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IGNITION AND FUEL
INJECTION SYSTEM
BOSCH MOTRONIC ML 4 - 1

INTRODUCTION

The ignition and fuel injection system MOTRONIC ML 4-
1, depending on appropriate signals detected by sensors
located in the most critical points within the supply sys-
tem, allows to maintain the best engine operation
throughout all driving conditions reducing, at same
moment, the emission of polluling matters.

The integrated Motronic system moniors together in an
unigue control unit, both ignition and injection, using for
both operations signals coming from same sensors, thus
reducing system complexity and costs.

The control unit is alsc equipped with a self-test feature
that provides useful indications about anomalies or op-
eration matfunclions.

For more details, refer to “WIRING DIAGRAMS AND
ELECTRICAL DIAGNOSIS".

SYSTEM FUNCTIONS

The following are the mosi impernant functions performed
by Molronic system:

- Injection timing adjustment.

Thistunctionis performad in a very precise way using
¢harts already memorized inthe electronicunit de-
pending on engine R.P.M. and load. The timing is
oplimized according 1o battery voltage and engine
temperature. Further adjustments are made bothio
avoid knocking andto compensate for the decrease
ofinlet air quanlity ataltitudes higherthan 2,000 mt.
{6,600 feet).

Spark advance adjustment.

Spark advance is also gained from & chart memo-
rized in the electronic unit depending on engine
R.P.M. and load. The value in then optimized accord-
ing 1o the inlet air and engine temperatures.
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Cold start check.
During the cold start the unit monitors the spark
advance (depending exclusively upon engine RPM
and temperaiure} and the injection timing (recov-
ered from a programmed value and correcled ac-
cording to the inlet air temperature, to the engine
temperature, 1o the battery voltage andiothe engine
R.P.M.). Duringthe start phasetiheunit, until a stated
A.P.M. {depending upon engine temperature)}, pro-
vides injection at each ignition pulse and so in four
phases for each engine cycle.

Accelerator enrichment control.

Ateachaccelerator demand, if the signal change of
the air rate measurement device becomes greater
than a predetermined one, the electronic unit not only
adapts ignition to the new requiremsant but further
increasesitto rapidly reachthe demanded R.P.M. At
vicinity of predetermined R.P.M., the injection in-
crease is progressively eliminated.

Fuel cut-off at deceleration.

The fuel cut-off is of adapted type.

Fuel injection is deactivated when the throtile is
closed and R.F.M. is greater than 1,080. Before
reaching the idle condition the dynamic of R.P.M.
decrease is checked. if it is higher than a predeter-
mined value, the fuelfeeding is parially resumed in
orderto oblain a soft decrease of engine R.P.M. untit
idle condition is reached.

Constant idie speed control.

The engine idie speed is contrclied in every opera-
tional status by means of an appropriate actuator.
During engine idling, the actuatorwarksona throttle
by-pass in order to maintain the engine real R.P M.
at the predetermined value.

Maximum R.P.M. limltation.
Fuel injectionis interrupted when the engine reaches
6,300 R.P.M. to avoid engine overioading.

Lambda probe check.
To get maximum efficiency fromthe cataivtic exhaust
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T Eea
pipe it is mandatory that engine runs with a stoic- - Evaporator emission solencid valve control.
hiometric ratic as close as possible to the theoretical Fue! vapors are collected in the related fiter. A
one. The "lambda” probe produces a signal, proporl- solencid valve controls the vapors flow toward en-
tional to the presence of oxigen in the exhaust, that gine, controlled by the unit when engine Is hot and
is sent to the electronic unit which corrects, in real under load.
time, the stoichlometric ratio.

System functions and related sensors and actuators are graphically shown:

EHGINE CODLANT
TEMPERATURE ELECTRIC FUEL PUMP

AlR FLOWMETER

iINTAKE AR
TEMP. 8ENSCA
e

THROTTLE YALVE
MINMAX -
THROTTLE

OPENING SWITCH
S
"-\.\_\Hﬂ\.

CONSTANT IDLE ADJUSTMENT
ACTUATOR

ENGINE R.P.M. AND
TIMING SENSOR

"
{

- h% YAPOR CONTROL

AUXILIARY FUNCTIONS: SOLENOID YALVE

+ AIR CONDITIONING
COMPRESSOR OM SIGHAL

« QASOLINE TYPE PROVISION Mg |
+ ENGINE TYRE ] L

+ ANTITHEFT FUNCTION

BATTERY
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SYSTEM COMPONENTS

The Motronic system Incorporates the following components with related connecting cabies.

T

DO
1

2

| i J !24

1.  Spark piugs 14. Airintake duct.

2. Injectors. 15. Alr flowmeter.

3. RP.M. and iiming sensor. 16. Inlet air temperalure sensor.
4. Engine coolant temperature sensor 17. Alrcleaner.

5. Qil fumes separaior. 18. Intake manifolds.

6. Airintake box. 19. Fuel pressure regulator

7. Constant idle adjustment actuator. 20. Fuel manifolds. -

8. Fueltank. 21. Ignition distributor.

9. Electric fuel pump. 22. Relays.

10. Ignition and injection unit (Motronic ML 4-1}. 23. Ignition coil.

11. Fuellitter. 24. Lambda probe.

12. Throttle valve. 25. Evaporator emission soienoid vaive.
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NOTE:

FUEL, AIR SUPPLY & EXHAUST SYSTEM

Each Individual device will be lllustrated In
the paragraphs reievant 1o the systems in
which they operate (Fuel supply, air supply
etc.).

CAUTION: IN CASE OF MAINTENANCE

WORKS ON ELECTRONIC SYSTEM

= Remove the electronic unit In case the
car I1s oven painted at temperatures
higher than 80°C (176°F) or when weld-
ing operations are performad on car
body.

- If electrical accessories are installed on
the car, It Is always advisable to discon-
nact the electronic unit and check their
oparation with the unit disconnected. it
is mandatory not to derlve any connec-
tion from the unit wiring.

- Before attempting to work on any com-
ponent of the system, ensure no discon-
nected connections, no loose clamps,
rno obstructed or cut pipes are evl-
denced.

= Never connect or disconnect the plug on
the electric unit if ignition Is powered.

- Do not short to ground, as a check, wires
bearing high or low volage.

- Do not siant engine with batiery discon-
nected.
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CHECKS AND TESTS

The electronic ignition andinjection is provided with a “self
test” funclion which allows a quick location of matfunc-
tions, providing a very quick and precise remedy.

Refer to WIRING DIAGRAMS AND ELECTRICAL Di-
AGNOSIS Book for further details.

NOTE:

Before proceeding wih test and trou-
bleshooting shown in the WIRING DIA-
GRAMS AND ELECTRICAL DIAGNOSIS
Book, k Is advisable to carry out a visual In-
spactiononmaln components and connec-
tions for Integrity, correct position, good
electrical connections, absence of leaks,
etc.
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FUEL SUPPLY AND VAPOR RECOVERY SYSTEM
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

FUEL SUPPLY AND VAPOR
RECOVERY SYSTEM

INTRODUCTION

General description

The system allows fuel contained in the iank 1o be sucked
by a pump and, through a filter and a pressure regulator,
sent under constant pressure to the fuel manifolds which
feed the electroinjeciors.

Notes on usable fuel grade: Ociane Number.

The octane number defines gascline resistance 1o
detonation.The use of gasoline having the correct octane
number is mandatory 10 avoid the detonation phenome-
non thal could be dangerous for the engine.

