piston rings, then lay out each
piston/connecting rod assembly in
respective position.
18 Start with assembly No 1. Make sure that
the piston rings are still spaced as describeg
in Section 18, then clamp them in positie
with a piston ring compressor,
18 Insert the piston/connecting rod assemt
into the top of cylinder No 1, ensuring that ©
arow on the piston crown is pointing tows
the timing belt end of the engine. Using a block
of wood or hammer handle against the pis
crown, tap the assembly into the cylinder bore
until the piston crown is flush with the top ¢
the cylinder block {see illustration).
20 Ensure that the bearing shell is st
correctly installed. Liberally lubricate the
crankpin and both bearing shells. Taking ca
not to mark the cylinder bores, pull #
piston/connecting rod assembly down the
bore and onto the crankpin. Refit the big-end
bearing cap, tightening the nuts finger-tight &8
first. Note that the faces with the identification
marks must match (which means that the
bearing shell locating tabs abut each other).
21 Tighten the bearing cap retaining nuts
evenly and progressively to the specified
torque setting,

1.8 litre engines

22 Ensure that the bearing shells ar®
correctly fitted as described earlier. If ne
shells are being fitted, ensure that all traces of
the protective grease are cleaned off using
paraffin. Wipe dry the shells and connecting
rods with a lint-free cloth.
23 Lubricate the cylinder bores, the pistons.
and piston rings. then lay out each pistont
connecting rod assembly In its respective
position.

24 Due to the construction and small size of
the oil control piston ring on these engines, &
Is very easy to damage the ring when fitting
the piston/connecting rod assembly if &
conventional piston ring compressor is used
The lower part of the ring slips out of the ring
compressor just before it enters the cylinder
bore and can easily be bent or distorted if the
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To make a piston ring compressing tool
o 'I.Bﬂh'a'm cut a strip of thin
packing so that when it is
ed tightly around the piston, the
ﬂmmmmm Wrap
mmmmm-am-
mmmmﬁmcﬂpsm
s the rings.

g process continues. Citroén specify the
== of a tapered cone type piston ring
mpressor tool, but a suitable alternative can
sity be fabricated (see Tool Tip).
§ Start with assembly No 1. Check that the
g=ton rings are still spaced as described in
1B, then liberally lubricate the piston
g rings. Locate the Citroén ring compressor
i mﬂm piston, or clamp the rings with the
: g giternative. If the home-made tool
tnhg usad ensure that the oil control ring is
By compressed into its groove by the tool.
b Insert the piston/connecting rod assembly
8 the top of cylinder No 1, ensuring that the
on the piston crown is pointing towards
timing belt end of the engine.
Hold the ring compressor tool hard against
top of the cylinder block (there must be no
s whatsoever between the bottom edge of
tool and the block face) then tap the
bly Into the cylinder bore using a
mer handle against the piston crown.
Sentinue until all the piston rings have entered
& cylinder bore and the piston crown Is flush
the top of the cylinder block.
Ensure that the upper bearing shell is still
sctly installed. Liberally lubricate the
kpin and both bearing shells. Taking care
to mark the cylinder bores, pull the
on/connecting rod assembly down the
s and onto the crankpin. Refit the big-end

il L

21.2 Locate a new D-ring over the oil
pump outlet stub - 1.8 litre engines

bearing cap and insert the new retaining bolts
tightened finger tight. Mote that the faces with
the identification marks must match (which
means that the bearing shell locating tabs
abut each other).

29 Tighten the bearing cap retaining bolts
evenly and progressively to the specified
torque setting, then through the specified
angle using an angle tightening gauge.

All engines

30 Once the bearing cap retaining nuts/bolts
have been correctly tightened, rotate the
crankshaft. Check that it turns freely; some
stiffness is to be expected If new components
have been fitted, but there should be no signs
of binding or tight spots.

31 Refit the other three piston/connecting
rod assemblies In the same way.

32 Refit the cylinder head, oil pump and
sump as described in Part A, Part B or
Section 21 of this Chapter (as applicable),

21 Oil pump
1.8 litre -
Eeﬁttlng engines)

1 Ensure that the mating surfaces of the ol
pump housing and cylinder block are clean
and free of oll.

2 Check that the locating dowals are in
position on the pump flange then locate a new
O-ring over the oil pump outlet stub (see
illustration).

3 Apply a thin bead of ATV sealant to the oil
pump mating surface. Citroén recommend the

4.7a Lubricate the sealing lips of the new
crankshaft right-hand oil seal ...

21.7b ...and carefully fit the seal over the
oll pump drive collar - 1.8 litre engines

213 Apply a thin bead of RTV sealant to the
oil pump mating surface - 1.8 litre engines

21.6 Position a new oil pump drive collar
O-ring on the end of the crankshaft -
1.8 litre engines

use of Loctite Autojoint Noir for this purpose
(see illustration).

4 Prime the oil pump by injecting clean
engine oll into the outlet stub, then place the
pump In position on the cylinder block,
engaging the locating dowels.

5 Apply thread locking compound to the
threads of the nine oil pump retaining bolts,
then refit the bolts and tighten them to the
specified torque.

6 Position a new oil pump drive collar O-ring
on the end of the crankshaft (see lllustration).
T Lubricate the sealing lips of the new
crankshaft right-hand ol seal and carefully fit
the seal over the oll pump drive collar (see
fllustrations), Note that the open part of the
seal must be towards the shoulder of the drive
collar.

8 Slide the drive collar over the and of the
crankshaft and engage It with the oil pump
inner rotor (see illustration). As the collar

21.8 Slide the drive collar onto the
crankshaft and engage it with the oil pump
inner rotor - 1.8 litre engines
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engages with the pump inner rotor, push the
oil seal Initially into place in the oil pump
housing. Tap the seal fully into position using
a suitable drift.

9 Refit the sump and crankshaft sprocket as
described in Part B of this Chapter.

1 With the engine refitted in the vehicle,
double-check the engine oill and coolant

levels. Make a final check that everything has
been reconnected, and that there are no tools
or rags left in the engine compartment.

2 Start the engine, noting that this may take a
little longer than usual, due to the fuel system
components having been disturbed. Make
sure that the oll pressure warning light goes
out then allow the engine to idle.

3 While the engine is Idling, check for fuel,
water and oll leaks. Don't be alarmed if there
are some odd smells and smoke from parts
getting hot and buming off oil deposits.

4 Assuming all is well, keep the engine idling
until hot water is felt circulating through the

top hose, then switch off the engine.

5 After a few minutes, recheck the oil and
coolant levels as described in Weekly check

and top-up as necessary.
6 Note that there is no need to retighten the
cylinder head bolts once the engine has firsh
run after reassembly. !
7 If new pistons, rings or crankshaft bearings
have been fitted, the engine must be treated &§
new, and run-in for the first 500 miles (800 km
Do not operate the engine at full-throttle, o
allow It to labour at low engine speeds in an
gear. It is recommended that the oil and filte
be changed at the end of this period.
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Chapter 2 Part E:
Diesel engine removal and overhaul procedures
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specifications
At the time of writing, certain specifications were not available. Where the relevant specifications are not given hera, refer to your Citroén
& for further information

=y

nder head
i gaskat fAco diStOrtION . . . ..o .eersmissassnssssesss s 0.03 mm
| R T A o o LT e e s e T e e 133.0 mm

BEREIRTVOR INOIUBION - w5 m v simss e ss awdsr srioeemmimes maes 0 to 0.08 mm
der block
dar bore diameter:
A A e A e B e T s e 85.000 to B5.018 mm
............................................... 84.210 to 84,228 mm
weight difference between any twopistons ............. 40g
Bston rings
gaps:
Cjrwgpregees e iy g e DRSSREY SR S U el ) SRR =il 0.20 to 0.35 mm
B COMPressioN ANG . ... s inecassanasananssasnsssssiiass 0.40 to 0.60 mm
iy fy g e B e o g . Vi d cesss  D.25100.50 mm
shaft
S TE T R N T T S O R o S Ny e Tk o e B 0.07 to 0.32 mm
ing journal diameter:
-_"-I: 3 e W o TR IE N P S G e S e 59.977 to 60.000 mm
IR BIZ0. < 0a% ol aaTante e AT hw) bigtaar e el n e s iars s (4 Blelbbtaras Plalb HIPI wie 8 59.677 to 58.700 mm
d bearing journal diameter:;
eI e e s b e e L S i o [ R M ST n A e 48.880 to 50.000 mm
um bearing journal out=of-round ... ..v . iiiieransananeaa.  0.007 mm
g bearing running clearance” ......ccvessessrsnasaasssssnnns 0.025 to 0.050 mm
end bearing running clearance® .. .. ... ....iiiiiiiiiaieiiaan 0.025 to 0.050 mm

Bese are suggested figures, typical for these types of engine — no exact values are stated by Citroén

s wrench settings
to Chapter 2C Specifications.
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1 General information

Included in this Part of Chapter 2 are details
of removing the engine/transmission from the
vehicle and general overhaul procedures for
the cylinder head, cylinder block and all other
engine intermal components.

The information given ranges from advice
concerning preparation for an overhaul and
the purchase of replacement parts, to detailed
step-by-step procedures covering removal,
inspection, renovation and refitting of engine
internal components.

After Section 4, all instructions are based
on the assumption that the engine has been
removed from the car. For Information
conceming In-car engine repair, as well as the
removal and refitting of those external
components necessary for full overhaul, refer
to Part C of this Chapter and to Section B,
Ignore any preliminary dismantling operations
describad in Part C that ara no longer relevant
once the engine has been removed.

Apart from torque wrench settings, which are
given at the beginning of Part C, all avallable
specifications relating to engine overhaul are al
the beginning of this Part of Chapter 2.

2 Engine overhaul -
general information

It is not always easy to determine when, or
if, an engine should be completely overhauled,
as a number of factors must be considered.

High mileage Is not necessarily an indication
that an overhaul is needed, while low mileage
does not preclude the need for an overhaul,
Frequency of servicing is probably the most
important consideration. An engine which has
had regular and frequent oil and filter changes,
as well as other required maintenance, should
give many thousands of miles of reliable
service. Conversely, a neglected angine may
require an overhaul very early In its life.

Excessive oil consumption is an indication
that piston rings, valve seals and/or valve
guides are in need of attention. Make sure
that oil leaks are not responsible before
deciding that the rings and/or guides are
waorn. Parform a compression or leakdown
test, as described in Part C of this Chapter, to
determine the likely cause of the problem.

Check the oll pressure with a gauge fitted in
place of the oll pressure switch, and compare
it with that specified. If it Is extremely low, the
main and big-end bearings, and/or the oll
pump, are probably wom out.

Loss of power, rough running, knocking or
metallic engine noises, excessive valve gear
noise, and high fuel consumption may also
point to the need for an overhaul, especially if
they are all present at the same time. If a
complate service does not remedy the situation,

major mechanical work is the only solution.

An engine overhaul involves restoring all
internal parts to the specification of a new
engine. During an overhaul, the cylinder bores
are rebored (where necessary), and the
pistons and the piston rings are renewed.
New main and big-end bearings are generally
fitted; if necessary, the crankshaft may be
reground, to restore the journals. The valves
are also serviced as wall, since they are
usually in less-than-perfect condition at this
point. The end result should be an as-new
engine that will give many trouble-free miles.

Note: Critical cooling system components
such as the hoses, thermostat and coolant
pump should be renewed when an engine is
overhauled. The radiator should be checked
carafully, to ensure that it is not clogged or
leaking. Also, it is a good idea to renew the oil
pump whenever the engine is overhauled.

Before beginning the engine overhaul, read
through the entire procedure, to familiarise
yourself with the scope and reguirements of the
Job. Overhauling an engine is not difficult if you
follow carefully all of the instructions, have the
necessary tools and equipment, and pay close
attention to all specifications. It can, however,
be time-consuming, Plan on the vehicle being
off the road for a minimum of two weeks,
especially |t parts must be taken to an
engineering works for repair or reconditioning.
Check on the avallability of parts and make sure
that any necessary special tools and equipment
are obtained in advance. Most work can be
done with typical hand tools, although a
number of precision measuring tools ara
required for inspecting parts to determine if they
must be renewed. Often the engineering warks
will handle the Inspection of parts and offer
advice conceming reconditioning and renewal.

Always wait until the engine has been
completely dismantled, and until all
components (especially the cylinder block and
the crankshaft) have been inspected, before
deciding what service and repair operations
must be performed by an engineering works.
The condition of these compeonents will be the
major factor to consider when determining
whether to overhaul the original engine, or to
buy a reconditioned unit. Do not, therefore,
purchase parts or have overhaul work done
on other components until they have been
thoroughly inspected. As a general rule, time
is the primary cost of an overhaul, so it does
not pay to fit worn or sub-standard parts.

As a final note, to ensure maximum life and
minimum trouble from a reconditioned engine,
everything must be assembled with care, in a
spotlessiy-clean environment.

3 waummon
mamn& and precautions
It you have decided that the engine must be

removed for overhaul or major repair work,
several prellminary steps should be taken.

Locating a suitable place to work is
extremely important. Adequate work space,
along with storage space for the vehicle,
be needed. If 2 workshop or garage Is
available, at the very least, a flat, level, clean
work surface is required. .

Cleaning the engine compartment ang
engine/transmission before beginning the
removal procedure will help keep tools clean
and organised.

An engine hoist will also be nece
Make sure the equipment is rated in excess of
the combined weight of the engine and tre
mission. Safety is of primary importance
considering the potential hazards involved i
removing the engine/transmission from
vehicle.

If this Is the first time you have removed an
engine, an assistant should ideally be&
available. Advice and aid from someona mag
experienced would also be helpful. There ane
many Instances when one person cannot
simultaneously perform all of the operations
required during engine/transmission removal,

Plan the operation ahead of time. Befors
starting work, arrange for the hire of or obia
all of the tools and equipment you will need
Some of the equipment necessary to perform
engineftransmission removal and installatios
safely (in addition to an engine hoist) is a&
follows: a heavy duty trolley |ack, complete
sets of spanners and sockets as described &
the rear of this manual, wooden blocks, ang
plenty of rags and cleaning solvent
mepping-up spilled oll, coolant and fuel, If
hoist must be hired, make sure thal
arrange for it in advance, and perform all
the operations possible without it beforehand
This will save you monay and time.

Plan for the vehicle to be out of use fot
quite a while. An engineering works will be
required to perform some of the work which
the do-it-yourseifer cannot accomplish
without special equipment. These place
often have a busy schedule, so it would be &
good idea to consult them before removing
the engine, in order to accurately estimate
amount of time required to rebuild or repa
components that may need work.

During the engine/transmission removal
procedure, it is advisable to make notes of the
locations of all brackets, cable ties, sarthing
points, etc, as well as how the wiring
hamesses, hoses and electrical connections
are attachad and routed around the eng!
and engine compartment. An effective way of
doing this is to take a series of photographs ¢
the various components before they aré
disconnected or removed. A simple
inexpensive disposable camera is ideal for
this and the resulting photographs will prove
Invaluable when the engine is refitted.

Always be extremely caraful when remoy
and refitting the engine/transmission. Sericus
injury can result from careless actions. Plan
ahead and take your time, and a job of this
nature, although major, can be accomplished
successfully. '

5
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The engine and transmission assembly Is
oved downwards from the engine
sampartment on all models described in this

Warning: It is essential to observe
strict precautions when working
on the fuel system components.
fore carrying out any of the following
ations, refer to the special information
in Chapter 48, Section 2.

oval

pte: The engine is removed downwards from
engine compartment as a complete unit

the transmission; the two are then

sserated for overhaul.

Disconnect the battery negative terminal

to Disconnecting the battery in the

a Section of this manual),

2 Open and support the bonnet in its

um height position.

3 Remove the air cleaner assembly and air

=t ducts as described in Chapter 4B.

# Unbolt and remove the air cleaner support

§ Disconnect the vacuum hose from the
aking system vacuum pump (see
. i unﬂ],
i Discannect the vacuum hoses and wiring
ector at the EGR solenold valve (see
dration).
Referring to Chapter 4B, disconnect the
d supply and return hose quick-release
g5 al the conneclions above the tuel
mp: Suitably plug or cover the open unions
pravent dirt entry. Release the fuel hoses
@ their retaining clips and move them clear
ha angine.
B Lift up the covers on the battery positive
g terminal box and unscrew the nuts
ecuring the battery cables to the terminal
puds. Lift the cables off the studs and
labiel them for correct refitting.
8 Similarly, lift off the fuse/relay box cover
pd unscrew the nuts securing the battery
sitive cables to the terminal studs. Lift the
bles off the studs, release them from the
elay box and suitably label them,
Disconnect the wiring connector from the
celerator pedal position sensor,
Remove the engine management ECU as
scribed in Chapter 4B, Section 13.
Release the wiring harness from the
gining clips and cable ties on the ECU
geoport tray, then undo the retaining bolts
e lift out the support tray.
@ Disconnect the main engine wiring
5 at the connectors in front of the
sa/relay box.
M Working as described in Chapter 6, on
podels with a cable-operated clutch,
@=connect the clutch cable from the

i la

4.5 Disconnect the vacuum hose frumtl-m
braking system vacuum pump

transmission, and position it clear of the
working area. On models with a hydraulically-
operated clutch, unbolt the slave cylinder
from the front of the transmission. Release the
hydraulic fiuid supply pipe from the support
brackets and move the pipe and cylinder
assembly clear of the engine/transmission.

15 Working as described in Chapter 7,
disconnect the gearchange selector cable end
fittings from the transmission levers then
release the cables from the support bracket.
16 Undc the bolt and release the
transmission earth cable from body side-
member.

17 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securaly
on axle stands (see Jacking and vehicle
support). Note that the vehicle must be raised
sufficiently high (approximately 500 mm) to
enable the engine/transmission assembly to
be withdrawn from under the front of the
vahicle. Remove the front roadwheaels.

18 Remove the auxiliary drivebelt as
described in Chapter 1B.

19 I the engine is to be dismantled, drain the
angine oll referring to Chapter 1B If necessary.
Clean and refit the drain plug, tightening it
securely,

20 Drain the cooling system as described in
Chapter 1B.

21 Drain the transmission oil as deseribed in
Chapter 7. Refit the drain and filler plugs, and
tightan them to their specified torgue settings.
22 Disconnect the radiator top and bottom
hoses from the coolant outlet housing and
thermostat cover.

23 Disconnect the expansion tank hose from

4.25a Release the power steering fluid
pipes from the clamps (arrowed) on the
fru“t L

4.6 Discaonnect the EGR solenoid valve
vacuum hoses and wiring connector

the coolant outlet housing.

24 Release the retaining clip and disconnect
the heater matrix hoses from their connection
on the engine compartment bulkhead.

25 Release the power steering fluid pipes
from the clamps on the cover plate at the
base of the transmission bellhousing (see
illustrations).

26 Position a suitable container beneath the
power steering gear assembly. Undo the bolt
securing the fluid pipe fiange piate to the rack
housing and ease the flange plate from the
rack. Allow the power steering fluid to drain
into the container. When the fluid has finished
draining, suitably cover the pipe ends and the
orifices in the rack to prevent dirt ingress.

27 Slacken the retaining clip and disconnect
the fluid return hose from the pipe connection
below the radiator. Unscrew the union nut and
disconnect the fluid supply hose from the
pump. Release the pipe and hose assembly
from the support bracket clamps and remove
the pipes from under the vehicle. Sultably
cover the pipe and hose ends and the orifices
in the pump to prevent dirt ingress.

28 On models with alr conditioning,
disconnect the compressor wiring connector,
then unbolt the compressor and position it
clear of the engine. Support the weight of the
compressor by tying it to the vehicle body, to
prevent any axcess strain being placed on the
compressor lines whilst the engine is
removed. Do not disconnect the refrigerant
lines from the compressor (refer to the
wamings given In Chapter 3).

29 Disconnect the exhaust system front pipe
from the turbocharger.

4.25b .. .and rear of the transmission
bellhousing cover plate
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4.35 Remove the engine/transmission left-
hand mounting

30 Disconnect the wiring connector from the
vehicle speed sensor.

31 Remove both driveshafts as described in
Chapter 8.

32 Remove the front suspension subframe as
describad in Chaptar 10.

33 Check that all the relevant wiring
connectors have been disconnected, and that
the harness is released from all the clips or
ties, so that it Is free to be removed with the
engine/transmission.

34 Manoeuvre an engine hoist into position,
and attach It to the engine lifting brackets.
Raise the hoist until It is Just supporting the
weight of the engine.

35 Slacken and remove the centre nut and
washer from the engine/transmission left-hand
mounting. Undo the two nuts and washers
securing the mounting to its bracket, remove
the mounting from the engine compartment
and recover the washer and spacer (see
illustration).

36 Working on the right-hand engine/
transmission mounting, undo the two bolts
securing the stiffener bracket to the body and
lift off the bracket. Unscrew the domed buffer
nut, then unscrew the single nut securing the
upper bracket to the rubber mounting (see
illustrations). Unscrew the three bolts and
remove the upper bracket from the lower
{engine) bracket.

37 Make a final check that any components
which would prevent the removal of the
engine/transmission from the vehicle have
been removed or disconnected.

38 Carefully lower the engine/transmission
assembly from the engine compartment,

B N f_{

4.36a Remove the right-hand engine
mounting stiffener bracket . . .

ensuring that nothing is trapped or damaged.
Enlist the help of an assistant during this
procedure, as it will be necessary to tilt and
twist the assembly slightly to clear the body
panels and adjacent companents.

39 Ensure that the assembly is adequately
supported using jacks or a suitable trolley,
then disconnect the engine heoist and
withdraw the engine/transmission out from
under the front of the vehicle.

Separation

40 With the engine/transmission assembly
removed, support the unit on suitable blocks
of wood on a workbench (er failing that, on a
clean area of the workshop floor).

41 Disconnect all the individual wiring
connactors from the various components on
the engine and transmission to enable the
main engine wiring hamess to be removed.
Make notes or attach labels to each
connector to aid reconnection.

42 With all wiring disconnected, detach the
wiring harness support brackets and plastic
ducting mountings, release the relevant cable
ties and remove the complete harness
assembly from the engine/transmission.

43 Undo the retaining bolts, and remove the
cover plate from the transmission bellhousing.
44 Slacken and remove the retaining bolts,
and remove the starter motor from the
transmission.

45 Undo the bolts and release the coolant
heating housing from the transmission, noting
the location of the earth leads and cable clips
also secured by the housing retaining bolts.
46 Ensure that both engine and transmission
are adequately supported, then slacken and
remove the remaining bolts securing the
transmission housing to the engine. Note the
correct fitted positions of each bolt (and the
relevant brackets) as they are removed, to use
as a reference on refitting.

47 Carefully withdraw the transmission from
the engine, ensuring that the weight of the
transmission is not allowed to hang on the
input shaft while it is engaged with the clutch
friction disc.

48 If they are loose, remove the locating
dowaels from the engine or transmission, and
keep them in a safe place.

Reconnection

49 Apply a smear of high-melting-point
grease (Citroén recommend the use of
Molykote BR2 plus - available from your
Citroén dealer) to the splines of the
transmission input shaft. Do not apply too
much, otherwise there is a possibility of the
grease contaminating the clutch friction disc.

60 Ensure that the locating dowels are
correctly positioned in the engine or
transmission,

51 Carefully offer the transmission to the
engine, until the locating dowels are engaged.
Ensure that the weight of the transmission is
not allowed to hang on the input shaft as it Is
engaged with the clutch friction disc.

52 Refit the transmission housing-to-engs
bolts, ensuring that all the necessary brack
are correctly positioned, and tighten
securely.

53 Locate the main engine wiring hamess
the engine and transmission and reconné
the relevant wiring connectors.

54 Refit the coolant heating housing to
transmission, ensuring that the earth |e
and cable clips are correctly attached.

55 Refit the starter motor, and sec
tighten its retaining balts.

56 Refit the cover plate to the transmiss
bellhousing, and securely tighten its reta
baolts.

Refitting

57 Manoeuvre the engine/transmission
position beneath the engine compartment
reconnect the hoist and lifting tackie to
engine lifting brackets. With the aid of
assistant, slowly lift the assembly into
angine compartment.

58 Manoeuvre the unit as necessary to G
the surrounding components, until it is poss
to attach the engine mountings. Locata
right-hand mounting upper bracket onto
lower (engine) bracket and over the nib
mounting stud. Secure the bracket lo the Io
{engine) bracket with the three bolts tighte
to the specified torque. Refit the retaining
to the stud on the rubber mounting and tig
it by hand only at this stage.

59 Working on the left-hand mounting,
the rubber mounting, the mounting retal
nuts and washers, and the centre nut
washer, tightening them lightly only.

60 Rock the engine to settle it on
mountings, then go around and tighten all
mounting nuts and bolts to their spec
torque settings. Once the right
mounting bracket nut has been tightened,
the domed buffer nut and stiffenar brac
tightening the retaining bolts to the spec
torgue.

61 It is advisable at this stage to refit the
suspension subframe as described in C
ter 10. The rear engine/transmission mao
connecting link can then be refitted,
stabilising the power unit on its mounti
The hoist can then be detached from
engine and removed.

bR
N "

4.36b ... then undo the domed buffer
and the upper bracket retaining nut
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2 The remainder of the refitting procedure is
W direct reversal of the removal sequence,
ing the following points:
Ensure that the wiring loom is correctly
routed and retained by all the relevant
refaining clips; all connectors should be
comectly and securely rmconnected.
bl Use new O-ning seals when refitting the
. power steering fluid pipes.
&) Prior to refitting the driveshafts to the
transmission, renew the driveshaft oil
.seals as described in Chapter 7.
Ensure that all coolant hoses are correctly
reconnected, and secursly refained by
their retaining clips.
Adjust the gearchange selector cables as
described in Chapter 7 after reconnection.
Refill the engine and transmission with the
' correct quantity and type of lubricant, as
gescribed in Chapters 1B and 7.
g Refill the cooling system as described in
Chapter 18B.
& Bleed the power sleerng system as
described in Chapter 10.
- Bleed the hydraulic ciutch system as
described in Chapter 6.

- Cylinder head -
mnnrualand refitting

A

: Due to the limited access at the rear of
. _ung.'ne, it is impossible to remove the
. haad with the engine in the car unless
: e additional dismantiing is carried
nrst rag removal of the front suspension
ame and related components). The
ing information describes the cylinder
4 removal and refitting procedure with the
a/transmission removed from the car.

oval

move the engine/transmission assembly
p described in Section 4.

Ramove the timing belt as described in
panter 2C,

LCarry out the following operations as
gscribed in Chapter 4B:

Remove the exhaust manifold and
8 Remove the infet manifold.
Remove the fuel system accumulator rail.
‘Undo the bolts securing the right-hand
sine mounting lower (engine) bracket to the
gnder head and block and remove the
iRemove the braking system vacuum pump
g described in Chapter 9,
‘Disconnect the wiring connectors and
giant hoses at the coolant outist housing on
ft-hand end of the cylinder head.
Undo the bolts and release the wiring
z guide from the coolant outlet
iindo the retaining nuts and bolts and
ove the fuel injector wiring hamess guide
shand support bracket.

9 Undo the mounting bolt and release the
dipstick tube from the cylinder head.

10 Move all the adjacent components clear,
then undo the three bolts and two nuts
securing the coolant outlet housing to the
cylinder head. Lift off the hose and cable
support bracket, then withdraw the housing.
Recover the housing gasket.

11 Remove the cylinder head cover as
described in Chapter 2C.

12 Progressively slacken the cylinder head
bolts, in the reverse order to that shown in
illustration 5.29.

13 When all the bolts are loose, unscrew
them fully and remove them from the cylinder
head.

14 Release the cylinder head from the
cylinder block and location dowels by rocking
it, The Citroén tool for doing this consists
simply of two metal rods with 90-degree
angled ends (see illustration). Do not prise
between the mating faces of the cylinder head
and block, as this may damage the gasket
faces.

15 Lift the cylinder head from the block, and
recover the gasket.

Preparation for refitting

16 The mating faces of the cylinder head and
cylinder block must ba perfectly clean before
refitting the head. Citroén recommend the use
of a scouring agent for this purpose, but
acceplable results can be achieved by using a
hard plastic or wood scraper to remove all
traces of gasket and carbon. The same
method can be used to clean the piston
crowns. Take particular care to avoid scoring
or gouging the cylinder head/cylinder block
mating surfaces during the cleaning
operations, as aluminium alloy is easily
damaged. Make sure that the carbon is not
allowed to enter the oll and water passages —
this is particularly important for the lubrication
system, as carbon could block the oil supply
to the engine's components. Using adhesive
tape and paper, seal the water, oil and bolt
holes in the cylinder block. To prevent carbon
entering the gap between the pistons and
bores, smear a little grease in the gap. After
cleaning each piston, use a small brush to
remove all traces of grease and carbon from
the gap, then wipe away the remainder with a
clean rag.

17 Check the mating surfaces of the cylinder
block and the cylinder head for nicks, deep
scratches and other damage. If slight, they
may be removed carefully with a file, but if
excessive, machining may be the only
alternative to renewal. | warpage of the
cylinder head gasket surface is suspacted,
use a straight-edge to check it for distortion.
Refer to Section 8 if necessary.

18 Thoroughly clean the threads of the
cylinder head bolt holes in the cylinder block.
Ensure that the bolts run freely in their
threads, and that all traces of oil and water are
removed from each bolt hole.

5.14 Freeing the cylinder head using
angled rods

Gasket selection

19 Tum the crankshaft until pistons 1 and 4
are at TDC. Position a dial test indicator (dial
gauge) on the cylinder block, and zero it on
the block face. Transfer the probe to the adge
of No 1 piston, then slowly tum the crankshaft
back and forth past TDC, noting the highest
reading on the indicator. Record this reading.
20 Repeat this measurement procedure on
No 4 piston, then turn the crankshaft half a
turn (1807 and repeat the procedure on Nos 2
and 3 pistons (see illustration).

21 H a dial test indicator Is not avallable,
piston protrusion may be measured using a
straight-edge and feeler blades or vernier
calipers. Howeaver, this Is much less accurate,
and cannot therefore be recommended.

22 Note down the greatest piston protrusion
measurement, and use this to determine the
correct cylinder head gasket from the
following table. The series of up to five
notches on the side of the gasket are used for
thickness Identification (see illustration).

Gasket identification
1 notch

2 notches

3 notches

4 notches

5 notches

Piston protrusion
0.470 to 0.605 mm

0.605 to 0.655 mm
0.655 1o 0.705 mm
0.705 to 0.755 mm
0.755 to 0.830 mm
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5.22 Cylinder head gasket thickness
identification notches (arrowed)

Head bolt examination

23 Carefully examine the cylinder head bolts
for signs of damage to the threads or head,
and for any sign of corrasion. If the bolts are In
a satisfactory condition, measure the length of
gach bolt from the underside of the head, to
the end of the shank. The bolts may be re-
used providing that the measured length does
not exceed 133.3 mm. Note: Considering the
stress to which the cylinder head bolts are
subjected, it is highly recommended that they
are all renewed, regardless of thelr apparent
condition.

