- Lean mixiure - 0 to B0 my

F3P . FUEL MIXTURE
ENGINE General
SIEMENS COMPUTER
Vehicle Rénix No. Homologation No., RMN_U.R. No. Diagnostic code
K53 5101 728 101 TT 00851 755 7700862 136 186-3
ASTC- X570 5101728 102 7700851 755 700 B0 651 183-3
HSFC-H5T U 3 101 728 102 7700 851 785 T 00861 450 185-3
XSTC-X57 U -%53Y 5100 728 104 7700851 755 7700 863 556 189-3
X53 ¥ {automatic) 5100 V28 200 7700851 756 FT 00 E63 557 188-3
Temperature in® C 0% 1 20+ 1 a0t 1 80t 90t 1
Alr temperature sensor: 5290 2400 1orn
. to to Lo 3 =
Type CTN BOSCH : resistanics in 0 E490 2600 1270
Coolant temperalure sensor 3060 1315 300 210
a to to to tio
Type CTN SIEMENS : resistance in {3 4045 Te00 340 270
Qxygen sensor: BOSCH LS H 24 reheated to 850"C
- Rich mixture T 625101100 mv

Catalytic converter (located under flooe)

Paper cartridge awr filter
Thermostat and control pneumatic

EGR

12,000 miles {20,000 km)

Antli-evaporation system: Canister

Igrirtion - Advance settings in injection computear
- Ignition power madule (MPA)
- Pinking sensor.

Flugs BOSCH WT DL

Gap: 0.9 £ 0.05 mm {adjustable)
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ETF .. FUEL MIXTURE 1@

ENGINE General
Engine
Vehicle Gearbo of ilj."rll:ﬂtinn
: Bore Stroke | Capacity | Comp. IRERE
Type Suffix (mm) {mm) fec) Ratio
 xs3w 730 22501, Monopoint
BOSCH
X57 A E7F 700 758 64.9 17 9251 | Manual | ottie body
25T R T B AN
ldle adjustment Fuil
Enging ini
speed {rpm) Richness (CO) Special note ko i
EVF 730
VC-: O0.3max.
ETF FO0 750 & 50T Unleaded patrol Lo 9
YL : 05max,
ETF FOb

*  For coolant température bétween 80" and 100°C
VI Test value
VL : Legal value

| TYPE OF FUEL SUPPLY

REGULATED MONOPOINT INMECTION

Fuel pump submerged in fuel tank: BOSCH

Yoltage v 12 wolts
Pressure > 1.06 bar
Flow 50 1M minimum

Fuel filter located under the vehicle in froni of fusl
Lank.

‘Replacement every 30,000 miles (50,000 km)

Monopoint throttle body BOSCH 32 mm dia.
Pressure regulator integrated in throttle body Pressure : 1,06 £ 0.05 bar
(not adjustable)

Solénaid injector

Voltage 1 12 volts
Resistance : Approx. 7.2 {1

idle speed regulation micromotor for light throtile

Mot adjustable

Throttle positon potentiometer with full load
switeh

Testusing XR 25 # 17

Idle speed regulation: 10 to 180

Throttle fully open : 355 max.

Engine stopped, ignition on, equal 1o or greater than
110
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E7F... FUEL MIXTURE 1:-
ENGINE : 14
_ General | !
SIEMENS COMPUTER
Vehicle Rénix Mo. Homologation No. R.N.LLR. No. Diagnostic code
a3 W S901 225101 7700 BS54 160 700 62 139 173-3
X574 5101729102 77 00 854 160 7700 856 141 159-3
X5T A % 101729102 7700854 160 7700858 257 163-3
5T A S 100 729 102 T D0 RS 160 FTO0BED 916 171-3
K57 A $101 729102 7700 854 160 77 00 BB3 541 177-3
X57TR 5101 729103 7700851 758 7700856 142 160-3
XS5TR 5101720103 7700851 758 7700 858 258 164-3
X57T R S101 729103 7100851 758 TTO00 80N T 172-3
X5TR S101 729103 TT00 851 758 I oD Be3 542 178-3
ASTR S$101 729103 7700 851 758 77 00 863 560 179-3
Temperature in® C 0t 2011 a0+ BO% 1 801
Air temperature sensor 5290 2400 1070
La to 1o -
Type CTN BOSCH : resistance i L2 B 2600 1270
Coulant temperalure sensor. 1060 1315 300 210
= o 1a o 10
Type CTM SIEMENS | resistance in 43 A0a% 1RO 370 M
Oxygen sensor: BOSCH LS H 24 reheated 1o B850 "C
= Rich mixture B35 10 1100 my
= Lean mixtura o 0 to B0 my

Catalytic converter {located under floor)

{} W53 W C27 . 57 Aand X57R - C21

Paper cortridge air filier
Temperature controlled from 26" to 38"C

Replacement | 12,000 miles {20,000 km)

EGR

e = i

Anti-evaporalion systém: Canister

CAN DY

lgrutiomn = Bpvance seTlings in injection Complter
- Ignition power module (MPA)

Plugs EYTIIEM NGK
FC42 LS BCP SES

Gap: L9 £ 0.05 mm [adjustable)