The antidetonaling power increases along with octane
number Normal gasclines show an octane number that
varies between 91 and 95 RON (Research Qclane
Number) or between B6 and 90 PON (Pump Octane
Number}).The PON octane number (declared at USA
service stations) is determined as foliows:

RON + MON *

= POM
2
* Moior Octana Number.

NOTE: PON octane number is normally 5 points less
than RON octane number.

91 RON = 86 PON

85 AON = 50 PON

The engine requirements to operate correctly,

are:
use of unleaded gascline because lead
presence rapidiy wears out the catalytic
converter of the exhaust system.

- use of gasoline having PON octane number
at least equal 1o 90. Upon request it is
possibleto use gasoline having PON octane
number at least equal to 86 but it is neces-
sary 1o change the device that looks like a
relav colored YELLOW OCHRE lacatard nn
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the Motronic unit with a similar one but
colored SKY BLUE.

{For more details, refer to WIRING DIA-
GRAMS AND ELECTRIC DIAGNOSIS
Book, Motronie unit).

NOTE: Avold excessive use of detergent additives
that, in the long run, might damage gaskets
and cther parts of the system.

EMISSION CHECK

“This vehicle conforms U.S.E.P.A. and California regula-
tions applicable to 1991 M.Y. new light duty motor ve-
hicles” {Refer to engine “tune up” label, located on cooi-
ant radiator).

FUEL VAPORS RECOVERY SYSTEM

in case of high environmental temperatures and of drain
pipes, fuel contained in the tank heats up producing a
great quantity of vapers which, if released in open air,
could have severe poliuting effects. The vapors conirol
system provides the possibility to recover those vapors
and burn them out in the engine.Vapors coming from the
tank are cellected in vapors - liquid separator through
three vent pipes.In the separator a portion of vapors are
condensed and relumed back as liquid to the tank
through the three pipes. The remaining vapors coming
out from the separator are sent to a depression valve
{vent control) through an anti-capsizing valve that avoids
gasoling 1o come out from the tank in case the vehicle
turnsover. When the depression in the sucking manifold
is lower than 4.5 kPa (0.65 p.s.i.) the valve stays closed
and vapors are prevented to reach the fuel vapors filler.
Above these limits, vapors are aliowed 1o enter the fluid
vapors fiters, where they are absorbed and stored by
aclive carbons.A solenoid valve is inserted between the
manifold and the fuel vapors filter. When the solencid
valve is not energized, the sucking lines are closed, thus
the fuel vapors are stored inside the fuel vapors separa-
tor, due 1o the active carbons.Should the solencid vaive
become energized, due to pressure difference, fresh air
is introduced through the hole cleaning out the carbons.

Varmrme HAirardod indes tha amnsias intaba sosdoes aes
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bumed out in the combustion chambers. The solenoid
valve, monitored by the injection control unit, is opened
only with the engine under load, while with engine cold or
idling the sclenoid valve is closed and vapors are not
bumt cut. An air intake valve and a vent tube enable

Vapors recovery system simplified schematic

EVAPORATION
BSOLENOID
YALVE

ACTIVE CARBONS
VAPCR FILTER

N

extemnal alr to enter and/or comegut from tank compen-
sating for pressure varations.

The ani-capsizing valve avoids fuel to drain out from the
circult if the vehicle lurnsover completely.

YAPOFR - LIQUIC

SEPARATOR
ANTHCAPSIONG VALYE

AR INTAKE YALVE
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NOTE: U.S. legislation on subjeci of aimos pheric
pollution (Clean Alr Act) prohibits, at Sec-
tion 203 emended, from tampering with the
anti pollution system componants or from
altering the relavant features.

“Tempering with™ may be defined any op-
eration able to produce alterations or modi-
fications to characteristics outlined in this
manual.

All Alfa Romeo vehicles are approved
and, before leaving the company, have
undergone to many tests to assure their
confarmity to those characteristics.
Yehicles not meeting the characteristics
because they are not adjusted, not set or
bearing modifications compared with the
approved type, mighi not conform to law
prescription on pollution, and also burn a
great quantity of fuel.

The characteristics and data contained in
this manual have been registerad at U.S.
entitled authoritles.

Reference Is made to above mentloned
characteristics when checking the confor-
mily to the approved type.

WARNING:

Before attempting 1o work on the engine

supply components, carefully observe the

following indications:

= Ensure shop Is provided with  equip-
ments sultable to operate safely (fire ex-
tinguisher, etc.)

- Disconnect ground wire from the bat-
tery to avoid that an accidental contact of
cables bearlng power with the car body
may cause spark and then fire.

- Putdrained fuel into a sultable container
equipped with safety cap.

- DO NOT SMOKE OR USE FREE FLAMES
IN THE CLOSENESS.

http://alfalover.dhs.org/164/s7a0410.jpg (1 of 2) [2002-02-16 22:48:45]

iEea
FUEL TANK AND FILLER NECK

The tank is made of in metal sheet according to the fire
prevention laws and is secured with bolts and brackets to
car body in correspondance of vehicle rear axle.

On the upper surface it shows circular openings o give
room for the pump assembly, the fuel level probe and
three vants for gasoline vapors that are sent to the vapor/
liquid separator.

The liller neck is connected to the tiller by means of a
rubber sieeve linked 1o gasoline vapors recovery system.

FILLEF _ TC VAPOR -LIGUID
Cap BEFARATCR

VAPORS \ -

VENT LINE 4 e TETuRH
FUEL DELIVERY
LINE
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=a FUEL, AIR SUPPLY & EXHAUST SYSTEM %}_
REMOVAL /INSTALLATION 8. Remove rear right wheel.
8. Remove clamp connecting the sieeve to the liller
1. Position vehicle on lift platform. neck.
2. Disconnect ground lead from the batiery. 10. Remove tha filler neck bracket securing filler cap o
3. Discharge pressure in the tank by loosening the filler fender and frae the filler neck.
cap.
4. Empty tank sucking the fuel through the filler cap
using an appropriate pump.
WARNING:
Put fuel drained from the tank In suitabie
comalners.
BAACKET, !
5. Working fromtrunk, remove lower irim  and remove
the access cover to the pump and level probe as-
sembly.
: ’ SLEEVE
6. Disconnectall electrical connections fromthe pump
and level probe.
7. Leosenclamps of fuelintake, retumn linerand vapors:
vent and withdraw liner from the pump. CLAMP
11 Lt the vehicle.
12. Remove rear stabilizer bar
13. Loosen, without removing, rear crossbeam {ioosen
the four screws leaving it connected by means of
suspansion links).
14. Maintain in position the tank using an hydraulic jack
15. Loosen all tank securing screws, included those
securing brackets suslaining the parking brake
cables.
SRR 16. Ham%thg cprnplgta tgnl-ctcgeihaf with filler neck,
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

e

134
i core
—
CONNECTOR
WASHERS
FLANGE
GASKET

STABILIZER AEAR
BAR CROSSEEAM
INSPECTION AND CHECKS
Inspect tank for deformations or cuts.
Replace tank if necessary.
NOTE: Tank capacity 651 17.7 gals
Reserve 8! 2.2gals

FUEL LEVEL PROBE

Made of plastic material, it includes the float 1hat provides
signals to the insirument panel indicator. It is secured to
tank by means of flange and screws.

REMOVAL /INSTALLATION

-

Disconnect the battery ground iead

2. Working from the trunk, remove trim and then the
access cover to the pump and to the level probe.

3. Disconnect electrical connection from the probe.

Remove B screws securing the probe  flange to tank.

5. Withdraw from tank the fuel leve! probe and related

aazket.