Refitting

24 Turn the crankshafl clockwise (viewed
from the timing belt end) until Nos 1 and 4
pistons pass bottom dead centre (BDC) and
begin to rise, then position them halfway up
their bores. Mos 2 and 3 pistons will also be at
their mid-way positions, but descending their
bores,

25 Make sure that the locating dowels are in
place, then fit the correct gasket the right way
round on the cylinder block, with the
identification notches toward the fuel pump
side of the engine.

26 Lower the cylinder head onto the block.
27 Apply a smear of grease to the threads,
and to the underside of the heads, of the
cylinder head bolts. Citroén recommend the
use of Molykote G Rapid Plus (available from
your Citroén dealer),

28 Carefully enter each bolt into its relevant
hole (do not drop it in) and screw it in finger-

9600
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5.29 Cylinder head bolt tightening
sequence

29 Working progressively and in the sequence
shown, tighten the cylinder head bolts to their
Stage 1 torque setting, using a torque wrench
and sultable sacket (see illustration).

30 Once all the bolts have been tightened to
their Stage 1 torque setting, working again in
the specified sequence, tighten each boll to
the specified Stage 2 setting. Finally, angle-
tighten the bolts through the specified Stage 3
angle. It is recommended that an angle-
measuring gauge is used during this stage of
tightening, to ensure accuracy.

31 Refit the cylinder head cover as described
in Chapter 2C.

32 Ensure that the mating face of the cylinder
head and coolant outlet housing are clean
then refit the housing using a new gasket.
Refit the hose and cable support bracket and
the housing retaining nuts and bolts. Tighten
the nuts and boits securaly.

33 Refit and tighten the dipstick tube
retaining bolt.

34 Refit the wiring harness guide support
brackets.

35 Reconnect the coolant hoses to the
thermostat housing.

38 Refit the timing belt as described In
Chapter 2C.

37 Refit the accumulator rail, inlet manifold,
and the exhaust manifold and turbocharger, In
strict accordance with the procedures
described in Chapter 48.

38 Refit the braking system vacuum pump as
described In Chapter 9.

39 Refit the right-hand engine mounting
bracket with reference to Chapter 2C.

40 Refit the engine/transmission assembly as
described in Section 4.

6 Engine overhaul -
dismantling sequence

1 It is much easier to dismantle and work on
the engine if it is mounted on a portable
engine stand. These stands can often be hired
from a tool hire shop. Before the engine is
mounted on a stand, the flywheel should be
remaoved, so that the stand bolts can be
tightened into the end of the cylinder block.

2 If a stand is not available, it is possible to
dismantle the engine with it blocked up on a
sturdy workbench, or on the ficor. Be extra-
careful not to tip or drop the engine when
working without a stand.

3 If you are going to obtain a reconditioned
engine, all the external components must be
removed first, to be transferred to the
replacement engine (just as they will if you are
doing a complete engine overhaul yourself).
These components include the following:

a) Engine wiring hameass and support
brackets.

b) Alternator, power steering pump and air
conditioning compressor mounting
bracket.

¢} Engine mounting brackets.

d) Coolant outlet housing.

e) Fuel filter housing.

fi Dipstick fube.

g) Fuel system companents.

h) All electrical switches and sensors.

i} Inlet and exhaust manifolds and

turbocharger.

J) Ol fittar and oil cooler.

k) Flywheel.
Note: When removing the exte
components from the engine, pay clos
attention to details that may be helpful &
important during refitting. Note the fittes
position of gaskets, seals, spacers, pins
washers, bolts, and other small items.
4 If you are obtaining a 'short” engie
(cylinder block, crankshaft, pistons &
connecting rods all assembled), then I8
cylinder head, sump, oll pump, and timing b
will have to be removed also.
5 If you are planning a complete overhaul, I8
engine can be dismantled, and the inte
components removed, in the order gi
below, referring to Part C of this Chap#
unless otherwise stated.
a) Inlet and exhaust manifolds (Chapter 45
b) Timing befl, sprockets and tensioner,
¢) Cylinder head (Section 5),

d) Flywheesl.

a) Sump.

f Ol pump.

g) Pistons/connecting rods (Section 10).
h) Crankshaft (Section 11).

6 Before beginning the dismantling as
overhaul procedures, make sure that you h
all of the tools necessary. Refer to Tools
working facilities for further information.

7 Cylinder head -
dismantiing

Note: New and reconditioned cylinder -
are avaiflable from the manufacturer, and frc
engine overhaul specialists. Some specials
tools are required for dismantling
inspection, and new components may not 3
readily avallable. It may therefore be moN
practical and economical for the ho
mechanic fo purchase a reconditioned
rather than dismantle, Inspect and recondil
the original head.

1 Remove the cylinder head as described
Saction 5.
2 If not already done, remove the inlet af
exhaust manifolds with reference to Chapter 48
3 Remove the camshaft, rocker arms &n
hydraulic tappets as described in Part C
this Chapter.
4 Remove the glow plugs as described ¥
Chapter 5C and the injectors as described
Chapter 4B.
§ Using a valve spring COMpressor, Compres
each valve spring in turn until the split cc
can be removed. Release the compresso
and lift off the spring retainer, and spring {
llustrations).
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.5a Compress the valve spring with a
- spring compressor and extract the split

7.50 Remove the spring retainer. ..

7.7a Withdraw the valve through the
combustion chamber...

. when the valve spring compressor Is
Eewed down, the spring retainer refuses to
g= and expose the split collets, gently tap
e top of the tool, directly over the retalner,
B a light hammer, This will free the retainer,
{Withdraw the valve through the combustion
mber, remove the valve stem oll seal from
top of the guide, then lift out the spring
i [see lllustrations).

is essential that each valve is stored
iher with its collets, retainer, spring, and
g seat. The valves should also be kept in
@ correct sequence, unless they are so
worn that they are to be renewed. If
iy are going to be kept and used again,
e each valve assembly in a labelled
pthene bag or similar small container (see
stration). Note that No 1 valve is nearest to
g transmission (flywheel) end of the engine.

Tharough cleaning of the cylinder head and

2 components, followed by a detailed

: ton, will enable you to decide how

pch valve service work must be carried out
ng the engine overhaul. Note: /f the

ine has been severely overheated, it is best

passume that the cylinder head is warped —
ek carefully for signs of this.

ning

ove all traces of old gasket material

7.7b ... remove the valve stem oil seal ...

from the cylinder head. Citroén recommend
the use of a scouring agent for this purpose,
but acceptable results can be achieved by
using a hard plastic or wood scraper to
remove all traces of gasket and carbon.

3 Similarly, remove the carbon from the
combustion chambers and ports, then wash
the cylinder head thoroughly with paraffin or a
suitable solvent.

4 Scrape off any heavy carbon deposits that
may have formed on the valves, then use a
power-operated wire brush to remove
deposits from the valve heads and stems.

Inspection

Note: Be sure to perform all the following
Inspection procedures before concluding that
the services of a machine shop or engine
overhaul specialist are required. Make a list of
all iterns that require attention.

Cylinder head

5 Inspect the head very carefully for cracks,
evidence of coolant leakage, and other
damage. If cracks are found, a new cylinder
head should be obtained.

6 Use a straight-edge and feeler blade to
check that the cylinder head gasket surface is
not distorted (see illustration). If it is, it may
be possible to have it machined, provided that
the cylinder head height is not significantly
reduced.

7 Examine the valve seats in each of the
combustion chambers. If they are severely
pitted, cracked, or burned, they will need to
be renewed or recut by an engine overhaul
specialist. If they are only slightly pitted, this

7.8 Place each valve and its assoclated
components in a labelled polythene bag

can be removed by grinding-in the valve
heads and seats with fine valve-grinding
compound, as described below.

8 Check the valve guides for wear by
inserting the relevant valve, and checking for

8.6 Checking the cylinder head gasket
surface for distortion
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B.11 Measuring a valve stem diameter

side-to-side motion of the valve. A very small
amount of movement is acceptable. If the
movement seems excessive, remove the
valve. Measure the valve stem diameter (sae
below), and renew the valve if it is wom. If the
valve stem is not worn, the wear must be in
the valve guide, and the guide must be
renewed. The renewal of valve guides is best
carried out by an engine overhaul specialist,
who will have the necessary tools available.

9 If renewing the valve guides, the valve seats
should be recut or reground only after the
guides have been fitted.

Valves

10 Examine the head of sach valve for
pitting, burning, cracks, and general wear.
Check tha valve stem for scoring and wear
ridges. Rotate the valve, and check for any
obvious indication that it is bent. Look for pits
or excessive wear on the tip of each valve
stem. Renew any valve that shows any such
signs of wear or damage,

11 If the valve appears satisfactory at this
stage, measure the valve stem diameter at
several points using a micrometer (see
illustration). Any significant difference in the
readings obtained indicates wear of the valve
stem. Should any of these conditions be
apparent, the valve(s) must be renewed.

12 If the valves are in satisfactory condition,
they should be ground (lapped) into their
respective seats, to ensure a smooth, gas-
tight seal. If the seat is only lightly pitted, or it
it has been recut, fine grinding compound
only should be used to produce the required
finish. Coarse valve-grinding compound
should not be used, unless a seat is badly

B.14 Grinding-in a valve

burned or deeply pitted. If this is the case, the
cylinder head and valves should be inspected
by an expert, to decide whether seat
recutting, or even the renewal of the valve or
seal insert (where possible) is required.

13 Valve grinding is carried out as follows.
Place the head upside-down on blocks, on a
bench.

14 Smear a trace of (the appropriate grade of)
valve-grinding compound on the seat face, and
press a suction grinding tool onto the valve
head (see illustration). With a semi-rotary
action, grind the valve head to its seat, lifting the
valve occasionally to redistribute the grinding
compound, A light spring placed under the
valve head will greatly ease this operation.

15 If coarse grinding compound s being
used, work only until a dull, matt even surface
is produced on both the valve seat and the
valve, then wipe off the used compound, and
repeat the process with fine compound. When
a smooth unbroken ring of light grey matt
finish is produced on both the valve and seat,
the grinding operation Is complete. Do not
grind-in the valves any further than absolutely
necessary, or the seat will be prematurely
sunk into the cylinder head.

16 When all the valves have been ground-in,
carefully wash off all traces of grinding
compound using paraffin or a suitable solvent,
before reassembling the cylinder head.

Valve components

17 Examine the valve springs for signs of
damage and discoloration. No minimum free
length is specified by Citroén, so the only way
of judging valve spring wear is by comparison
with a new compaonent.

18 Stand each spring on a flat surface,
check it for squareness. Il any of the sprr
are damaged, distorted or have lost i
tension, obtain a complete new set of spring
It is normal to fit new springs as a matiet
course if a major overhaul is being carried o8
19 Renew the valve stem oil seals regarc
of their apparent condition.

9 Cylinder head -

1 Working on the first valve assembly,
the spring seat then dip the new valve stem
seal In fresh engine oll. Locate the seal on'®
valve guide and press the seal firmly onto 18
guide wusing a suitable socket
illustrations).

2 Lubricate the stem of the first valve, &
insert it in the guide (see illustration).

3 Locate the valve spring on top of its &
then refit the spring retainer.

4 Compress the valve spring, and |ocate
split collets in the recess In the valve
Realease the compressor, then repeat
procedure on the remaining valves. Enst
that each valve is inserted into its origss
location, If new valves are being fitted, in8
them into the locations to which they
been ground.

Use a little dab of grease |

HAYNES §

5 With all the valves Installed, place
cylinder head on blocks on the bench am
using a hammer and interposed block
wood, tap the end of each valve stem to s&
the components.

6 Refit the camshaft, hydraulic tappets
rocker arms as described in Part C of %
Chapter.

7 Refit the glow plugs as described
Chapter 5C.

B8 Refit the inlet and exhaust manifolds
fuel Injectors with reference to Chapter 4B,
9 The cylinder head can then be refitted
described in Section 5.

9.1a Locate the valve stem ocil seal on the
valve guide . ..

'E.‘Ib . . . and press the seal firmly onto the
guide using a suitable socket

9.2 Lubricate the stem of the valve and
insert it in the guide
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ro:l anambly -
removal

4 Hemove the cylinder head, sump and oll
pump as described in this Part, orin Part C of
s Chapter (as applicable).
2 Il there is a pronounced wear ridge at the
#op of any bore, it may be necessary to
s=move it with a scraper or ridge reamer, to
Swoid piston damage during removal. Such a
#ge indicates excess bore wear.
3 Using quick-drying paint, mark each
s=nnecting rod and big-end bearing cap with
%= respective cylinder number on the flat
chined surface provided; if the engine has
=ean dismantled before, note carefully any
Wentifying marks made previously (see
stration). Note that No 1 cylinder is at the
mansmission (lywheel) end of the engine.
Turn the crankshaft to bring pistons 1 and 4
48 BDC (bottom dead centra).
% Linscrew the nuts from No 1 piston big-end
pearing cap. Take off the cap, and recover the
bottomn half bearing shell (see illustration). If
bearing shells are to be re-used, tape the
e=p and the shell together.
'8 To prevent the possibility of damage to the
wrankshaft bearing journals, tape over the
“sennecting rod stud threads.
¥ Using a hammer handie, push the piston up
sugh the bore, and remove it from the top
& the cylinder block. Recover the bearing
iehell, and tape it to the connecting rod for
mafe-keeping.

.4 Removing the oll seal carrier from the
right-hand end of the block

11.5b ... then slide off the drive
sprocket . . .

10.3 Connecting rod and big-end bearing
cap identification marks (No 3 shown)

8 Loosely refit the big-end cap to the
connecting rod, and secure with the nuts -
this will help to keep the componants in their
correct order.

8 Remove No 4 assembly in the same way.
10 Tum the crankshaft through 180° to bring
pistons 2 and 3 to BOC (bottom dead centre),
and remove them in the same way.

hy 4
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11 Crankshaft -
removal

1 Remove the crankshaft sprocket and the oil
pump as described in Part C of this Chapter.

2 Remove the pistons and connecting rods,
as described in Section 10. If no work is to be
done on the pistons and connecting rods,

11.5¢ ... and remove the Woodruff key

from the crankshaft

10.5 Hemuﬂng a big-end bearing cap and
shell

there is no need to remove the cylinder head,
or to push the pistons out of the cylinder
bores. The pistons should just be pushed far
enough up the bores so that they are
positioned clear of the crankshaft journals.

3 Check the crankshaft endfloat as described
in Section 14, then proceed as follows.

4 Slacken and remove the retaining bolts,
and remove the oll seal carrier from the right-
hand end of the cylinder block, along with its
gasket (where fitted) (see illustration).

5 Remave the oil pump drive chain, and slide
tha drive sprocket and spacer (where fitted)
off the end of the crankshaft. Remove the
Woodruff key, and store it with the sprocke!
for safe-keeping (see Hlustrations),

8 The main bearing caps should be
numbered 1 to 5, starting from the
transmission (flywheel) end of the engine (see
illustration). If not, mark them accordingly
using quick-drying paint. Also note the correct
fitted depth of the left-hand crankshaft oll seal
in the bearing cap.

7 Slacken and remove the main bearing cap
retaining bolts, and lift off each bearing cap.
Recover the lower bearing shells, and tape
them to thelr respective caps for safe-
keeping. Also recover the lower thrustwasher
halves from the side of No 2 main bearing cap
(see illustration). Remove the sealing strips
from the sides of No 1 main bearing cap, and
discard them,

8 Lift oul the crankshaft (see (ustration),
and discard tha laeft-hand oil seal.

9 Recover the upper bearing shells from the

11.6 Main bearing cap identification
markings (armowed)
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11.7 Removing No 2 main bearing cap.
Mote the thrustwasher [arrowed)

cylinder block (see lllustration), and tape
them to their respective caps for safe-
keeping. Remove the upper thrustwasher
halves from the side of No 2 main bearing,
and store them with tha lowear halvas.

12 Cylinder block/crankcase —
cleaning and inspection

i

Cleaning

1 Remove all external components and
electrical switches/sensors from the block,
For complete cleaning, the core plugs should
ideally be removed (see illustration). Drill a
small hole In the plugs. then insert a self-
tapping screw Into the hole. Pull out the plugs
by pulling on the screw with a pair of grips, or
by using a slide hammer.

2 Undo the retaining bolt and remove the
piston oil jet spray tube from inside the
cylinder block.

3 Scrape all traces of gasket from the cylinder
block, taking care not to damage the
gasket/sealing surfaces.

4 Remove all oil gallery plugs (where fitted).
The plugs are usually very tight — they may
have to be drilled out, and the holes retapped.
Use new plugs when the engine is
reassembled.

5 If the cylinder block is extramaly dirty, i
should be steam-cleaned.

6 After steam-cleaning, clean all oil holes and
oll galleries one more time. Flush all internal
passages with warm water untll the water runs

12.1 Cylinder block core plugs (arrowed)

— T

11.8 Lifting out the crankshaft

clear. Dry thoroughly, and apply a light film of
oil to the cylinder bores and all mating
surfaces, to prevent rusting. If you have
access to compressed air, use it to speed up
the drying process, and to blow out all the ol
holes and galleries.

Warning: Wear eye protection
when using compressed air.

7 If the cylinder block is not very dirty, you
can do an adequate cleaning Job with very
hot, soapy water and a stiff brush. Take plenty
of time, and do a thorough job. Regardless of
the cleaning method used, be sure to clean all
oll holes and galleries very thoroughly, and 1o
dry all components well, Protect the cylinder
bores as described above, to prevent rusting.
8 All threadad holas must be clean, to ensura
accurate torque readings during reassembly.
To clean the threads, run the correct-size lap
into each of the holes to remove rust,
corrosion, thread sealant or sludge, and to
restore damaged threads (see illustration). If
possible, use compressed air to clear the
holes of debris produced by this operation.

Warning: Wear eye protection
when using compressed air.

9 Apply suitable sealant to the new oil gallery
plugs, and insert them into the holes in the
block. Tighten them securely.

10 Apply sultable sealant to the new core
plugs, and insert them into the holes in the
block. Tap them into place with a socket
which just fits into the plugs.

11 On engines with a piston oil jet spray tube,
clean the threads of the oil jet retaining bolt,

12.8 Cleaning a cylinder block threaded
hole using a suitable tap

11.9 Remove the upper main bearing
shells from the cylinder block, and ste
them with their lower shells

and apply a drop of thread-locking compe
to the bolt threads. Refit the piston oil jet sg
tube to the cylinder block, and tightems
retaining bolt to the specified torque setting
12 If the engine is not going to 8
reassembled right away, cover it with a &%
plastic bag to keep it clean; protect all
surfaces and the cylinder bores as de
above, to prevent rusting.

Inspection

13 Visually check the block for cracks
carrosion. Look for stripped threads In
threaded holes. If thare has bean any his
of internal water leakage, it may ba worl
having an engine overhaul specialist ©
the cylinder biock with special equipme
defects are found, have tham rapairess
possible, or renew the assembly.

14 Check each cylinder bore for scuffing
scoring. Check for signs of a wear ridge &}
top of the cylinder, indicating that the boe
excessivaly worn.

15 If the necessary measuring equip
available, measure the bore diameter of ===
cylinder at the top (just under the wear nd
centra, and bottom of the cylinder DS
parallel to the crankshaft axis.

16 Next. measure the bore diameter at
same three locations, at right-angles to
crankshaft axis. Compare the results with &
figures given in the Specifications. If the
any doubt about the condition of the
bores, seek the advice of an :
reconditioning specialist or Citroén deales,

13 Piston/connecting

1 Before the inspection process can beg
the piston/connecting rod assemblies
be cleaned, and the original piston
removed from the pistons.,

2 Carefully expand the old rings over the
of tha pistons. The use of two or thres ==
feeler blades will be helpful in preventing
rings dropping into emply grooves
Ilustration). Be careful not to scraich ¥
piston with the ends of the ring. The rings
brittle, and will snap if they are spread 0o &
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%32 Removing a piston ring with the aid of
a feeler blade

=y are also very sharp - protect your hands
fingers. Note that the third ring
peorporates an expander. Always remove the
gs from the top of the piston. Keep each set
¥ fings with its piston if the old rings are to be
§ Scrape away all traces of carbon from the
o of the piston. A hand-held wire brush (or a
Bece of fine emery cloth) can be used, once
majority of the deposits have been
eraped away.
Remove the carbon from the ring grooves
B the piston, using an old ring. Break the ring
p Balf to do this (be careful not to cut your
jg=rs - piston rings are sharp). Be careful o
move only the carbon deposits — do not
gve any metal, and do not nick or scratch
e sides of the ring grooves.
} Dnce the deposits have been removed,
the piston/connecting rod assembly
paraffin or a suitable solvent, and dry
roughly. Make sure that the oil retum holes
@ ring grooves are clear.
the pistons and cylinder bores are not
aged or worn excessively, the original
pns can be refitted. Normal piston wear
up as even vertical wear on the piston
pust surfaces, and slight looseness of the
Be 1ing in its groove. New piston rings should
pmays be used when the engine is
sembled.
I Carefully inspect each piston for cracks
d the skirt, around the gudgeon pin
. and at the piston ring 'lands’ (between
£ 1ing grooves),
ok for scoring and scuffing on the piston
holes in the pistan crown, and burned
g=s at the edge of the crown. If the skirt is
peed or scuffed, the engine may have been
ering from overheating, and/or abnormal
enbustion which caused excessively high
arating temperatures. The cooling and
Erication systems should be checked
oughly. Scorch marks on the sides of the
ons show that blow-by has eccurred. A
2 in the piston crown, or bumed areas at
g edge of the piston crown, indicates thal
Enormal combustion has been cccurring. If
@y of the above problems exist, the causes
be investigated and corrected, or the
gmage will occur again.
® Corrosion of the piston, in the form of

*

-

13.14a Prise out the circlip . . .

pitting, indicates that coolant has been
leaking into the combustion chamber and/or
the crankcase. Again, the cause musl be
corracted, or the problem may persist'in the
rebuilt engine.

10 Examine each connecting rod carefully for
signs of damage, such as cracks around the
big-end and small-end bearings. Check that
the rod is not bent or distorted. Damage is
highly unlikely, unless the angine has been
seized or badly overheated. Detailed checking
of the connecting rod assembly can only be
carried out by an engine specialist with the
necessary equipment.

11 Note that the big-end cap nuts and bolls
must be renewed as a complete set prior to
refitting. This should be done after the big-end
bearing running clearance check has been
carmed out (see Section 19). The bolts can be
simply tapped out of the connecting rods and
new bolts fitted in the same way.

12 The gudgeon pins are of the floating type,
secured in position by two circlips in each
piston. The pistons and connecting rods can
be separated as follows.

13 Before separating the piston and
connecting rod, check the pasition of the
valve recesses on the piston crown In relation
to the connecting rod big-end bearing shell
cut-outs and make a note of the orientation.
On the new engine dismantled in the Haynes
workshop during the preparation of this
manual, the piston-to-connecting rod
orientation did not agree with the
manufacturer's technical documentation,

14 Using a small flat-bladed screwdriver,
prise out the circlips. and push out the
gudgeon pin (see illustrations). Hand
pressure should be sufficient to remove the
pin. Identify the piston and red to ensure
correct reassembly. Discard the circlips - new
ones must be used on refitting.

15 Examine the gudgeon pin and connecting
rod small-end bearing for signs of wear or
damage. Wear can be cured by renewing both
the pin and bush. Bush renewal, however, is a
specialist job — press facilities are required,
and the new bush must be reamed accurately.
16 The connecting rods themselves should
not be in need of renewal, unless seizure or
some other major mechanical fallure has
occurred. Check the alignmenlt of the

/ : |
13.14b ... and withdraw the gudgeon pin

connecting rods visually, and if the rods are
not straight, take them to an engine overhaul
specialisi for a more detailed check.

17 Examine all components, and obtain any
new parts from your Citroén dealer. If new
pistons are purchased, they will be supplied
complete with gudgeon pins and circlips.
Circlips can also be purchased individually.
18 Position the piston in relation to the
connecting rod as noted during separation.
19 Apply a smear of clean engine oil to the
gudgeon pin and slide it into the piston and
through the connecting rod small-end. Check
that the piston pivots freely on the rod, then
secure the gudgeon pin in position with two
new circlips. Ensure that each circlip is
correctly located in its groove in the piston.

14 Crankshaft -
inspection

Checking endfloat

1 If the crankshaft endfloat Is to be checked,
this must be done when the crankshaft is still
installed in the cylinder block, but is free to
move.

2 Check the endfioat using a dial gauge in
contact with the end of the crankshaft. Push
the crankshaft fully one way, and then zero
lhe gauge. Push the crankshatft fully the other
way, and check the endfloat. The resull can
be compared with the spacified amount, and
will give an indication as to whether new
thrustwashers are required (see illustration).

dial gauge
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14.3 Checking crankshaft endflioat using
feeler blades

3 If a dial gauge Is not available, feeler blades
can be used. First push the crankshaft fully
towards the flywheel end of the engine, then
use feeler blades to measure the gap between
the web of No 2 crankpin and the
thrustwasher (see illustration).

Inspection

4 Clean the crankshaft using paraffin or.a
suitable solvent, and dry it, preferably with
compressed air if available. Be sure to clean
the oll holes with a pipe cleaner or similar
probe, to ensure that they are not obstructed.

Warning: Wear eye protection
when using compressed air.

5§ Check the main and big-end bearing
journals for uneven wear, scoring, pitting and
cracking.

6 Big-end bearing wear is accompanied by
distinct metallic knocking when the engine is
running (particularly noticeable when the
engine is pulling from low speed) and some
loss of oll pressure.

7 Main bearing wear is accompanied by
severe engine vibration and rumble — getting
progressively worse as engine speed
increases - and again by loss of oil
pressure.

8 Check the bearing journal for roughness by
running a finger lightly over the bearing
surface. Any roughness (which will be
accompanied by obvious bearing wear)
indicates that the crankshaft requires
regrinding (where possible) or renewal.

9 If the crankshaft has been reground, check
for burrs around the crankshaft oll holes (the
holes are usually chamferad, so burrs should
not be a problem unless regrinding has been
carried out carelessly). Remove any burrs with
a fine file or scraper, and thoroughly clean the
oll holes as described praviously.

10 Using a micrometer, measure the
diameter of the main and big-end bearing
journals, and compare the results with the
Specifications  (see illustration). By
measuring the diameter at a number of points
around each journal's circumference, you will
be abla to determine whether or not the
jourmal is out-of-round. Take the
measurement at each end of the journal, near
the webs, to determine if the journal is

14.10 Measuring a crankshaft big-end
journal diameter

tapered. Compare the results obtained with
those given In the Specifications.

11 Check the oil seal contact surfaces at
each end of the crankshaft for wear and
damage. If the seal has womn a deep groove In
the surface of the crankshaft, consult an
engine overhaul specialist; repair may be
possible, but otherwise a new crankshaft will
be required.

12 Citroén supply oversize bearing shells for
the main bearings but not for the big-end
bearings. It may, however, be possible to
obtain oversize big-end bearing shells from an
alternative source. Where oversize bearing
shells are available, if the crankshaft journals
have not already been reground, it may be
possible to have the crankshaft reconditioned,
and to fit the oversize shells. Where oversize
shells are not available, or if the crankshaft
has already been reconditioned, it will have to
be renewed if worn beyond the specified
limits, Consult your Citroén dealer or engine
specialist for further information on parts
availability.

FATIGUE FAILURE IMPROPER SEATING
GRATERS OR POCKETS ‘m&ﬁﬂm

15.2 Typical bearing failures

15 Main and ' -.*-
5i 3in and big-end bearings ;

1 Even though the main and big-end bearie
should be renewed during the eng
overhaul, the old bearings should be retains
for close examination, as they may
valuable information about the condition
the engine. The bearing shells are graded
thickness, the grade of each shell be
indicated by the colour code, or
identification, marked on it.

2 Bearing failure can occur due to lack 8
lubrication, the presence of dirt or othe
foreign particles, overloading the enging &
corrosion (see illustration). Regardless of
cause of bearing failure, the cause must
corrected (where applicable) before
engine is reassembled, to prevent it
happening again.

3 When examining the bearing shells, rema
them from the cylinder block, the
bearing caps, the connecting rods and
connecting rod big-end bearing caps.
them out on a clean surface [n the &s
general position as their location in
engine. This will enable you to match
bearing problems with the correspond
crankshaft journal. Do nat touch any shee
bearing surface with your fingers
checking it, or the delicate surface may §
scratched.

4 Dirt and other foreign matter gets Into =
engine in a variety of ways. It may be left
the engine during assembly, or It may pe
through filters or the crankcase ventilatie
system. It may get into the oll, and from §
into the bearings. Metal chips from maching
operations and normal engine wear are of
present. Abrasives are sometimes |eff
engine components after reconditions
especially when parts are not thorougs
cleaned using the proper cleaning methos
Whatever the source, these foreign objecs
often end up embedded in the soft bea
material, and are easily recognised.
particles will not embed in the bearing,
will score or gouge the bearing and jours
The best prevention for this cause of beany
failure is to clean all parts thoroughly, &%
keep everything spotlessly-clean durig
engine assembly. Frequent and regular eng
oil and filter changes are also recommencss
5 Lack of lubrication (or lubricalies
breakdown) has a number of Interreia
causes. Excessive heat (which thins the ¢
overloading (which squeezes the oll from
bearing face) and oll leakage (from excess
bearing clearances, worn oll pump or
engine speeds) all contribute to |ubricall
breakdown. Blocked oil passages,
usually are the result of misaligned oil holes
a bearing shell, will also oil-starve a beansg
and destroy it. When lack of lubrication is &
cause of bearing failure, the bearing mates
is wiped or extruded from the steel backing &
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bearing. Temperatures may increase to
point where the steel backing tums blue
®am overheating.
Driving habits can have a definite effect on
peing life. Full-throttle, low-speed operation
ouring the engine) puts very high loads on
fearings, tending to squeeze out the ol film.
Bese loads cause the bearings to flex, which
poduces fine cracks in the bearing face
gue failure). Eventually, the bearing
parial will loosen in pieces, and tear away
m the steel backing.
Short-distance driving leads to corrosion of
ngs, because insufficient engine heat is
mduced to drive off the condensed water
@ comosive gases. These products collect
&= angine oll, forming acid and sludge. As
oil is carried to the engine bearings, the
attacks and corrodes the bearing

] bearing installation during engine
meembly will lead to bearing failure as well,
fah-fitting bearings leave insufficient bearing
pning clearance, and will result in oil
ation. Dirt or foreign particles trapped
wd a bearing shell result In high spots on
® bearing, which lead to failure.