= FUEL MIXTURE
ENGINE General
Engine
i Typa
Vehicle =
. sufix | BOre Stroke | Capacity | Comp. | Gearbox | ofinjection
Lo ' {mnm) {mim) {ec) Ratio
Fao 720 g 251 Manual
Fahd L) 124 9251 Manual
X537 A 00 951 Manual
X53 A 702 o5t | Mama | MERSpeint
E7) 758 17 1390 mrgtnﬂsc:ud
X57 B 710 9.5/ Manual v e )
ESZT J18 4.5 Manual
X578 AR | 9.5M Automatic
57T 19 9.5n Automatic
Idle adjustment Fual
Suffix _
Speed [rpm) Richness (C0) Special note ey ik
rating
710-718-720-724 825 & sp*
YV @ 0.3 max Eurosuper
700 - 702 Bo0 & 50* 1.0, 95
WL @ 0.5 miax Unleaded
$11-Fi9 780 £ 50* (1)

* For coolant temperalure between B0® snd 100°C
W ; Test value-WVL ; l.eg.u! value
(1) Engine ipeed obtained irrespective af the positon of the automatic gear léver

TYPE OF FUEL SUPPLY REGULATED MONOPOINT INJECTION
Fuel pump submerged in the fuel tank : BOSCH Voltage v 13 wolts

Pressure 1.06 bar

Flow ;50 Ifh minimum

Fuel filter located under the vehicle in front of the | Replacement every 30,000 miles (50,000 km)

tank
Monopoint throttle body BO%CH 36 mm dia.
Pressure regulator integrated in throttle body Pressure ; 1,06 = 0.05 bar
{nat adjustabile)
Salenoid injector Voltage 12 volts
Resistance : Approx. 1.2 2
idle speed requlation micromotor for light throttle Hot adjustable.
Throttle position polentiomeler with automalic Test using XR 25 & 17
tramsmission track and full load switch, Idie speed regulation: 10 to 18D

Throttle fully open . 255 max.
Engine stopped, ignition on, equal Lo or greatar
than 135
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FUEL MIXTURE

b S
ENGINE General
SIEMENS COMPUTER
Vehicle Rénix No. Homologation No. R.N.U.R. No. Diagnostic code
FAD U - FaDV 5101 708 101 7100 745 948 77 00 860 650 168-3
F40 L - Fa0 v S 101 708 101 7700 743 946 77 00 B60 920 176-3
XE3 A 500 F1a 1 FTO0 749 946 7 M) g5 BE4 158-3
o3 A 5101 718 102 77007459 940 77 00 B3E 259 165-3
X533 A 5007 718103 700749 346 T 00 R 148 174-3
RS7FB-Xx57 Ti(han 5 101 FrE R AT 00 749 946 _FT-'? 0 856 047 157-3
KETB- X570 T(Man) 5100 71102 7700 749 946 77T 00858 259 165-3
K578 - X577 (Man.) S101 T8 1032 FFO0 749 946 T7 00860318 175-3
HETH - X577 (Aut) 51401 782 Fron Faq g4y F7 00749943 152-3
HS57H-ASTT [Aut ) 5101718202 T7 00749 7 #7 00 855 565 166-3
Xl B -X57 T (Aut) S0V Tig 202 F7 00 749 947 JP O RED 19 169-3
Tdmprn-raturein"[ Bl | 20+ 1 40+ 1 B0 % 1 a0 1
Ajr temperature sensar, 3290 24400 107
i ta o - -—
Type CTH BOSCH { resistance in 12 GEE 26400 1270
Coolant temperalure sensor: 360 1315 300 210
to io G o
Type CTN SIEMENS | resistance in £2 4045 16(H) 370 270
Oxygen sensor : BOSCH LS H 24 rehealed 10 850°C Ny
Rich mixture | 625 ta 1100 mv
- Lean mixture - DioBOmY

Catalytic conwerter (siteated under tha floor)

$

Paper cartridge air filter
Temperature controlled from 26" to 36°C

Beplacement @ 12,000 miles {20,000 km)

EGR.

_-_-_-_-_‘_-—_—‘_‘_‘_'_'_‘—'—-—._

Arli-evaporaticn system | Camster

CANQ1

e

Ignitecen - Advance settings in injection computer
- lgmition power module (MPA)
- Pinking sensar

Plugs EYQILIEM HNGE
FC32 LS BCPSES

Gap: 0.9 £ 0.05 mm {adjustable)}
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FUEL MIXTURE
Principle of operation

-

PRINCIPLE OF OPERATION OF THE BOSCH MONOPOINT INJECTION SYSTEM

OVERVIEW OF THE SYSTEM

E

f—

i

10

Fuel tank.

Elecine tuel pumip

Fuel tilter

Pressure réegulator

Solenoid injecton

Air Demperatune Sensor

injection computer

Idling speed regulation micromaotos
Throttle postion polentiomeler

Canster bleeding cuntrol sclenoid

11

12

17

0

Fuel vapour absorber (canister),
Omygen sensor

Coglant lémperature sensor
lgnition power module (MPA)
Battery

legmilicer swilch.

Injection relay assembly - Fuel pump
control relay

Diagnosiic socked
Throttle body

Aar fil ber
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FUEL MIXTURE 1
Principle of operation

INTRODLUWCTION TO THE SYSTEM

This is-a low pressung monopoint injection system
wiith elecironic control for d-cylinder engines
which uses one solenoid injector positioned at a
central point (instead of one injector per cylinder
a4 {4 the case of multipoint injection systems)

The main part of the monopeint injection system
consists of the throttle body and its solenoid
injector, which injects the fuel ypstream of the
butterfly.

Fuel 1 distnibuted between the vanous cylinders
by the intet manifald

Vanous sensors detect the main engine operating
parafmaters which are indispensable to obtain the
best possible ‘mixture. - Based on this data, the
injection computer calculates the injector opening
time, supplies power if appropriate to the idling
speed regulation micromotor and the bleed
canister solenoid valve, and controls ignition
advance.