-

http://alfalover.dhs.org/164/s7a0412.jpg (1 of 2) [2002-02-16 22:49:13]

INSPECTION AND CHECKS

For a complete check, refer 1o the WIRING DIAGRAMS
AND ELECTRICAL DIAGNOSIS Book; to check the
probe adjusiment, operate following the table below and
using appropriate instrumenis.

Level indicator reading | Reslstance

mm in Q

16 0.62 4i4 0to6

69 269 a4 5910 69
105 4.09 112 116 10126
145 581 14 186 ta 201
1725 | 6.73 Max reserve -
1785 | 696 Min reserve -

188 7.72 0 295 to 315
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

ELECTRIC FUEL PUMP

The electric fuel pump is of the rotary celi and roller
type.

The pump consists essentially of a cylindrical chamber
with & disc rotor, eccentrically mounted.

The disc outer surface is provided with cells in which rolls
are located. The centrifugal force due to disc rotation
pushes rolis, working as rolating gaskets, toward the
outside, generating atternatively an increase In chamber
space corresponding to fuel inlet and then a decrease
corresponding to fuel outlet.

NOTE: The fuelpump is powered only withignition
key Inserted and engline running to avoid
that, in case of accident , the fuel Is spilt
from lines, leaks or ruptures generating a
fire.

ROLLERS

http://alfalover.dhs.org/164/s7a0413.jpg (1 of 2) [2002-02-16 22:49:26]
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REMOVAL /INSTALLATION

1.  Remove trunk floor trim and access cover.

2. Loosen related clamps and withdraw pressure and
return lings, anti-gurgle and vapors recovery lines,

3. Disconnect the pump electrical safety connection.

4. Remove 8 pump securing screws and withdraw
pump from tank.

[ Install purnp assy in the tank ensurng to insert

ﬁl a new gasket undercover, secure carefully the
lines.
YENT TUBE
CONNECTICHy

/

2 YAPORS
VENT LIKE

CONNECTION

FUEL DELIVERY
AND RETURAN LINES

DISASSEMBLY /REASSEMBLY

-l

Remove pump cover gasket.

2. Remove pump pressure line removing nut and
washers.

3. Disconnect pump elecirical connectors.

4. Remowve nutthatsecuresspringto coveranddetach
cover together with 1he lines.

5. Separate cover, pump body, gasket and sump

filer.
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THe11 Mk
{10 1015 N-mj)

ELECTRIC
FUEL PUMP
P1i

ANTIVIBRATION
MOUNT
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INSPECTION AND CHECKS

Thoroughly clean net fitter.

Water in the fuel is very dangerous for the pump
because it generates internal oxidation.

Check carelully pump operation it water is present in the
fuel. Check lor efficiency of power contacts on the pump
because, due fo contacts oxidation, a voltage drop
can reduce fuel pressure generating some air bubbles
thus reducing the injected fuel quantity.

CAUTION:

In case of repiacement, remember that the
pump is delivered fllled with protective oll
and with connections closed by appropri-
ate plugs. When Installing the new pump, it
Is not necessary 10 empty the pump be-
cause the oll Is Immediately burnt by the
engine.

It pump Is emptied of proteciive oll, It is
necessary to put it in service within two
weeks to avoid formation of adry oll film on
the motor collectorwhich will put the motor
out of order due to lack of electrical conti-
nuity.
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

FUEL FILTER AND LINES

FUEL FILTER

The filter provides a means to avoid fuel impurities from
coming to the injectors.

FAPER CLOTH
FILTER FILTER
[’ [ HET

The filter is installed downstream of the pump, and is
provided with a paper element having an average poros-
ity of 10 micron, and with a cloth fiter located after the
paper filter.

FUEL FILTER REPLACEMENT

1. Place vehicle on a lift platiorm.
2. Start engine, disconnect fuel pump relay (see Group
40) and wai till the engine stops due to lack of fuel.

3. Lift vehicle.

http://alfalover.dhs.org/164/s7a0415.jpg (1 of 2) [2002-02-16 22:49:59]

\__,/1'
4. Loosan the two fikar connecticns.

5. Colectina sultable container the fuel split during this
cperation: then close the connactions without twisl-
ing or banding rigid lines.

6. Remowve fuel fiter by loosening bolt securing sieeve
1o the fitter.

7. Install new fiter replacing the connections directed
toward fuel Hiow.

22110 295 fLiba
{34 to 40 N-m)

SLEEVE

CONNECTION

——— FILTER LY i
,_/'<

14,6 1017 fibs
{20 to 23 N-m}
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<

FUEL LINES

Note: Disconneci fual supply system lines only
when really needad.

1. Place vehicle on lift platiorm.
Start engine and disconnect fuel pump relay (see
Group 40) and wait till the engine stops due 16 lack
of fuel.

3. Loosenthe securingclampsonthe endsof linestobe
removed.

CAUTION:
During removai plug flexible and rigid lines
to avolid entry of dust and dirt.

Install clamps accurately on  system connec-
tions. Do not over torque clamps to avoid
damage to the lines.

Do not bend or twist ngid lines during installa-
tion onthe wehicle.

Stan engine and check for absence of ieaks
from connections.

INSPECTIONS AND CHECKS OF PIPING

1. Check that hoses are not porous and do not show
any damage; replace hoses it defective.

2. Checkthat rigid lines do notshow  signs of oxidation,
blocking or denting.

3. Pay special attention to lines located near heat
sources, since overhgated material deforms anc
deteriorates very quickly.

FUEL PRESSURE REGULATOR

The main purpose fuel pressure regulator is 1o keep a
constant ditference between fuel pressure and pressure
in the intake maniioid.

In this way it is possible 1o meter fuel flow 1o the cylinders
depending exclusively on the injectors opening time.

A diaphragm regulator limiter adjusted to 400 kPa (58
p.s.l), when the fuel pressure overcomes this limit

http://alfalover.dhs.org/164/s7a0416.jpg (1 of 2) [2002-02-16 22:50:10]

VALYE

YALVE
BooY

{- ~ _-__ ?-

excess fuel comes back to tank. A small line connects the
spring of the regulator chamber with the intake air box, In
such a way that the pressure on the injectors input and
output, when open, is always constant.

FUEL RETURN
TO TANK

O =

o co——

.

it FUEL

A, MLET

\ J R Lo Ll
i ¥4
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=
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......
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VACUUM FORT
{TO AIR INTAKE BOX;

REPLACEMENT

WARNING:
Proceed with care: fuel system may be
under pressure,

1. Disconnect the fuel depression and return hoses
from the pressure regulator.
2. Unscrew bolt from fuel manifold and remove regu-
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HOSE FLEL
PRE3SSLURE
REGULATOR

FUEL INJECTORS

Each cylinder is supplied by one eiectromagnetically
operated injector that is paraliel connected with the oth-
ers.

The injector mainly consists of a coil, magnetic core and
a needle guide. The magnetic core moves the needls,
which is pressed by a spring on the injector sealing seat.
The injector needle is actuated by a magnetic fisld gener-
ated by the coil upon command from the MOTRONIC
control unit.

http://alfalover.dhs.org/164/s7a0417.jpg (1 of 2) [2002-02-16 22:50:19]

INJECTOR OPENING CHECK

Note the carbon monoxide percentage at the ex-

haust.

Disconnect, one atthe time, the injecior connectors;

note eachtime the carbon monoxide percentage on

the exhaust and check that the value keeps constant

for each check.

inthe oppasite, identify the faulty injectorand replace

it: in any case a visual check of the spark plugs

electrodes can tell the corract operation of the injec-

tors:

*+ A black color corresponds 1o a very rich mix-
ture.