Do not touch any shell's bearing surface
i your fingers during reassembly; there is a
of scratching the delicate surface, or of
positing particles of dirt on it.

As mentioned at the beginning of this
chon, the bearing shells should be renewed
matter of course during engine overhaul;
80 otherwise is false aconomy.

§ Engine overhaul -
;_:aassanﬂ:lys&quanoe

‘Before reassembly begins, ensure that all
¢ parts have been obtained, and that all
ssary tools are available. Read through

antire procedure to familiarise yourself
the work involved, and to ensure that all

m= necessary for reassembly of the engine

g =t hand. In addition to all normal tools and

mierials, thread-locking compound will be

ged. A suitable tube of liquid sealant will
be required for the joint faces that are

g without gaskets. It is recommended that
poén's own products are used, which are
ially formulated for this purpose: the
yant product names are quoted in the text
ch Section where they are required.

order to save time and avoid problems,
gne reassembly can be carried out in the
wing order:

Crankshaft (See Section 18),

B Fiston/connecting rod assemblies (See

ZSeclion 19).

0¥l pump (See Part C).

@ Sump (See Part C).

Flywheel (See Part C).

B Cwlinder head (See Section 5).

@ Timing belt tensioner and sprockets, and

timing belt (See Part C).

17.5 Measuring a piston ring end gap

h) Engine external components.
3 At this stage, all engine components should
be absolutely clean and dry, with all faults
repaired. The components should be laid out
{or in individual containers) on a completely
clean work surface,

&

1 Before fitting new piston rings, the ring end
gaps must ba checked as follows,

2 Lay out the piston/connecting rod
assemblies and the new pistan ring sets, so
that the ring sets will be matched with the
same piston and cylinder during the end gap
measurement and subseguent engine
reassambly.

3 Insert the top ring into the first cylinder, and
push it down the bore using the top of the
piston, This will ensure that the ring remains
square with the cylinder walls. Position the
ring near the bottom of the cylinder bore, at
the lower limit of ring travel. Note that the top
and second compression rings are different,
The second ring Is easily identified by the fact
that its outer face is tapered.

4 Measure the end gap using feeler blades.

5 Repeat the procedure with the ring at the
top of the cylinder bore, at the upper limit of

17 Piston rings -
refitting

17.10 Piston ring fitting diagram (typical)

1 Ol eontrol ring
2 Second compression ring
3 Top compression ring

its travel, and compare the measurements
with the figures given in the Specifications
(see illustration).

6 If the gap is too small {unlikely if genuine
Citroén parts are used), it must be enlarged, or
the ring ends may contact each other during
engine operation, causing serious damage.
Ideally. new piston rings providing the correct
end gap should be fitted. As a last resort, the
end gap can be increased by filing the ring
ends very carefully with a fine file. Mount the
file In a vice equipped with soft jaws, slip the
ring over the file with the ends contacting the
file face, and slowly move the ring to remove
material from the ends. Take care, as piston
rings are sharp, and are easily broken,

7 With new piston rings, it is unlikely that the
end gap will be too large. If the gaps are too
large, check that you have the correct rings
for your engine and for the cylinder bore size.
8 Repeat the checking procedure for each
ring in the first cylinder, and then for the rings
in the remaining cylinders. Remember 1o keep
rings, pistons and cylinders matched up.

9 Once the ring end gaps have been checked
and if necessary corrected, the rings can be
fitted to the pistons.

10 Fit the piston rings using the same
technigue as for removal. Fit the bottom (oil
control) ring first, and work up. When fitting
the oil control ring, first insert the expander
(where fitted), then fit the ring with Its gap
positioned 180° from the expander gap.
Ensure that the second compression ring Is
fitted the correct way up, with its identification
mark (efther a dot of paint or the word TOP
stamped on the ring surface) at the top, and
the stepped surface, or the larger diameter of
the taper at the bottom (see illustration).
Arrange the gaps of the top and second
compression rings 120° either side of the oil
control ring gap. Note: Always follow any
instructions supplied with the new piston ring
sets - different manufacturers may specify
different procedures. Do not mix up the top
and second compression rings, as they have
different cross-sections.

L bt e
running clearance chackg

Note: It /s recommended that new main
bearing shells are fitted regardiess of the
condition of the original ones.

Selection of bearing shells

1 There are two differant sizes of main
bearing shell avallable; the standard size shell
for use with an original crankshaft and an
oversize shell for use once the crankshaft has
been reground.

2 The relevant set of bearing shells required
can be obtained by measuring the diameter of
the crankshaft main bearing journals (see
Section 14). This will show if the crankshatft is
original or whether its journals have been
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18.7a Fit the bearing shells, ensuring
the tab engages in the notch in the
cylinder block . ..

reground, identifying if either standard or
oversize bearing shells are required.

3 If the access to the necessary measuring
equipment cannot be gained, the size of the
bearing shells can be |dentified by the
markings stamped on the rear of each shell.
Details of these markings should be supplied
to your Citroén dealer who will then be able to
identify the size of shell fitted.

4 Whether the original shells or new shells are
being fitted, it is recommended that the
running clearance is checked as follows prior
to installation.

Main bearing clearance check

§ The running clearance check can be carried
out using the original bearing shells. However,
it is preferable to use a new set, since the
results obtained will be more conclusive.

6 Clean the backs of the bearing shells, and
the bearing locations in both the cylinder
biock and the main bearing caps,

7 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch in the cylinder block or bearing cap
{see illustrations). Take care not to touch any
shell's bearing surface with your fingers. Note
that the upper bearing shells all have a grooved
bearing surface, whereas the lower shells have
a plain bearing surface, If the original bearing
shells are being used for the check, ensure that
they are refitted in their original locations.

8 The clearance can be checked in either of
two ways.

9 One method (which will be difficult to
achieve without a range of intemal micrometers
or internal/external expanding calipers) is to

18.7b ... and in the bearing cap

refit the main bearing caps to the cylinder
block, with bearing sheils in place. With the cap
retaining bolts tightened to the specified
torque, measure the internal diameter of each
assembled pair of bearing shells. If the
diameter of each corresponding crankshaft
journal is measured and then subtracted from
the bearing internal diameter, the result will be
the main bearing running clearance.

10 The second (and more accurate) mathod
is to use an American product known as
Plastigauge, This consists of a fine thread of
perfectly-round plastic, which is compressed
between the bearing shell and the journal.
When the shell is removed, the plastic is
deformed, and can be measured with a
special card gauge supplied with the kit. The
running clearance is determined from this
gauge. Plastigauge should be available from
your Citro#n dealer; otherwise, enquiries at
one of the larger specialist motor factors
should produce the name of a stockist in your
area. The procedure for using Plastigauge is
as follows.

11 With the main bearing upper shells in
place, carefully lay the crankshaft in position.
Do not use any lubricant; the crankshaft
journals and bearing shells must be perfectly
clean and dry.

12 Cut several lengths of the appropriate-
size Plastigauge (they should be slightly
shorter than the width of the main bearings),
and place one length on each crankshaft
journal axis (see illustration).

13 With the main bearing lower shells in
position, refit the main bearing caps,
tightening their retaining bolts to the specified

18.15 Measure the width of the deformed
Plastigauge using the scale on the card

18.21 Fit the upper thrustwashers to No 2
main bearing location with the oilway
grooves facing outwards

g 4

18.12 Plastigauge in place on a crank
main bearing journal

torque. Take care not to disturb U
Plastigauge, and do not rotate the cran
at any time during this operation.
14 Remove the main bearing caps, agas
taking great care not to disturb
Plastigauge or rotate the crankshaft.

16 Compare the width of the crus
Plastigauge on each journal to the scas
printed on the Plastigauge envelope, 10 obE
the main bearing running clearance (g
jllustration). Compare the clearand
measured with that in the Specifications at i
start of this Chapter.
16 If the clearance is significantly differes8
from that expected, the bearing shelis may B
the wrong size (or excessively worn, if I8
original shells are being re-used). Befd
deciding that different-size shells are required
make sure that no dirt or oll was trapg
between the bearing shells and the caps s
block when the clearance was measured. If #
Plastigauge was wider at one end than at i
other, the crankshaft journal may be tapered.
17 Note that Citroén do not specify a run
clearance for these engines. The figure give
in the Specifications is a guide figure which
typical for this type of engine. Befos
condemning the components concernes
seek the advice of your Citroén dealer &
suitable engine repair specialist. They will a8
be able to inform as to the best course &
action and whether it is possible to have =
crankshaft journals reground (where possit
or whether renewal will be necassary.
18 Where necessary, obtain the correct st
of bearing shell and repeat the run
clearance checking procedure as describes
abaove,
19 On completion, carefully scrape away'
traces of the Plastigauge material from 18
crankshaft and bearing shells using
fingernail or other object which is uniikely ¥
score the bearing surfaces,

Final crankshaft refitting

20 Carefully lift the crankshaft out of ®
cylinder block once more.

21 Using a little grease, stick the upper
washers to each side of the No 2 main bea
upper location, Ensure that the cilway groove 3
on each thrustwasher face outwards (away
from the cylinder block) (see illustration).
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23 Lower the crankshaft into position in
g the cylinder block

Place the bearing shells in their locations
scribed earlier. If new shells are being
ensure that all traces of protective
m=se are cleaned off using paraffin. Wipe
ma shells with a lint-free cloth. Liberally
icate each bearing shell in the cylinder
pck and cap with clean engine oll.
Lower the crankshaft into position so that
p= 2 and 3 cylinder crankpins are at TDC;
s 1 and 4 cylinder crankpins will be at BDC,
for fitting No 1 piston (see illustration).
gck the crankshaft endfioat as described in
ghon 14.
Lubricate the lower bearing shells in the
n bearing caps with clean engine oll. Make
= that the locating lugs on the shells
ge with the corresponding recesses in
§ Fit main bearing caps Nos 2 to 5 to their
grect locations, ensuring that they are fitted
way round (the bearing shell tab
gsses in the block and caps must be on
same side). Insert the bolts, tightening
nonly loosely at this stage.
Apply a small amount of sealant to the No 1
% baaring cap mating face on the cylinder
around the sealing strip holes and in the
s (see illustration),
' Locate the tab of each sealing strip over
jpins on the base of No 1 bearing cap, and
mss the strips into the beanng cap grooves
@ llustration). It is now necessary to
two thin metal strips, of 0.25 mm
ess or less, in order to prevent the strips
pwing when the cap is being fitted. Metal
ps, such as old feeler blades, can be used,
ded all burrs which may damage the
g strips are first removed.
Dil both sides of the metal strips, and hold
g on the sealing strips. Fit the No 1 main
ing cap, insert the bolts loosely, then
: pull out the metal strips in a horizontal
gtion, using a pair of pliers {see illustration).
Tighten all the main bearing cap bolts
to the specified torque and through the
pacified angle. Using a sharp knife, trim off
ends of the Mo 1 bearing cap sealing
. 20 that they protrude above the
de block mating surface by
mximately 1 mm (see illustrations).
) Fit a new crankshaft left-hand oil seal as
sribed in Part C of this Chapter.

18.26 Apply sealant to the No 1 main
bearing cap mating face on the cylinder
block, around the sealing strip holes and in
the cormners

31 Refit the piston/connecting rod
assembilies to the crankshaft as described In
Section 19.

32 Hefit the Woodruif key, then slide on the
oll pump drive sprocket and spacer (where
fitted), and locate the drive chain on the
sprocket.

33 Ensure that the mating surfaces of the
right-hand oil seal carrier and cylinder block
are clean and dry. Note the correct fitted
depth of the oil seal then, using a large flat-
bladed screwdriver, lever the old seal out of
the housing.

34 Apply a smear of suitable sealant to the oil
seal carrier mating surface. Ensure that the
locating dowels are in position, then slide the
carrier over the end of the crankshaft and into
position on the cylinder block. Tighten the
carrier retaining bolts securely.

18.28 Use two metal strips (arrowed) to
hold the sealing strips in place as the
bearing cap is fitted

18.27 Fit the sealing strips to No 1 main
' bearing cap

35 Fit a new crankshaft right-hand oil seal as
described in Part C of this Chapter.

36 Ensuring thal the drive chain is correctly
located on the sprocket, refit the oil pump and
sump as described in Part C of this Chapter.
37 Where removed, refit the cylinder head as
described in Section 5.

Gy hhwzl <

Selection of bearing shells

1 Citroén supply only one size of big-end
bearing shell for use with a standard size
crankshaft, however it may be possible to
obtain oversize big-end bearing shells from an
alternative source.

bolts to the specified torque ...

18.28b ... and through the specified angle

18.29¢ Trim off the ends of No 1 bearing
cap sealing strips, so that they protrude by
approximately 1 mm
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19.5a Fit the big-end bearing shells
ensuring that the tab engages in the notch
in the connecting rod . . .

2 Consult your Citroén dealer or engine
specialist for further informatlion on paris
avallability. Always quote the diameter of the
crankshaft big-end crankpins when ordering
bearing shells.

3 Before refitting the piston/connecting rod
assemblies, we recommend that the big-end
bearing running clearance is checked as
follows.

Big-end bearing clearance
check

4 Clean the backs of the bearing shells, and
the bearing locations in both the connecting
rod and bearing cap.

5 Press the bearing shells into their locations,
ensuring that the tab on each shell engages in
the notch in the connecting rod and cap (see
illustrations), Take care not to touch any
shall's bearing surface with your fingers. If the
original bearing shells are being used for the
check, ensure that they are refittaed in their
original locations. The clearance can be
checked in either of twa ways.

6 One method Is to refit the big-end bearing
cap to the connecting rod, ensuring that they
are fitted the comrect way around (see
paragraph 20), with the bearing shells in
place. With the cap retaining nuts correctly
tightened, use an internal micrometer or
vernier caliper to measure the internal
diameter of each assembled pair of bearing
shells. If the diameter of each corresponding
crankshaft journal is measured and then
subtracted from the bearing internal diameter,

19.5b ... and in the connecting rod cap

the result will be the big-end bearing running
clearance.

7 The second, and more accurate method is
to use Plastigauge (see Section 18).

B Ensure that the bearing shells are correclly
fitted. Place a strand of Plastigauge on each
(cleaned) crankpin journal.

9 Refit the (clean) piston/connecting rod
assemblies to the crankshaft, and refit the
big-end bearing caps, using the marks made
or noted on removal to ensure that they are
fitted the correct way around,

10 Tighten the bearing cap nuts to the
specified torque, then through the specified
angle. Take care not to disturb the
Plastigauge, nor rotate the connecting rod
during the tightening sequence.

11 Dismantie the assemblies without rotating
the connecting rods. Use the scale printed on
the Plastigauge envelope to obtain the big-
end bearing running clearance.

12 If the clearance s significantly different
from that expected, the bearing shells may be
the wrong size (or excessively worn, if the
original shells are being re-used). Make sure
that no dirt or oil was trapped between the
bearing shells and the caps or block when the
clearance was measured. If the Plastigauge
was wider at one end than at the other, the
crankshaft journal may be tapered.

13 Note that Citroén do not specify a
recommended big-end bearing running
clearance. The figure given in the
Specifications is a guide figure, which is
typical for this type of engine. Before

e
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condemning the componenis concemes
refer to your Citroén dealer or eng
reconditioning  specialist for  furthe
information on the specified runn
clearance. Their advice on the best course g
action to be taken can then also be obtaine
14 On completion, carefully scrape away |
traces of the Plastigauge material from
crankshaft and bearing shells. Use
fingernail, or some other object which
unlikely to score the bearing surfaces.

15 Fit the new bearing cap retaining bolts
the connecting rods as described in Se
tion 13.

Piston/connecting rod refitting

16 Ensure that the bearing shells
correctly fitted as described earlier. If
shells are being fitted, ensure that all traces
the protective grease are cleaned off uUs:
paraffin. Wipe dry the shells and conne
rods with a lint-free cloth.

17 Lubricate the cylinder bores, the pistos

i

and piston rings, then lay out es
piston/connecting rod assembly In
respective position.

18 Make sure that the piston rings are s
spaced as describad in Section 17,
clamp them in position with a piston
COMpressor.
19 Insert the first piston/connecting
assembly into the top of its correspond
cylinder. Ensure that the arrow on the pisis
crown is pointing towards the timing beit &8
of the engine. Using a block of wood
hammer handle against the piston crown,
the assembly into the cylinder untll the pists
crown is flush with the top of the block (s
illustrations).
20 Ensure that the bearing shell is €
correctly installed. Liberally lubricate £
crankpin and both bearing shells. Taking c=
not to mark the cylinder bores, pull &
piston/connecting rod assembly down 5
bore and onto the crankpin. Refit the big-e
bearing cap, tightening the nuts finger-ig
at first. Note that the faces with
identification marks must match (w
means that the bearing shell locating
abut each other).

21 Tighten the bearing cap retaining

19.19a Insert the piston/connecting rod
assembly into the top of the relevant
cylinder

19.19b The arrow on the piston crown
must point towards the timing beit end of

the engine

18.19¢ Tap the assembly into the cyilncr_
bore until the piston crown is flush with
the top of the block
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svenly and progressively to the Stage 1
sorque setting (see illustration).
22 Once both nuts have been tightened to
#he Stage 1 setting, angle-tighten them
Swough the specified Stage 2 angle, using a
socket and extension bar. It is recommended
#hat an angle-measuring gauge Is used during
3 stage of the tightening, to ensure
gecuracy (see lllustration).
3 Once the bearing cap retaining nuts have
=een correctly tightened, rotate the
rankshaft. Check that it turns freely; some
#iness is to be expected if new components
s been fitted, but there should be no signs
o binding or tight spots.
24 Refit the other three piston/connecting
sd assemblies in the same way,
5 Refit the cylinder head and oil pump as
scribed in Section 5 and in Part C of this

% With the engine refitted in the vehicle,
souble-check the engine oil and coolant

vels. Make a final check that everything has
reconnected, and that there are no tools

19.21 Tighten the bearing cap retaining
nuts evenly and progressively to the
Stage 1 torque setting . . .

2 Turn the ignition key to position M, and wait
for the preheating waming light to go out.

3 Start the engine, noting that this may take a
little longer than usual, due to the fuel system
components having been disturbed. Make
sure that the oll pressure waming light goes
out then allow the engine to idle.

4 While the engine is idling, check for fuel,
water and oll leaks. Don't be alarmed if there
are some odd smells and smoke from parts
getting hot and burning off oil deposits.

5 Assuming all is well, keep the engine idling
until hot water is felt circulating through the
tap hose, then switch off the engine,

18.22 ... then angle-tighten them through
the specified Stage 2 angle

6 After a few minutes, recheck the oil and
coolant levels as described in Weekly checks,
and top-up as necessary,

7 Note that there is no need to retighten the
cylinder head bolts once the engine has first
run after reassembly.

8 If new pistons, rings or crankshaft bearings
have been fitted, the engine must be treated
as new, and run-in for the first 500 miles
(800 km). Do not operate the engine at full-
throttle, or allow it to labour at low engine
speeds in any gear. It is recommended that
the oil and filter be changed at the end of
this period,
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1 G "
General information

The cooling system is of pressurised type,
comprising a coolant pump driven by the
timing belt, an aluminium crossflow radiator,
expansion tank, electric cooling fan, a
thermostat, heater matrix, and all associated
hoses and switches.

The system functions as follows. Cold
coolant in the bottom of the radiator passes
through the bottom hose, through additional
coolant pipes or housings (according to
engine) to the coolant pump, where it is
pumped around the cylinder block and head
passages, and through the oil cooler (diesal
engines). After cooling the cylinder bores,
combustion surfaces and valve seats, the
coolant reaches the underside of the
thermostat, which Is Initially closed. The
coolant passes through the heater, and Iis
returned to the coolant pump.

When the engine is cold, the coolant
circulates only through the cylinder block,
cylinder head, and heater. When the coolant
reaches a predetermined temperature, the
thermostat opens, and the coolant passes
through the top hose to the radiator. As the
coolant circulates through the radiator, it Is
cooled by the in-rush of air when the car is in
forward motion. The alrflow Is supplemented
by the action of the electric cooling fan when
necessary. Upon reaching the bottom of the
radiator, the coolant has now cooled, and the
cycle is repeated.

When the engine is at normal operating
temperature, the coolant expands, and some
of it is displaced into the expansion tank.
Coolant collects in the tank, and is retumed to
the radiator when the system cools.

The electric cooling fan is mounted in a
plastic housing located in front of the radiator.
On early 1.6 litre petrol engine models, the fan
is controlled by a thermostatic switch. On
later 1.8 litre petrol engine models, and all
other models, the fan is controlled by the
engine management ECU. At a predetermined
coolant temperature, the switch or the ECU
actuates the fan.

Precautions

Warning: Do not attempt to

remove the expansion tank filler

cap, or to disturb any part of the
cooling system, while the engine is hot, as
there is a high risk of scalding. If the
expansion tank filler cap must be removed
before the engine and radiator have fully
cooled (even though this is not
recommended), the pressure in the cooling
system must first be relleved. Cover the
cap with a thick layer of cloth to avoid
scalding, and slowly unscrew the filler cap
until a hissing sound is heard. When the

2.3 Releasing a radiator top hose spring
clip

hissing has stopped, indicating that the
pressure has reduced, slowly unscrew the
filler cap until it can be removed; if more
hissing sounds are heard, wait until they
have stopped before unscrewing the cap.
At all times, keep well away from the fillar
cap opening, and protect your hands.
Warning: Do not allow antifreeze
A to come into contact with your
skin, or with the painted surfaces
of the vehicle. Rinse off spills immediately,
with plenty of water. Never leave antifreeze
lying around in an open container, or in a
puddie in the driveway or on tha garage

floor. Children and pets are attracted by its
sweet smell, but antifreeze can be fatal if

ingested.

A electric cooling fan may start
rotating even if the engine is not

running. Be careful to keep your hands,

hair, and any loose clothing well clear

when working in the engine compartment.

Warning: Refer to Section 11 for
precautions to be observed when
air conditioning.

Warning: If the engine is hot, the

working on models equipped with

Note: Refer to the warnings given in Section 1
of this Chapter before proceeding. Hoses
should only be disconnected once the engine
has cooled sufficiently to avoid scalding.

2 Cooling system hoses -
 disconnection and renewal

:
:
s

sananeee

&

2.11 Using angled circlip pliers to spread
the retaining clip and remove the heater
hose - petrol engine models

General instructions

1 The number, routing and pattern of
will vary according to model, but the s&
basic procedura applies. Before commenes
work, make sure that the new hoses are
hand, along with new hose clips if needed.
is good practice to renew the hose clips at 58
same time as the hoses.

2 Drain the cooling system, as described
Chapter 1A or 1B (as applicable), saving
coolant if it is fit for re-use. Squirt a i
penetrating oll onto the hose clips if they
corroded.

3 Release the hose clips from the
concemead. Two types of clip are used;
drive and spring. The worm drive clip %
released by turning its screw anti-clockwis
The spring clip is released by squeezing =
tags together with pliers, at the same tin
working the clip away from the hose stub (§8
illustration).

4 Unclip any wires, cables or other hoss
which may be attached to the hosa belf
removed. Make notes for reference
refitting it necessary.

5 Release the hose from its stubs, using
gentle twisting motion. Be careful not
damage the stubs on delicate componens
such as the radiator. If the hose is stuck
try carafully prising the end of the hose with
screwdriver or similar, taking care not to us
excessive force. The best course Is often
cut off a stubborn hose using a sharp kn
but again be careful not to damage the stubs
6 Before fitting the new hose, smear B
stubs with washing-up liquid or a suitabes
rubber lubricant to aid fitting. Do not use ol €
greasa, which may attack the rubber. _
7 Fit the hose clips over the ends of the hoss
then fit the hose over its stubs. Work the hoss
into position, When satisfied, locate a8
tighten the hose clips.
B Refill the cooling system as described
Chapter 1A or 1B. Run the engine, and che
that there are no leaks.
9 Recheck the tightness of the hose clips o8
any new hoses after a few hundred miles.
10 Top-up the coolant level if necessary.

Heater matrix connections

Note: New O-rings should be used W
reconnecting the hoses on diesel engins
models.

Removal - petrol models

11 Using angled circlip pliers engaged wits
the ends of the retaining spring clip, spread
the clip and withdraw the relevant hose from
the matrix pipe stub (see illustration).

Removal - diesel models

12 The two hoses are connected to the
matrix by means of a single connector.

13 Prise the metal retaining clip from the top
of the connector (see lllustration).

14 Release the plastic retaining clip by
pushing it towards the left-hand hoss
connection (see illustration).
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213 Remove the metal clip from the top of
the heater matrix connector. ..

%5 Pull the connector assembly from the
Seater matrix. Recover the O-ring seals from
¥=e connector, and discard them; new ones
should be used on refitting (see illustration).

Refitting - all models

%6 Refitting is a reversal of the removal
\grocedure, using new O-rings on diesel
engine models,

‘%7 Refill the cooling system as described in
Ehapter 1A or 1B. Run the engine, and check
hat there are no |leaks,

) Radiator - K
removal, inspection N
 and refitting D

Mote: I/ leakage is the reason for remaoving the

wadiator, bear In mind that minor leaks can

wfen be cured using a radiator sealant with
== radiator in situ.

oval

Disconnect the battery negative terminal
mler to Disconnecting the battery in the
Safarence Chapter).

12 Drain the cooling system as described in
Chapter 1A or 1B as applicable.

Remove the air cleaner assembly and air
et ducting as described in Chapter 4A or 4B
s applicable.

& Disconnect all the coclant hoses from the
iator with reference to Section 2.
S Undo the nut and remove the washer
curing the upper left-hand and right-hand
ars of the cooling fan shroud to the front
panel (see illustration).
Carefully ease the top of the radiator and
shroud toward the engine.
T Undo the screw and remove the washer
securing each radiator upper mounting
et to the fan shroud. Lift the brackets off
& radiator mounting studs (see
gstrations).
8 Lift the radiator upward to disengage the
ar locating lugs and remove the radiator
] the engine compartment (see
Mlustration). Take care not to damage the
ssdiator fins on surmounding components as it
% ifted out.

2.14 ... then release the plastic retaining
ciip...

Inspection

9 If the radiator has been removed due to
suspected blockage, reverse flush it as
described in Chapter 1A or 1B.

10 Clean dirt and debris from the radiator
fins, using an air line (in which case, wear eye
protaction) or a soft brush. Be careful, as the
fins are sharp, and easily damaged.

11 If necessary, a radiator specialist can
perform a 'flow test' on the radiator, to
establish whether an internal blockage exists.
12 A leaking radiator must be referred to a
specialist for permanent repair. Do not
attempt to weld or solder a leaking radiator,
as damage to the plastic components may
result.

3.5 Remove the nut and washer securing
the upper corners of the cooling fan
shroud to the front body panel

3.7b ... then lift the brackets off the
radiator mounting studs

215 ... and pull the connector off the
pipes. Recover the O-rings (arrowed) -
diesel engine models

13 Inspect the condition of the radiator
mounting rubbers, and renew them if
necessary.

Refitting

14 Refitting Is a reversal of removal, bearing
in mind the following points:

a) Ensure that the lower lugs on the radiator
are correctly engaged with the mounting
rubbers in the body panel.

b) Reconnect the coolant hoses with
reference fo Section 2.

c) Refit the air cleaner assembly and air infet
ducting as described in Chapter 4A or 4B,

d) On completion, refill the cooling system
as described in Chapter 1A or 1B.

3.7a Remove the screw and washer
(arrowed) securing the radiator upper
mounting brackets to the fan shroud . ..

3.8 Lift the radiator to disengage the |
lugs and remove it from the engine

compartment
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4.6a Lift off the thermostat cover and
withdraw the thermostat. ..

4 Thermostat -
removal, testing and refitting

Removal

1 On all engines, the thermostat is located in
the coolant outlet housing at the left-hand end
of the cylinder head.

2 Disconnect the battery negative terminal
(refer to Disconpecting the battery In the
Reference Chapter).

3 Drain the cooling system as described in
Chapter 1A or 1B.

4 On 1.8 litre petrol engine models, remove
the air cleaner assembly and air inlet ducting
as described In Chapter 4A. On all models,
where necessary, release any relevant wiring
and hoses from their retaining clips, and

5.6 Undo the retaining screw and
withdraw the fan from the fan motor
spindle

5.8a Disconnect the speed control resistor
wiring plug . ..

4.6b ...then remove the thermostat
sealing ring

position them clear of the coolant outlet
housing to improve access.

5 Release the clip and disconnect the coolant
hose from the thermostat cover.

6 Unscrew the retaining bolts, and carsafully
withdraw the thermostat cover to expose the
thermostat. Lift the thermostat from the
housing, noting which way round the
thermostat s fitted, and recover the sealing
ring (see illustrations).

Testing

7 A rough test of the thermostat may be
made by suspending it with a plece of string in
a container full of water. Heat the water 1o
bring it to the boil - the thermostat must open
by the time the water bails. If not, renew IL.

8 If a thermometer is available, the precise
opening temperature of the thermostat may
be determined; compare with the figures

5.7 Undo the three screws and withdraw
the fan motor from the shroud

5.8Bb ...undo the retaining screw ...

given in the Specifications. The opening
temperature is also marked on the thermosta
9 A thermostat which fails to close as
water cools must also be renewed.

Refitting

10 Refitting is a reversal of removal, bears
in mind the following points:
a) Examine the sealing ring for damage or
deterioration, and if necessary, renew.,
b) Ensure that the thermostat is fitted the
correct way round as noted during remavs
c¢) On 1.8 litre petrol engine models, refit
air cieaner assembly and air inlet ducting
as described in Chapter 4A.
d) On completion, refill the cooling system
as described in Chapter 1A or 18.

General information

1 On all models a single electric cooling fan
fitted, mounted In a shroud located be
the front bumper and the radiator, or be
the bumper and air conditioning condenser B
applicable. )
2 On vehicles without air conditioning, the &
Is a single-speed unit on patrol engine modes
and a two-speed unit on diesel engine modess
On vehicles with air conditioning, initially
two-speed fan was used for pstrol angin
modaels, with a three-speed fan being fitted
diesels. From the 2001 modal year, all mod
equipped with air conditioning were fitted
a three-speed fan,

3 On all except early 1.6 litre petrol enging
models, the operation of the cooling fan &
controlled by the engine management ECS
(and air conditioning system control =
where applicable) using coolant temperat
information supplied by a coolant tempera
sansor mounted in the coolant outlet housing
On early 1.6 litre petrol engine models,
separate thermal switch, mounted in &
cylinder head was used to control the fant
From the 2001 model year, this arrangemem®
was replaced by engine management EC3
control, in line with all other models.

Removal

4 Disconnect the battery negative term
(refer to Disconnecting the battery in
Reference Chapter),
5 Remove the front bumper assembly as
described in Chapter 11.

6 Undo the retaining screw and withdraw the
fan from the fan motor spindle (see
iMustration). Note that the fan retaining screw
has a left-hand thread and is unscrawed by
turning it clockwise.