DIAGRAM OF COMPUTER PERIPHERALS

hAANIFOLD ENGIME SPEED
PRESSURE
I Y
Inlet alr temperature
i il Automatic trans. data
Pirking sensor m—l INJECTION [=—1 Airconditioningdata
Coofant circuin
 E— = Starter data
temperalure IGNITION b |
Hn“t'E“.r l,‘.ﬂ"dqlu L — - {ﬂWE“ - Fll“ ]Dﬂd End lh!’ﬂlF.1E'
positon data
Cheygen Sensor - - Mo losd data
}--.‘- T R . ———
FLIEL LEEDING IBLING SPEED gy
PUMP CANISTER HAREER REGULATION MODLULE
[RNPA)

")



FUEL MIXTURE

Principle of Operation E“?

THROTTLE BODY

~In -‘-h

1 - Injecior,

2 - Ajr lemperalure sensor
3 - Butterfly.

4 - Pressure regulator

5=  Fuel returm

The throttle body is directly an the inlet manifold
and supplies the engine with atomised luel Its
design is governed by the fact fuel % injected
centrally and the amount of air sucked in by the
engine 15 indirectly determined as a function of
bwo paramelers.
- butterily angle,
Enging speed

6 - Fuel il

7 - Throttle position potentiometer (cannol be
seen as il is positioned on the extension ol
the throttle shaft)

8 - Idling speed regulation micromotor

This injection unit can be divided into two
sections:

Lewiisr section

It consists of the butterfly and the throttle angular
position potentiometer. The idling speed
regulation micromotor i$ also secured Lo the lower
section of the throttle body

129



FUEL MIXTURE
Principle of operation

Pressure reqylator

2 = Air temperaiure sensor
Injecior

Upper section of the unit

Figd inlel

Upper section

This is the entira fuel system which consists of the
injector, the predsure regulator and the fuel pipes
Two obhigue pipes lead o where the injector is
fitted. The injector 15 supplied with {uel via the
lowwer plpe and luel retums o the lank via the
dpper pipe and. the pressure regulator.  This
arrangement of fuel pipes ensures that there is
sufficient fuel al the injector metering point and,
as & result, the vehicle starts efficientiy

B « Fual return.
Thermal spacer
8 - Butterfly

Lower section of The uniL

Fuel which 15 not injected is divided into two
tlows. One crosses the injector and Lhe other
shrauds the injectar,

This solution ensures that the njector is
contimuousty supphied with fresh Tuel and that it is
cooled rapiadly. The excellent performance of the
fuel system when the engine i« hot is due to this
SYS1Em

T inlake air temperature sensoris also fitted an
the protective casing of the upper sedtion
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FUEL MIXTURE
Principle of operation

-
R
i
1"2
G e o
.

FUEL SUPPLY

The tuel supply system transfers fual fram Lhe
tank 1o the solenoid injector It comsists of the
fallowing components:

A) Electric pump

1 = Electnic fuel pump.

i = Rubber hose

[
W

Rubber packing

Plastic casing.

L=
"

Stabnlising pan incorporated inihe Lank

6 - Fuol strainer

The electnic tuel pump s iIncorporated in the fuel
tank, It delivers fuel through a hilter to the
MOnopoint [Rjection Wit

The electric motor and the pump unit in the
elecinc Tuel pump are located in the same casing
They are continually swept with fuel and are
therelore always cooled

This technique make: for high performance,
whilst limiting the methods of implememation to
ensure that it remains sealed between the electnic
molor and the pumping unit.

There 15 o risk ol explosion as-a flammable
mikiure cannol be farmed in the electric motar
The connecting cover is Titted with electrical
connections, the nan-return valve and the
hydraulic union on the delivery side.

The non-return viallve maintains the pressure al a
constant level for some time alter the pump has
stopped in order (o prevent the fermation of
bubbles in the delivery system when the fuel
lemperaiure 15 1o igh

Il the temperature of the fuel is high, this type of
pump offers good delivery performance and
efficient sound-damping, as vapour bubbles in thi
fuel have already been remavad in the pump.




FUEL MIXTURE
Principle of operation

B = Sirainer

Impurities in the fuel may have a detrimental
effect on the operation ol the injector and
prefaurd régulator. To remove Impurities from the
fuel, a filter is fitted in the fusdl line between the
pump . and mjectar  This is situated under the
viehicle near to the reservoir. L contains a strainer
which traps any paper which may become
detached This is why it is imperative 1o kéep 1o
the direction of flow shown on the filter

B) Fuel filter C) Pressure regulator
4 3 2 1
4
. _d—.....
| . A 3
5 = L s e
T i - .-.l = -
3 e ine
il ,
1 Tl — s o
+ - %
2 - =
8 r : “j
1 5 z = r
1 = Filber éover 1 - Venlhole
2 - Sealing strip 2 - Diaphragm
3 - Filter houwsing 3 - Valve halder
4 - Segaling plug 4 - Compression spring
5 = Supporting ribs 5 - Upper chamber
6 = Paper b - Lowar chamiber
T = Papér support 7 - Walveplate

A diaphragm divides the regulator into a lower
chamber, subject 1o the alfect of the Tuel pressure,
and an upper chamber, where a calibrated helical
spnng rasts on the diaphragm. A moving valve
plate, permanently connected to the diaphragm
by the valve holder, is pressed against the valve
seeal by the action of the spring.
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FUEL MIXTURE
Principle of operation

A5 soon as tne prassure, which results from the
pressure of the fuel and the surface of the
diaphragm, exceeds the opposing force from the
spring, the valve plate is lifted slightly from iis
geat and the fuel can then return to the tank via
the parl of the pipe which 5 opéned up in this
way The campensating pressure between the
upper and lower chambers s approx; 1 bar. The
valve plate travel varnes depending on 1he amount
of fuel delivered and used. Fuel s not delivered
when thé engine is not running.  The non-retum
valve on the electric fuel pump and the pressure
regulator valve close the circuil, thus causing the
pressure 1 the system to be maintained lor some
time. This facility prevents the formation of
vapour bubbles after the engine has stopped, a5 a
result of the fuel being reheated in the supply ling
by the heal radiated by the engine. This ensurés
that the vehicle will start up again reliably

SOLENOID INJECTOR

1 - Conneclign.
Fuel return

3 - Fuelintake

4 - Col

5 - Rotor

6 - MNeesdle.