« Aclear color corresponds 1o a very poor mix-
ture.

INJECTOR TIGHTNESS CHECK

Remove the injectors group, logether with fuel
manifolds but keeping connected the fuel supply
circuit.

Disconnect connectors from injeciors.

Crank the engine and check for fuel leaks; if leaks
occurs replace faulty injector,

REMOVAL /INSTALLATION

ol n ol

Disconnect ground wire from the batiery.
Disconnect the depression hose.

Disconnect connections from the injectors.
Disconnect fuel delivery line.

Disconnect fuel retumn ling.

Disconnect the stub pipesfrom the intake manifoids
andliltthe intake box backward aftarremovalol the
SECUring SCrews.

[ PN NN I B S B  S RPRRSE, S
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FUEL
DELIVERY

HOSE

/ B -..H.H

E MAMIFOLD '\\
I

INJECTOR
83

|
Q\
“Or RING

For gach injector:

8. Withdraw the spring securing the injecilor 1o fuel
manifald.

8. Remove injector.

10. Remove the “0" rings.

INJECTORS INSPECTIONS AND CHECKS

For the injector operational check, refer to WIRING DIA-

FAEALIE AL B EMAYEES AL Pl AR P s
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R.P.M. AND TIMING SENSOR

The sensorthat detects the engine revolutions and timing
is of inductive type.

Its operation depends onthe magnetic field generated by
apulse generator (phonicwheel), connectedtothe crank-
shatt, passing in front of it.

The wheel teeth, passing in frent of a8 magnetic field
generating device, modities the air gap belween whee!
and sensor thus the fiux, which changes accordingly,
induces in it an atemating current whose amplitude
depends onthe R.P.M.

On the phonic wheel there is a reference mark, obtained
by cutling two teeth, used to check the engine timing.

PULSE

GENERATOR

(PHONIC

WHEEL}

Fata el gy o »
L

R.PM. AHD
TIMING
SENSOR

f
/ i
TIMING {

| I'II,I'
|'g ,' REFERENCED |

i
FERAMANENT
MAGNET

R.P.M. AND TIMING SENSOR GAP CHECK

1. Remove front right wheel and front fender.

2. Remove front prolective cover.

3. Remove lower pratective cover by loosening the
belt tightening pulley of water pump and air condi
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\ SENSOR INSPECTIONS AND CHECKS

BELT
TIGHTENER

4. Check, using a feeler gauge, the distance between
phonic wheel (crankshaft pulley) and sensor is
within prescribed limits.

I

Gap between the R.P.M. and timing
sensor and crankshaft pulley

T= 0.5 to 1 mm
0.02 to 0.04 In

http://alfalover.dhs.org/164/s7a0419.jpg (1 of 2) [2002-02-16 22:51:10]

For sensor cperational check, refer to WIRING DIA-
GRAMS AND ELECTRICAL DIAGNOSIS Book.

ENGINE COOLANT TEMPERATURE
SENSOR

The engine coolant termperature sensor is of electronic
type;the sensitive end is manufactured using a NTC
resistor (Negative Temperature Coetficient), tha! de-
creases fs resistance as temperature increases, pow-
ered by a constant voltage from the Motronic control
unit,

The sensitive end of the sensor is in contact with the
enging coolant; the current flowing through the resistor,
monitored by the control unit, is proportional to the
engine temperature.

BODY CONNECTOR

RESIBTOR
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accessible location.

=48
The sensor is located on the pump body, in an easily
TEMFPERATURE RESISTANCE
°C °F KQ
0 32 ~7.5
20 68 ~ 4.5
100 212 ~0.4

INSPECTION AND CHECKS

Plunging the sensor in a suitabls container fulf of waler,
check, using a thermometer and an ochmeter, for correct
adjustment values.

Replace sensor it correct values are not met.

OHMETER
THERMOMETER

EMGINE COOLANT
TEMPERATURE

http://alfalover.dhs.org/164/s7a0420.jpg (1 of 2) [2002-02-16 22:51:16]

FUEL VAPOR CANISTER AND
EVAPORATION SOLENOID VALVE

The canister uses acltive carbons which absorb tuel
vapors from the recovery circuit.

A vent valve allows those vapors 10 enter the canisier at
a prassure higher than 4.5 kPa (0.65 p.s.i.)

A evaporation solenoid valve, controlled by MOTRONIC
Control Unit, opens a depression that evacuates the filter
and sends vapors to engine intake while enables canister
cleaning recalling air through the related hole.

EVAPORATION
SOLENCAD
YALVE

ACTIVE CARBONS
] CAMISTER

L —d
T 7
. o g Sy
i 1 VENT
5 T, ot " VALVE
:
'TE CLEANING
| ENGINE HOLE
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REMOVAL /INSTALLATION SOLENQID VALVE INSPECTIONS AND
CHECKS

1. Remove front left wheel and fender frort section.

2. Remove vacuumtank of the Cruise Control System. For the solenoid wvalve funclional check, refer to
WIRING DIAGRAMS AND ELECTRICAL DIAGNOSIS
Book.

FUEL VAPOR SEFPARATOR

The separator allows part of fuel vapors o condense,
sending them back to the tank; the non-condensecd pan
is sent lo the canister and to the engine.

REMOVAL /INSTALLATION

1. Working from the trunk, remove floor and trim and
gain access to fuel vapor separator.

Disconnect fuel vapor vent line.

3. Disconnect clamp securing the antisizing vaive hose

Ly

te separator.
4. Gain access to cabin and remove rear seat back
3. Disconnect electrical connections from evaporation 5. Remowve fuel vapor separator.
solenoid valve and lines from canistar. FUEL
p YAPOR AR INTAKE

4. Remowve fuel vapor canister. SERARAYOR VAL

-

]
W -

ANTI-CAPSIZING
YALVE

T
FUEL vwaFOR [
YENT LINE
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FUEL SYSTEM PRESSURE AND
TIGHTNESS CHECK

Check fuel supply pressure as follows:

1. Disconnect fuel delivery hose from the injecioriniet
manifokd.

2. Connect apressure gauge, through a “Tee” union, at
the ends of the inlet line previously disconnected.

3. Detach hose connecling pressure regulator to intake
airbox in order to prevent that any uneveness in
engine rotation speed can cause incorrect reading.

YACUUN HOSE

FOR FUEL
PRESSURE PRESSURE
GAUGE REGULATOR

4. Start the engine and run at idie, then check the fusl
pressure value is equal to the noted value.

5. Recocnnect hose to intake air box; when ai idis,
pressure should decrease by 50 kPa (7.3 p.s.l.) and
then increase when throttie valve opens.

If values are incorrect check for leaks in the vacuum
hose of the fuel pressure regulator.

In presence of visible fuel leaks, or persistent fuel smell,

perform the fuel system tightness check.

Fuel pressure at idle

284 to 323 kPa (42 to 47 p.s.l.)

http://alfalover.dhs.org/164/s7a0422.jpg (1 of 2) [2002-02-16 22:51:56]

WARNING:

Keep a fire extinguisher within reach in
case of fued leaks.

DO NOT SMOKE.

SYSTEM TIGHTNESS CHECK

1. Keeping the pressure gauge connecled and with

angine illing, choke delivery hose immediately after
pressure regulator and checkthat pressure rises up
1o about 400 kPa (58 p.&.1.).

Avoid pressure from exceeding this vaiue!