7 Undo the three screws and withdraw the
fan motor from the shroud (see illustration).
8 To remove the speed control resistor,
disconnect the wiring plug, then undo the
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retaining screw. Lift the retaining screw end of

the resistor from the fan shroud, then

disengage the locating lugs at the other end
~ (see illustrations).

Refitting
8 Refitting Is a reversal of removal, bearing in
mind the following points:

a) Ensure that the fan mator wiring plug fully
engages with the wiring socket on the
shroud as the motor is refitied.

b) Refit the front bumper as described in
Chapter 11.

- switches and sensors -
removal and refitting

*, S

1.6 litre petrol models pre-2001

Cooling fan thermal switch

4 On models without air conditioning, the
gooling fan thermal switch has a biue wiring
‘connector and is located in the left-hand side
o the cylinder head, below the coolant outlet
housing.

2 On models with air conditioning, the cooling
fans are controlled by the air conditioning
wstem control unit in conjunction with a
perature sensor Jocated in the left-hand
side of the cylinder head, below the coolant
utlet housing. The sensor can be Identified
By Iis blue or brown wiring connector.
Temperature warning light
switch/gauge sensor

The coolant temperature warning light
switch/temperature gauge sensor has a blue
ng connector and is located in the top of
2 coalant outlet housing at the left-hand end
ol the cylinder head (see illustration).

perature sensor has a green wiring
snnector and |s located above the
srmostat in the coolant outlet housing at the
-hand end of the cylinder head.

1.6 litre petrol models from 2001

a2 ECU temperature sensor

% On later engines, the coolant temperature
sensor has a blue or green wiring connector
d is located above the thermostat in the

ant outlet housing at the left-hand end of

s cylinder head. The temperature signal
this sensor is used by the engine
panagement ECU for fuel injection/ignition
gulation and to control the operation of the

Semperaturs waming light/gauge.
1.8 litre petrol models

gine ECU temperature sensor

On 1.8 litre petrol engines the coolant
perature sensor has a green wiring

the fan shroud

connector and is located in the coolant outlet
housing at the left-hand end of the cylinder
head (see illustration). The temperature
signal from this sensor is used by the engine
management ECU for fuel injection/ignition
regulation, and to control the operation of the
exhaust gas recirculation, secondary air
injection, cooling fan, air conditioning system
and temperature waming light/gauge.

Diesel models

Engine ECU temperature sensor

7 On diesel engines the coolant temperature
sensor has a green wiring connector and is
mounted in the coolant outlet housing at the
left-hand end of the cylinder head (see
illustration). The temperature signal from this
sensor is used by the engine management
ECU for diesel injection regulation and to
control the operation of the exhaust gas
recirculation, cooling fans, pre/past-heating
control unit, air conditioning system and
temperature waming light/gauge.

Removal

Warning: The engine should be
A cold before removing a cooling
system switch or sensor.

B Disconnect the battery negative terminal
{refer to Disconnecting the battery in the

Reference Chapter).

9 Partially drain the cooling system to just
below the level of the switch/sensor (as
described in Chapter 1A or 1B). Alternatively,
have ready a suitable bung to plug the switch
aperture n the housing when the switch is

6.6 Engine management coolant

temperature sensor (arrowed) -
1.8 litre petrol engine models

6.3 Coolant temperature warning light
switch/temperature gauge sensor (A) and
engine management coolant temperature

sensor (B) — early 1.6 litre petrol engine
models

removed. If this method is used, take care not
to use anything which will allow foreign matter
to enter the cooling system.

10 Where necessary, refer to Chapter 4A or 4B
and remove the air cleaner and air inlet ducts for
access to the switches/sensors located in the
coolant outiet housing or cylinder head.

11 Unplug the wiring connector from the
relevant swilch/sensor,

12 Carefully unscrew the switch/sensor from
its mounting and recover the sealing ring
{where applicablg). If the system has not been
drained, plug the switch/sensor aperture to
prevent further coolant loss.

Refitting

13 If the switch/sensor was originally fitted
using sealing compound, clean the
switch/sensor threads thoroughly, and coat
theam with fresh sealing compound. If the
switch was originally fitted using a sealing
ring, use a new sealing ring on refitting.

14 Fit the switch/sensor to its location, tighten
it securely and reconnect the wiring connector.
15 Refill and bleed the cooling system as
described in Chapter 1A or 1B. Follow the
bleeding instructions carefully, to ensure that
all air Is expelled from the cooling system.

16 On completion, refit any components
removed for access, then start the engine and
run It until it reaches normal operating
temperature. Continue to run the engine, and
check that the component(s) controlled by the
swilch/sensor operate comrectly.

6.7 Engine management coolant
temperature sensor (arrowed) -
diesel engine models
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7.14 Coolant pump retaining nut (A) and retahlng bolts (B) -
1.8 litre petrol engine models

J'F-

7 Coolant pump -
removal and re'ﬂtting

R
1.6 litre petrol models
ARemoval
Note: A new pump assembly O-ring will be
required on refitting.

1 The coolant pump is driven by the timing
belt and is located in the cylinder block at the
timing belt end of the engine.

2 Drain the cooling system as described in
Chapter 1A,

3 Remove the timing belt as described in the
relevant Chapter 2A.

4 Remove the securing bolts, and withdraw
the pump assembly from the cylinder block
(access is most easily obtained from under
the wheslarch). Recover the O-ring.

Refitting

5 Ensure that all mating faces are clean.

6 Refit the pump assembly to the cylinder
block, using a new O-ring.

7 Refit the timing belt as described in Chap-
ter 2A.

8 Refill the cooling system as described Iin
Chapter 1A,

7.16b ...

and the O-ring from the end of
the coolant pipe =
1.8 litre petrol engine models

.- -y -

1.8 litre petrol models

General information

8 The coolant pump is driven by the timing
belt and is balted to the rear of the cylinder
block at the timing belt end of the engine.

10 Although It is theoretically possible to
remove and refit the coolant pump with the
engine Installed in the vehicle, access to the
rear and left-hand side of the engine is
virtually non-existent, Bearing in mind the
tools, equipment and working facilities
available to even the most competent of do-it-
yourself mechanic, this operation will prove to
be extremely difficult, For this reason, it has to
be recommended that the engine/trans-
mission be removed from the vehicle for
removal and refitting of the coolant pump.

11 Read through the procedure first, then
look at the engine compartment and coolant
pump location. Establish whether you have
the necessary tools, equipment, skill and
patience to procead with the engine installed.
If not, either remove the engine/transmission
assembly as described in Chapter 2D, or
entrust the work to a Citroén dealer or

suitably-equipped garage.
Removal

MNote: A new coolant pipe O-ring and pump
outlet rubber seal will be required on refitting.
12 If the engine/transmission have not been
removed, drain the cooling system as
described in Chapter 14,

13 Remove the timing beit as describad in
Chapter 2B.

14 Undo the upper nut and the three lower
bolts securing the coolant pump to the rear of
the cylinder block (see illustration).

15 Unscrew the pump upper retaining stud,
ease the pump off the locating dowels, then
disengage the rear of the pump from the
coolant pipe. Withdraw the pump assembily
from the cylinder black.

16 Recover the rubber seal from the pump
outlet aperture, and the O-ring from the end of
the coolant pipe (see illustrations). A new

7.16a Recover the rubber seal from the pump outlet aperture ...

seal and O-ring must be obtained for refitting
17 Note that only a complete pump assembs
is available from Citroén parts stockists
Although the front and rear seclions of U
pump can be separated, they are
individually available.

Refitting

18 Ensure that the mating faces of the pumg
and cylinder block are clean, ]
18 Fit a new O-ring to the end of the coolas
pipe and position a new rubber seal on ©
pump outlet. Check that the two local
dowels are in position in the cylinder block @
in the pump. :
20 Engage the pump with the coolant pig
then locate it on the cylinder block.
21 Refit the three retaining bolts tightenin
them finger tight only at this stage.

22 Screw the pump upper retaining stud i
the cylinder block and tighten it securely. Fit £
nut to the stud and tighten it finger tight only,
23 Starting with the lower retaining bolt an
working in an anti-clockwise spiral patte
tighten the retaining bolts and upper nutl 1
the specified torque in the three stages give
in the Specifications.

24 Refit the timing belt as described
Chapter 28,

25 On completion of all other operations
(depending on the pump removal/refitting
meathod chosen), refill the cooling system a8
described in Chapter 1A

Diesel models

26 The coolant pump removal and refitting
proceduras are the same as those given fo
1.6 litre petrol engine models in paragraphs ¥
to 8, substituting Chapter 1B and 2C for af
references to Chapter 1A and 2A. Note
however, that working clearances in the
engine compartment are extremely limited
and the information contained in paragraphs
10 and 11 is equally applicable to diesa
engine models. If the engine/transmission amn
to be removed, refer to the procedures
contained in Chapter 2E.
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8 Coolant outiet =
f Cacke Jet) housky §

1.6 litre petrol models
‘Removal

1 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Raference Chapter).

2 Drain the cooling system as described In
Chapter 1A

3 Remove the air cleaner assembly and air

inlet ducts as described in Chapter 4A.

4 Disconnect and release the wiring
connectors at the coolant outlet housing
sensors, with reference to Section 6.

‘5 Disconnect the coolant hoses from the front
2nd rear of the housing.

& Undo the housing retaining bolts and move
the wiring hamess bracket or coolant pipe to
one side.

‘7 Remove the housing from the side of the
 &ylinder head and collect the gasket (where
fitted). Obtain a new gasket, or a tube of RTV
- zeglant (as applicable) for refitting.

Refitting

'8 Clean all traces of old gasket/sealant from

e mating faces of the coolant outlet housing
“#nd cylinder head mating faces.

# Locate a new gasket in position on the
“housing, or apply a bead of RTV sealant to the
housing mating face, as applicable.

10 Refit the housing to the cylinder head,
Jocate the wiring hamess bracket or coolant
“pipe in position and refit the retaining boilts,
“nghtened securely.

11 Reconnect the coolant hoses 1o the
“housing.

12 Refit the air cleaner assembly and air inlet
‘ducts as described in Chapter 4A.

13 Refill the cooling system as described in

Chapter 1A then reconnect the battery
“negative terminal,

1.8 litre petrol models

Elllamwal
14 Disconnect the battery negative terminal
refer to Disconnecting the battery in the
Reference Chapter).
45 Drain the cooling system as described in
Chapter 1A,
18 Remove the air cleaner assembiy and air
Inlet ducts as described in Chapter 4A.
17 Disconnect the radiator hoses from the
eoolant outlet housing and thermostat cover.
‘Disconnect the heater hose from the rear of
the coolant outlet housing.
18 Disconnect the air inlet hose from the
secondary air injection valve at the left-hand
=nd of the cylinder head. Undo the two bolts
and remove the air injection valve.
19 Disconnect the wiring connectors from
the EGR valve and coolant temperature
sansor.

20 Undo the nuts/bolts securing the wiring
hamess support bracket to the coolant outlet
housing. Release any additional cable ties and
clips then move the support bracket, wiring
hamess and hoses clear of the cylinder head.
21 Undo the bolt and remove the horseshoe-
shaped clamp plate securing the coolant pipe
to the rear of the cooclant outlet housing.
Withdraw the coolant pipe from the housing
and recover the sealing O-ring.

22 Undo the remaining coolant outlet
housing retaining bolts and the two stud nuts
(see [llustration). Unscrew the two studs,
then remove the coolant outlet housing from
the cylinder head. Recover the housing
gasket.

23 If required, the EGR valve can be removed
from the housing after undoing the two
retaining bolts.

24 Obtain new gaskets and O-rings for all
disturbed components prior to refitting.
Refitting

25 Thoroughly clean the coolant outlet
housing and cylinder head mating faces
ensuring that all traces of old gasket are
removed.

26 Where applicable, place a new EGR valve
gasket on the housing, ensuring that the
gasket Is positioned with the word TOP
uppermost. Refit the EGR valve and secure
with the two bolts, tightened securely.

27 Using a new gasket, locate the coolant
outlet housing on the cylinder head and refit
the retaining bolts finger tight only at this
stage.

28 Refit and tighten the two housing studs.
Refit the nuts to the studs then progressively
tighten all the retaining bolts/nuts securely.

29 Fit a new O-ring to the coolant pipe, then
engage the pipe with the coolant outlet
housing. Refit the horseshoe-shaped clamp
plate and secure with the retaining bolt.

30 Position the wiring hamess support
bracket on the coolant outlet housing and
secure with the retaining nuts/bolts. Ensure
that the cable harness is secured with the
retaining clips and new cable ties as
necessary.

31 Reconnect the wiring connectors to the
EGR valve and coolant temperature sensor.

B8.22 Coolant outlet housing retaining bolt
and nut locations (arrowed) -
1.8 litre petrol engine models

32 Refit the secondary air injection valve to
the cylinder head and secure with the two
bolts. Refit the air inlet hose 1o the valve,

33 Reconnect the radiator hoses and heater
hose.,

34 Refit the air cleaner assembly and air inlet
duects as described in Chapter 4A.

35 Refill the cooling system as described In
Chapter 1A then reconnect the battery
negative terminal.

Diesel models

Removal

36 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

37 Drain the cooling system as described in
Chapter 1B.

38 Remove the air cleaner assembly and air
inlet ducts as described in Chapter 4B.

39 Disconnect the radiator hoses, expansion
tank hoses and oil cooler hoses from the
coolant outlet housing and thermostat cover.
Disconnect the heater hose from the rear of
the coolant outlet housing.

40 Disconnect the wiring connector from the
coolant temperature sensor.

41 Undo the nuts and bolts securing the
wiring hamess support bracket to the coolant
outlet housing. Release any additional cable
ties and clips then move the support bracket
and wiring hamess clear of the cylinder head.

42 Undo the remaining coolant outlet
housing retaining bolts and the two stud nuts.
Unscrew the two studs, then remove the
coalant outlet housing from the cylinder head.
Recover the housing gasket.

43 Obtain new gaskets for all disturbed
components prior to refitting.

Refitting

44 Thoroughly clean the coolant outlet
housing and cylinder head mating faces
ensuring that all traces of old gasket are
removed.

45 Using a new gasket, locate the coolant
outlat housing on the cylinder head and refit
the retaining bolts finger tight only at this
stage.

46 Refit and tighten the two housing studs.
Refit the nuts to the studs then progressively
tighten all the retaining balts/nuts securely.

47 Position the wiring harness support
bracket on the coolant outlet housing and
secure with the retaining nuts/bolts. Ensure
that the cable harness is securad with the
retaining clips and new cable ties as
necessary.

48 Reconnect the wiring connectors to the
coolant temperature sensor.

48 Reconnect the radiator, expansion tank
and oil cooler hoses

50 Refit the air cleaner assembly and air infet
ducts as described In Chapter 4B.

51 Refill the cooling system as described in
Chapter 1B then reconnect the battery
negative terminal.
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securing the heater/ventilation control unit
to the facia

9 and
mw system ~
general information

The heating/ventilation system consists of a
four-speed blower motor (housed behind the
facia), face level vents in the centre and at
each end of the facia, and air ducts lo the
front and rear footwells.

The control unit Is located in the facia, and
the controls operate flap valves to deflect and
mix the air flowing through the various parts of
the heating/ventilation system. Thea flap valves
are contained in the air distribution housing,
which acts as a central distribution wunit,
passing air to the various ducts and vents.

Cold air enters the system through the grille
at the rear of the engine compariment. If
required, the airflow is boosted by the blower,
and then flows through the various ducts,
according to the settings of the controls. Stale
alr is expelled through ducts at the rear of the
vehicle. If warm air is required, the cold air is
passed over the heater matrix, which is
heated by the engine coolant.

A recirculation switch enables the outside
air supply to be closed off, while the air inside
the vehicle is recirculated. This can be useful
to prevent unpleasant odours entering from
outside the vehicle, but should only be used
briefly, as the recirculated air inside the
vehicle will soon become stale.

10.14 Lift off the heater matrix pipe cover
plate, and remove the rubber bulkhead
seal

the two lower lugs, then turmn it over...

X

Heater/ventilation control unit

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Remove the facia upper centre panel as
described In Chapter 11.

3 Unde the four screws securing the
heater/ventilation control unit to the facia (see
illustration).

4 Lift the unit up to disengage the two lower
locating lugs, feed it back into the aperture,
then turn it over for access to the rear (see
illustrations).

5 Disconnect the wiring plug, then note the
locations and correct fitted positions of the
three control cables. Using a small
screwdriver, release the outer cables from the
support brackets, then disengage the inner
cables from the operating levers.

6 Withdraw the control unit through the facia
aperture and remove it from the car.

Refitting

7 Refitting is a reversal of removal, but ensure
that the control cables are securely

10 Heater/ventilation
components -
removal and refitting

reconnected to their original locations.

,.

10.16 Release the wiring harness
connector (arrowed) located above the
facia front strengthening brace

10.4b ... for access to the control cable:
and wiring

Heater/ventilation control cables

Removal

B8 Disconnect the cables from 1
heater/ventilation control unit, as describses
previously in this Section during the contr
unit removal procedure.
9 Working through the facia aperture or ung
the facla (it will be necessary to remove cars
facia panels for accass — see Chapter 11
depending on which cabla is to be remove
release the clips and disconnect the relavs
cable from the air distribution housing. No
the routing of the cable to ensure correcs
refitting.

Refitting

10 Refitting Is a reversal of removal, ensu
that the cables are comectly routed, &
securely reconnected.

Heater matrix

Mote: New heater matrix connecting pipe €8
rings must be used on refitting.

Removal

11 Disconnect the battery negative terminss
(refer to Disconnecting the battery in
Reference Chapter).

12 Drain the cooling system as described &
Chapter 1A or 1B.
13 Working in the engine compartment
disconnect the heater hoses from the matm

pipes with reference to Saction 2.
14 Undo the screw securing the cover plats
over the matrix pipes bulkhead seal. Lift off
the cover plate, and remove the rubbes
bulkhead seal (see illustration).
15 Remove the facia lower centre panel as
described in Chapter 11.

16 Working under the facia on the lefi-hand
side, where applicable, release the wiring
harmess connector from its location above the
front strengthening brace (see illustration)
Once the hamess is released, disconnect the
connector,

17 Undo the bolts securing the front and rear
strengthening braces at the left-hand side of
the air distribution housing (see illustrations)
18 Undo the three screws and remove the ai
duct from the laft-hand side of the air
distribution housing (see lllustration).
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10.17b ... and rear strengthening brace at - —
10.17a Undo the bolts (arrowed) securing the left-hand side of the air distribution 10.18 Undo the three screws and remove
the front strengthening brace ... housing the air duct

48 Place suitable protective sheets on the 21 Undo the remaining screw securing the 22 Unclip the matrix from the air distribution
carpet below the heater matrix and be flange of the connecting pipe assembly to the  housing, then carefully withdraw the matrix

g==pared for coolant spillage. heater matrix. Collect the retaining nut from  until it can be released from the connecting
20 Undo the retaining screw in the centre of the  the rear of the connecting pipe flange (see pipe flange (see illustrations).
ponnecting pipe assembly (see illustration). iNustrations). 23 Withdraw the matrix, then remove the

connecting pipe assembly (see illustrations).
24 Remove the O-ring seals from the
connecting pipe assembly and obtain new
seals for refitting (see illustration).
Refitting
25 Refitting is a reversal of removal bearing
in mind the following points.
a) Fit new O-ring seals o the matrx
connecting pipe assembly.
b) Reconnect the heater hoses to the matrix
pipes with reference to Seclion 2.
c) Refit the facia lower centre panel as
described in Chapter 11.
d) Refill the cooling system as described in
Chapter 1A or 1B on completion.

10.21a Undo the screw securing the
10.20 Undo the connecting pipe assembly connecting pipe flange to the heater
centre retaining screw matrix . . .

10.21b ... and collect the retaining nut 10.22a Unclip the matrix from the air 10.22b ... then release it from the
from the rear of the flange distribution housing . . . connecting pipe flange

10.23a Withdraw the matrix ... 10 Eab then remove the connecting 10.24 Recover the O-ring seals from the
pipe assembly connecting pipe assembly
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10.28 Disconnect the wlring connector
from the front of the blower motor

Heater blower motor

Removal - right-hand drive models

26 Disconnect the battery negative terminal
(refer to Disconnecting the battery In the
Reference Chapter).

27 ARemove the facia lower centre panel as
described in Chapter 11.

28 Working under the facia on the left-hand
side, release the wiring harness connector
from its location above the front strengthening
brace. Once the hamess is released,
disconnect the connector.

29 Disconnect the wiring connector from the
front of the blower motor (see illustration).
30 Rotate the motor assembly clockwise to
release It from the retaining lugs, then
withdraw the unit from the air distribution
housing (see illustration).

Refitting - right-hand drive models

31 Refitting the heater blower motor s a
reversal of removal. Refer to Chapter 11 when
refitting the facia lower centre panel.

Removal - left-hand drive models

32 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

33 Remove the facia lower centre panel, and
the lower side panel beneath the steering
column as described in Chapter 11,

34 Set the roadwhesls in the straight-ahead
position and remove the ignition key to
engage the steering lock.

35 Make alignment marks on the steering
column uppéer universal Joint and . the
intermediate shaft, then unscrew the universal
joint pinch-balt.

36 Separate the intermediate shaft from the
universal joint and move the shaft away from
the air distribution housing. Make sure that
the steering lock remains engaged while the
shaft is disconnected in order to maintain the
position of the rotary connector,

37 Proceed as described for right-hand drive
models in paragraphs 28 to 30.

Refitting - left-hand drive models
a8 Refitting Is a reversal of removal bearing

10.30 Rotate the motor clockwise and
withdraw the unit from the air distribution
housing

in mind the following points.

a) Ensure that the marks made on removal
are aligned when reconnecting the
intermediate shaft to the steering column
universal joint.

b) Tighten the universal joint pinch-bolt to the
specified torgue as given in Chapter 10.

¢} Refit the facia panels as described in
Chapter 11.

1 Airamditi -
e oning ws#sm
and precautions

General information

An air conditioning system is available as
standard or optional equipment on all models.
It enables the temperature of incoming air to
be lowered, and also dehumidifies the air,
which makes for rapid demisting and
increased comfort. On high specification
models, a fully electronic version of the
system is available, whereby the temperature
and airflow through the wvehicle are
automatically regulated according to the
temperature selecled.

The cocling side of the system works in the
same way as a domestic refrigerator.
Refrigerant gas is drawn into a belt-driven
compressor, and passes into a condenser
mounted on the front of the radiator, where it
loses heat and becomes liquid. The liquid
passes through an expansion valve to an
evaparator, where it changes from liquid
under high pressure 1o gas under low
pressure. This change is accompanied by a
drop in temperature, which cools the
evaporator. The refrigerant returns to the
compressor, and the cycle begins again.

Air blown through the evaporator passes 1o
the air distribution unit, where it is mixed with
hot air blown through the heater matrix to
achieve the desired temperature in the
passenger compartment.

The heating side of the system works in the
same way as on models withoul air
conditioning (see Section 9).

The operation of the system is controlled
an electronic control unit, which controls
electric cooling fan, the compressor and
facia-mounted waming light. Any probless
with the system should be referred 1o 8
Citroén dealer.

Precautions
When an air conditioning system is fitted #
is necessary to observe special precaulic
whenever dealing with any part of the systes
or its associated components. I for
reason the system must be disconnectss
entrust this task to your Citroén dealer o
refrigeration engineer.
Warning: The air conditio
system contains a liqus
refrigerant, and it is therefc
dangerous to disconnect any part of ¢

system without specialised knowledge &
equipment.

The refrigerant is potentially dangero
and should only be handled by qualifies
persons. If It is splashed onto the skin, it &
cause frostbite. It is not itself poisonous, &
in the presence of a naked flame (including
cigarette) it forms a poisonous g
Uncontrolled discharging of the refrigerant
dangerous, and potentially damaging to #
environment.

12 Air conditioning
system components
removal and refitting

Note: Do not operate the air conditio
system if it is known ta be short of refrige
as this may damage the compressor.
1 As the heating side of the system works &
the same way as on modesls without
conditioning, the heater/ventilation conte
unit, control cables, heater matrix and haate
blower motor removal and refitties
procedures described in Section 10, are ak
applicable to models equipped with
conditioning. Note, however, that
working on the fully electronic version of ¥
air conditioning system, there are no cont
cables to disconnect at the heater/ventilation
control unit.
2 The only other operation which can B
carried out without discharging the refrigers
is the renewal of the auxiliary (compressos
drivebelt. This is described in the relevant Pa®
of Chapter 1. All other operations must be
referred to a Citroén dealer or an a8
conditioning specialist.
3 If necessary, the compressor can E
unbolted and moved aside, witha
disconnecting its flexible hoses, afies
removing the drivebelt.

Warning: Do not attempt to opes

the refrigerant circuit. Refer to the

precautions given in Section 11,
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: ator cable — removal, refitting and adjustment ........... 3
scelerator pedal —removal and refitting . ... ... i i 4
: daanarasswnblyand air inlet ducts - removal and refitting . 2

cleaner filter elementrenawal ................. See Chaptar 14
sehaust manifold - removal and refitting . . . . N

Fuel injection system — testing and adjustment ................ 11
Fuel injection system components — removal and refitting . ....... 13
Fuel injection systems — general information . .. ..... .o v, 6
Fuel pump-removalandrefitting . . ........ oo 8
Fuel tank = removal and refitting .. ... oo ioiiii i ise dieen 10

Eehaust system — general information, removal and raﬁmng ...... 16 General informationand precautions .........ccicerisasaaan 1
el filter —renewal .. ... ... it See Chapter 1A Inlet manifold - removal and refitting ....... ... cocvvivines 14
=al gauge sender unit - removal and refitting . ........ .. o0 9 Throttle housing -removalandrefitting ...........ccoonvevnns 12
Injection system - depressurisation .., .........oeeveiaiss 7  Unleaded petrol — general information and usage . ... ........ .. b
Degrees of difficulty
' [Easy, suitable for Lf“ Fairly easy, suitable ‘?-f{;" Fairly difficult, 2., | Difficult, suitable for ’% Very difficult, &
‘povice with little g% for beginner with TS amﬂefummnﬁ experienced DIY Ay | suitable for expert DIY Ay
Expenence .i.. SOIMe expernence & DIY mechanic & mechanic & or professional &
specifications
-. Sie typﬂ
R 6 litre engines:
‘Pra-2001 models (engine codeNFZ) . .....coccuvinanssnssssres Bosch Motronic MP7.2
am models onward u:angina code NF\I‘] ...................... Bosch Motronic ME7.4.4
Elitre engines .. .......... . TN ey Sagem S2000
-uel system data
el pump type ... .. S A ST T O e L e Electric, immersed in tank
e speed”.
1.6 litre engines:
¢ Without air conditioning . ... .. .- S o ARIOTE e T 850 + 50 mpm
With air conditioning .+ » <o vs « vomarasas sassrnsnssmsyatvsans 900 + 50 rpm
R JArS BOGINGE <. e i v v v irilon s HREe = e +'a 5141k B P ot 4 55 700 = 50 rpm
Bt CO COMBN® . cuvnrrvrrranressinsopsnasns alns « o s Less than 0.5%
at adjustable - controlled by ECU
Recommended fuel
OIS OGAEIND PRI 5 < alnwim ssie » < oa o e mal o' o @ iea ATh aln-i s a8 (s 28 95 RON unleaded
srque wrench settings Nm Ibf ft
£ manifold nuts:
SRR ) S N PR NP S T 16 12
DB itre engines . . o oy riediau i eie s e i i e e 35 26
gt manifold nuts/bolts . ............ 20 15
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2.1 Slacken the clip and disconnect the air
inlet duct from the air cleaner lid -
1.6 litre engines

The fuel supply system consists of a fuel
tank (which is mounted under the centre of
the vehicle, with an electric fuel pump
immersed in it), a fuel filter and fuel feed lines.
The fuel pump supplies fuel to the fuel rail,
which acts as a reservoir for the four fuel
injectors which inject fuel into the inlet tracts.
The fuel filter incorporated in the feed line
from the pump to the fuel rall ensures that the
fuel supplied to the injectors s clean.

Wamning: Many of the procedures
A in this Chapter require the

removal of fuel lines and
connections, which may result in some fuel
spillage. Before carrying out any operation
on the fuel system, refer to the precautions
given in ‘Safety first!" at the beginning of
this manual, and follow them implicitly.
Petrol is a highly dangerous and volatile

liquid, and the precautions necessary
when handiing it cannot be overstressed.

Refer to Section 6 for further information on
the operation of each fuel injection system,
and to Section 16 for information on the
exhaust system.

Note: Residual pressure will remain in the
fuel lines long after the vehicle was last used.
When disconnecting any fuel fline, first
depressurise the fuel system as described in
Section 7.

2.7 Lift the air clannnr assembly upward
off the support bracket and remove it from
the engine compartment - 1.B litre engines

'.i-
n:'—-ﬂ-_r_‘__é

-

o

2.2 Lift the air cleaner assembly upward
off the support bracket and remove it from
the engine compartment - 1.6 litre engines

2.4 Slacken the clip and detach the duct
from the throttie housing - 1.6 litre engines

2 Air cleaner assembly
and air inlet ducts -
removal and refitting

Removal

1.6 litre engines

1 Slacken the retaining clip securing the air
intet duct to the air cleaner lid and disconnect
the duct (see illustration).

2 Lift the air cleaner assembly upward to
release it from the support bracket and
remove it from the engine compartment (see
ilustration).

3 To remove the air inlet duct, release the
quick-release fitting and withdraw the
breather hose from the duct (see illustration).
4 Slacken the retaining clip and detach the
duct from the throttle housing (see illustration).

28 Release the quick-release fitting and
withdraw the breather hose from the throttle

housing fixed duct - 1.B litre engines

2.3 Release the quick-release fitting ane
withdraw the breather hose from the aie
inlet duct - 1.8 litre engines

2.6 Slacken the clip and disconnect the &
inlet flexible duct from the throttle housis
fixed duct - 1.8 litre engines

5 If the air cleaner assembly is still in positic
slacken the clip securing the inlet duct to
front of the air cleaner lid and remove the d
assembly from the engine compartment.

1.8 litre engines

6 Slacken the retaining clip securing the
inlet flexible duct to the air cleaner lid of I8
fixed duct on the throttle housing (se
illustration).

7 Disconnect the flexible duct and lift the
cleaner assembly upward to release it fros
the support bracket, then remove it from &
engine compartment (see illustration).

8 To remove the fixed duct on the throi$s
housing, releass the quick-release fitting 2
withdraw the breather hose from the due
(see illustration).
9 Insert a screwdriver through the aperturs$
the side of the duct and slacken the retains
clip (see illustration). 1

2.9 Insert a screwdriver through the
aperture and slacken the retaining clip -
1.8 litre engines
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2.10 Lift the fixed duct off the throttle
housing - 1.8 litre engines

10 Lift the fixed duct off the throttle housing
fsee illustration).

Refitting

‘41 Refitting is a reversal of the removal
\procedure, ensuring that all air ducts are
" porrectly seated and securely held by their
mtaining clips.