7 - Injection nozzie

The injector consists of a coil, electrical
connection, and a metallic body which gudes the
injector neddie wiih a rolar G bap

When the coil s not supphed with power, a halix
spring, assisted by the luel pressure, presses the
injector needle on bo itz seal
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FUEL MIXTURE
Principle of operation

As.soon as the coll is excated, the needie lifts
approx, 0.068 mm off its seal; the fuel can then
pass through the siot. The injection nozzle is at
the front end of the injector needle and ensures
that the fuelss well atomised

The cross-section of the fuel pipe at the injection
nozzle determines the "statistical capacity™ of the
injectior, e themazimum flow of fual 1o keep the
injectar permangntly open. The “dynamic flow"”,
mjected intermittently, depends on the injector
spring, the needle weight, the coil and the output
itage ol the computer If the fuel pressure is
constant, the flow of fuel actually injected only
depends on the time the injector is open

In order 19 énsure accurate mimimum Quantity
metenng, the Imector neadie and the rolor are
extremely hight in weight, which gives apening
pnd closing timet of less than a millisecand

THROTTLE POSITIOM POTENTIOMETER

Body with cursio

- Lower section of throttle body
Throttle shaft

- Bush

= Cursos

e L Pk =

Throttle body cover with poténtiometer track

5=-7 - Reslstancetrack
B-8 - Colleclortrack
9 = Cirimg

12-14



FUEL MIXTURE
Principle of operation

The potentiometar brush s mounted diractly on
the throttle shaft. The resstance tracks and the
electrical connectors are on a plastic plate screwed
to the lower part-of the throttle body, The screws
are protected by anti-lamper caps.  Voltage wall
bie supplied from a stabilised 5V supply

To obtain greater accuracy, the range of throttle
angles between |dling speed and full load is
divided batweean twa resistance fracks A paralled
conductive track {collector track) i allocated ta
aach ol the two resistance tracks

The brush s Titted with four cursars, each of which
iIsmatched to a potentiometer track. A conduclor
links the ressstance track and the corresponding
collector track of each cursor which allows a signal
to B transmitied from the resistance track 1o the
collector track

The first track covers the range ol angles from 0°
1o 24%, and the second |5 fram 18" to 90° The
angular pontten signals are converted and
interpreted by the injection cilculator

Mhe compuier makes use of voltage ratios so that
there is no effect on metering accuracy when the
potentometer is old or 1l there are temperalure
variations. To prevenlihe ingréss of moisture and
fareign bodies; an O ring is located in 2 groowve on
the outside of the potentiomeler base plate. The
potentiometer chamber is connected 1o Lhe
ambient air by a vend or upstream of the throtile
butterfiy by a special duci

IDLING SPEED REGULATION

This system of regulation sllcws the (diing speed
lo be reduced and stabilised. 1t ensures that the
idling speed s kept at the predetermined limit
under all conditions by means of & micramotor
wihich contrals throttle opering.  In order Lo
reduce the tendency ol vébicles with aulomatic
transmissions to-creep, the wdling speed decreases
when a gear is selected. The idling speed is often
increased: finitiation ol minimum engine speed)
when the air conditioning 15 activated, so that
adequate cooling performance |5 obtaimad

To aveld fluctuations in engine speed when the
compressar is activated, the engine keeps running
at the higher speed, even if the compressor is not
SClivated.

ldling speed regulation micromotor

= Body and glectric molbof
= Pinmion.

- Helical toothed whesl
Fositigring shaft

- Light throttleswatch

- Rubber bellows

W B kS o=
¥

The positicning shalt acts on the throttle Jever
and can therefore influence the flow of air o the
englne. [tisequipped with-a BE motor which acts
on the-positianing shaft via @ pinon-and & helical
tocthed wheel. Depending on' the direction of
rotation ‘of an sleciric moltor, the potitoning
shaft protrudes and thus opens or reduces he
butierfly opening angle as soon as the palarity of
the motor is reversad. A switching contadt, which
is closed when the positioning shalt touches the
theottle lever ond thus indicates the light throttle
position on the computer, 15 incorporated 10 the
positioning shaft, A rubber bellows, located
betwesen the positioning shafl and: the
micromotar casing, prevents the |ngress of
bl re and dost.




FUEL MIXTURE
Principle of operation

COOLANT TEMPERATURE SENSOR

INTAKE AIR TEMPERATURE SENSOR

1 = Electncal connection.
2 = Housing,

3 - CTN thérmsstor.

The engine temperature has a considerabie
influence on fuel consumption A temperalure
sensor Incorparated in the cooling system
measures the temperature of the engine and
lransmits an electrical signal to the computer. It
has a threaded bush which shrouds a CTN
(Negative Temperature Coefficient) semi-
canductor resistor {thermistor), The computer
makes calculations using the resistanca which
wares a5 a lunction of temperature.

m
L ———
N

—

SR

Rt

1 - Intake air.