FRESSURE

GAUGE
FUEL
DEUYERY

2. When the above pressure is reached, check for
leaks in the fuel lines and connections.

3. Iithe pressure does not reach the above value, and
no leaks are delected, check filter ancior pump
operation.
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VAPOR RECOVERY SYSTEM TIGHT-
NESS CHECK

Check system tightness using the fixtures
1.824.013.000 and 1.824.020.000 ( including a pres-
sure gauge, needle regulation valve and lines with “Tee”
connection).

1. Completely close wvalves of reduction
1.824.013.000 and of needle valve.
2. Connect the fixture conneclion 1o a source of com-

pressed air.

3. Connect hose 1o the opposite end with the inlet air
valve, located in the trunk, on the fuel vapor separa-
tor.

4. Operating on reduction 1.824.013.000, reduce pres-
sure to about 20 kPa (3 p.5.1.).

5. Slightly open the needle valve.

€. Operating on reduction, adjust pressure within the
fuelcircut at 3.510 3.73 kPa (0.51 to 0.54 p.s.L.) that
coresponds to 360 mm (14 in} on the pressure
gauge.

7.  Wait about 2 minutes and close valve, thus stabiliz-
ing pressure in the above mentioned circui.

8. Measurethe pressure dropin the system: it shall not
exceed 0.5 kPa (0.07 p.s...) within § minutes that
corresponds to 50 mm (2 In) on the pressure gauge.

8. i pressure drop exceeds the above value, locate
leaks by spraying a soap solulicn on pipes and
unions: soap bubbles will be present on tha leak
points.

10.  necessary, replace defective components and
repeat the check.
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AIR SUPPLY SYSTEM

ILLUSTRATED INDEX
FUEL VAPOR
CANISTER {page 04 - 20}
AR FLOWMETER
lpage O - 28) AJR CLEAMER
\\ (page D4 - 25}

CRAUSE CONTROL
VACUUM TANK (page 04 - 47}

THROTTLE MIN/MAX SWITCH (page 0% - 2T
EXTERNAL SWITCH ADJUSTMENT (page 04 - 28)

AR INTAKE SWITCH CALIBRATION CHECK {page 04 - 32)
ACCELERATOR
CABLE
ADJUSTMENT

{page 04 - 23}

REGULATOR
{page 04-18) ol

\ AR INTAKE BOX
CAL FUMES TRAP {perge 04 - 29)
{page 04 -31) |
\ THROTTLE YALVE (page 04 - ZT}
THROTTLE CALIBRATION CHECK
| (FLow) Gageos- )
IDLE ADJUSTMENT ACTUATOR

(page 04 - 28)
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

y = @,
AIR SUPPLY SYSTEM 4. St new element, with net acing up.

5. Reinstall cover, taking care to correctly position i,
INTRODUCTION then secure clips.
General description

The air supply system is composed of a dynamic inake,
an air cleaner, an air flowmetar that senses the intake air
quantity and temparature, a throttie valve and air intake
manifold with idie by-pass.

The system also includes the vacuum input to the fuel
pressure regulalor, the line connecting the fuel vapor
canister and the Cruise Conirol accumulator.

At last, the oilfumes recyclingis connected with the iniake
manitold.

AIR CLEANER

The cleaner, of the net type with liltenng element aasily
replaceable, blocks particles and dust present in the
engine intake air.

it operates also as an “imake silencer”.

FILTER ELEMENT REPLACEMENT

1. Release securing clips.
2. Remove filtering alement.
3. Theroughly clean the filer eilemen bowt.

CAUTION:

m Any cleaning operation can damage the
element, 30 compromising the cormmect
oparation of engine supply systam.

http://alfalover.dhs.org/164/s7a0425.jpg (1 of 2) [2002-02-16 22:52:47]

FILTER
ELEMENT

CLIPE

NOTE: i the cisanar shows traces of oll, check
for possible Inflitration In the whole air

system,

REMOVAL /INSTALLATION

Disconnect battery ground ieacd

Release cover clips.

Disconnect connector from the fiowmeter.
Disconnect il fumas racycla hase.

Disconnect idle adjustment hose.

Remove Cover-fiowmeler-intake manifokd assem
bly.

Remove filier element.

Aamove four nuls securing the air cleaner box ic the

L i

e
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@U, FUEL, AIR SUPPLY & EXHAUST SYSTEM
AIR FLOWMETER
Ol FUMES The air flowmeter measures the engine imake air quantity
ﬁ?“ through a throttle vaive conirolled by the accelerator

pedal, and sends to the MOTRONIC control unit a signal
by which the unit determines the fuel injection timing.

The flowmester operates according to the fluctuating
throttle principle: a spring pushes over the throtlle valve,
that is a given air quantity corresponds to throtile valve

?Plizizn :II.?:\“IETEH preciss angular position.

HOSE % To compensate for the pressure funciuation due to pision
stroke a compensating throftle vaive is used, strictly
connected to the sensing throttle.

The electric signalis generated by a potentiometer whose
SeLEAMER shaft is connected 1o the functuating throttle valive.

Inside the flowmeter is located the inlake air temperature
sensor that is a NTC resistance connected t¢
CONNECTOR MOTRONIC contrel unit.

This sensor allows the control unit o monitor the fuel
injection timing according to air density variations.

FILTER
ELEMENT

CLEAMER

e’ REMOVAL /INSTALLATION

1. Disconnect the battery negative lead.

2. Remove the air flowmeter cover assy

3. Separatethe air flowmeter from cleaner cover by un-
screwing the four fixing screws.

4. Remove the gasket.
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FUEL, AIR SUPPLY & EXHAUST SYSTEM £
N

INSPECTION AND CHECKS THROTTLE VALVE BODY AND

MIN / MAX OPENING SWITCH
1. Push on the flowmeter flap anc check it is free fo

rotate and there are no stops for its free rotation; The throttle body controls the quantity of air sent 10
also check for presence of dirt and scratches. manifold according to the accelerator pedal position.

2. Wnecessary,cleaniheflowmeter interiorusingadry The accelerator cable works on a pulley sector which is

clean cloth. mechanically connected to the throttle valve. A spiral

3. For a compiete check of the electrical componsnts spring allows the throttle valve to return o close position.

{potentiometer, air sensor, etc.) reler WIRING DIA- On one side is located the opening switch that is fixed on

GRAM AND ELECTRICAL DIAGNOSIS Book. the rotation shalt,

The switch assembly includes two microswitches, one

NOTE: Do not aperatetha flowmeter when discon- MIN that sends to the control unit a signal propertional to

nected from the control unit. throttle angle between fully closed and 1 degree open-

ings, while the MAX provides a signal proportional to
NOTE: The“S" version is equipped with a flowmeter throttle angles higher than 72 degrees.
that differs in characleristics and shape from Both microswitches provide a signal to biock fuel during
the one installed on other versions. deceleration {cut-off} and increase fuel quantity at fully
power requests (enrichment).

— __THROTTLE
VALVE BODY

COMNECTOR
NOTE: Thetechnicaldescription andthe maintanance Py =
procedure are identical 1o those described SR
above. T | 2
el
POLL | |
LoaDp © i i
THmﬂLE‘E
MINIMLIM
DPENING
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

<

The throttie body of vehicles equipped with automatic
transmission includes a kick-down cam (see Group 16)
which engages lower gear when the accelerator pedal is
ully pressed. The “S" version is equipped with con-
trolled damping suspensions, which include a sensoron
the throftle sensing throllle openings higher than 20
degrees (see Group 21).