@ Accelerator cable - %
~ removal, refitting

 and adjustment 2

Removal

1 On 1.8 litre engines, remove the throttle
‘mousing fixed air inlet duct as described In
Section 2.

‘2 Free the accelerator inner cable from the
hrottle housing cam, then pull the outer cable
‘gut from Its mounting bracket rubber
‘grommet. Remove the spring clip from its
groove in the outer cable (see illustration).

'3 Working back along the length of the cable,
&ee it from any retaining clips or ties, noting
s comect routing.

& Extract the stud-type plastic clips, using a
Serked type tool, and remove the facia lower
“inm panel above the pedals on the driver's

'8 Reach up under the facia, depress the ends
of the cable end fitting. and detach the inner
gable from the top of the accelerator pedal
{see illustration).

Slide out the plastic retainer securing the
er cable to the bulkhead grommet.

7 Retum to the engine compariment, pull the
er cable from the bulkhead grommet and
draw the cable.

Refitting

Feed the accelerator cable through the
lkhead grommet, then return to the car and
sacure the outer cable with the plastic

petainer, Locate the inner cable end fitting in
the pedal and push it home until it locks in

phace.

8 From within the engine compartment, work
along the cable, securing It in position with the
setaining clips and ties, and ensuring that the
gable is correctly routed,

10 Pass the outer cable through its throttie

3.2 Free the accelerator inner cable from
the throttie cam, and pull the outer cable
from its mounting bracket grommet

housing mounting bracket grommet, and
reconnect the inner cable to the throttle cam.
Adjust the cable as described below.

Adjustment

11 Ensuring that the throttle cam is fully
against its stop, gently pull the cable out of its
grommet until all free play is removed from
the inner cable. s

12 With the cable held in this position, refit
the spring clip to the last exposed outer cable
groove in front of the rubber grommet. When
the clip is refitted and the outer cable is
released, there should be only a small amount
of free play in the innér cable.

13 Have an assistant depress the accelerator
pedal, and check that the throttle cam opens
fully and returns smoothly to its stop.

14 Refit the facla lower trim panel and, on
1.8 litre engines, refit the throttie housing
fixed duct as described in Section 2.

4 Accelerator pedal -
removal and refitting

Removal

1 Extract the stud-type plastic clips, using a
forked type tool, and remove the facia lower
trim panel above the pedals on the driver's
side,

2 Reach up under the facia, depress the ends
of the accelerator cable end fitting, and
detach the inner cable from the top of the
acceleralor pedal.

4.3 Accelerator pedal pivot retaining clips
(arrowed)

3.5 Accelerator cable end fitting (A) and
outer cable plastic retainer (B)

3 Extract the pedal pivot retaining clips, slide
the pedal out of the pivot bushes and
manipulate it out of the pedal bracket (see
illustration).

4 Examine the pivat bushes for signs of wear
and, if necessary, renew the bushes.

Refitting

5 Refitting Is a reversal of the removal
procedure, applying a little multi-purpose
grease to the pedal pivot. On completion,
adjust the accelerator cable as described in
Section 3.

5 Unleaded petrol -
general information and usage

Note: The information given in this Chapter is
correct at the time of writing. If updafed
information is thought to be required, check
with a Citroén dealer. If travelling abroad,
consult one of the motoring organisations (or a
similar authority) for advice on the fuel available.
1 All Citro&n Xsara Picasso petrol engines are
designed to run on unleaded fuel with a
minimum octane rating of 85 (RON). All
engines have a catalytic converter, and so
must be run on unleaded fuel enly. Under no
circumstances should leaded fuel, or lead
replacement petrol (LAP) be used, as this will
damage the catalytic converter,

2 The manufacturer's do state, however, that
for improved wvehicle performance (and
possibly increased fuel economy), 88 (RON)
unleaded petrol may be used, where this is
available.

6 Fuel on
iniaclimtems

Note: The fuel injection ECU is of the ‘seif-
learning’ type, meaning that as it operates, it
also monitors and stores the seftings which
give aoptimum engine performance under all
operating conditions. When the battery is
disconnected, these settings are lost and the
ECU reverts to the base settings programmed
into its memory at the factory. On restarting,
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this may lead to the engine running/idling
roughly for a short while, until the ECU has
relearned the optimum settings. This process
is best accomplished by taking the vehicle on
a road test (for approximately 15 minutes),
covering all engine speeds and Ioads,
concentrating mainly in the 2500 to 3500 rpm
region.

On all engines, the fuel injection and ignition
functions are combined Into a single engine
management system. The systems fitted are
manufactured by Bosch and Sagem, and are
very similar to each other in most respects, the
only significant differences being in the
software contained in the systam ECU, and
specific component location according to
engine type. Each system incorporates a
closed-loop catalytic converter and an
evaporative emission control system, and
complies with the latest emission control
standards. Refar to Chapter SB for information
on the Ignition side of each system; the fuel
side of the system operates as follows,

The fuel pump supplies fuel from the tank to
the fuel rail, via a replaceable cartridge filter
mounted on the side of the fuel tank. The
pump itself is mounted inside the tank, with
the pump motor permanently immersed in
fuel, to keep it cool. The fuel rall is mounted
directly above the fuel injectors and acts as a
fuel reservoir.

Fuel rail supply pressure is controlled by the
pressure regulator, also located in the fuel
tank. The requlator contains a spring-loaded
valve, which lifts to allow excess fuel to
recirculate within the tank when the optimum
operating pressure of the fuel system is
exceeded (eg, during low speed, light load
cruising).

The fuel injectors are electromagnetic pintle
valves, which spray atomised fuel into the
combustion chambers under the control of
the engine management system ECU. There
are four injectors, one per cylinder, mounted
in the inlet manifold close to the cylinder
head. Each injector is mounted at an angle
that allows it to spray fuel directly onto the
back of the inlet valve(s). The ECU controls
the volume of fuel injected by varying the
length of time for which each Injector Is held
open. The fuel injection systems are typically
of the sequential type, whereby each injector
operates individually in cylinder sequence.

The electrical control system consists of the
ECU, along with the following sensors:

a) Throttle potentiometer - informs the ECU
of the throttle valve position, and the rate
of throttle opening/closing.

b) Coolant temperaiura sensor — informs the
ECU of engine temperature.

c) Inlet air temperature sensor — informs the
ECU of the temperature of the air passing
through the throttle housing.

d) Lambda sensors — inform the ECU of the
oxygen content of the exhaust gases
{explained in greater detail in Part C of
this Chapter).

e} Manifold pressure sensor - informs the

ECU of the [oad on the engine (expressed
in terms of inlet manifold vacuum).

f) Crankshaft sensor- informs the ECU of
engine speed and crankshaft angular
position.

g) Vehicle speed sensor — informs the ECU
of the vehicle speed.

h) Knock sensor — informs the ECU of pre-
ignition {detonation) within the cylinders.

i) Camshaft sensor- informs the ECU of
which cylinder is on the firing stroke on
systems with sequential infection.

Signals from each of the sensors are
compared by the ECU and, based on this
information, the ECU selects the response
appropriate to those values, and controls the
fuel injectors (varying the pulse width - the
length of time the injectors are held open - to
provide a richer or weaker air/fuel mixture, as
appropriate). The air/fuel mixture is constantly
varied by the ECU, to provide the best
sattings for cranking, starting (with either a hot
or cold engine) and engine warm-up, idle,
cruising and acceleration.

The ECU also has full control over the engine
idle speed, via a stepper motor fitted to the
throttle housing. The stepper motor controls
the amount of air passing through a bypass
drilling at the side of the throttle. When the
throttle valve is closed (accelerator pedal
released), the ECU uses the motor to open or
close an air passage, controlling the amount of
air bypassing the throttle valve and so
controlling the idle speed. The ECU also carries
out ‘fine tuning' of the idle speed by varying the
ignition timing to increase or reduce the torque
of the engine as it is idling. This helps to
stabilise the idle speed when electrical or
mechanical loads (such as headlights, air
conditioning, etc) are switched on and off.

The throttle housing is also fitted with an
electric heating element. The heater is
supplied with current by the ECU, warming
the throtile housing on cold starts to help
prevent icing of the throttle valve.

The exhaust and evaporative loss amission
control systems are described in more detail
in Chapter 4C.

If there is any abnormality in any of the
readings obtained from the coolant
lemperature sensor, the inlet air temperature
sensor or the lambda sensor, the ECU enters
its 'back-up’ mode. If this happens, the
erroneous sensor signal is overridden, and the
ECU assumes a pre-programmed 'back-up’
value, which will allow the engine to continue
running, albeit at reduced efficiency. If the
ECU enters this mode, the warning lamp on
the instrument panel will be illuminated, and
the relevant fault code will be stored in the
ECU memory.

If the waming light llluminates, the vehicle
should be taken to a Citroén dealer al the
earliest opportunity. Once there, a complete
test of the engine management system can be
carried out, using a special electronic
diagnostic test unit, which is plugged into the
gystem's diagnostic connector,

7 Fuel injection system -
depressurisation

Note: Refer to the waming note in Section
before proceseding.

Warning: The following procec

will merely relieve the pressure |

the fuel system - remember ths
fuel will still be present in the syste
components and take precautios
accordingly before disconnecting any
them.
1 The fuel system referred to in this Sectic
defined as the tank-mounted fugl pump,
fuel filter, the fuel injectors, the fuel rail g
the metal pipes and flexible hoses of the i
lines between these components. All
contain fuel which will be under pressu
while the engine Is running, and/or while
ignition Is switched on. The pressure
remain for some time after the ignition &
been switched off, and must be relieved &
controlled fashion when any of 't
components are disturbed for servicing
2 Disconnect the battery negative te
{refer to Disconnecting the battery In 8
Reference Chapter).
3 On 1.8 litre engines, remove the eng
covar.
4 Place a container beneath the conneclic
union to be disconnected, and have a
rag ready 1o soak up any escaping fuel 8
being caught by the container.
5 Slowly loosen the connection or union &
to avoid a sudden release of pressure, 3%
position the rag around the connection
catch any fuel spray which may be expe
Once the pressure is released. disconnect
fuel line. Plug the pipe ends, to minimise &
loss and prevent the entry of dirt into the i
system,
6 On 1.8 litre engines a Schrader valve
fitted to the centre of the fuel rail and can
desired, be used for depressurisation.:
Schrader valve operates like a tyre va
whereby on depressing the central plungss
the system pressure will be released. Ens
that the valve is protected with rags to s
up escaping fuel as this is done.

Note: Refer fo the waming note in Section
before proceeding.

Removal

1 Remove the fuel tank as described
Section 10.

2 Wipe clean the area around the fuel p
external components located on the top of i
fuel tank.

3 Disconnect the wiring connector from he
centre of the fuel pump.



Fuel/exhaust systems - petrol engines 4A*5

40.7 Fuel pump wiring harness connector
(arrowed)

Mark the hoses for identification purposes,
disconnect the quick-release fittings
ng a small screwdriver to release the
peking clip. Disconnect both hoses from the
o of the pump, and plug the hose ends.

% Noting the alignment marks on the pump
eover and the locking ring, unscrew the ring
wnd remove it from the tank. This is best
‘sccomplished by making up a simple tool
two strips of metal, suitably drilled and
ed together with two lengths of threaded
mar and locknuts. Engage the tool with the
wised ribs of the locking ring, and turn the
“=ng anti-clockwise until i can be unscrewed

N hand.
® Lift the fuel pump and sender unit assembly
gut of the fuel tank, taking great care not to
age the float arm. Recover the sealing O-
g and discard it — a new one must be used
= refitting.

Note that the fuel pump and sender unit is
mly available as a complete assembly — no

ponents are avallable separately.

! ng

‘Ensure the fuel pump pick-up filter |s clean
d free of debris, then locate the new sealing
ing on the top of the fuel tank.

Carefully manoeuvre the pump and sender
t assembly Into the fuel tank, aligning the
ptch on the pump body with the cut-out in
@ tank. Take care not to displace the O-ring
the pump is fitted.
Refit the locking ring and securely tighten
until the small raised arrow on the ring Is
ganed with the arrow on the top of the pump.
#1 Reconnect the feed and return hoses to
Ba top of the fuel pump, using the marks
#=de on removal to ensure that they are
prrectly reconnected.

Reconnect the pump wiring connector.
Refit the fuel tank as described in Sec-
10.

. Fuel gauge sender unit -

The fuel gauge sender unit is integral with
& fuel pump. Refer to the procedures
prtained in Section 8.

10.9 Release the retaining clip {arrowed)
and disconnect the main filler neck hose

from the fuel tank

o v lliog §

Note: Refer to the wamning note in Section 1
before proceeding.
Removal

1 Before removing the fuel tank, all fuel must
be drained from the tank. Since a fuel tank
drain plug is not provided, it is therefore
preferable to carry out the removal operation
when the tank is nearly empty. Before
proceeding, disconnect the battery negative
terminal (refer to Disconnecting the battery in
the Reference Chapter) and syphon or hand-
pump the remaining fuel from the tank.

2 Chock the front wheels then jack up the
rear of the vehicle and support it securaly on
axle stands (see Jacking and vehicle support).
Remove the right-hand rear roadwhesl.

3 For access to the filler neck and breather
hose connections, remove the right-hand rear
wheel arch finer. The liner is secured by a
combination of screws and push-fit clips.
Removal is self-avident and the clips can be
released using a forked-shaped tool.

4 Disconnect the fuel tank breather hoses
now accessible at their upper and lower
quick-release connectors.

5 Remove the exhaust system and the heat
shield below the fuel tank as described in
Section 16.

6 Release the two handbrake cables from the
plastic clips on the fuel tank. and from the
wire retaining hooks on the underbody. Move

10.12a Undo and remove the fuel tank lefi-
hand mounting bolt (arrowed) . . .

10.11 Fuel tank support rod rear retaining
bolt (arrowed)

the cables away from the tank as far as
possible.

7 Disconnect the wiring harness connector
located in front of the tank on the right-hand
side (see illustration).

B8 Disconnect the fuel filter outiet hose at the
quick-release connector on the filter,
Similarly, disconnect the fuel return hose
(where fitted) at the guick-release connector
just in front of the fuel filter.

9 Release the retaining clip and disconnect
the main filler neck hose from the fuel tank
(see lllustration). Suitably cover the end of
the disconnected hose and the tank outlet.

10 Place a trolley jack with an interposed
block of wood beneath the tank, then raise the
jack until it is supporting the waight of the tank.
11 Undo and remove the two retaining bolls,
then remove the support rod from the
underside of the tank (see illustration).

12 Undo and remove the fuel tank mounting
bolt on each side of the tank (see
illustrations). Collect the large flat washers
from each bolt.

13 Slowly lower the fuel tank out of position,
and remove the tank from underneath the
vehicle,

14 If the tank is contaminated with sediment
or water, remove the fuel pump as described
in Section B, and swill the tank out with clean
fuel. The tank is Injection-moulded from a
synthetic material - if seriously damaged, it
should be renewed. However, in certain
cases, it may be possible to have small leaks
or minor damage repaired. Seek the advice of
a specialist before attempting to repair the
fuel tank.

10.12b ... and right-hand mounting boft
(arrowed)
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12.4 Throttle potentiometer (A) and
stepper motor (B} wiring connectors -
later 1.6 litre engines

Refitting

15 Refitting Is the reverse of the removal
procedure, noting the following points:

a) When lifting the tank back into position,
take care lo ensure that none of the hoses
become trapped between the tank and
vehicle body.

bl Ensure all pipes and hoses are comectly
routed, and securely hald in position with
their retalning clips.

¢) On complation, refill the tank with a small
amount of fuel, and check for signs of
leakage prior to taking the vehicle out on

the road.

}

Testing
1 If a fault appears in the fuel injection/engine
management system, first ensure that all the
system wiring connectors are securely
connected and free of corrosion. Ensure that
the fault is not due to poor maintenance; ie,
check that the air cleaner filter alement is
¢lean, the spark plugs are in good condition
and correctly gapped, the cylinder
compression pressures ara correct, and that
the engine breather hoses are clear and
" undamaged, referring to the relevant Parts of

Chapters 1, 2 and 5 for further information.
2 If these checks fall to reveal the cause of

11 Fuel injection system —
testing and adjustment

13.4 Accelerator cable mounting bracket
retaining bolts (arrowed) -
later 1.6 litre engines

the problem, the vehicle should be taken to a
Citroén dealer or suitably-equipped garage for
testing. A diagnostic socket Is located
adjacent to the passenger compartment
fusabox In which a fault code reader or other
sultable test equipment can be connected. By
using the code reader or test equipment, the
engine management ECU (and the various
other vehicle system EGUs) can be
interrogated, and any stored fault codes can
be retrieved. This will allow the fauilt to be
quickly and simply traced, alleviating the need
to test all the systern components individually,
which is a time-consuming operation that
carries a risk of damaging the ECU.

Adjustment

3 Experienced home mechanics with a
considerable amount of skill and equipment
(including a tachometer and an accurately
calibrated exhaust gas analyser) may be able
to check the exhaust CO level and the idle
speed. However, if these are found to be
outside the specified tolerance, the car musl
be taken 1o a suitably-equipped garage for
further testing. Meither the mixture adjustment
{exhaust gas CO level) nor the idle speed are
adjustable, and should either be Incorrect, a
fault may be present In the engine
management systam,

12 Throttie housing -
removal and refitting

Removal

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

1.6 litre engines

2 Remove the air cleaner assembly and air
inlet ducts as described in Section 2.

3 Disconnect the accelerator inner cable from
the throttle cam, then withdraw the outer
cable from the mounting bracket, along with
its spring clip.

4 Disconnect the wiring connectors from the
throttle potentiometer, stepper motor and,
where applicable, from the inlet air tempera-
ture sensor and electric heating element on
the throttle housing (see illustration).

5 Slacken and remove the retaining screws,
and remove the throttle housing from the inlet
manifold. Recover the O-ring from manifold
{where fitted) and discard it; a new one must
be used when refitting.

1.8 litre engines

6 Remove the air inlet fixed duct from the
throttle housing as described in Section 2.

7 Disconnect the accelerator inner cable from
the throttle cam, then withdraw the outer
cable from the mounting bracket along with
its spring clip.

B Depress the retaining clips, and disconnect
the wiring connectors from the throttle

potentiometer, the electric heating ele
the Inlet air temperature sensor and
speed stepper motor.

8 Disconnect the two breather hoses at §
quick-release connectors behind the thro
housing.

10 Slacken and remove the retaining bo®
and remove the throttle housing from the &
manifold. Remove the O-ring from 18
manifold, and discard it — a new one must
used on refitting.

Refitting
11 Refitting is a reversal of the re
procedure, noting the following points:
a) Fit a new O-ring to the manifold, then res
the throttie !m&rﬂg and m.ll"ﬁfjl" fighte
rataining screws or bolts (as applicablal
b} Ensure all hosas are Gﬂmﬂy BCO ri
and, where necessary, are securaly he
position by the retaining clips.
¢) Ensure all wiring is correctly routed, ang
that the connectors are securely
raconnected.
d) Adjust the accelerator cable as descrite
in Section 3.
e) Refit the air cleaner and air inlet
companents as described in Section 2

13 Fuel injection system
components -
removal and refitting

1.6 litre engines

Fuel rail and injectors

Note: Refer to the waming note in Sectic
before proceeding. If a faully injectors
suspected, before condemning the injectos
is worth trying the effect of one of &
proprietary Injector-cleaning treatments
are available from car accessory shops.

1 Disconnect the battery negative te:
(refer to Disconnecting the battery in
Reference Chapter).

2 Remove the ignition coil unit as descrit
in Chapter 5B.

3 Disconnect the accelerator inner cable #8
the throttle cam, then withdraw the ©
cable from the mounting bracket along
its spring clip.

4 Undo the retaining bolts and remove
accelerator cable mounting bracket (e
illustration).
§ Bearing in mind the information given s
Section 7, depress the catch on the fuel 18
hose guick-release fitting, and disconnect
hose from the fuel rail (see illustrations
Suitably seal or plug the hose and the fusl =
union after disconnection.

6 Depress the retaining tangs and disca
the wiring connectors from the four injectors
7 Unclip the brake servo vacuum hose fre
the clips on the fuel rail (where applicable).
8 Slacken and remove the three fuel =
retaining boalts, then carefully ease the fuel =&
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and Injector assembly out from the inlet

manifold and remove it from the engine.

Remove the O-rings from the end of each

mjector and discard them; they must be

renewed whenever they are disturbed.

8 Slide out the retaining clip(s) and remove

#he relevant injector(s) from the fuel rail,

‘Remove the upper O-ring from each disturbed

wmjector and discard; all disturbed O-rings

Lmust be renewed.

10 Refitting is a reversal of the removal

\grocedure, noting the following points.

" &l Fit new O-rings to all disturbed injector
unions,

B) Apply a smear of engine oil to the O-rings
fo aid installation, then ease the injectors
and fuel rall into position ensuring that
none of the O-rings are displaced.

¢l Refit the ignition coil unit as described in
Chapter 5B.

&) Adjust the accelerafor cable as described
in Section 3,

& On completion, start the engine and
check for fuel leaks.

rottle potentiometer

Disconnect the battery negative terminal

Wefer to Disconnecting the battery in the

Seferance Chapter).

¢ Depress the retaining clip and disconnect

wiring connector from the throttle

sntiometer (see illustration).

%3 Slacken and remove the two retaining

iscrews, then disengage the potentiometer
om the throttle valve spindle and remove it
o the engine.

Refit in the reverse order of removal.

i re that the potentiometer is correctly

gngaged with the throttle valve spindie.

Hectronic control unit (ECU)

te: If a new ECU js fo be fitted, this work
z=! be entrusted to a Citroén dealer. It Is
cessary to Initialise the new ECU after
lallation which requires the use of
dicated Citroén diagnostic equipment.
§ The ECU is located on tha right-hand side
' the engine compartment adjacent to the
sa/relay box. The ECU can be withdrawn
its location and moved to one side,
out disconnecting its wiring connectors, if
is required for access o other
ponents. To remove the ECU completely,

-'.‘# il

*1 }?' ' v % »
il . 2 g i

13.25 Reconnect the three ECU wiring

sonnectors and lock them by rotating the

retaining catches - 1.6 litre engines

13.5 Fuel feed hose quick-release fitting
(arrowed) at the fuel rail =
later 1.6 litre engines

13.20a Drill out the pop rivets securing the
metal cover over the ECU wiring
connectors. ..

it will be necessary to drill out the pop rivets
securing the metal lamperprool cover over
the top of the wiring cannectors. These rivets
are larger than the standard type and it will be
necessary o obtain new rivets and a sultable
rivet gun for refitting.

16 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Ghapter).

17 If necessary for Improved access, remove
the air cleaner assembly as described in
Section 2,

18 Disconnect the wiring connector from the
fuel injection double relay on the side of the
ECU case,

19 Release the ECU wiring hamess from the
retaining clip at the base of the ECU support
tray.

20 Lift the ECU up and out of the support
tray, then drill out the pop rivets securing the

13.26a Refit the protective boot over thae
ECU wiring connectors...

13.12 Disconnect the throttle
potentiometer wiring connector -
early 1.6 litre engines

13.20b ... then lift the metal cover off the
ECU - 1.6 litre engines

metal cover over the wiring connectors. Lift
off the metal cover and release the protective
boot over the connectors (see illustrations),
21 Release the retaining clips on the connector
locking catches using a small screwdriver.
Rotate the locking catches and disconnect the
threa wiring connectors from the ECU.

22 If necessany the ECU ¢an be unbolted and
ramoved from its case,

23 Torefit the ECL, first attach it to the casa (if
removed) and secure with the retaining bolts.
24 Locate the ECU In position in its engine
compartment support tray.

25 Reconnect the three wiring connectors
and lock them in place by rotating the
retaining catches (see illustration).

26 Refit the protective boot over the wiring
conneclors, then locate the metal cover in
position. Secure the cover In position using
new pop rivets (see illustrations).

13.26b ... locate the metal coverin
position . . .
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13.26¢ ... and secure the cover using new
pop rivets — 1.6 litre engines

27 Reconnect the injection double relay
wiring connector and clip the ECU wiring
harness to the support tray.

28 Rafit the air cleaner assembly (if removed)
and reconnect the battery.

Idle speed stepper motor

29 The idle speed stepper moltor |s located
on the right-hand end of the inlet manifold on
early engines, and on the side of the throttle
housing assembly on later engines.

30 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

31 Release the retaining clip and disconnect
the wiring connector from the motor. On early
engines, release the retaining clip and
disconnect the air hose.

32 Slacken and remove the two retaining
screws, and withdraw the motor from the
manifold or throttle housing (see illustration).
33 Refitting is a reversal of the removal
procedure,

Manifold pressure sensor

34 The manifold pressure sensor Is located
on the front face of the inlet manifold.

35 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

36 On early engines, remove the securing
screw and withdraw the sensor from the
manifold (see Illustration). Disconnect the
wiring connector, and remove the sensor from
the engine.

37 On later engines, disconnect the breather

13.38a Disconnect the manifold pressure
wiring connector. . .

~ ,’
13.32 Idle speed stepper motor securing
screw (arrowed) — early 1.6 litre engines

hose guick-release connector and move the
hose to one side for improved access to the
pressure sensor.

38 Disconnect the wiring connector, then
undo the retaining bolt and withdraw the
sensor from the manifold (see illustrations).
39 Refitting is the reverse of the removal
procedure but fit a new sealing O-ring to the
sensor body.

Coolant temperature sensor
40 Refer to Chapter 3, Section 6.
Inlet air temperature sensor

41 On early engines, the inlet air temperatura
sensor is located on the underside of the
throttle housing. On later engines the sensor
is integral with the manifold pressure sensor.
42 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

43 Disconnect the wiring connector, then
unscrew the sensor and remove It from the
manifold,

44 Refitting is the reverse of removal.

Crankshaft sensor

45. The crankshaft sensor is situated on the
upper face of the transmission bellhousing
and s virtually inaccessible.

48 Disconnect the battery negative terminal
({refer to Disconnecting the battery in the
Reference Chaptar).

47 Release the cable clips, cable ties and
coolant hose support clips for access to the

SENsOr as necessary.

e
. -/ 4

13.38b ...then undo the bolt and
withdraw the sensor from the manifold -

later 1.6 litre engines

A — - ' ‘
13.36 Manifold pressure sensor se
screw (armowed) - early 1.6 litre eng

48 Disconnect the sensor to the
connector. ]
49 Slacken the sensor retaining bolt (them
no need to remove it completaly) and rofs
the sensor body to disengage it from

retaining bolt (see illustration), Withdraw
sensor upward and out of its location.

50 Refitting Is revarse of the rems
procedure, ensuring that all wiring and be
arae comectly clipped back into place.

Knock sensor
51 Refer to Chapter 5B.
Vehicle speed sensor

52 The vehicle speed sensor is an inig
part of the speedometer drive housing. B
to Chapter 7 for removal and refitting dei

1.8 litre engines

Fuel rail and injectors

Note: Refer to the waming note in Sectie
before proceeding. If a faulty infectoe
suspected, before condemning the injecies
is worth trying the effect of one of &
propristary injector-cleaning treatments
are avallable from car accessory shops.

53 Disconnect the battery negative 18
{refer to Disconnecting the battery In
Reference Chapter).

54 Bearing in mind the information gives
Section 7, depress the catch on the fusl
hose quick-release fitting, and disconnect
hose from the fuel rail (see illustrat
Suitably seal or plug the hose and the fue
union after disconnection.

13.49 Rotate the crankshaft sensor body
to disengage it from the retaining boit -
1.6 litre engines
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13.54 Depress the catch on the fuel feed
hose quick-release fitting, and disconnect
#he hose from the fuel rail - 1.8 litre engines

13.55 Disconnect the wiring connectors
from the four fuel injectors -
1.8 litre engines

13.56a Undo the two fuel rail retaining
bolts (arrowed) . . .

13.56b . ..then ease the fuel rail and
injector assembly out from the inlet
manifold = 1.8 litre engines

i

& Lsing a small screwdriver, release the
ing clip and disconnect the wiring
sannectors from the four fuel injectors (see
e Hﬁﬂi
B Undo the Awo fuel rall retaining bolts, then
gfully ease the fuel rail and injector
msambly oul from the inlet manifold and
mmove it from the engine (seea illustrations).
ymove the O-rings from the end of sach
or and discard them; they must be
ewed whenever they are disturbed.
Slide out the retaining clip(s) and remove
relevant injector(s) from the fuel rail (see
strations). Hemove the upper O-ring from
gh disturbed injector and discard; all
furbed O-rings must be renewed.
B Refitting Is a reversal of the removal
pcaedure, noting the following points.
Wl Fit new O-rings to alf disturbed injector
unions.
B Apply a smear of engine alf to the O-rings
o aid installation, then ease the injectors
and fuel rail into position ensunng that
none of the O-rings are displaced.
On completion, start the engine and
check for fuel lzaks.

hrottle potentiometer

Disconnect the battery negative terminal

to Disconnecting the battery in the

dg=rence Chapter).

Remove the air inlet fixed duct from the

oftle housing as described In Section 2.

Depress the retaining clip and disconnect
wiring connector from the throttle

13.57a Slide out the retaining clip(s) . . .

potentiometer, located on the side of the
throttle housing (see illustration).

62 Slacken and remove the two rataining
screws, then disengage the potentiometer
from the throtlle valve spindle and ramove it
from the engine.

63 Refit in the reversa order of removal,
Ensure that the potentiometer is correctly
engaged with the throttle valve spindle.

Electronic control unit (ECU)
64 Refer to paragraphs 15 to 28,
Idle speed stepper motor

65 The idle speed stepper motor is located
on the side of the throtlle housing.

66 Disconneci the battery negative tarminal
(refer to Disconnecting the battery In the
Referance Chapter).

67 Remove the air inlat fixed duct from the
throttle housing as described in Section 2.

13.61 Throttle potentiometer wiring
connector (arrowed) - 1.8 litre engines

13.57b ... and remove the relevant
injector(s) fram the fuel rail -
1.8 litre engines

68 Release the retaining clip and disconnect
the wiring connector from the motor (see
illustration).

69 Slacken and remove the two retaining
screws, and withdraw the maotor from the
throttle housing.

70 Refitling Is a reversal of the removal

praocedure.