Z - Moulding

3 - Prolection against conlact
4 - CTN thermistor

§ = Injector

The density of the intake air depends on s
lemperature. To counteract this phenomenon, a
temperature sensor 15 mownted inv the injection
unit intake pipe and indicates on the computer
the temperature of the air sucked in by the

engine.

The sensar consists of & CTN thermistor. The
thermistor is located at the end of a moulding at
the point where the intake air flows quickly, so
that temperature variations can be detected as
quickly as possible

The electrical connection for the sersor and the
injector are fitled with a &-track connectar
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FUEL MIXTURE
Principle of operation

ABSOLUTE PRESSURE SENSOR

PINKING SENSOR

——

AE 048 11

1 - Connecior

2 - Inlet manifold pressure Lapping Lube

The pressure in the inlet manifold is measured by
i sensor which provides an electrical refleclion of
the pressure in the intake mani fold

This signal is one of the main parameters for
talculating injection and ignition Limes

This I8 a plezo-resistive sensor. The pressure
modifies the resistance of zones with a silicon
Crystal

The sensor, supphed with § V, indicates on the
compuler an electrical reflection of the pressure
using variatians in resistance. |t 15 connected to
the inlet manifold by a rubber hose and must be
fitted as closely 1o the intake manifold as possible,
1o reduce the response time of the injection
Lystem,

R 0241

1 = Threaded socket

2 - Prolective cading.

I - Connection

The pinking sensor consists al a threaded socket
in the cylinder head or block and a casing
containing a plezo-electric ceramic disc
comprissed by a metallic weight held in place by a
flexible washer

The metallic weight i3 subjected Lo engine
vibrations and compresses the sensitive piezo-
electric element to a lessér or greater extent. This
element transmiis electnc pulses which are sent {o
the computer. i1 pinking occurs, parasitic
vibrations of a delined freguency appear and
generate efectric pulses ol the same frequency
The computer receives this information, detecis
pinking on ane cylinder 8l a time and corrects the
advance as required for each cylinder. Then, if
pinking 15 no longer detected by the sensor, the
computer very gradually moves the ignition point
1o the mapped value in accordance with the
Engine management system
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FUEL MIXTURE
Principle of Operation

REGULATING FUEL RICHMESS BY LAMBDA
SENSOR

Regulation of fuel richness by an axygen sensor, in
conjunction with the 3I-way catalylic
converter offers the advantage of eliminating
most of the three main pollutants contained in
exhaust gases (CO, HC, NOx)

it is essential for the good functioning of the
catalytic converter that the fuel mixture |s
metered very precisely to give a richness factor of
1 (i.e. near to the stoichiometric ratio of 1 g of fuel
1o 14.8 g of air}

The principle of regulation is hased an the
continuous measurement by the oxygen sensor of
the amount of oxygen n the exhaust gas and by
correcting the richness measured in this way. LT

Overview diagram of richness regulation

Making mixiure

Aar- fuel inlet

Injectors richer or leaner
metering
Compuler
Comibistion
Correctionof
InjEctaan timing
&

Exhaust gas Ouygen sensor : Reference

voltage
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FUEL MIXTURE
Principle of Operation

Dixygen sensor

93573 /1

1 - Protective sheathing
2 - Ceramic Sensor

3 - Meiallic base

4 - Ceramiccontacl bush

§ - Pratactive bush
6 - Electrrcal conmection

T = Heatingelemarnl

Fitted o0 the exhaust downpipe, the oxygen
sensor transmils altérmating rich mikture - lean
minturé data to the computer in line with the
mixlure richness The exteror of the ceramic part
al the sensor is in conlact with the sxhausl gas
Ivig the protective sheathing) and the exierior
part 1% in contact with the ambient air (via an air
went in protective bushy

The cperating mathod of this sensor 15 based on
he chpocity of the ceramics used to conduct
oxygen ions from a temperature of approx. 250°C

If the oxygen content is not the same al both sides
of the ceramic section, an electrical valtage it
estaplished hetween the Dwo Himil surfaces,  This
voltage, which is an electrical retlection of the
akygen content of the exhaust gas, s therefore
transmitied to the computér which corrects the
impEction timing

Some sensors ané fitted with 2 heater resistance
supplied with power afier the ignition. This
primes the sensor more guickly

Electrical reflection of the sensor as a Tunction of
the ratio of excess air entering the engine (A} :

e

miy Rich mixtuno Lean mulxturo
{lach of ki) {omcess al)
5
& 100G
f
l —
5 800 ﬁ
r
v 600 [
o
J e
% 4
=l
9 200 P
L] \-—‘___‘_
5 | |
080 .90 1.00 .38 120
Coafficient of air &

= Amount af air actually taken in

Amount of air theoretically necessary

Richness
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FUEL MIXTURE
Throttle body

DIAGRAM OF CONNECTORS

G 5430-HY

Connector (A)
Crperation of injector and air femparature sensar
1+ 4 » Airiemperature sensor

F «  # Injecior

E | « Ipjecior sarth

Connector [(B)

Operation af idling speed and light throlile
switch

1 4+ 2 - ldling speed reguialion macromobor

supply

Fand 4 - Light throttle switch

7654321

890 543 11

Connector [C1)

Operation of throitle position potentiometer, full
thrattle switch and automatic transmission
potentiometer

1 - & Automatic transmisshon track.,

i

2 Throttle position information lor injection
Injection track earth
= Full lead switch

Thrattle pontion information Tor autamalic
[Famsmission

¢ inpectian track snd full lead switch,

Automatic transmission track earth,
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FUEL MIXTURE
Throttle body

Developmeant

Throtile polentiomeler conneclors are being
replaced by S-track connectors. The AT track 1s
now removed. The throttle position information
is sent by the injection computer to the AT
Cormpuler

Gq 541 1R

Connector (C2)

Thratile position potentiometer and full load
switch

1 - Earth
2 - Throttle position information

Mot used

Potentiometer feed and full load swilch.