REMOVAL /INSTALLATION

1. Disconnect the battery negative lead.

2. Remove the air flowmeter-cover-intake manifold
assembly.

3. Unplug connector from min‘max opening switch.

4, “5" version only: remove engine throtlle micro-
switch for 8.C.8..

5. Disconnect accelerator cable.

6. Versions equipped with automatic transmission
only: disconnect kick-down cable.

7. Disconnect the coolant cutlet and inlet hoses from
the throttle valve body.

8. Remove throttle valve body.

9.  Remove gasket.

10. If necessary, remove min‘/max opening switch,

ENGINE THROTTLE
MICROSWITCH FOR 5.C5.

THROTTLE (“8" VERSION ONLY)
BODY \\ H4T
v MCCELERATOR
%, CABLE

\

MIKMAX

CPENING

SEWITCH COOLANT

- HOSES
. .. 1
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ADJUSTMENT OF THROTTLE VALVE MIN/
MAX OPENING SWITCH

1. Connect the switch joint on the throttie shafl and
install the two attaching screws without completely
tightening them.

2. Withthe valve fully againstthe minimum limit stop,
slowly rotate switch clockwise until the switch trips.
Secureinthis position tightening screws tothe speci-
fied torque.

MIN angle opening contact 1°
MIN angle closing contact 0.2
MAX angle closing contact 72°

IDLE ADJUSTMENT ACTUATOR

The actuator to control constant idle adjustment allows1o
exactly determing the quantity of air during start and to
maintain the engine at idle in any condition.

The actuator is located on threttle body by pass line: the
actuator flow through section provides, in case of throttie
closed or at minimum opening, an air flow controlled by
the accelerator and by the MOTRONIC control unit.
The actuatorisrealized by amonowind rotating regulator:
upcn command from the control unit it opens a rotating
marnifold. The closing rotation is accomplished by an
antagonist spring.

RAOQTATING

PERMANENT
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

REMOVAL /INSTALLATION

1. Disconnect battery negative lead.

2. Unplug connector.

3. Disconnect the by pass hose for the idle speed
adjustment.

4. Remove the idle speed actuator from the air intake
manifold removing bolt securing bracket.

5. Remove gasket.

BRACKET

ACTUATOR
\ ,
CONNECTOR V-

INSPECTION AND CHECKS

Forthe operaticnal check of the eleciromagnetic compo-
nents, refer to the WIRING DIAGRAMS AND ELECTRI-

http://alfalover.dhs.org/164/s7a0429.jpg (1 of 2) [2002-02-16 22:54:02]

AIR INTAKE BOX
REMOVAL /INSTALLATION

Disconnect battery negative lsad.

Unplug adjustment speed actuator connecior
Disconnect cil fumes recovery hose.
Disconnect oil recovery hose.

ol o o B

IDLE ADJUSTMENT
ACTUATOR
529 CONNECTOR

& Unpiug throttle valve min‘max opening swilch con-
neclor.

€. Disconnect vacuum pipe for the fuel pressure regu-
lator and the fuel vapors and Cruise Control hose.

7. Disconnect throttle body inlet and outlet coolant

- pipes.
VACUUM PIPE
FOR PRESSURE COCLANT
nmyu‘rm PIPE
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

<

8. Remove throtile body cover.

9. "S"versiononly: remove throttle valve microswitch
for S.C.5..

10. Release accelerator cable.

11. Automatictransmission version only:disconnect
kick-down cable,

12. Unplug ground wires.

13. Disconnect the vacuum intake pipe from the power
brake.

THROTTLE VALYE
MICRQSWITCH FOR
5.C5.

("5" VERSION ONLY)

ACCELERATCR
CABLE

http://alfalover.dhs.org/164/s7a0430.jpg (1 of 2) [2002-02-16 22:54:13]

14. Remove air intake box afler unscrewing the tree
fixing screws and loosening the clamps on the slub
pipes and intake duct.

AIR INTAKE
BOX
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
=4

CRANKCASE EMISSION CONTROL
SYSTEM

The oil fumes control is accomplished by a trap that
collects the oil fumes generated within the cylinders head

r bei : | OiL FUMES
and operates,being it at a lower temperalure, a gradua R ey A OSE

condensation.

The liquid is introduced in the ofl sump, while fumes are
introduced in the air intake system and bumt in the
engine.

OiL FUMES
FUMES RECYCLE

o

'”"”"’ﬁ A

‘x_x AIR INTAKE
RECONERED BE
DiL

OIL FUMES TRAP REMOVAL AND INSTAL-
LATION

Disconnect oil fumes recycle hose.

Disconnect ol fumas recovery hose.

Disconnect oil recovery hose.

Remove the oil fumes trap from the air intake box.

Eall o L
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@ﬂ. FUEL, AIR SUPPLY & EXHAUST SYSTEM

THROTTLE CALIBRATION CHECK
(FLOW)

1. Remove air flowmeter-cover-intake manifoid as-
sembly.

2. Make sure throttle valve is in closed posilion; lay
fliowmetertap 1.824.011.000 onthe valve bodyinlet
and check that the air flow through the valve ranges
within the specifiedvalues.

3. Iftheflow does not meet spacified value, operate the
adjusting screw lill the correct value is obtained.

TAP (1.824.011.000)

Alr tiow through throttia valve in closed
position {SOLEX flowmeter)

290 to 310 on N scale

164 “S" version ; 27010 290 on N scale

http://alfalover.dhs.org/164/s7a0432.jpg (1 of 2) [2002-02-16 22:54:47]

THROTTLE VALVE MIN/MAX OPEN-
ING SWITCH CALIBRATION CHECK

NOTE: Befors carrying out this adjustment, make
sure the throttle callbration Is correct.

1. Unplug connector from the throttle valve min/max
opening switch and check with anohmmeteriorihe
following resistance values:

a. With valve fully closed, between terminals 2
and 18 the resistance should read 0 ohm.

b. Slowly rotate valve: With meler connectecd tc
terminals 2 and 18the resistance should read
infinile before valve has rotaled for less than
1 degree from its previous closed position.

2. lithisconditionis not met, loosen screws and rotate
swilch till contact is closed (resistance = 0 ohmj
between terminals 2 and 18 with valve fully closed.
Tighten scrows.

3. Ceonnect meter between terminals 3 and 18, set
valve to fully open position and check for a resis-
tance reading of 0 ohm.

4. Check accelerator control or replace switch, if the
previous conditions are not met.
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

Bsa

ACCELERATOR CABLE ADJUST-
MENT

m WARNING:

The accelerator cable system has been ac-
curately designed so as tc minimize padal
effoH and pl’ﬂ\ridi a sure and quick retumn
undear any circumstanca.

THE ACCELERATOR CABLE SHALL BEEN
ANY CASE WELL CALIBRATED.

1. Connect an ohmmeter 1o terminals 18 and 2 of
throttle valve min‘max opening switch.

NOTE: The meter connection is needed to operate
without unpiugging the normal connector:
use needles or similar features.

ObMMETER
T s e
v
-_% =
o b - -
= L=
N4 Y
-
— ¥
THROTTLE VALYE
MINMAX OPFENING
SWITCH

2. Checkloraresisiance reading of infinite {insulation).
Unscrew the limit stop cap under the accelerator
pedal until the above value is reached.

3. Inserta3mm {0.12 in) shim between limit stop cap
and pedal.

http://alfalover.dhs.org/164/s7a0433.jpg (1 of 2) [2002-02-16 22:55:01]

<A

LilT
ITOR ACCELERATOR
CAF PEDAL

N ,

| SOIDIODAOINN

N

&

5 mn
Lifin

4. Push the pedal against the cap and check for a
reading of ¢ ohm (continuity). Screw the limit shop
cap until the above value is reached. Tightly screw
the cap locknut.