Manifold pressure sensor

71 The manifold pressure sensor is located
on the front face of the inlet manifold, just
below the throtile housing.

72 Disconnect the battery nagative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

73 Remove the air inlet fixed duct from the
throttle housing as described in Section 2.

74 Disconnect the wiring connector, then
undo the retaining bolt and withdraw the

e

13.68 Idle speed stepper motor wiring
connector [arrowed) - 1.8 litre engines
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13,74 Disconnect the manifold pressure
sensor wiring connector - 1.8 litre engines

13.86a Disconnect the camshaft position
sensor wiring connector . . .

sensor from the manifold (see lllustration).
75 Refitting is the reverse of the removal
precedure but fit a new sealing O-ring to the
sensor body.

Coolant temperature sensor
76 Refer to Chapter 3, Section 6.
Inlet air temperature sensor

77 The inlet air temperature sensor is located
on the front face of the throttle housing (see
illustration).

78 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Refarence Chapter).

79 Remove the air inlet fixed duct from the
throttle housing as described in Section 2,

80 Disconnect the wiring connector, then
withdraw the sensor from the manifold.

81 Refitting is the reverse of removal.

Camshaft position sensor
B2 The camshaft position sensor is located at

hose. ..

13.77 Inlet air temperature sensor location
(arrowed) - 1.8 litre engines

13.86b ... then undo the boilt and remove
the sensor from the rear cylinder head
cover - 1.8 litre engines

the left-hand end of the exhaust camshaft
cylinder head cover.

83 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chaptar).

B4 Undo the six screws and lift off the engine
cover,

85 Disconnect the crankcase breather hose
at the guick-fit connector on the rear cylinder
head cover.

86 Disconnect the wiring connector at the
camshaft position sensor, then undo the bolt
and remove the sensor from the rear cylinder
head cover [see illustrations).

87 Refitting is the reverse of removal but fita
new sealing O-ring to the sensor body.

Crankshaft sensor
88 Refer to paragraphs 45 to 50,

Knock sensor
89 Refer to Chapter 5B.

14.16b ... and right-hand breather hose
from their connections at the rear of the
throttie housing - 1.8 litre engines

Vehicle speed sensor

90 The vehicle speed sensor is an integ
part of the speedometer drive housing. He
to Chapter 7 for removal and refitting dets

14 Inlet manifold -
removal and refitting

Removal

Note: Rafer to the waming note in Sectiof
before proceeding.

1 Disconnect the battery negative termis
(refer to Disconnecting the battery In
Reference Chapter) then proceed
described under the relevant sub-heading.

1.6 litre engines

2 Remove the air cleaner assembly air i
ducts as describad in Section 2.
3 Remove the Ignition coil unit as des
in Chapter 5B.
4 Disconnect the accelerator inner cable g
the throttle cam, then withdraw the o
cable from the mounting bracket, along
its spring clip.

5 Undo the retaining bolts and remove
accelerator cable mounting brackel.

6 Disconnect the wiring connectors from
throttie potentiometer, stepper motor, inlet 8
temperature sensor and electric hes
element on the throttle housing.
7 Release the retaining clips (where fi
and disconnect all the ralevant vacuum
breather hoses from the manifold. Ma
identification marks on the hoses to ens
they are connected correctly on refitting.
8 Bearing in mind the information given @
Section 7, depress the catch on the fuel fg
hose quick-release fitting, and disconnect &%
hose from the fuel rail. Suitably seal or plug
hose and the fuel rail union after disconnects
8 Depress the retaining tangs and di
the wiring connectors from the four inject
Free the wiring from any relevant retaini
clips and position it clear of the manifold.
10 Unclip the brake servo vacuum hose frg
the clips on the fual rail (where applicable).
11 Undo the manifold retaining nuts a8
withdraw the manifold from the cylinder hes
Recover the four manifold seals and disc:
tham: new ones must be used on refitting.

1.8 litre engines

12 Ramove the air inlet fixed duct from 58
throttle housing as described In Section 2.
13 Depress the retaining tangs &8
disconnect the wiring connectors from &8
four injectors.
14 Disconnect the accelerator inner catie
from the throttle cam, then withdraw the o
cable from the mounting bracket along ]
its spring clip.

15 Depress the retaining clips. and d&
connect the wiring connectors from Iine
throttle potentiometer, the inlet air temperatiss
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4.17 Disconnect the brake servo vacuum
hose from below the throttle housing -
1.8 litre engines

o i i

Disconnect the fuel feed hose from
the fuel rail - 1.8 litre engines

sor the manifold pressure sensor and the
speed stepper motor,
& Depress the catches on the quick-release
actors and disconnect the two breather
gas at the rear of the throttle housing [see
ations). Disconnect the wiring
ector located between the two breather
== connections.
Depress the catch on the quick-release
anector and disconnect the brake sarvo
meuum hose from below the throttle housing
e [llustration).
) Undo the two screws and release the
sng harmess plastic duct from the inlet
fold. Move the duct and wiring hamess to
pe side (see illustration).
i Using a small screwdriver, release the
gking clip and disconnect the EGR pipe
m the connection on the cylinder head (see
inrs Qﬂ]

¢ Disconnect the lambda sensor wiring
' or at the side of the coolant outiet
housing = 1.6 litre engines

x = g
s W
. -

14.18 Undo the two screws and release
the wiring harness plastic duct from the
inlet manifold - 1.8 litre engines

14.21 Undo the retaining bolts and the two
nuts and withdraw the manifold from the
cylinder head - 1.8 litre engines

20 Bearing in mind the information given in
Section 7, depress the catch on the fuel feed
hose quick-release fitting, and disconnect the
hose from the fuel rail (see illustration),
Suitably seal or plug the hose and the fuel rail
union after disconnection,

21 Undo the retaining bolts and the two nuts
securing the manifold to the cylinder head.
Withdraw the manifeld from its location and
remove it from the engine compartment (see
illustration).

22 Remove the four manifold seals and
discard them; new cnes must be used on
refitting (see illustration).

Refitting

23 Refitting is a reverse of the relevant
ramoval procedure, noting the following
points:

a) Ensure that the manifold and cylinder

15.3a Release the lambda sensor wiring
from the clip on the engine lifting
bracket . ..

14.19 Release the locking clip and
disconnect the EGR pipe from the cylinder
head - 1.8 litre engines

14.22 Remove the manifold seals and use
new ones when refitting - 1.8 litre engines

head maling surfaces are clean and dry,
then locate the new seals in thelr recesses
in the manifold. Refit the manifold and
tighten its retalning nuts and bolts to the
specified torgue.

b) Ensure that all relevant hoses are
reconnected to their original positions and
are securely held (where necessary) by
the retaining clips.

c) Refit and reconnect all removed
components as described in the Sections
indicated in the removal procedure.

o) On completion, adfust the accelarator
cable as described in Section 3.

15 Exhaust manifold - 5
removal and refitting §
Removal

1.6 litre engines

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Helease the retaining calch and disconnect
the lambda sensor wiring connector located
on the side of the coolant outlet housing (see
illustration). Release the wiring from the clip
and free it from the coolant outlet housing.

3 Helease the lambda sensor wiring from the
clip on the left-hand engine lifting’ bracket,
then undo the retaining bolt and remaove the
lifting bracket (see illustrations).



4A#12 Fuel/exhaust systems — petrol engines

15.3b ... then undo the bolt and remove
the lifting bracket - 1.6 litre engines

4 Undo the two bolts and lift the heat shield
off the manifold, feeding the lambda sensor
wiring through the hole in the centre of the
shield as it is removed (see lllustration).

5 Firmly apply the handbrake, then jack up
the front of the car and support it securely on
axle stands (see Jacking and vehicle support).
8 Undo the nuts/bolts securing tha exhaust
front pipe to the manifold, then remove the
bolt securing the front pipe to its mounting
bracket. Disconnect the front pipe from the
manifold, and recover the gasket. Support the
front pipe on a block of wood.

7 Undo the eight retaining nuts securing the
manifold to the cylinder head. Manoeuvre the
manifold out of the engine compartment, and
discard the manifold gaskets.

1.8 litre engines

B Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

9 Remove the cylinder head cover over the
exhaust camshaft as described in Chapter 2B.
10 Firmly apply the handbrake, then jack up
the front of the vehicle and support it securely
on axle stands (see Jacking and vehicle
suppori).

11 Undo the nut and remove the through
bolt, then spread the clamping ring securing
the exhaust front pipe to the manifold.
Withdraw the front pipe from the clamp.

12 Undo the ten nuts securing the exhaust
manifold to the cylinder head. Withdraw the
manifold from the cylinder head studs and
manceuvre it out from the rear of the engine
with the gaske! face uppermost.

13 Collect the gasket from the manifold
studs.

Refitting

14 Refitting Is the reverse of the removal
procedure, noting the following points:

a) Examine all the exhaust manifold studs for
signs of damage and corrosion; remove
all traces of corrosion, and repair or
renew any damaged studs.

b) Ensure that the manifold and cylinder
head sealing faces are clean and flat, and
fit the new manifold gaskel(s). Tighten the
manifold retaining nuts to the specified
torque.

15.4 Undo the two boits and lift the heat
shield off the manifoid - 1.6 litre engines

¢) Reconnect the front pipe to the manifoid,
using the information given in Section 16.

d) On 1.8 litre engines, refit the cylinder
head cover as described in Chapter 28.

N i, X

General information

1 The exhaust system consists of three or
four sections according to engine type, ie, the
front plpe. the catalytic converter, the
Intermediate pipe and centre silencer, and the
tallpipe and main silencer. All exhaust
seclions are secured by clamping rings, with a
flexible section incorporated in the front pipe
to cater for engine movement,

2 The system is suspended throughout its
entire length by rubber mountings.

Removal - 1.6 litre engines

3 Each exhaust section can be removed
individually, or alternatively, the complete
system can be removed as a unit. Even if only
one part of the system needs attention, it is
often easier to remove the whole system and
separate the sections on the bench.

4 To remove the system or part of the
system, first jack up the front or rear of the car
and support It on axle stands (see Jacking and
vehicle support). Alternatively, position the car
over an inspection pit or on car ramps.

§ On early engines, the catalytic converter is
incorporated into the intermediate section,
whereas on later engines the converter is part
of the front pipe.

Front pipe/catalytic converter

6 On later engines, trace the wiring back from
the downstream lambda sensor to the wiring
connector and disconnect the connector.

7 Undo the nuts securing the front pipe
flange joint ta the manifold, and the single bolt
securing the front pipe to its transmission
mounting bracket. Separate the flange joint
and collect the gasket.

8 According to the arrangement fitted, undo
the nuts securing the front pipe flange joint to
the intermediate pipe flange joint and recover

16.8 Remove the fasteners securing the
exhaust front pipe to the catalytic
converter - 1.6 litre engines

the spring cups and springs (see illustratios
Alternatively, undo the nut and remove
through-bolt, then spread the clamping
securing the front pipe flange joint 1o
intermediate pipe. Withdraw the frant pipe ¥
undemeath the vehicle, and recover the gash

Intermediate pipe/catalytic converis
8 Slacken the clamping ring boits or unda

flange joint nuts, as applicable and dise 0
the clampi(s) from the front and rear

jaints.

10 Unhook the intermediate pipe from3
mounting rubber and remove it e
undemeath the vehicle.

Tailpipe

11 Siacken the tallpipe clamping ring nut
boit and disengage the clamp from the
joint.,
12 Unhook the tailpipe from Its mounts
rubbers and remove it from the vehicle.

Complete system

13 Disconnect the lambda sensaor
connectors from the main wiring harness.
14 Undo the nuts securing the front B8
flange joint to the manifold, and the single®

securing the front pipe to its transmiss
mounting bracket. Separate the flange j¢
and collect the gasketl. Free the system §
all its mounting rubbers and lower il &
under the vehicle.

Heat shield(s)

15 The heat shieilds are secured to
underside of the body by various nuts
bolts, Each shield can be removed once
relevant exhaust section has bean removes
a shield Is being removed 1o gain access
component located behind it, it may pee
sufficient in some cases o remove
retaining nuts and/or bolts, and simply G
the shield, without disturbing the ex

system.
Removal - 1.8 litre engines

18 Each exhaust section can be re
individually, or alternatively, the comg
system can be removed as a unit. Even if &
one part of the system needs attention, £8
often easier to remove the whole system
separate the sections on the bench.
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17 To remove the system or part of the
system, first jack up the front or rear of the car
and support it on axle stands (see Jacking and
vehicle support). Alternatively, position the car
over an inspection pit or on car ramps.

Front pipe/catalytic converter
18 Trace the wiring back from the lambda

‘sensor to its wiring connector and disconnect
the wiring from the main hamess.

19 Undo the nut and remove the through-
bolt, then spread the clamping ring securing
the front pipe flange joint to the exhaust
manifold.

20 Similarly, release the clamping ring
securing the front pipe to the intermediate
pipe. Separate the joints and remove the front
pipe from undemeath the vehicle.

Intermediate pipe

21 Undo the nuts and remove the through-
bolts, then spread the clamping rings to
disengage the front and rear flange joints.

22 Unhook the intermediate pipe from its
mounting rubber and remove it from
underneath the vehicle.

Tailpipe

23 Undo the nut and remove the through-
bolt, then spread the clamping ring securing
the intermediate section to the tailpipe.

24 Disengage the clamp from the flange joint,
unhook the tailpipe from its mounting rubbers,
and remove it from the vehicle.

Complete system

25 Disconnect the lambda sensor wiring
connectors from the main wiring harness.

26 Undo the nut and remove the through-
bolt, then spread the clamping ring securing
the front pipe flange joint to the exhaust
manifold.

27 Free the system from all its mounting
rubbers and lower it from under the vehicle,

Heat shield(s)
28 Refer to paragraph 15.

Refitting - all engines

29 Each section is refitted by reversing the
removal sequence, noting the following
points:

a) Ensure that all traces of corrosion have
been removed from the flanges and
renew all necessary gaskets.

b) Inspect the rubber mountings for signs of
damage or deterioration, and renew as
necessary.

c) Where joints are secured together by a
clamping ring, apply a smear of exhaust
system jointing paste to the flange joint,
to ensure a gas-tight seal.

d) Prior to tightening the exhaust system
fasteners, ensure that all rubber
mountings are correctly located, and that
there Is adequate clearance between the
exhaust system and vehicle underbody.

e) Ensure that the lambda sensor wiring is
reconnected correctly and secured to the
underbody by the relevant retaining clips.
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Accelerator cable — removal, refitting and adjustment . .......... 5 Fuel gauge sender unit—removaland refitting ............. ... B8
PAccelerator pedal - removal and refitting .. ....ocviiiinininas 6 Fuelinjectors —removal and refitting « . v v vv vvviecve v iiesnnae 12
‘Accumulator rail -removal and refitting ......... . ool 11 Fuel it pump—removaland refiting . ... ccveinurrsneivvina: T
Alr cleaner assembly and air inlet ducts — removal and refitting .... 4 Fuelsystem —priming and bleeding . ... ...eeronverereneesron. 3
‘& cleaner filter elementrenewal .............cc0.. See Chapter 1B Fueltank—removalandrefitting ... . ....ccoviiiiciiniiiinnss 9
" Electronic control system components - testing, removal and General information and systam operation ........cc.coviiein.e. 1
DR NI s 1ot oo . e 14 N o e i e 1 . A ST B ST T e b 13 High-pressure diesel injection system - special information . ..... 2
Exhaust manifold - removal and refitting ,........rvivnrnnnaes 15  High-pressure fuel pump —removaland refitting ............... 10
=xhaust system — general information and component renewal . ... 18  Inlet manifold —removal and refitting . .....ocivvvivaraininie. 14
S e e A e 4 Iy See Chapter 1B Turbocharger —description and precautions . ...........c.0uu.. 16
ol filter waterdraining .. ...cccaccaininiiiinans See Chapter 1B Turbocharger — removal, inspection and refitting . .............. 17
[ -
Degrees of d |fficulty
| Easy, suitable for 3\ | Fairly easy, sutable 3\, | Fairy cifficut, 3\ | Difiout, sutable for 3, | Very dfficul, R
1} novice with little 2 | for beginner with N mmm% experienced DIY 9 | suitable for expert DIY a3
Specifications
.............................................. HDi (High-pressure Diesel injection) with full electronic control, direct
Injection and turbocharger
............................................... Bosch EDC 15
BEEREONAOr. €2 94 Somavires Bt e e T o e e 1-3-4-2 (No 1 at flywheel end)
Fuel System operating PreSSUre ... ..oiueb i isnasiniesiosininy 1350 bars
: h-pressura fuel pump
.................................................. Bosch CP 1
i ni‘ rotation Clockwise, viewed from sprocket end
.................................................... Electromagnetic
.................................................... Garrett GT15 or KKK K03
bt pressUns (ARDTOXITETRY. & o bes snmane . is nesbe 5asias detsaeals 1 bar at 3000 rpm
Torque wrench settings Nm Ibf ft
peomutator rall mounting BotS . i s i b e e e s 23 17
e e 20 15
EXTE I,I'Et Eﬁm fﬂﬂtﬂm:
Front pipato-manifold nls . ...cvcevrrrerrsrsnssnrsranssaas 10 7
EENTOPIND FING: TS o ciiia s i & o iiee o eieate v v SR B o & Sl Rh e @b o1 20 15
BN jector clampitls - o000 s Lty sctohe . e e SoERERE R ST 30 22
el pressure sensor to accumulatorrall ... ei i i i iee s 45 33
iah-pressure fuel pipe union nuts™
Accumulator rail-to-fuel injector fuel pipeunions ... ............ 25 18
Fuel pump-to-accumulator rail fuel pipeunions . ..... ..o iaiinous 20 15
gh-pressura fusl pump front mounting boltsand nut . ............ 20 15
pressure fuel pump rear mounting boltand nut .. ....aaieann 22 16
ghi-pressure fuel pump Sprocket Ut . . ... .. v v arnenmens 50 37

torque settings are base on the use of Citroén crow-foot adaptors —

see Section 2



4B#*2 Fuel/exhaust systems — diesel engines

1 General information
and system operation

General information

The fuel system consists of a centrally-
mounted fuel tank and fuel lift pump, a fuel
cooler mounted under the car, a fuel filter with
integral water separator, and a turbocharged,
electronically-controlled High-pressure Diesel
injection (HDi) system.

The exhaust system is conventional, but to
meet the latest emission levels an unregulated
catalytic converter and an exhaust gas
recirculation system are fitted to all models.

The HDi system (generally known as a
‘common rail' system) derives its name from
the fact that a common rall (also referred to as
an accumulator rall) or fuel reservoir, is used to
supply fuel to all the fuel injectors. Instead of an
In-line or distributor type injection pump, which
distributes the fuel directly to each injector, a
high-pressure pump is used, which generates
a very high fuel pressure (approximately 1350
bars) in the accumulator rail. The accumulator
rall stores fuel, and maintains a constant fuel
pressure, with the aid of a pressure control
valve. Each injector is supplied with high-
pressure fuel from the accumulator rail, and the
injectors are individually controlled via signals
from the system electronic control unit (ECU).
The injectors are electromagnetically-operated.

In addition to the various sensors used on
models with a conventional fuel injection
pump, common rall systems also have a fuel
pressure sensor. The fuel pressure sensor
aliows the ECU to maintain the required fuel
pressure, via the pressure control valve.

System operation

For the purposes of describing the
operation of a common rail injection system,
the components can be divided into three
sub-systems; the low-pressure fuel system,
the high-pressure fuel system and the
slectronic control systam,

Low-pressure fuel system

The low-pressure fuel system consists of
the following components:
a) Fuel tank.
b) Fuel lift pump.
c) Fuel caoler.
d) Fuel filter/water trap.
g) Low-pressure fuel lines.
The low-pressure system (fuel supply
system) is responsible for supplying clean fuel
to the high-pressure fuel system.

High-pressure fuel system

The high-pressure fuel system consists of
the following components:
a) High-pressure fuel pump with pmasure
cantrol valve,
b) High-pressure accumulator rail.
c) Fuel infectors.
d) High-pressure fuel lines.

After passing through the fuel filter, the fuel
reaches the high-pressure pump, which
forces it into the accumulator rail, generating
a pressure of 1350 bars. As diesel fuel has a
certain elasticity, the pressure in the
accumulator rail remains constant, even
though fuel leaves the rail each time one of
the injectors operates. Additionally, a
pressure control valve mounted on the high-
pressure pump ensures that the fuel pressure
is maintained within pre-set limits.

The pressure control valve is operated by
the ECU. When the valve is opened, fuel Is
returned from the high-pressure pump to the
tank, via the fuel return lines, and the pressure
in the accumulator rail falls. To enable the
ECU to trigger the pressure control valve
correctly, the pressure in the accumulator rall
is measured by a fuel pressure sensor.

The electromagnetically-controlled fuel
injectors are operated individually, via signals
from the ECU, and each injector injects fuel
directly into the relevant combustion
chamber. The fact that high fuel pressure is
always available allows very precise and
highly flexible injection in comparison to a
conventional Injection pump: for example
combustion during the main injection process
can be improved considerably by the pre-
injection of a very small quantity of fuel.

Electronic control system

The electronic control system consists of
the following components:
a) Electronic control unit (ECU).
b) Crankshaft speed/position sensor.
¢) Camshaft position sensor,
d) Accelerator pedal position sensor.
g) Coolant lemperature sensor.
fi Fuel temperature sensor.
g) Air mass mster.
h) Fuel pressure sensor.
i) Fuslinjectors.
J) Fuel pressure control valve.
k) Preheating control unit.
) EGR solenoid valve.

The information from the various sensors is
passed to the ECU, which evaluates the
signals. The ECU contains electronic ‘maps’
which enable it to calculate the optimum
quantity of fuel to inject, the appropriate start
of injection, and even pre- and post-injection
fuel quantities, for each individual engine
cylinder under any given condition of engine
operation.

Additionally, the ECU carries out monitoring
and self-diagnostic functions, Any faults in the
system are stored in the ECU memory, which
enables quick and accurate fault diagnosis
using appropriate diagnostic equipment (such
as a suitable fault code reader).

Systern Components

Fuel lift pump

The fuel lift pump and integral fuel gauge
sender unit is electrically-operated, and is
mounted in the fuel tank.

High-pressure pump

Tha high-pressure pump is mounted on
engine in the position normally urr.:c:up-}ﬂd '
the conventional distributor fuel inje
pump. The pump is driven at half eng
speed by the timing belt, and kslubﬂcatad
the fuel which it pumps.

The fuel lift pump forces the fuel into &8
high-pressure pump chamber, via a sa
valve.

The high-pressure pump consists of I#
radially-mounted pistons and cylinders.
pistons are operated by an eccentric &
mounted on the pump drive spindle.
piston moves down, fuel enters the cyling
through an inlet valve. When the pis
reaches bottom dead centre (BDC), the
valve closes, and as the piston moves b
up the cylinder, the fuel is compressed. Wh
the pressure in the cylinder reachas
pressure In the accumulator rall, an c
valve opens, and fuel is forced into 18
accumulator rail. When the piston reaches %
dead centre (TDC), the outlet valve close
due to the pressure drop, and the pumps
cycle is repeated. The use of muilg
cylinders provides a steady flow of
minimising pulses and pressure fluctuatic

As the pump needs to be able to sup§
sufficient fuel under full-load conditions, it
supply excess fuel during idle and part-i
conditions. This excess fuel Is retumed fré
the high-pressure circuit to the low-presss
circuit {to the tank) via the pressure conts
valve,

The pump incorporates a facility
effectively switch off one of the cylinders
improve efficiency and reduce
consumption when maximum pu
capacity is not required. When this facill
operated, a solenoid-operated needle ha
the inlet valve in the relevant cylinder ops
during the delivery stroke, preventing the
from being compressed.

Accumulator rail

As its name suggests, the accumulaton &8
acts as an accumulator, storing fuel 2
preventing pressure fluctuations. Fuel ent
the rail from the high-pressure pump, &
each [njector has its own connection to §
rail. The fuel pressure sensor is mounted
the rail, and the rail also has a connection
the fuel pressure control valve on the pumg.

Pressure control valve

The pressure control valve is operated &
the ECU, and controls the system pressues
The valve is integral with the high-press
pump and cannot be separated.

If tha fuel pressure is excessive, the
opens, and fuel flows back to the tank. If
pressure is too low, the valve closes, enabl
the high-pressure pump to increase &
pressure,

The valve is an electromagneticaly-
operated ball valve. The ball is forced aganst
its seat, against the fuel pressure, by &
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powerful spring, and also by the force
provided by the electromagnet. The force
generated by the electromagnet is directly
proportional to the current applied to it by the
ECU. The desired pressure can therefore be
#&1 by varying the current applied to the
@actromagnet. Any pressure fluctuations are

dgamped by the spring.
‘Fuel pressure sensor

The fuel pressure sensor ks mounted in the
mulator rail, and provides very precise
ation on the fuel pressure to the ECU.
Fuel injector
| The injectors are mounted on the engine in
similar manner o conventional diesal fuel
eclors. The injectors are electro-
agnetically-operated via signals from the
CU, and fuel is injected al the pressure
gisting in the accumulator rail. The injectors
@e high-precision Instruments and are
sanufactured to very high tolerances.
Fuel flows into the injector from the
scumulator rail, via an inlet valve and an inlet
Brottle, and an electromagnet causes the
sctor nozzle to lift from its seat, allowing
sction. Excess fuel is retumed from the
sctors to the tank via a return line. The
ector operates on a hydraullc servo
enciple: the forces resulting inside the
Mector due to the tual pressure effectively
nplity the effects of the electromagnet,
nich does not provide sufficient force to
pen the Injector nozzle directly. The Injector
nctions as follows,
' ‘Five separate forces are essential to the
saration of the injector.
8l A nozzle spring forces the nozzle needle
against the nozzle seat at the bottom of
the [njector, preventing fuel from entering
the combustion chamber,
B In the valve at the top of the injector, the
valve spring forces the valve ball against
the opening to the valve control chamber,
The fuel in the chamber [s unable to
gscape through the fuel return.
& When triggered, the electromagnet exerts
& force which overcomes the valve spring
. force, and moves the valve ball away from
. Its seal, This is the triggering force for the
start of injection. When the valve ball
moves off its seat, fuel enters the valve
control chamber,
8l The pressure of the fuel in the valve
conirol chamber exeris a force on the
valve control plunger, which is added to
the nozzle spring force.
8 A slight chamfer towards the lower end of
the nozzle needle causes the fuel in the
control chamber to exert a force on the
nazzle needle.
When these forces are in eqguilibrium, the
or is In its rest (idle) state, but when a
#tage Is applied to the electromagnet, the
ices work to lift the nozzle needle, injecting
into the combustion chamber. There are
wr phases of injector operation as follows:
8 Rest (idle) state — all forces are in

equilibrium. The nozzle needie closes off
the nozzle opening, and the valve spring
forces the valve ball against its seat.

b) Opening - the electromagnet is triggered
which opens the nozzle and triggers the
infection process. The force from the
electromagnet allows the valve ball fo
leave its seat. The fuel from the valve
control chamber flows back to the tank
via the fuel return line. When the valve
opens, the prassure in the valve controf
chamber drops, and the force on the
valve plunger is reduced. Howsver, due fo
the effect of the input throttle, the
pressure on the nozzle needle remains
unchanged. The resulting force in the
valve control chamber is sufficient to lift
the nozzfe from Its seat, and the infection
process begins.

¢) Injection - within a few milliseconds, the
triggering current in the electromagnet is
reduced to a lower holding current. The
nozzle is now fully open, and fuel is
injected into the combustion chamber at
the pressure present in the accumulator
rall,

d) Closing - the electromagnet is switched
off, at which point the valve spring forces
the valve ball firmly against its seat, and in
the valve control chamber, the pressure is
the same as that at the nozzle neadle. The
force at the valve plunger increases, and
the nozzle needle closes the nozzle
opening. The forces are now in
equifibrium once more, and the infector is
once more in the Idle state, awaliting the
next infection sequence.

ECU and sensors

The ECU and sensors are described sarliar
in this Section = see Electronic control

system,

lem

special infonnaﬁm

Warnings and precautions

1 It is essential to observe strict precautions
when working on the fuel system
components, particularly the high-pressure
side of the system. Before carrying out any
operations on the fuel system, refer to the
precautions given in Safety first! at the
beginning of this manual, and to the following
additional information.

Warning: Do not carry out any

repair work on the high-pressure

fuel system wunless you are

competent to do so, have all the necessary

tools and equipment required, and are
aware of the safely implications involved,

Before starting any repair work on the

fuel system, wait at least 30 seconds after

switching off the engine to allow the fuel
circuit to return to atmospheric pressure.

Never work on the high-pressure fuel
system with the engine running.

Keep well clear of any possible source of
fuel leakage, particularly when starting the
engine after carrying out repair work. A
leak in the system could cause an
extremely high-pressure jet of fuel to
escape, which could result in severe
personal injury.

Never place your hands or any part of
your body near to a leak in the high-
pressure fuel system.

Do not use steam cleaning equipment or
compressed air to clean the engine or any

of the fuel system components.

‘galr procedures and general
rmation

2 Strict cleanliness must be observed at all
times when working on any part of the fuel
system. This applies to the working area in
general, the person doing the work, and the

components being worked on.
3 Before working on the fuel system
components, they must be thoroughly

cleaned with a suitable degreasing fluid.
Citroén recommend the use of a specific
product (SODIMAC degreasing fluid -
avallable from Citroén dealers). Alternatively, a
suitable brake cleaning fluid may be used.
Cleanliness Is particularly important when
working on the fuel system conneclions at the
following components:

a) Fuel filter.

b) High-pressure fuel pump.

c) Accumulator rafl.

d) Fuel injectors.

&) High-pressure fuel pipes.
4 After disconnecting any fuel pipes or
components, the open union or orifice must
be immediately sealed to prevent the entry of
dirt or foreign material. Plastic plugs and caps
in various sizes are available in packs from
motor factors and accessory oltlets, and are
particularly suitable for this application (see
Illustration). Fingers cul from disposable
rubber gloves should be used to protect
components such as fuel pipes, fuel injectors
and wiring connectors, and can be secured in
place using elastic bands. Suitable gloves of
this type are available at no cost from most
petrol station forecourts,

2.4 Typical plastic plug and cap set for
sealing disconnected fuel pipes and

components
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2.7 Two crow-foot adaptors will be
necessary for tightening the fuel pipe
unions

5 Whenever any of the high-pressure fuel
pipes are disconnecied or removed, a new
pipes must be obtained for refitting.

6 On the completion of any repair on the
high-pressure  fuel system, Citroén
recommend the use of ARDROX 8D1 BRENT
leak-detecting compound. This is a powder
which Is applied to the fuel pipe unions and
connections and turns white when dry. Any
leak in the system will cause the product to
darken indicating the source of the leak.