Full load [ formatiom

3 . ) =
LH N s

: .:-i5;;g:;.‘-i'.'l""!‘|'!"if;'5'-'§'l.':"'M{:E]}..
PR

Remove the air intake cover (F Engines) or the-air
filter (E Engines).

Disconnect:

— the connectors (A), (B) and (C),

- the fead (1) and the fuel return (2) pipes (mark
prior to removing),

- the accelerator control cable (3).

Remove the mounting screws (4) and take out the
throttie body,

cenl off the intake manifold opening (with a
cloth) to prevent the entry of any foreign bodies,

When refitting

Replace the seals between the manifold and the
thrattle body. If a rubber spacer is used to secure
this, check it wisually and only replace L if it is
deformed.

MNote !

With the throttle body removed, the Lwo SeCtions
are held by plastic connections with firtree clips
Pinch together the ends of the firtree cips to
seporate Lthe two parts.
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FUEL MIXTURE
Throttle body :

REMOVING - REFITTING THE INJECTOR AND THE
AlR TEMPERATURE SENSOR

i 5a1 1

It % nol necessary Lo remove the thratile body 1o
Fémove thisse components

Remaove the air intake cover (F Engines) or the air
lilter (E engings)

Disconnect the connector (4)

Remove screw (1) and raise the cover (2)

Release the leads from the mounting (3)

Take out

= The connectar (4) after lirst releasing the hooks
{5)

~ The injector {6) from i1s housing. (Itis only held
in place by O rings: )

When refitting

Heploce the injector’ O ning séals and lubricate
ihem

Refit the injector equipped with the caver such
that it can be correctly fitted and secure the
assembly in place

Check thal the connecior are correctly hitied

REMOVING - REFITTING THE IDLING SPEED
REGULATING MOTOR

Remove the air filter (E Engines) or the air inlake
cover (F Engine)

The motor may be remaved withoul removing the
throttle body. However, access (o the screws (s
facilitated by removing the throtile body
mounting bolts and releasing it without
disconnecting the fuel pipes.

Disconnect the donnector from the motor.

Remowe the mounting bolts and take out the
mobor,

Whaen refitting:

No readjustment is ta be performed, However,
wrilh the ignition on, if thé lght throttle switch on
the XHIS test box 15 not illuminated, place a shim
between the throttle stop and micromotor so as
lo ablain the no load wwitch seiting. Switch the
ignition on then off and the micromotor should
be positioned in the cold start setting. Repeat the
operation withaout the shim, then check the
position of the throttle butterfly with the igniticn
an and the éngine stopped

TEST BOX XA 25 & 17

Value #17 Engine
135 milm E7I
110 min. ETF
125 min Fap
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FUEL MIXTURE
Throttle body

CHECKING THE NO LOAD SWITCH
Disconnect the molor conneclor

Without operating the accelerator, check the
resistance petween terminals 3 and 4. This must ba
gero (Switch closed)

With the accelerator depressed, the resistance
should be infinite (switch open).

CHECKING THE IDLING SPEED REGULATING
MOTOR

Discannect the conneclor

Check the resistance between terminals 1 and 2 ; it
should e betwesn 5 and 50 L3

Brefly supply power to the motor (terminals 1
and 2}; it should be possible te see the
positioning shalt move

= Supply power to the Molor again, reéversing
polarnity; the direction of rolation is reversed
and the shaft also mowes

Note ;

If resistance is zero or infinite or if the positioning
shaft does not move when the motor s supplied
with power, fit a new motor

REMOVING REFITTING

POTENTIOMETER

THE THROTTLE

94 503 AT

The throttle postion potentiometer (A) is set at
the factory, the mounting screvws are fitted with
anti-tamper caps Under na circumstances should
these be desiroyed 1o adyjust the polentiometer.

If a detect occurs, replace the throtile body casing

Remowving

Remaowe the air intake cowver or the air filter and
the complete throtte body assembly.

Remove the upper part ol the throtile body and
the idling speed regulaling motor.

When refitting

Change the seals:

Refit the throttle body and ancillary units

O the XR 25 Lest box cheack |

— that the part load and full load bar graphs are

présent and
- the cold start position {#17).
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FUEL MIXTURE
Throttle body

POTENTIOMETER CONTROL

The minimum value 10, which s specified in the
lechmcal notes, isnot a directly adjusiable value.

This-value 15 memonsed in the computer which
stops the micromator from returming any Turther
when the potenbiometer value réaches 10. For
lower values, the micromotor would reach the
end of its travel and it could be damaged if it
remained in the stop position too long while still
being ted (example; air lock)

Reading minimum throttle position values

Despite there being a minimum wvalue
programmed into the compuier which should not
be exceeded, the micromaotor may still be moved
back far enough to bring the butterfly into
cortact with the mechanical stop

In this case the value lor the potentiomeater is
between 5 and 7 {value read under # 17 on XR
25}

Test method

Conditions : Engine hol, atdle speed.