ACCELERATOR

LIMIT PEDAL

A3

-

LD&K\‘H.IT SHIM

NOTE: Upon accelerator cable adjustment, aisc ad-
just the kick-down cable - see Group 16 (Ve-
hicles equipped with automnatic transmission
only} , and Cruise Control cable - see “CRUISE

CONTROL CABLE: ADJUSTMENT".
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EXHAUST SYSTEM
ILLUSTRATED INDEX

HEAT PROOF COVERS

TAIL MUFFLER

CATALYTIC CONVERTER (page 04 - 40}
/ (page 04 - 34)
hY
EXHAUST 5YSTEM
FORWARD SECTION LAMEDA PROBE meu: T /
(Page 04 - 35) Ipage 04 - 38} : /
EXHAUST ENISSIONS CHECK
(page 04 - 42)
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

184 Ny
EXHAUST SYSTEM EXHAUST SYSTEM:

FORWARD SECTION
INTRODUCTION

From both exhaust manifolds - one for each cylinder head
Genaral description. (see Group 01) - a pipe collects exhaust gases and flow

The engine exhaust gases fiow inic two inpie manifolds
{one each head) and then, through two exhaust pipes,
into the three way catalytic converter where most of the
poliuting matters are removed.On the catalytic converter
input is positioned the lambda probe that sends a signal,
proportional to oxigen quantity in the exhaust gases, 1o
MOTRONIC control unit.

This unit monitors the fuel injection timing so as to
maintain a correct air 1o fuel ratio.

The exhaust gases come cut from the converter gaing
toward two mufflers.

Heat dissipation toward car body, very high because of
the catalytic converter, is limited by a thermal isolation ac-
complished by means of covers made of low heat con-
ducting materials.

WARNING:

Duting engine operation all exhaust pipes,
and particularly the catalytic convariar,
heat up considerably. Before any work al-
low sysiem to cool down with the engine
shut down.

DO NOT EVER TOUCH THE CATALYTIC
CONVERTER WITHOUT APPHOPRIATE
PRECAUTIONS SUCH AS

GLOVES, ETC.

DO NOT ALLOW EASILY FLAMMABLE
MATERIAL TO COME IN CONTACT WITH
THE CATALYTIC CONVERTER.

http://alfalover.dhs.org/164/s7a0435.jpg (1 of 2) [2002-02-16 22:55:28]

them into the calalytic converter.

Connection with the manifolds and with the catalytic
converter is accomplished by means of bolled flanges
with gaskets.

An appropriate suppon keeps both pipes paraliel at the
input of calalytic converter connection flanges, allowing
io minimize the possibility of converter damage due to
heat deformation of the pipes.

REMOVAL /INSTALLATION

1. Place car cn a lift platiorm.
Disconnect pipe from both exhaust manifolds and re-
move the related gaskets.

3. Disconnect pipe from the cataiytic converter and re-
move the related gasket.

4. Remove pipe.

GASKET

SUPFORT

CATALYTIC
CONVERTER
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

=

CATALYTIC CONVERTER

The fuei combustion generates harmiul gases such as:
+ carbon monoxides (CO)

+ unburnt hydrocarbons (HC)

* hilrogen oxides {NOx)

These matters are changed, by means of chemical reac-
tions within the converter, into non-poliuting matters nor-
mally present in the atmosphere:

» carbon dioxide (C02)

+ water vapor (H20)

+ inert nitrogen (N2)

The catalylic conventer is internally composed of a sup-
port made of heat resistant ceramics through which,
fellowing appropriate channels, flow the exhaust gases.
The channels are internally coated with small quantities of
rare metals, such as platinum, rhodium and palladium
that allow the starting at acceleration of the changing
chemical process of the poliuting matters.

PLATINUM,
AHODIUM,
PALLADIUM

z Z ;i COATING

http://alfalover.dhs.org/164/s7a0436.jpg (1 of 2) [2002-02-16 22:55:39]

CAUTION:

The case metals contalned in the converter,
due also 1o the internal high temperature,
are chemically attached by the presence of
lead. FOR THIS REASON, THE USE DF
.LEADED GASOLINES MUST BE AVOIDED,
OTHERWISE A RAPID AND IRREVERS-
IBLE DAMAGE TO THE CONVERTER WILL
OCCUR.

NEVER USE, EVEN IN EMERGENCY OR
FOR A VERY SHORT TIME, GASOLINE
CONTAINING LEAD!

The converer performance is greatly depending upon:

+ exhaust gases iemperature: the chemical reac-
tions occuring within the converter are of oxigen
reducing type, occuring normally in nature at tem-
peratures ranging between 100010 1200 °C (1830 1o
2190°F). The presence of rare metals allows those
réactions to occur at lower temperatures 250 1o
300°C {480 to 540°F). Those temperatures are
reached by the exhaust gases with engine running at
normal speead.

* @éngine alr-fuel ratio: the contents of poliuting mat-
ters inthe exhaust gases is minimum when the air -
tuel ratio of the bumt mixture is aimost equalio the
theorelical stoichiometric ratio (14.7:1). Inthis condi-
tion the converter is able to decrease the concentra-
tion of poliuting matters inthe exhaust gases by 80%.
That is why a lambda probe is used, see next

paragraph.
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

REMOVAL /INSTALLATION

WARNING:

During engine run the catalytic converier
heats up considerably.

Before attempting any work, aillow an ap-
propriate pariod of time after engine shut
down.

NEVER TOUCH THE CATALYTIC CON-
VERTER, EVEN IF WEARING APPROPRI-
ATE PROTECTIONS SUCH AS GLOVES,
ETC. .

DO NOT ALLOW EASILY FLAMMABLE
MATERIALS TO COME IN CONTACT WITH
THE CATALYTIC CONVERTER.

Piace the car on a lift platform.

Disconnect battery negative lead.

Remove air filter cover - flowmeter assemobly.
Unplug lambda probe connector.

Unplug connector of lambda probe healing resistor,

h b WP

LAMBODA PROBE
COMNNECTOR

‘*.‘
g
%

HEATING
=T\ RESISTOR
VB \ CONNECTOR

6. Litt car.

http://alfalover.dhs.org/164/s7a0437.jpg (1 of 2) [2002-02-16 22:55:51]

®

CATALYTIC
COMVERTEE

Disconnect catalylic converter from exhaust pipe
that connects it to mufflers, remove gaskets.
Remove lambda probe using an appropriate wrench.
Remove catalytic converter, remove gaskets.

W

(‘:"?“\\y A

LAMBDA
PROBE

WARNING:

The removed converter, also if externally
cold, might be very hot Internally. That is
why YOU MUST NOT THROW THE RE-
PLACED CONVERTER ON FLAMMABLE
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7. Remove rubber rings securing the catalylic con- RUBBISH.
verier.
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NOTE: The catalytic converter insialled on the “164"
version has a single output pipe toward central

muffler; the “164 S"” version has a two-split
pipe.

CATALYTIC CONVERTER

The technical descriptions and the maintenance proce-
dures remain essentially the same.

CAUTION:

m HIGH CONVERTER TEMPERATURE.
If, during engine operation, a high con-
verter temperature Is indicated, i Is
advisable to immediately troubleshoot it
In order to avoid damage to converter
componenis.
Follow the troubleshooting procedures at
the end of ihis Group.

http://alfalover.dhs.org/164/s7a0438.jpg (1 of 2) [2002-02-16 22:56:01]

LAMBDA PROBE (02 SENSOR)

The lambda probe informs the Motronic system about the
slate of air-fuel mixture combustion, and allows the sys-
tem to maintain the mixture stoichiometric ratio as close
as possible to the theoretical value.