7 The torque wranch settings given in the
Specifications must be strictly observed when
tightening component mountings and
connections. This is particularly important
when tightening the high-pressure fuel pipe
unions. To enable a torque wrench to be used
on the fuel pipe unions, two crow-foot adaptors
are required (Citroén special tools -4220-T.D.
and -4220-T.C.). Suitable alternatives are
available from motor factors and accessory
outlets (see illustration).

the engine cover

4.9 Undo the boit (arrowed) securing the
rigid inlet duct to the inlet manifold elbow

3 Fuel system -
priming and bleeding

1 The fuel system is entirely self-bleeding
because the fuel lift pump supplies fuel to the
high-pressure pump whenever the ignition Is
switched on.

2 In the case of running out of fuel, or after
disconnecting any part of the fuel supply
system, ensure that there is fuel in the tank,
then start the engine In the normal way.

4 Air cleaner assembly
and air inlets ducts -
removal and refitting

Vi

Removal

Air cleaner and front air inlet ducts

1 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Chapter).

2 Undo the four plastic nuts and lift off the
engine cover (see illustration),

3 Disconnect the wiring connector from the
underside of the air mass meter (see
illustration).

4 Siacken the hose clip securing the air mass
meter inlet duct to the cleaner assembly lid.

5 Lift the air cleaner assembly upward to
release it from the support bracket then
detach the air mass meter inlet duct. Remove

4.3 Air mass meter wiring connector [A)
and inlet duct retaining clip (B)

the air cleaner assembly from the engine

compartment.
B8 To remove the air mass meter inlet duct,
slacken the remaining clips (where

applicable), and disconnect the duct from the
turbocharger rigid Inlet duct. Remove the inlet
duct complate with air mass meter from the
engine compartment, Suitably plug or cover
the turbocharger rigid inlet duct, using clean
rag to prevent any dirt or foreign material from
entering.

Turbocharger inlet and outlet ducts

7 The rigid ducts at the rear of the enging,
connecting the turbocharger to the flexible aF¥
inlet duet and to the inlet manifold are
inaccessible with the engine in the car. Te
gain access It will be necessary to either
remove the engineftransmission unit as
described in Chapter 2E, or remove the front
suspension subframe as described in Chap-
ter 10,

8 Once access has been gained, begin
removal of the turbocharger rigid inlet duct by
disconnecting the crankcase ventilation hose
at the top of the duct (see illustration).

8 Undo the bolt securing the duct 1o the Inlet
manifold elbow (see illustration).

10 At the lower end, undo the bolt securing
the duct to the turbocharger (see
illustration). Lift off the duct and recover the
seal from the lower end.

11 To remove the turbocharger-to-iniet:
manifold rigid plastic duct, slacken th&
retaining clip and release the connecting hosé
from the inlet manifold elbow (sea
illustration).

M ) el L < |
4.8 Disconnect the crankcase ventilation
hose at the top of the turbocharger rigid

inlet duct

4.10 Undo the bolt securing the rigid inlet
duct to the turbocharger and remove the
duct

N # 41N
4.11 Slacken the clip and release the

plastic duct connecting hose from the inlet
manifold elbow

LS .
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12 Slacken the clip securing the connecting
nose al the lower end ol the duct to the
trbocharger. Release the attachment strap
fom the lug on the turbocharger and
withdraw the duct from the engine (see
Bustration).

Refitting

43 Refitting is a reverse of the removal
procedure. Examine the condition of the seals
#nd retaining clips and renew if necessary.

%4 Where applicable, refit the engine/
Eansmission as described in Chapter 2E, or
e front suspension subframe as described in
Chapter 10.

%5 Heconnect and adjust the accelerator
£=hle as described in Section §.

5 Accelerator cable - %
removal, refitting
and adjustment N

Removal
% Undo the four plastic nuts and lift off the
|Ngine cover.
2 Undo the two bolts and lift the accelerator
@edal position sensor off the master cylinder
s=servoir mounting bracket (see illustration).
# Rotate the pedal position sensor quadrant,
wrd release the inner cable from the quadrant
illustration).
Withdraw the outer cable from the grommet
the pedal position sensor body, and remove
sporing clip.
Release the cable from the remaining clips
@id brackets in the engine compartment,
pting its routing.
Extract the stud-type plastic clips, using a
rked type tool, and remove the facia lower
#m panel above the pedals on the driver's

‘Reach up under the facla, depress the ends
the cable end fitting, and detach the inner
ble from the top of the accelerator pedal

lustration).

Slide out the plastic retainer securing the
er cable to the bulkhead grommet.

Return to the engine compartment, pull the

ater cable from the bulkhead grommet and
aw the cabile,

£2 Undo the two bolts (arrowed) securing
the pedal position sensor to the reservoir
mounting bracket

4.12 Slacken the connecting hose clip,
release the attachment strap and withdraw
the plastic duct from the engine

Refitting

10 Refitting Is a reversal of removal, but
ensure that the cable is routed as noted
before removal and, on completion, adjust the
cable as follows.

Adjustment

11 Remove the spring clip from the
accelerator outer cable. Ensuring that the
pedal position sensor quadrant is agains! its
stop. gently pull the cable out of its grommet
until all free play is removed from the inner
cable.

12 With the cabla held in this position, refit
the spring clip to the last exposed outer cable
groove in front of the rubber grommet. When
the clip is refitted and the outer cable js
released, there should be only a small amount
of free play in the inner cable.

13 Have an assistant depress the accelerator
pedal, and check that the pedal position
sensor quadrant opens fully and returns
smoothly to its stop,

14 Refit the engine cover and facia lower trim
panel on completion.

6 Accelerator pedal -
removal and refitting

Refer to Chapter 4A, Section 4, but adjust
the accelerator cable as described above,

5.3 Release the accelerator inner cable
from the sensor quadrant

7 Fuel lift pump -
removal and refitting

The diesel fuel lift pump Is located in the
same position as the conventional fuel pump
on petrol models, and the removal and
refitting procedures are virtually identical.
Aefer to Chapter 4A, Section 8.

8 Fuel gauge sender unit -
removal and refitting

The fuel gauge sender unit is integral with
the fuel lit pump. Refer to Chapter 4A,
Section 8.

9 Fuel tank -
removal and refitting

Refer to Chapter 4A, Section 10.

10 High-pressure fuel pump -
removal and refitting

Removal

Warning: Refer to the information
A contained in Section 2 before
proceeding.
Note: A new fuel pump-to-accumulator rail
high-pressure fuel pipe will be required for
refitting.
1 Remove the timing belt as described In
Chapter 2C. After removal of the timing belt,
temporarily refit the right-hand engine
mounting.
2 At the connections above the fuel pump,

disconnect the fuel supply and return hose
quick-release fittings using a small

scrawdriver to release the locking clip (see
illustration). Suitably plug or cover the open
unions to prevent dirt antry.

3 Simllarly disconnect the supply and returmn

5.7 Accelerator cable end fitting (A) and
outer cable plastic retainer (B)
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10.2 Disconnect the fuel supply and return
hose quick-release fittings at the
connections above the fuel pump

10,6 Undo the bolt (arrowed) to release
the plastic wiring harness guide

10.8 Unscrew the unions and remove the
high pressure fuel pipe

hose quick-release fittings at the fuel filter and
plug or cover the open unions. Release the
fuel hoses from the relevant retaining clips.

4 On early engines, lift the fuel filter out of its
mounting bracket and move it slightly to one
side, away from the pump. Undo the bolts and
remove the filter mounting bracket from the
angine.

5 On later engines, undo the two bolts and
move fuel filter assembly slightly to one side,
away from the pump

6 Undo the bolts securing the plastic wiring
harmess guide to the front of the engine (see
illustration). It will be necessary to lift up the

109 Undo the nut and bolt (arrowed)
securing the fuel pump rear mounting to
the mounting bracket

wiring hamess as far as possible for access to
the rear of the fuel pump. If necessary,
disconnect the relevant wiring connectors to
enable the hamess and guide assembly to be
moved further for additional access.

7 Disconnect the wiring connector at the
pressure control valve on the rear of the fuel
pump, and at the piston de-activator switch
on the top of the pump.

8 Thoroughly clean the high-pressure fuel
pipe unions on the fuel pump and
accumulator rail. Using an open-ended
spanner, unscrew the union nuts securing the
high-pressure fuel pipe to the fuel pump and

Tool Tip 1: Ammwm
be made from two lengths of steel strip
bolted together to form a forked end.
Bend the ends of the strip through 90°
to form the fork ‘prongs’.

.
0O 1

Tool Tip 2: Make a sprocket releasing
tool from a short strip of steel. Drill two
holes in the strip to carrespond with the
two holes in the sprocket. Drill a third
hole just large enough to accept the
flats of the sprocket retaining nut.

accumuilator rail. Counterhold the unions g
the pump and accumulator rail with a secs
spanner, while unscrewing the union nut
Withdraw the high-pressure fusl pipe and p
or cover the open unions to prevent dirt &
(see illustration). Note that a new higs
pressure fuel pipe will be required for refittie
9 Undo the nut and bolt securing the fus
pump rear mounting to the mounting brac
(see illustration).

10 Using a suitable socket, undo the
pump sprocket retaining nul. The sproc
can be held stationary as the nut is slacke
using a suitable forked tool engaged with &
holes in the sprocket (see Tool Tip 1).
11 The fuel pump sprocket Is a taper fit g
the pump shaft and it will be necessary
make up another tool to release it from 8
taper (see Tool Tip 2).

12 Partially unscrew the sprocket retal
nut, fit the home-made tool, and secure it 8
the sprocket with two suitable bolts. Preve
the sprocket from rotating as before, a8
unscrew the sprocket retaining nut (s
Hlustration). The nut will bear against the 8
as it is undone, forcing the sprocket off
shaft taper. Once the taper Is releas
remove the tool, unscrew the nut fully, &
remove the sprocket from the pump shaft. =
13 Undo the nut and two bolts securing
front of the fuel pump to the mounting bracks
[see illustrations). Withdraw the p
complete with fuel supply and return ho
rearwards, and lift it off the engine.
Caution: The high-pressure fual pump
manufactured to extremely

10.12 Using thﬂ home-made tools te
remove the fuel pump sprocket

10.13a Fuel pump front mounting bolts
(arrowed) . ..
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tolerances and must not be dismantled in
any way. Do not unscrew the fuel pipe
male union on the rear of the pump, or
attempt to remove the pressure control
valve, piston de-activator switch, or the
saal on the pump shaft. No parts for the
pump are available separately and if the
unit is in any way suspect, it must be
renewed.

Refitting

%4 Locate the pump on the mounting
Sracket, and refil the front retaining nut and
[‘I'lu two bolts. Refit the nut and baolt securing
e fuel pump rear mounting to the mounting
‘Bracket, then tighten all the mountings to the
specified torque.

45 Refit the pump sprocket and retaining nut
and tighten the nut to the specified torque.
Prevent the sprocket rotating as the nut is
“Sahtened using the sprocket holding tool.
#6 Remove the blanking plugs from the fuel
‘pipe unions on the pump and accumulator
‘r=il. Locate a new high-pressure fuel pipe over
‘he unions and screw on the union nuts finger
 Bight at this stage.
‘47 Using a torque wrench and crow-foot
“&saptor, tighten the fuel pipe union nuts to the
“specified torque. Counterhold the unions on
#he pump and accumulator rail with an open-
‘endad spanner, while tightening the union
15 (see illustration).
%8 Reconnect the wiring connector at the
\gressure control valve on the rear of the fuel
48 Reposition and secure the plastic wiring
‘Samess guide to the front of the engine, and
Seconnect any additional wiring disconnected
20 Refit the filter mounting bracket or the
assembly as applicable, to the engine
d securely tighten the retaining bolts.
are applicable, locate the fuel filter back In
positio in the mﬂunﬁﬂg bracket.
‘21 Remove the blanking plugs and reconnect
e supply and return hose quick-release
Stings at the fuel filter, and at the connections
‘gbove the fuel pump. Secure the hoses with
eir respective retaining clips.
22 Refit the timing belt as described in
‘Chapter 2C.
&3 With everything

reassembled and

! - e ; i
11.3a Disconnect the wiring connectors at
the fuel injectors ...

10.13b ... and mounting nut (arrowed)

reconnected, and observing the precautions
listed in Section 2, start the engine and allow
it to idie. Check for leaks at the high-pressure
fuel pipe unions with the engine Idling. If
satisfactory, increase the engine speed to
4000 rpm and check again for leaks. Take the
car for a short road test and check for leaks
once again on return. If any leaks are
detected, obtain and fit another new high-
pressure fuel pipe. Do not attempt to cure
even the slightest leak by further tightening of
the pipa unions.

24 Refit the engine cover on compietion.

11 Accumulator rail - .

Removal

Warning: Refer to the information
contained In Section 2 before
proceeding.
Mote: A complete new set of high-pressure
fuel pipes will be required for refitting.
1 Disconnect the battery negative terminal
{refer to Disconnecting the battery in the
Reference Chapter).
2 Undo the four plastic nuts and lift off the
angine cover,
3 Disconnect the wiring connectors at the
fuel injectors and at the piston de-activator
switch on the top of the fuel pump (see
illustrations).
4 Undo the two nuts securing the plastic

11.3b ... and at the piston de-activator
switch on top of the fuel pump

3 ¥ II’.' -5
10.17 Tighten the fuel pipe union nuts

using a torque wrench and crow-foot
adaptor

wiring harmess guide to the cylinder head. Lift
the guide off the two mounting studs and
move it clear of the accumulator rail (see
Iustration). Disconnect any additional wiring
connectors as necessary to enable the
harness and guide assembly to be moved
further for increased access.

5 Release the retaining clip and disconnect
the crankcase ventilation hose from the
cylinder head cover.

6 At the connections above the fuel pump,
disconnect the fuel supply and return hose
quick-release fittings using a small
scrawdriver to release the locking clip.
Suitably plug or cover the open unions to
prevent dirt entry.

7 Similarly disconnect the supply and return
hose quick-release fittings at the luel filter and
plug or cover the open unions. Release the
fuel hoses from the relevant retaining clips.

8 Thoroughly clean all the high-pressure fuel
pipe unions on the accumulator rall, fuel pump
and injectors. Using an open-ended spanner,
unscrew the union nuts securing the high-
pressure fuel pipe to the fuel pump and
accumulator rall. Counterhold the unions on
the pump and accumulator rail with a second
spanner, while unscrewing the union nuts.
Withdraw the high-pressure fuel pipe and plug
or cover the open unions to prevent dirt entry.
8 Again using two spanners, hold the unions
and unscrew the union nuts securing the high-
pressure fuel pipes to the fuel injectors and
accumulator rall [see illustrations), Withdraw
the high-pressure fuel pipes and plug or cover
the open unions to prevent dirt entry.

. Fm\ Y WSl
11.4 Undo the two nuts and lift off the
plastic wiring harness guide
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11.9a Using two spanners, unscrew the
fuel pipe unions at the accumulator rail . . .

10 Disconnect the wiring connectors at the
fuel temperature sensor and fuel pressure
sansor on the accumulator rail (see
illustration).

11 Undo the three bolts securing the
accumulator rall to the cylinder head and
withdraw the rail from its location (see
illustrations).

Caution: Do not attempt to remove the four
high-pressure fuel pipe male unions from
the accumulator rail. These parts are not
available separately and if disturbed are
likely to result in fuel leakage on
reassembly.

12 Obtain a completa new set of high-
pressure fuel pipes for refitting.

Refitting

13 Locate the accumulater rall in positien,
refit the three securing bolts and tighten to the
specified torque,

11.10 Disconnect the wiring connector at
the fuel temperature sensor

Iir
11.11b ... and withdraw the accumulator
rail from the engine

T . T

11.9b ... and at each injector

14 Working on one fuel injector at a time,
remove the blanking plugs from the fuel pipe
unions on the accumulator rall and the
relevant injector. Locate a new high-pressure
fuel pipe over the unions and scraw on the
union nuts finger tight at this stage.

15 When all four fuel pipes are in place, hold
the unions with a spanner and tighten the
union nuts to the specified torque using a
torque wrench and crow-foot adaptor (see
illustration).

16 Similarly, fit a new high-pressure fuel pipe
to the fuel pump and accumulator rail, and
tighten the union nuts to the specified torque.
17 Reconnect the fuel temperatlure sensor
and fuel pressure sensor wiring connectors.
18 Hemove the blanking plugs and reconnect
the supply and return hose quick-release
fittings at the fuel filler, and at the connections
above the fuel pump. Secure the hosas with
their respective retaining clips.

11.11a Undo the three accumulator rail
retaining bolts (arrowed) . . .

11.15 Using a torque wrench and crow-

foot adaptor, tighten the fuel pipe union
nuts

19 Reconnect the crankcase ventilation
to the cylinder head cover.

20 Reposition the plastic wiring he
quide over the two mounting studs
secure with the retaining nuts.

21 Reconnect the fuel injector and p
piston de-activator switch wiring connec
and reconnect any additional
disconnected for access.

22 Check that everything has B
reconnected and secured with the rele
retaining clips then reconnect the bat
negative terminal.

23 Observing the precautions listed
Section 2, start the engine and allow it to
Check for leaks at the high-pressure fuel 8
unions with the engine idling. If satisfac
increase the engine speed to 4000 rpm
check again for leaks. Take the car for a &8
road test and check for leaks once agam
return. If any leaks are detected, obtain and
additional new high-pressure fuel pipes
required. Do not attempt to cure aven
slightest leak by further tightening of the g
unions.

24 Reafit the engine cover on completion.

12 Fuel injectors -
removal and refitting

Note: The following procedure describes
removal and refitting of the Injectors
complate sel, howaver each infector may:
removed individually if required. New cog
washers, upper seals, injector clamp retae
nuts and a high-pressure fuel pipe will
required for each disturbed injector wis
refitting.

Removal

Wamning: Refer to the info -

contained in Section 2 be

proceeding.
1 Carry out the operations described
Section 11, paragraphs 1 to 4.
2 At the connections above the fuel [
disconnect the fuel supply and return
quick-release fittings wusing a =
screwdriver to release the locking &
Suitably plug or cover the open unions
prevent dirt entry, then release the fuel hoss
from the relevant retaining clips.
3 Thoroughly clean all the high-pressure
pipe unions on the fuel Injectors
accumulator rail. Using two open-end
spanners, unscraw the union nuts se
the high-pressure fuel pipes to the
injectors and accumulator rail. Withdraw
high-pressure fuel pipes and plug or caver
open unions on the injectors and accu
rail to prevent dirt entry. Note that a new ha
pressure fuel pipe will be required for e
removed injector when refitting. ”
4 Extract the retaining circlip and disconnest
the leak-off pipe from each fuel injector (e
illustration).

=
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$2.4 Extract the circlip and disconnect the
injector leak-off pipes

& Unscrew the nut and remove the washer
securing each injector clamp to its cylinder
bead stud (see illustrations). Note that new
slamp nuts will be required for refitting.
& Withdraw the injectors, together with their
glamps, from the cylinder head (see
Blustration). Slide the clamp off the injector
snce it is clear of the mounting stud. If the
Pjectors are a tight fit in the cylinder head and
cannot be released, unscrew the mounting
stud using a stud extractor and slide off the
wiector clamp. Using an open-ended spanner
engaged with the clamp locating slot on the
miector body, free the injector by twisting it
and at the same time lifting it upwards.
7 Recover the injector clamp locating dowel
from the cylinder head (see illustration).
Remove the copper washer and the upper
seal from each injector, or from the cylinder
mead if they remained in place during injector
ssmoval, New copper washers and upper
seals will be required for refitting.
I Examine each injector visually for any signs
ot obvious damage or deterioration. If any
delects are apparent, renew the injector(s).
Caution: The injectors are manufactured to
xtremely close tolerances and must not
be dismantled in any way. Do not unscrew
e fuel pipe union on the side of the
niactor, or separate any parts of the
sctor body. Do not attempt to clean
bon deposits from the injector nozzle or
out any form of ultra-sonic or
Lacm L tﬂsﬂ:ﬂg,
90 If the injectors are in a satisfactory
sondition, plug the fuel pipe union (if not
ady done) and suitably cover the electrical
wlement and the injector nozzle.
41 Prior to refitting, obtain new copper
ashers, upper seals, injector clamp retaining
s and high-pressure fuel pipes for each
oved injector.

efitting

11 Locate a new upper seal on the body of
“each injector, and place a new copper washer
n the injector nozzle (see illustrations).

43 Refit the injector clamp locating dowels to
e cylinder head.

44 Place the injector clamp in the slot on
wach injector body and refit the injectors to
#he cylinder head. Guide the clamp over the

12.5a Unscrew the injector clamp
retaining nut . ..

mounting stud and onto the locating dowel as
each Injector is inserted.

15 Fit the washer and a new injector clamp
retaining nut to each mounting stud. Tighten
the nuts finger tight only at this stage.

16 Warking on one fuel Injector at a time,
remove the blanking plugs from the fuel pipe
unions on the accumulator rail and the relevant
injector. Locate a new high-pressure fuel pipe
over the unions and screw on the union nuts.
Take care not to cross-thread the nuts or
strain the fuel pipes as they are fitted. Once
the union nut threads have started, tighten the
nuts moderately tight only at this stage.

17 When all the fuel pipes are in place,
tighten the injector clamp retaining nuts to the
specified torque.

18 Using an open-ended spanner, hold each
fuel pipe union in turn and tighten the union
nut to the specified torque using a torgue

12.5b ... and remove the washer

wrench and grow-foot adaptor. Tighten all the
disturbed union nuts in the same way,

19 Connect the leak-off pipes to each fuel
injector and secure with the retaining circlips.
20 Remove the blanking plugs and reconnect
the supply and return hose quick-release
fittings at the connections above the fuel
pump. Secure the hoses with their respective
retaining clips.

21 Reposition the plastic wiring hamess
guilde over the two mounting studs and
secure with the retaining nuts.

22 Reconnect the fuel injector and pump
piston de-activator switch wiring connectors,

and reconnect any additional wiring
disconnected for access.
23 Check that everything has been

reconnected and secured with the relevant
retaining clips then reconnect the battery
negative terminal.

12.B Withdraw the injectors, together with
their clamps, from the cylinder head

12.7 Recover the injector clamp locating
dowel from the cylinder head

12.12a Locate a new upper seal on the
body of each injector. ..

12.12b ... and place a new copper washer

on the injector nozzle
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13.6 Release the plastic wiring harness
guide for access to the crankshaft
speed/position sensor

24 Observing the precautions listed in
Section 2, start the engine and allow it to Idle.
Check for leaks at the high-pressure fuel pipe
unions with the engine idling. If satisfactory,
increase the engine speed to 4000 rpm and
check again for leaks. Take the car for a short
road test and check for leaks once again on
raturn. If any leaks are detected, obtain and fit
additional new high-pressure fuel pipes as
required. Do not attempt to cure even the
slightest leak by further tightening of the pipe
unions.

25 Refit the engine cover on completion.

13 Electronic control N

Testing

1 If a fault is suspected in the electronic
control side of the system, first ensure that all
the wiring connectors are securely connected
and free of corrosion. Ensure that the
suspected problem is not of a mechanical
nature, or due to poor maintenance; ie, check
that the air cleaner filter element is clean, the
engine breather hoses are clear and
undamaged, and that the cylinder

compression pressures are correct, referring
to Chapters 1B and 2C for further information.
2 If these checks fail to reveal the cause of
the problem, the vehicle should be taken to a
Citroén dealer or suitably-equipped garage for
testing. A diagnostic socket is located
adjacent to the passenger compartment

sensor wiring connector

to the bellhousing

fusebox in which a fault code reader or other
suitable test equipment can be connected. By
using the code reader or test equipment, the
engine management ECU (and the various
other vehicle system ECUs) can be
interrogated, and any stored fault codes can
be retrieved. This will allow the fault to be
quickly and simply traced, alleviating the need
to test all the system components individually,
which is a time-consuming operation that
carries a risk of damaging the ECL.

Removal and refitting

3 Before carrying out any of the following
procedures, disconnect the battery negative
terminal (refer to Disconnecting the battery in
the Reference Chapter). Reconnect the
battery on completion of refitting.

Electronic control unit (ECU)

Note: If a new ECU is lo be fitted, this work
must be entrusted to a Citroén dealer. It is
necessary to initialise the new ECU after
installation, which requires the use of
dedicated Citroén diagnostic equipment.

4 Refer to the procedures contained in
Chapter 4A, Section 13.

Crankshaft speed/position sensor

5 The crankshaft speed/position sensor is
located at the top of the transmission
bellhousing, directly above the engine

fiywheal. To gain access, remove the air
cleaner assembly and air inlet ducts as
described in Section 4.

6 Undo the retaining nuts and bolts and
release the plastic wiring hamess guide from
its mountings (see illustration).

13.17 Insert feeler blades bent through 90°
through the sprocket to measure the
camshaft position sensor air gap

13.9 Turn the sensor body to clear the k
and withdraw it from the bellhousing

T Working below the coolant outlet houss
disconnect the wiring connector from B
crankshaft speed/position sensor.

8 Slacken the bolt securing the sensor to 9%
bellhousing (see illustration). It is m
necessary to remove the boll completely 8
the sensor mounting flange is slotted.
8 Tum the sensor body to clear the
bolt, then withdraw the sensor from i
bellhousing (see illustration).
10 Refitting is reverse of the remg
procedure ensuring the sensor retaining be
is securely tightened.

Camshaft position sensor

11 The camshaft position sensor is mountss
on the right-hand end of the cylinder
cover, directly behind the camshaft spro
12 Remove the timing belt upper and Intas
mediate covers as described in Chapter 2C,
13 Disconnect the sensor wiring connec!
(see illustration).
14 Undo the retaining bolt and lift the sens
off the cylinder head cover.
156 To refit and adjust the sensor positic
locate the sensor on the cylinder head oo
and loosaly refit the retaining bolt.
16 The air gap between the tip of the sensee
and the target plate at the rear of the camsl
sprocket hub must be set to 1.2 mm,
feeler blades. Clearance for the feeler blades &
limited with the timing belt and camshs
sprocket in place, but it is just possible if
feeler blades are bent through 90° so they cas
be inserted through the holes in the
to rest against the inner face of the targ
plate.

17 With the feeler blades placed against the
target plate, move the sensor toward t
sprocket until it just contacts the feskes
blades. Hold the sensor in this position &
tighten the retaining bolt (see lllustration).
18 With the gap correctly adjustsel
reconnect the sensor wiring connector, thas
refit the timing belt upper and intermadiate
covers as described in Chapter 2C. :

Accelerator pedal position sensor

18 The accelerator pedal position sensor &
located on the side of the master cylindss
reservoir mounting bracket.

20 Undo the two bolts and remove ihe
sensor assembly from the mounting bracket.

OO -
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21 Rotate the pedal position sensor
guadrant, and release the accelerator inner
gable from the quadrant (see illustration).
- Withdraw the outer cable from the grommet in
#ha pedal position sensor body.
22 Relfitting is reverse of the removal
procedure, but adjust the accelerator cable as
pescribed in Section 5 on completion.

Coolant temperature sensor
;ﬂ Refer to Chapter 3, Section B.
Fuel temperature sensor

Warning: Refer to the information
A contained in Section 2 before
proceeding.
‘Note: Do not remove the sensor from the
accumulator rail unless there is a valid reason
2 do go. At the time of writing there was no
information as to the availability of the sensor
‘seal as a separate itemm. Consult a Citroén
s stockist for the latest information before
: ing.
24 The fuel temperature sensor Is located
sowards the right-hand end of the
- @ocumulator rail (see illustration).
25 Undo the four plastic nuts and lift off the
sngine Cover.
26 Disconnect the fuel temperature sensor
iring connector,
‘27 Thoroughly ciean the area around the
sensor and its location on the accumulator
rail.
28 Suitably protect the components below
e sonsor and have plenty of clean rags
sandy. Be prepared for considerable fuel
spillage.
29 Undo the retaining bolt and withdraw the
sensor from the accumulator rail, Plug the
lmpening in the accumulator rail as soon as the
sensor is withdrawn,
0 Prior to refitting, if the original sensor is to
refittad, renew the sensor seal, where
splicable (see the note at the start of this
b-Section).
Locate the sensor in the accumulator rail
d refit the retaining bolt, tightened securaly.
32 Refit the sensor wiring connector.
¥ Observing the precautions listed in
: on 2, start the engine and allow it to idle.
Chack for leaks al the fuel temperature sensor
th the engine idling, If satisfactory, increase
= engine speed to 4000 rpm and check
gain for leaks. Take the car for a short road
%e=t and check for leaks once again on returm.
any leaks are detected, obtain and fit a new

Refit the engine cover on completion.

mass meter

% The air mass meter is located in the
wible air inlet duct just behind the air cleaner

§ Undo the four plastic nuts and lift off the

& Cover.

‘8T Disconnect the wiring connector from the
gnderside of the air mass meter.

8 Slacken the hose clips on each side of the

mass meter body.

13.21 Release the accelerator inner cable
from the accelerator pedal position sensor
quadrant

39 Lift the air cleaner assembly upward to
release it from the support bracket then
detach the air mass meter from the front inlet
duct.

40 Withdraw the air mass meter from the rear
inlet duct and remove it from the engine
compartment. Suitably plug or cover the rear
inlet duet using clean rag to prevent any dirt
or foreign material from entering the
turbocharger.

41 Refitting is reverse of the removal
procedure.

Fuel pressure sensor

Warning: Refer to the information
A contained in Section 2 before

proceeding.
Note: Citroén special tool (-).4220 TH (27 mm
forked adaptor) or suitable equivalent will be
required for this operalion.
42 The fuel pressure sensor is located
centrally on the underside of the accumulator
rall (see illustration 13.24).
43 Undo the four plastic nuts and lift off the
engine cover.
44 Relaase the retaining clip and disconnect
the crankcase ventilation hose from the
cylinder head cover,
45 Disconnect the fuel supply and return
hose quick-release fittings at the fuel filter,
using a small screwdriver to release the
locking clip. Suitably plug or cover the open
unions to prevent dirt entry. Release the fuel
hoses from the relevant retaining clips.
46 Disconnect the fuel pressure sensor
wiring connector.
47 Thoroughly clean the area around the
sensor and ts location on the accumulator
rail,
48 Suitably protect the components below the
sensor and have plenty of clean rags handy, Be
prepared for considerable fuel spillage.
49 Using the Citroén special tool (or suitable
alternative 27 mm forked adaptor) and a
socket bar, unscrew the fuel pressure sensor
fram the base of the accumulator rail.
50 Obtain and fit a new sealing ring to the
sensor prior to refitting.
51 Locate the sensor in the accumulator rail
and tighten it to the specified torque using the
special tool (or alternative) and a torque
wrench.

13.24 Fuel temperature sensor (A) and fuel
pressure sensor (B) locations on the
accumulator rail (shown removed for clarity)

52 Hefit the sensor wiring connector.

53 Observing the precautions listed in
Section 2, start the engine and allow it to idle.
Check for leaks at the fuel pressure sensor
with the engine idling. If satisfactory, increase
the engine speed to 4000 rpm and check
again for leaks. Take the car for a short road
test and check for leaks once again on retum.
If any leaks are detected, obtain and fit
another new sensor sealing ring.