Fit & 5 mm shim betwesn the micromoter piston
and the throttle control

Mo load information is retained, but the (dle
speed I5 incorrect; the computer theretore
reduces the idle speed and moves the micromotor
Mully back

0 5402 R

At the most 5 seconds after fitting the shimi,
disconnect the 4-track connector (B) and remove
the shim,

The throttle contrel then moves back 1o rest on
the mechanical stop (nol adjustable) (D). (The
engine speed drops to below 500 rpm and the
engine may stall.)

in this pasition the value read under # 17 on the
KR 25 s between S and 7

(Switch the ignition off then on again so that the
regulation system can operate normally after
recannecting the § -track connectar )

Reading the full load valus
Conditions ;: Engine stopped, ignilion.on

Fully depress the accelerator pedal and check the
thrattle fully opens.

The value read under & 17 on the XR 25 should be
greater than 230

gar graph 10, lgfi-hand side, should illuminate.

NOTES:

- The maxmum value under & 17 is obtained
before reaching the full load position on the
pedal (for 34 of pedal travel),

- It there are problems with engine speed
reguiation, check that the acceleralor cable is
adjusted correctly for the no load position so
that the no load switch 15 operating correctly,

= When turring the ignition off, the micromotor
it fed in the “advance® direction in arder to
position the throtille correctly for the next Lime
the engine is started. (Dnly for monopoint
injection engines.)

12-24



»

FUEL SYSTEM
Fuel pressure

CHECKING THE FUEL PRESSURE AND THE FUEL PUMP OUTPUT

ESSENTIAL SPECIAL TOOLING

1 x:2,000 ml graduated task.

Mot 543 0 - & bar pressure gauge
Mot. 867 -1 ter + 2 bar pressure gauge
Mot S04 T unian for measuring thie pressure

The readings can be taken with the enging
running at (dling speed or with the engine
stopped by intérconnpécting terminals 3 and 5
(thick wires) on purmp relay (236).

e

/! /7 ,r;.:""-h-.h 94556 R

Remaove the air filter or intake cover
Disconnect the fuel feed pips (A)

Fit the T enibn in position (Mat, 904) and connect
up the -1 +2 bars pressure gauge (Mot. B67)

Disconnect the return pipe (B). In ils place it &
hose with the other end ina 2,000 ml graduated
fiask

Run the fuel pump for 1. minute and measure the
pressure and the gquantity of fuel that has been
pumped Into the Hask
Pressure: 1.06 & 0.05 bars (E and F Engines)
Adindrum output) 0.83 min. (E englne)
1.08 lfmin. (F engine)

=

ATTENTION :

If the outpul is low, check the voltage supply 1o
the pump (1 volt drop in the voltage supply
represents approximately 10 % loss of output)

NOTE :

The operation of the fuel pump safety valve can
be checked; 1o do this, use the 0 - 6 bars pressure
gauge (Mot. 843) in place of the pressure gauge
used above

Run the fuel pump, pinch flat the reéturn pipe (B)
briefly. the pressure should stabilise at approx. 3
ar
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INJECTION
Speed sensor

Checking

The speed sensor can be checked usng the XR 25
Lest box ar & mullimeier

Using test box XR 25

It is possible to display if the computer i§ recaiving
the s:ignal from the sensor using line 8 ol the
right-hand bar graph of the diagnostic fiche. This
should go out when the engine is cranked.

The polarity of the speed sensor can be checked in
the same way using the lelt-hand bar graph of the
same ling. This will light up when the enging is
cranked if the sensor wires are 1nterchanged

With a multimeloer

- Measure the résislance at the sensor conmecior
it should be 200 £ 50 6.

- Read aoff the voltage supplhed by the sensor. To
do this, use the multimeter in the alternating
voltmeter position. When starting, this voliage
should vary alternately (greater than 150 my)

REFLACING

Disconnect the cannector (1)-and free It from its
support.

Remove {he sensor securing screws (2} and remove
the Sensor

WHEM REFITTING

Resecure Lhe sensar with Lhe shouldered screw
and the washaers

Ensure that the connector ks cormectly reconnected
and Is locked in place

H4.251 %
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INJECTION
Pinking sensor

CHECKING

The pinking sensor can anly be checked using the
XR 25 test box,

It is possible to display if the computer is recasving
infarmation fram the pinking sensor using # 13 of
the XR25. Al & speed of approx, 3,000 rpm, the

value read off must not be zero and should vary

Dunng a road test the right-hand illuminated bar
graph online 12 indicates whether there is a fault
an the pinking sensor circuit (faull not
memarised)

POSITION

F3P Engine

The sensor is mounted on the cylinder head
betwesn cylinders no. 2 and no. 3, on the level al

the plugs.

ETIEngine

The sensor s mounted on the cylinder block
between cylinders no. 3 and no. 3, under the inlet
manifold,

REPLACEMENT

Cisconnect the connector (1) and unscrew the
pinking sensor (2] using a Lool (Mot, 1155}

WHEN REFITTING

Ersure that the connector is correctly refitted and
locked in place

NOTE :
The tightening torgoe for the sensor s 1 daMN.m
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INJECTION
Absolute pressure sensor

The absolute pressure septar 15 5ecuared to the
souttle nexl bo the MPA igmLion power module.