54 Refit the engine cover on completion,

Fuel pressure control valve

B5 The fuel pressure control valve s integral
with the high-pressure fuel pump and cannot
be separated.

Preheating system control unit
56 Refer to Chapter 5C. :
EGR solenoid valve

57 Refer to Chapter 4C,

14 Inlet manifold - %
removal and refitting §
Removal
Note: Renew the manifald gasket when
refitting.

1 Remove the exhaust manifold as described
in Section 15.

2 Undo the four bolts and four nuts securing
the inlet manifolds flanges to the cylinder
head (see illustration). Recover the washers.

14.2 Inlet manifold retaining nuts (A) and
bolts (B)
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3 Lift the manifold off the cylinder head studs
and recover the gasket (see lllustrations).
Refitting
4 Refitting Is reverse of the removal pro-
cedure, bearing in mind the following polints.
a) Ensure that the manifold and cylinder
head mating faces are clean, with all
traces of old gasket removed.
b) Use a new gasket when refitting the
manifold.
¢) Ensure that all fixings and attachments
are sacurely tightened.
d) Refit the exhaust manifold as described in

Section 15.
’%
Removal

Note: The exhaust manifold is removed
complete with the furbocharger and there [s
Insufficient clearance to gain access to all the
relevant attachments from either above ar
below with the engine in the car. Two
alternatives are possible; either remove the
complete engine/transmission unit from the
car as described in Chapter 2E, or remove the
front suspension subframe as described in
Chapter 10. Bath are invoived operations and
the course of action taken is largely

15 Exhaust manifold -
removal and refitting

dependent on the tools, equipment, skill and
patience avaifable.

15.5 Unscrew the turbocharger oil feed
pipe union nut

15. ?h v aepm-ntaﬂm flange and recover
the gasket

14.3a Lift the manifold off the cylinder
head studs . ..

1 The following procedure is based on the
assumption that the engine/transmission unit
has been removed from the car. If the front
suspension subframe has been removed
instead, the operations are basically the
same, bul it may be necessary to disconnect
and move aside certain additional items, and
to be prepared for considerable manipulation
to withdraw the components from the engine
compartment.

2 If not already done, disconnect the battery
negative terminal (refer to Disconnecting the
battery in the Reference Chapter).

3 I the engine is in the car, remove the
catalytic converter as described in Section 18,
4 Remove the turbocharger rear inlet and
outlet ducts as described in Section 4,

5 Unscrew the union nut securing the
turbocharger oil feed pipe to the cylinder
block, then withdraw the pipe from Its location
(see illustration),

remove the filter

14.3b ... and recover the gasket

6 Remave the filter from the end of the
feed pips, and examine it for contamina
(see illustration). Clean or renew
necassar Y.

7 Undo the two bolis securing the ail re
pipe flange to the turbocharger. Separate §
flange and recover the gasket (8
illustrations).

8 Remove the exhaust gas recirculs
(EGR) valve and connecting pipe from
exhaust manifold as described in Ghapter
9 Undo the eight exhaust manifold re
nuts and recover the spacers from the st
(see illustrations).

10 Undo the nut and bolt securing the &
of the turbocharger to the support brackest
the cylinder block.

11 Withdraw the turbocharger and exh
manifold off the mounting studs and re
the assembly from the engine. Recover
manifold gasket (see illustrations).

15.7a Undo the oil ratl.m-u pipu ﬂannt
securing bolts (arrowed). . .

15.8a Undo the exhaust manifold retaining
nuts (arrowed)

e ___

',_--i-
Y ==

159b .. andrucwermaspamfrﬂ !
the studs
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Refitting

12 Refitting Is a reverse of the removal
procedure, bearing in mind the following
points:

al Ensure that the manifold and cylinder
head mating faces are clean, with all
traces of old gasket removed.

B) Use new gaskets when refitting the
manifold to the cylinder head and the oil
ratum pipe flange lo the furbocharger.

¢l Tighten the exhaust manifold retaining
nuts to the specified torque.

d) Refit the EGR valve and connecting pipe
as described in Chapter 4C.,

‘@) Refit the turbocharger rear inlet and outlet
duets as described in Section 4.

fi If the engine is in the car, refit the catalytic
converter as described in Section 18.

| gl Refit the engineftransmission unit or the
front suspension subframe with reference
to Chapter 2E or 10 as applicable.

4 The turbocharger increases engine
efficiency by raising the pressure in the inlet
manifold above atmospheric pressure.
Instead of the air simply being sucked into the
eviinders, it is forced in.

2 Energy for the operation of the
twrbocharger comes from the exhaust gas.
gas flows through a specially-shaped
" Bousing (the turbine housing) and, in so doing,
the turbine wheel. The turbine wheel is
hed to a shaft, at the end of which is
ther vaned wheel known as the
compressor wheel. The compressor wheel
spins in its own housing, and compresses the
inlet air on the way to the inlet manifold.

3 Boost pressura (the pressure in the inlet
manifold) is limited by a wastegate, which
diverts the exhaust gas away from the turbine
wheel in response to a pressure-sensitive
actuator.

4 The turbo shaft is pressure-lubricated by an
oll feed pipe from the main oil gallery. The
shaft ‘floats’ on a cushion of oil. A drain pipe
peturns the oil to the sump.

Precautions

£ The turbocharger operates at extremely
migh speeds and temperatures. Certain
pracautions must be observed, to avoid
premature failure of the turbo, or injury to the
operator.

& Do not operate the turbo with any of its
parts exposed, or with any of its hoses
removed. Foreign objects falling onto the
rotating vanes could cause excessive
damage, and (if ejected) personal injury.

7 Do not race the engine immediately after
start-up, especially if it is cold. Give the cil a
few seconds to circulate.

15.11a Withdraw the turbocharger and
exhaust manifold off the mounting studs . ...

8 Always allow the engine to return to idle
speed before switching it off = do not blip the
throttle and switch off, as this will leave the
turbo spinning without |ubrication,

9 Allow the engine to idle for several minutes
before switching off after a high-speed run.
10 Observe the recommended intervals for
oil and filter changing, and use a reputable oil
of the specified quality. Neglect of ol
changing, or use of inferior cil, can cause
carbon formation on the turbo shaft, leading

to subsequent failure.
'§
Removal

1 Remove the exhaust manifold as described
in Section 15. The turbocharger and exhaust
manifold are removed from the engine as a
complete assembly. The turbocharger can
then be separated from the manifold on the
bench as follows,

2 Undo the four bolts securing the exhaust
outlet elbow to the turbocharger body and
separate the elbow from the turbocharger
|see illustration).

3 Undo the three retaining nuts and lift the
turbocharger off the manifold studs (see
illustration).

Inspection

4 With the turbocharger removed, inspect the
housing for cracks or other visible damage.

17 Tm‘bo:llw
removal, inspection
and reﬁ‘l:ting

17.2 Exhaust outiet elbow-to-turbocharger
retaining bolts (arrowed)

15.11b ... and recover the gasket

5 Spin the turbine or the compressor wheel,
to verify that the shaft is intact and to feel for
excessive shake or roughness. Some play is
normal, since in use, the shaft is ‘floating’ on a
film of oll. Check that the wheel vanes are
undamaged.

6 If oll contamination of the exhaust or
induction passages is apparent, it is likely that
turbo shaft oil seals have failed.

7 No DIY repair of the turbo is possible and
none of the internal or external parts are
available separately. If the turbocharger is
suspect in any way a complete new unit must
be obtained.

Refitting

8 Refitting is a reverse of the removal
procedure, bearing In mind the following
points:

a) If a new turbocharger is being fitted,
change the engine oil and filter. Also
renew the filter in the oll feed pipe.

b) Prime the turbocharger by injecting clean

engine oil through the oil feed pipe union
before reconnecting the union.

and component renewal §

General information

1 The exhaust system: consists of three
sections comprising a front pipe with catalytic
converter, an intermediate pipe, and a
tailpipe.

18 Exhaust
general ir mtatlun

17.3 Turbocharger-to-exhaust manifold
retaining nuts (arrowed)
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18.7 Exhaust front pipe-to-turbocharger
securing nut (1), spring seat (2) and
spring (3)

2 The front pipe-to-manifold joint is of the
spring-loaded ball type, to allow for
movement In the exhaust system, and the
other joints are secured by clamping rings.

3 The system is suspended throughout its
entire length by rubber mountings.

Removal

4 Each exhaust section can be removed
individually, or alternatively, the complete
system can be removed as a unit. Even if only
one part of the system needs attention, it is
often easier to remove the whole system and
separate the sections on the bench.

5 To remove the system or part of the
system, first jack up the front or rear of the
car, and support it on axle stands (see
Jacking and vehicle support). Alternatively,
position the car over an inspection pit, or on
car ramps.

Front pipe/catalytic converter

6 Slacken the clamping ring nut and bolt, and
disengage the clamp from the intermediate
pipe flange joint.

7 Slacken and remove the two nuts securing
the front pipe to the turbocharger, and
recover the spring cups and springs (see
illustration). Withdraw the bolts and remove
the front pipe and catalytic converter from
underneath the vehicle, Recover the wire-
mesh gasket from the manifold joint.

Intermediate pipe

8 Slacken the clamping ring nuts and bolts,
and disengage both clamps from the flange
joints.

9 Helease the pipe from its mounting rubber
and remove It from underneath the vehicle,

Tailpipe

10 Slacken the tallpipe clamping ring nut and
bolt, and disengage the clamp from the flange
joint.

11 Unhook the tailpipe from its mounting
rubbers, and remove it from the vehicle.

Complete system

12 Slacken and remove the two nuts
securing the front pipe flange joint to the
manifold, and recover the spring cups and
springs. Remove the bolts, then frea the
system from its mounting rubbers and remove
it from underneath the vehicle. Recover the
wire-mesh gasket from the manifold joint.

Heat shield(s)

13 The heat shields are secured to
underside of the body by various nuts &
bolts. Each shield can be removed once
relevant exhaust section has been rem
a shield is being removed to gain access
component located behind it, it may
sufficient In some cases to remove
retaining nuts and/or bolts, and simply
the shield, without disturbing the ex
system.

Refitting

14 Each section is refitted by reversing
removal sequence, noting the foll
points:

a) Ensure that all traces of corrosion have
been removed from the flanges, and
renew all necessary gaskets.

b) Inspect the rubber mountings for signs
damage or deterioration, and renew as
necessary.

c) Prior to assembling the spring-loaded
Joint, & smear of high-temperature
should be applied to the joint mating
surfaces,

d) On joints secured together by a cl
ring, apply a smear of exhaust system
Jointing paste to the flange Joint, to
a gas-tight seal,

&) Prior to tightening the exhaust system
fasteners, ensure that all rubber
mountings are correctly located, and
there Is adequate clearance between
exhaust system and vehicle underbody.
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All petrol engines use unleaded petrol and
have various other features built into the fuel
system to help minimise harmful emissions. In
addition, all engines are equipped with the
crankcase emission control system described
balow, and are also equipped with a catalytic
gonverter and an evaporative emission control
system. 1.8 litre petrol engines also utilise a
secondary air injection system to quickly bring
the catalytic converter up to normal working
semperature and are equipped with an
sxhaust gas recirculation (EGHR) system.

The diesel engines are also designed to
meat the strict emission requirements and are
equipped with a crankcase emission control
system and a catalytic converter. To further
raduce exhaust emissions, diesel engines are
also fitted with an exhaust gas recirculation
JEGR) system,

The emission control systems function as
llows.

| engines

nkcase emission control

To reduce the emission of unburned

mydrocarbons from the crankcase into the
‘stmosphere, the engine is sealed and the
-by gases and oll vapour are drawn from
the crankcase, through an oil separator,
=to the inlet tract to ba burmed by the engine
guring normal combustion.
Under all conditions the gases are forced
of the crankcase by the (relatively) higher
kcase pressure; if the engine is wom, the
ralsed crankcase pressure (due to increased
Biow-by) will cause more of the flow to retum
wnder all manifold conditions.

Exhaust emission control

To minimise the amount of poliutants which
#scape into the atmosphere, all modeis are
§tted with a catalytic converter in the exhaust

system. The system Is of the closed-loop
type, in which one or two lambda sensors in
the exhaust system provide the engine
management ECU with constant feedback,
enabling the ECU to adjust the air/fuel mixture
ratio to provide the best possible conditions
for the converter to operate.

The lambda sensor has a heating element
built-in that is controlled by the ECU to quickly
bring the sensor’s tip to an efficient operating
temperature. The sensor's tip is sensitive to
oxygen and sends the ECU a varying vollage
depending on the amount of oxygen In the
exhaust gases; If the intake air/fuel mixture is
too nch, the exhaust gases are low in oxygen so
the sensor sends a low-voltage signal, the
voltage rising as the mixture weakens and the
amount of oxygen rises In the exhaust gases.
Peak conversion efficiency of all major
pollutants occurs if the intake air/fuel mixture s
maintained at the chemically-corract ratio for
the complete combustion of petrol of 14.7 parts
(by weight) of air to 1 part of fuel (the
‘stoichiometric’ ratic). The sensor output
voltage alters in a large step at this point, the
ECU using the signal change as a reference
point and comecting the intake air/fuel mixture
accordingly by altering the fuel injector pulse
width,

On early 1.6 litre engines, a single lambda
sansor is used, located upstream of the
catalytic converter. On later 1.6 litre engines,
and all 1.8 litre engines, two lambda sensors
are used, one ypstream, and one downstream
of the catalytic converter.

Evaporative emission control

To minimise the escape into the
atmosphere of unburned hydrocarbons, an
evaporative emission control system s fitted
to all models. The fuel tank filler cap Is sealed
and a charcoal canister is mounted
underneath the right-hand front wing to
collect the petrol vapours generated in the
tank when the car is parked. It stores them
until they can be cleared from the canister
{under the control of the engine management
ECU) via the purge valve into the inlet tract to

be burned by the engine during normal
combustion.

To ensure that the engine runs correctly
when It is cold and/or idling and to protect the
catalytic converter from the effects of an over-
rich mixture, the purge control valve(s) is/are
not opened by the ECU until the engine has
warmed-up, and the engine is under load; the
valve solenoid is then modulated on and off to
allow the stored vapour to pass into the inlet
tracl.

Secondary air injection

Note: The secondary air (njection system
described below is also fitted to certain later
1.6 litre engines, however, no information on
the system layout was avallable at the time of
writing.

1.8 litre angines are also equipped with a
secondary air injection system, This system Is
designed to reduce exhaust emissions in the
period between first starting the engine, and
until the catalytic converter reaches operating
(functioning) temperature. Introduction of air
into the exhaust system during the initial start-
up period, creates an ‘afterburner’ effect
which quickly Increases the temperature in
the exhaust system front pipe, thus bringing
the catalytic converter up to normal operating
temperatures very quickly.

The system consists of an air pump,
mounted under the front left-hand wheelarch,
an air injection valve, mounted on the left-
hand end of the cylinder head, and an
interconnecting air hose.

The system operates for between 10 and
80 seconds after engine start-up, dependant
on coolant temperatura.

Exhaust gas recirculation system

An exhaust gas recirculation system is
fitted to 1.8 litre engines. The system Iis
designed to recirculate small quantities of
exhaust gas into the inlet tract, and therefore
into the combustion process. This process
reduces the level of oxides of nitrogen present
in the final exhaust gas which is released into
the atmosphere.
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2.14a On all 1.8 litre petrol engines the
lambda sensor wiring connectors are
clipped onto the front of the transmission ...

The volume of exhaust gas recirculated is
controlled by vacuum supplied from the brake
servo unit, via a solenoid valve.

A vacuum-operated valve located on the
cylinder head is used to regulate the quantity
of exhaust gas recirculated. The valve is
operated by the vacuum supplied via the
solenoid valve.

The system is controlled by the engine
management ECU, which receives Information
on coolant temparature, engine load, and
engine speed, via the coolant temperature
sensor, throttle position sensor and crankshaft

speed/position sensor respectively.
Diesel engines

Crankcase emission control

Te reduce the emission of unburned
hydrocarbons from the crankcase into the
atmosphere, the engine is sealed and the
blow-by gases and oll vapour are drawn from
inside the crankcase, through a wire mesh oll
separator, into the inlet tract to be bumed by
the engine during normal combustion.

Under all conditions the gases are forced
out of the crankcase by the (relatively) higher
crankcase pressure; if the engine is wom, the
ralsed crankcase pressure (due to increased
blow-by) will cause more of the flow to return
under all manifold conditions.

Exhaust emission control

To mirimise the level of exhaust pollutants
released into the atmosphere, a catalytic
converter is fitted in the exhaust system.

R
‘M

2.14b ... and on later engines, also
clipped to the side of the coolant outiet
housing

The catalytic converter consists of a canister
containing a fine mesh impregnated with a
catalyst material, over which the hot exhaust
gases pass. The catalyst speeds up the
oxidation of harmful carbon monoxide, unburnt
hydrocarbons and soot, effectively reducing
the quantity of harmful products released into
the atmosphere via the exhaust gases.

Exhaust gas recirculation system

This system is designed to recirculate small
quantities of exhaust gas into the inlet tract,
and therefore into the combustion process.
This process reduces the level of oxides of
nitrogen present in the final exhaust gas
which Is released into the atmosphere.

The volume of exhaust gas recirculated Is
controlled by vacuum supplied from the brake
sarvo vacuum pump, via a solenoid valve
controlled by the preheating system, in con-
junction with the engine management ECL.

A vacuum-operated valve is fitted o the
exhaust manifold, to regulate the quantity of
exhaust gas recirculated. The wvalve is
operated by the vacuum supplied via the
solenoid valve.

2 Emission control systems
(petrol engines) - testing
and compo

Crankcase emission control

1 The components of this system require no
attention other than to check that the hose(s)
are clear and undamaged at regular intervals.

Evaporative emission control
Testing

2 If the system is thought to be faulty,
disconnect the hoses from the charcoal
canister and purge control valve and check
that they are clear by blowing through them. H

the purge control valve(s) or charcoal canister
are thought to be faulty, they must be renewed.

Charcoal canister renewal

3 The charcoal canister Is located behind the
right-hand front wing. To gain access to the
canister, firmly apply the handbrake, then jack
up the front of the car and support it securely
on axle stands (see Jacking and wvehicle
suppori). The wheelarch plastic liner must now
be removed. The liner is secured by screws
and stud-type plastic clips along its upper and
front edges. The clips can be removed using a
forked type tool, or alternatively, with a large
screwdriver (although there is a risk of
breakage if the screwdriver method is used),
Extract all the clips, then remove the liner
centre section and front section from under
the front wing. Note how the two sections
overlap as you do this to aid refitting.

4 Slacken and remove the retaining boit then
free the canister from its'mounting clamp and
lower It out from undemeath the wing. Mark
the hoses for identification purposes.

5 Slacken the retaining clips then disconne
both hoses and remove the canister from i
vehicle, Where the crimped-type hose ciig
are fitted, cut the clips and discard the
replace them with standard worm-drive ha

clips on refitting. Where the hoses &%
equipped with guick-release fittings deg

the centre collar of the fitting with a small
bladed screwdriver then detach the hose fre
the canister.
6 Refitting is a reverse of the remow
procedure ensuring the hoses are correcy
reconnected.

Purge valve(s) renewal

7 The purge valve is located on the right
hand side of the engine compartment be
the washer reservoir filler neck.

8 Disconnect the battery negative te
(refer to Disconnecting the battery in §
Reference Chapter).

9 Depress the retaining clip and disconnect
wiring connector from the valve. Disconnect &%
hoses from either end of the valve then release
the valve from its retaining clip or strap a8

remoave it from the engine compartment, noteg
which way around i Is fitted.
10 Refitting is a reversal of the remow
procedura, ensuring the valve is fitted
correct way around and the hoses
securely connected.

Exhaust emission control

Testing

11 The performance of the catal
converter can only be checked by meas
the exhaust gases using a good-guall
carefully-calibrated exhaust gas analysar.
access to such equipment can be gained, &
should be connected and used accorgs
with the maker's instructions.
12 If the CO level at the tailpipe is too higt
the vehicle should be taken to a Citroén des
so thal the complete engine manage
system can be thoroughly checked using &
special diagnostic equipment. Once thes
have been checked and are known to be fr2
from faults, the fault must be in the catalyi®
converter, which must be renewed.

Catalytic converter renewal
13 Refer to Chapter 4A, Section 16,
Lambda sensor(s) renewal

Note 1: The lambda sensor is delicate and
not work if it is dropped or knocked, If I8
power supply Is disrupted, or If any cleaning
materials are used on ji.

Note 2: Later 1.6 litre engines and alf 1.8 it
engines are fitted with a ‘downstream’ lamba
sensor located after the catalytic converfer
Removal and refitting procedures arg thes
same for both sensors.

14 Trace the wiring back from the relevant
lambda sensor, located in the exhaust manifold
or exhaust front pipe. Disconnect the wiring
connectors and free the wiring from any relevas
retaining clips or ties (see illustrations).
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%5 Unscrew the sensor from its location and
mmove it, along with its sealing washer (see
Bustrations).

#8§ Rafitting is a reverse of the removal
srocedure, using a new sealing washer. Prior
%5 installing the sensor apply a smear of high
‘Ssmperature grease to the sensor threads,
Ensure the sansor is securely tightened and
hat the wiring Is correctly routed and in no
@anger of contacting either the exhaust
or engine,

Secondary air injection

Testing
¥ The components of this system require no
sention other than to check that the hose(s)
d air pump air intake filter are clear and
pdamaged at periodic intervals.
8 Accurate testing of the system operation
Sentails the use of diagnostic test equipment
d should be entrustad to a Citroén dealer.

pump air intake filter cleaning

8 The air intake filter is contained in the air
p housing which Is located under the lefi-
gnd side wheelarch,

¥ Disconnect the battery negative terminal

fer to Disconnecting the battery in the
ance Chapter).
Hemmre the front bumper as described In

Ehapter 11. Remove the air cleaner assembly

; daacnbed in Chapter 4A.

22 Disconnect the pump motor wiring

gennector then detach the air hose from the

se of the pump (see illustrations).

22 Undo the nut securing the pump lower

goport bracket to the body (see lllustration),
From within the engine compartment,
cken the two upper mounting nuts located
the body panel beneath the air cleaner
scation (see illustration).

s From under the wheelarch, slide the unit
ards to disengage the mounting nuts
their elongated slots, then remove the

p assembly from under the wing (see
stration).
Undo the central retaining bolt and lift off
pump housing cover (see illustration).
The air filter can now be withdrawn from
2 cover (see illustration). Wash the filter
sroughly and allow it to dry completely,

~ 2.23 Undo the nut securing the pump
lower support bracket to the body

2.15a nn early 1.6 litre engines the sensor
is screwed into the top of the exhaust front

pipe

2.15¢ ... and the downstream sensor is
screwed into the exhaust front pipe

28 Rafit the filter and pump housing cover,
then refit the air pump assembly using a
raverse of the removal procedure.

2.22a Disconnect the air pump motor
wiring connector . . .

2.24 Slacken the two upper mounting nuts

(arrowed) . ..

2.15b On |ater 1.6 litre engines the

upstream sensor is screwed into the
exhaust manifold (shown with heat shield
removed) . ..

2.15d On 1.8 litre engines, the sensors are
located either side of the catalytic
converter (downstream sensor shown)

29 Refit the front bumper as described in
Chapter 11, and the air cleaner as described
in Chapter 4A.

2.22b ... then detach the air hose from
the base of the pump

then slide the unit rearwards to
disengage the mounting nuts

220 .-
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2.26 Undo the retaining bolt and lift off the
pump housing cover

Air pump renewal

30 Proceed as described in paragraphs 20 to 25.
31 With the pump assembly removed, undo
the three retaining nuts and remove the air
pump from the mounting bracket,

32 Refitting is the reverse of the removal
procedura.

33 With the pump assembly installed, refit the
front bumper as described in Chapter 11, and
the air cleaner as described in Chapter 4A.

Air injection valve renewal

34 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Section of this manual).

35 Undo the six screws and lift off the engine
cover,

38 Disconnect the air Inlet hose quick-
release connector from the air injection valve
at the left-hand end of the cylinder head (see
illustration).

2.36 Disconnect the air inlet hose from the
secondary air injection valve

2.43 Undo the two bolts and withdraw the
EGR valve from the coolant outlet housing

2.27 The air filter can now be withdrawn
from the cover

37 Undo the two retaining bolts and carefully
withdraw the valve from the cylinder head
(see illustration). Try not to damage the
gasket as the valve Is removed, otherwise it
will be necessary to remove the coolant outlet
housing to renew the gasket (see Chapter 3),
38 Refitting is the reverse of the removal
procedure.

Exhaust gas recirculation
Testing

39 Testing of the system should be entrusted
to a Citroén dealer.

EGR valve renewal

40 Disconnect the battery negative terminal
(refer to Disconnecting the battery in the
Reference Section of this manual).

41 Undo the six screws and lift off the engine
cover.

42 Disconnect the wiring connector from the

2,37 Undo the two bolts and carefully
withdraw the air injection valve from the
cylinder head

2.45 Locate a new EGR valve gasket in
position with the word TOP uppermost

EGR valve located on the coolant ¢
housing at the left-hand end of the
head.

43 Undo the two bolts and withdraw
valve from the housing (see illustrat
Remove the gasket and obtain a new ga
for refitting.
44 Clean all traces of old gasket from
mating faces of the EGR valve and
outlet housing.

45 Locate a new gasket in position with
word TOP uppermost (see illustration).
46 Fit the valve and the retaining bolts
tighten the bolts securely.

47 Reconnect the wiring connector, refit 8
engine cover and reconnect the battery.

3 Emission control syst:
(diesel engines) - testing
and component renewal

Crankcase emission control

1 The components of this system require
attention other than to check that the ho
are clear and undamaged at regular inte

Exhaust emission control

Testing

2 The performance of the catalytic conve
can only be checked by measuring
exhaust gases using a good-quality, care
calibrated exhaust gas analyser. If access®
such equipment can be gained, it should
connected and used according with B
maker's instructions.
3 If the exhaust emissions are excessh
before assuming the catalytic convertes
faulty, it is worth checking the problem Is 8
due to a faulty injector(s), or other diesel &
system fault. Refer to your Citroén deales
further information.

Catalytic converter renewal
4 Refer to Chapter 4B, Section 18.

Exhaust gas recirculation

Testing

§ Testing of the system should be entruss
to a Citroén dealer.

EGR valve renewal

Note 1: There is insufficient clearance to &8
access fo all the relevant EGR vaM
attachments from either above or below
the engine in the car. Two alternatives
possible; either remove the compis
engine/transmission unit from the car
described in Chapter 2E, or remove the froe
suspension subframe as described in Chase
ter 10. Both are involved operations and e
course of action taken is largely dependent &
the fools, equipment, skill and patience
avallable,

Note 2: On certain early engines the EGR pioe
incorporated a heat exchanger. If this
arrangement is encountered, the procedurss
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f. [

3.6 On diesel engines, undo the bolits

- sacuring the EGR pipe support clips to the
inlet manifold . ..

are the same as described below, but it will be
mecessary to drain the cooling system as
wescribed in Chapter 1B if the engine is in the
war, Disconnect the coolant hoses at the heat
=xchanger after draining.

% Undo the bolts securing the EGR pipe
support clips to the inlet manifold (see
Wustration).

T Disconnect the vacuum hose, then undo
#he two nuts securing the EGR valve to the
=xhaust manifold (see illustration).

8 Undo the two bolts securing the EGR pipe
%o the inlet manifold elbow. Withdraw the EGR
walve and pipe assembly from the manifold
@nd recover the gasket at the EGR pipe-to-
st manifold flange (see illustrations).

¥ To separate the EGR pipe from the valve,
samove the clip securing the upper fiexible
sortion of the pipe to the valve. If the original
erimped clip is still in place, cut it off; new
eips are supplied by Citroén parts stockists
with a screw clamp fixing. If a screw clamp
Hype clip is fitted, undo the screw and
manipulate the clip off the pipe.

10 Refitting Is a reverse of the removal
grocedure, bearing in mind the following
points:

al Ensure that the EGR valve and exhaust
manifold mating faces are clean.

8 Secure the EGR pipe with new screw
clamp type clips, if cimped type clips
were initially fitted.

<) Refit the engine/transmission unit or the
front suspension subframe as described
in Chapter 2E or 10, as applicable.

EGR solenoid valve renewal

1 The EGR solenoid valve Is located in the
sght-hand rear comer of the engine
compariment (see illustration).

42 To remove the EGR solenoid valve,
@isconnect the two vacuum hoses and the
wairing connector. Undo the mounting bracket
puts and remove the valve from the engine
gompartment.

43 Refitting is a reverse of the removal

procedure.

3.7 ... and the two nuts securing the EGR
valve to the exhaust manifold

B Rty
3.8b ... then withdraw the valve and pipe
assembly and recover the gasket at the
EGR pipe flange
4 . . o

general information

1 The catalytic converter is a reliable and
simple davice which needs no maintenance in
itself, but there are some facts of which an
owner should be aware If the converter is to
function properly for its full service life.

Petrol engines

a) DO NOT use leaded or lead replacement
petrol (LRP) in a car equipped with a
catalytic converter — the lead will coat the
precious metals, reducing their converting
efficiency and will eventually destroy the
converter.

b) Always keep the ignition and fuel systems
well-maintained in accordance with the
manufacturer's schedule.

c) If the engine develops a misfire, do not
drive the car at all (or at least as little as
possibie) until the fault Is cured.

d) DO NOT push- or tow-start the car — this
will soak the catalytic converter in
unburned fuel, causing it to overheat
when the engine does start.

&) DO NOT switch off the ignition at high

engine speeds.

."'I; " | 'E‘ .
3.8a Undo the two bolts (arrowed)
securing the EGR pipe to the inlet manifold
elbow...

3.11 EGR solenoid valve location
(arrowed)

fi DO NOT use fuel or engine oll additives —
these may contain substances harmful to
the catalytic convertar.

@) DO NOT continue to use the car if the
angine burns oil to the extent of leaving a
visible trall of blue smoke.

h) Remember that the catalytic converter
operates at very high temperatures. DO
NOT, therefore, park the car in dry
undergrowth, over long grass or piles of
dead leaves after a long run.

() Remember that the catalytic converter is
FRAGILE - do not strike it with tools
during servicing work.

[} In some cases a sulphurous smell (like
that of rotten eggs) may be noticed from
the exhaust. This is common to many
catalytic converter-equipped cars and
once the car has covered a few thousand
miles the problem should disappear.

k) The catalytic converter, used on a well-
maintained and well-driven car, should last
for between 50 000 and 100 000 miles — If
the converter is no longer effective it must
be renewed.

Diesel engines

2 Refer to parts 1, g, h and | of the petrol
angine information given above.