CHECKING

BEREOTER

A - Earth
B - Duiputvoltage
C - Powersupply

Check :

= the condition of the pipe connecting the
sernor the the intake manifold,

— the sensor powaer supply between terminals (&)
and (C} (Valtage = 5 Volis),

- the sensor oulpul vollage between Lerminals
(A) and (B). (It must be between 0 and 5
wvilts)) The variabtlon ol voltage can also be
checked in situ by acting on the vacuum hose
Wi th O maniusl vacuum pumig

The vollage should drop as 1he YaCuum INCreases
{or increase as the pressure increases)

NOTE :

The XR 25 can display i1 the computer is receiving
infarmation Iram the sensar using # 0¥ {manifold
pressure as an absolule value) If the computer 15
not receiving the pressure information, ling 7 of
the bar graph is illuminated and the pressure read
al -# 07 s ther 103 millibars. This fault is not
stored by the computer

REPLACING

Cisconnect:
- the electrical connector (1),
- thevacuum hote (2)

Reigase the pressure sermor (3] which is clipped 1o
its mounting

When refitting

Ensure that the connecior and Lhe sensor are
properly fitted on the mounting
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INJECTION
Oxygen sensor

REPLACING
Disconnect the connectar from the electrical
Wwiring

Unscrew the oxygen sensor from (18 support at the
entry 1o the catalytic converter and clean the
thread

HLE51 R

1 - Oxygen sensor,

2 = Conneclor

When refitting

Apply anti-§tick lubncant (high temperatures} to
the oxygen sensor thread anly,

Hand tighten the oxygen sensor

Tarmue tighten 1o 2.7 1o 3.4 dah.m.

Reconnect the electncal wiring connector

NOTE:

The wires for the oxygen sensor cannol be joined

of soldered. If one of these wires breaks, replace
the sensor
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INJECTION 1 7

Computer L
REPLACING THE COMPUTER EXTRA
RENALILT 19 It is.in the passenger compartment, on the right-

hand side of the vehicle, under the glove box
The computer s mounted tn the enging

compartment, oh the right-hand inner wing, in a Disconnect the battery
plastic casing which pratects it agamst splashing
BlC. Remove the fuse box (2), (2 1orx screws (3))

Dizconnect the battery

Remove the sirap and take oul the: case from its -,

location e ”'"'_]'_ 3 _-”_:ER'__

I

Remove the cover from the case and disconnect ||\ |I 2 &
the connector-which connedis the compuler 1o 1 f
the wiring harness ! e

ng l'ﬁl . . |
Remove the securing screws and take oul the i I'
comptiter from its case | - 3 »d

\Q:-L B et |
e u A

Hemaove the trim,

1 - Strap
2 - Covir

3 - Wiring harness

4 - Mounting screw,

Lndo the strap halding the computer in place and
release it from the mounting plate.

155



INJECTION
Computer

CLIO

The computer is located al the rear of the engine
compartment in the right-hand plenum chiamber

Bisconnect the batiery

Remove the right-hand plenum chamber grille
and the jack,

Bisconnect the connector (1)

Remove holts{2), nut (3) and strap (4)

Remove the support and the plastic casing of the
COHTHEM LT

H SATH

5 « Plashic cating

6 - Computer

When refitting

Ergure the conneclors are cormectly réfitied and
check they arelocked in place.

17-6




INJECTION
Injection relay

REMOVING THE RELAY S

CLIO

LERT

5 - Plastic casing

B - Compulér

1= Inpectionand fuel pump relays (thick wire)
The relays aré in the plenum chamber &t the right-
hand side inside the plaslhic casing protecting the
compLler

Remove the plastic casing see "Remowving
computer” ) and open it

The relays are secured Lo the cover

RENALULT 19

Release tab {1) and it the cover of the protective
casing (front lefi-hand wheel arch)

The relays are in the 1op part of the cover

i E20 R

2 - Pump relay (the one with the thicker wire).

3 - Supply refay

17-7



INJECTION
Injection relays

EXTRA

They are fitted in the passenger compariment,
under the glove box, on the computer maunting

plaie

Disconnect the battery (see "Removing the
computer

Undo the scréw securing the relay to the plate.

o 2a5 A

1 = Supply and injection locking relay

2+ Fuel pump relay [heavy wire)

When refitting

Ensure that the connectors and those adjacent are
properly hitted
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e FUEL MIXTURE
ENGINE General
Engine "
Vehicle ype
T Suffix Bore Stroke | Capacity | Comp. | Gearbox | OF iniection
e (mm) {mm) {cc) Ratio
K53Y F3p T04-706 Manual
X53Y FP | 705707 Automatic M‘;’!‘;’%‘:"L
827 815 1794 9.7/ eetilebod
XSTC F3p 710 3
Manual
X5TU Fap 74
F Idle adjustment Fuel
Engine = "
Speed (rpm) Richness (CO) Special notes {:;:f"[zm’;g
F3P 704-706 750 * 50° Eurosuper 1095
F3P 705-707 B50 + 50* VC | 03max Eurosuper 1.0. 95
F3P 710 VL ; OD5Smax. Eurosuper 10,95
750 ¢ 50°
F3p714 Unleaded petrol 1.0 M

*  For coolant temperature between 80° and 100°C
VC : Test value
VL : Legal value

TYPE OF FUEL SUPPLY

REGULATED MONOPOINT INJECTION

Fuel pump submerged in tank: BOSCH.

Voltage 12 volts
Pressure 1.06 bar
Flow 65 I/h minimum

Fuel filter located under the vehicle in front of the
1lank.

Replacement every 30,000 miles (50,000 km)

Monopoint throttle body

BOSCH 38 mm dia.

Pressure regulator integrated in throttle body

Pressure: 1,06 + 0.05 bar
{not adjustable)

Solenoid injector

© 12 volts
: approx. 1.2 0

Voltage
Resistance

ldle speed regulation micromator for light throttie.

Not adjustable.

Throttle position potentiometer with full load
switch,

Test using XR25 #17

Idle speed regulation: 10 to 180

Thrattle fully cpen: 255 max.

Engine stopped, igniticn on, equal o or greater than
125

121
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