To get a very god mixture it is necessary that the engine
intake airis equalto the theoretical cne neededto burn all
the injected fuel. In this case it is said that lambda { A )
factor is equalte 1, in fact:

AlR INTAKE QUANTITY
A=

THEORETICAL AIR QUANTITY NEEDED TO
BURN ALL THE INJECTED FUEL

Therefore:
A =1 IDEAL MIXTURE
A «1 RICH MIXTURE
A »1 POORMIXTURE

The lambda probe, in contact with exhaust gases, gener-
ates an glectric signal whose voliage depends upon
oxygen concentration in the exhaust gases.

This voltage has a sudden variation when the mixiure
composition moves farfrom A = 1.

my ]
a00o —Hh POOR
MIXTURE MIXTURE
g 600
]
o
-
= i
2 400 b }
>
200 |
8] .

0.8 0.8 Qs 12 4 I &
AR COEFFICIENT &
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The lambda probe is made of a ceramic capsule that
supports two platinum electrodes, one in contact with the
exhaust gas and the other with the aimosphere. To avoid
corrosion due to exhausi gases, platinum is covered by 2
porous ceramic layer and by a metallic capsule which
protects the electrode from collision with solid particles
present in the exhaust gases. One electrode is directly
connected to ground, while the other is connected to the
unit. At very high temperatures (over 300°C - 570°F) the
ceramic becomes porous and allows passage of oxigen
lons contained in the exhaust gases, ions that lay on the
platinum electrede. On the electrode in contact with
atmosphare lay, on the contrary, oxygen ions present in
it, generating a voltage of same hundreds of mV., voltage
that indicates if mixture is poor or rich. To allow probe to
reach quite soon the temperature of 300°C - 570°F
needed forthe probe correct operation, in its interiorthere
is a heating resistor which is powered when the engine is
cold.

PROTECTIVE
CAP
CERAMIC PROBE
CONTACT sunmn‘r EEHAHM
s /

ELECTRIC
CONNECTION

7 V/

cup F‘R‘UTE“"I’E ELECTROGDE {+}
SPRING SLEEVE

ELECTRODE {-}

CAUTION:
The iInternal platinum electrodes are

chemically attacked by the lead present
in the exhaust gases.

FORTHIS REASON DO NOT USE LEADED
GASOLINES, OTHERWISE A QUICK AND
{IRREVERSIBLE DAMAGE TO THE PROBE
WILL CCCUR.NEVER USE, EVEN IN EMER-
GENCY AND FOR SHORT TIME, GASO-
LINES CONTAINING LEAD.

http://alfalover.dhs.org/164/s7a0439.jpg (1 of 2) [2002-02-16 22:56:26]

L
LAMBDA PROBE REPLACEMENT
m WARNING:
During engine operation the catalytic con-
verter heals up considerably.

Before working on H, allow an appropriate
period of tima after engine shut down.
MEVER TOUCH THE CATALYTIC CON-
VERTER EVEN WITH APPROPRIATE
PROTECTIONS SUCH AS GLOVES, ETC.
DO NOT ALLOW EASILY FLAMMABLE
MATERIALS TO COME IN CONTACT
WITH THE CATALYTIC CONVERTER.

Piace car on a lifi platform.

Disconnect battery negative iead.

Remove air fitter cover - flowmeter assembly.
Unplug lambda probe conneactor.

Unplug lambda probe heating resistor connecior.
Lift the car.

ol o O

7. Release supperis secunng the calalytic converter.

8. Disconnect converter from exhaust pipe center sec-
tion.

9. Remove lambda probe using an appropriate wrench:

10. Install lambda probe, making sure to smear threads
with an antiseizing compound {R. GORI Never
Seez.).
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| 11. Torque probe to comect value.
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3T 1o 84 ALlbk
. (50 1o 50 N-m)

12. Reinstall all parts previously removed

INSPECTIONS AND CHECKS

For the functional check of the lambda probe and of the
heating resistor, refer to WIRING DIAGRAMS AND
ELECTRICAL DIAGNOSIS Book.

CENTRAL AND TAIL MUFFLERS

Both mufflers provide an effective decrease in engine
noise 1o levels approved by the current laws. The central
muffler has a triangular shape to better fit the room under
car; the tail muffler has a cylindrical shape.

‘The exhaust to almosphere is accomplished 1hrough a
single pipe.Both mufflers are attached to car body by
means of rubber rings and are interconnecied by means
of bolted flanges with tightening gaskets.

http://alfalover.dhs.org/164/s7a0440.jpg (1 of 2) [2002-02-16 22:56:45]

CENTRAL MUFFLER REMOVAL AND IN-
STALLATION

1. Place car on a lift platform.
2. Disconnect the forwand attaching tiange, remove
gaskets.

3. Remove supporting rubber rings.
4, Remove central muffler disconnecting it from the aft
attaching flange.
RALUBBER
BING FLANGE
FLANGE ( CENTRAL M,

GASKET

RUBBER
RING

TAIL MUFFLER REMOVAL AND INSTALLA-
TION

1. Place ¢ar ¢on a lift platform,

2. Disconneci the forward attaching flange, remove
gasket.

3. Remaove supporting rubber ring.

Aemove tail mufiler.

b

TAIL MUFFLER

RUBBER
RING
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NOTE: On “S" version, both components are identi-
cal to those of other versions; the only ditfer-
ance is that the exhaust pipe is split intwo. The
exhaust pipe end Is made of stainless steel.

CENTRAL

MUFFLER

The technical description and maintenance ocperations
are in any case identical.

HEAT PROOF COVERS

The covers are made of heat proot material and are
used to protect car body from censiderablz heat
- radiated by the exhaust pipes, particularly by the catalytic
converter.

REMOVAL /INSTALLATION

1. Remove exhaust system components that are pro-
tected by the cover to be removed.

2. Remave cover unscrewing bolts connecting it to car
body: save washers and bushings. At any time,
replace attaching rubber rings.

http://alfalover.dhs.org/164/s7a0441.jpg (1 of 2) [2002-02-16 22:56:57]

FUEL, AIR SUPPLY & EXHAUST SYSTEM é E

CAUTION:

Avold application of rust prevention com-
pounds or undercoating materiais to ex-
haust system heat proof covers.

Light spray of the edges IS permitted. Appli-
cation of coating greatly reduceas the cov-
ers afficilency resulting in excessive floor

temperature.
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EXHAUST EMISSIONS CHECK

WARNING:
The exhaust emisslons check must be

carrled out In open air or, In any case, Ina
sultable place equipped according to the
given requirements.

NOTE: Thecheck mustbe carried cut with engine
a1 normal running temperature (afier the
electric fan has turned on and then off) and
while unning at idie speed. If idie speed Is
not within the Indicated values, first check
the idle-speed actuator.

1. Make sure engine oil level is correct and air filier

element is clean.

Start and idle engine.

3. Inser thetester probe in the tail pipe and check that
CO and HC percentages are lowerthan limit values.

b

ANALYZIER

164 -164 L 164 *5"

idle (R.P.M.) 650t0800 | 70010 80O

CO Percentage < 0.2% <0.2%

HC Percentage sHppm..| s70p.p.m.

http://alfalover.dhs.org/164/s7a0442.jpg (1 of 2) [2002-02-16 22:57:08]

4. W check givesvalues not within the specitied range,

apply 1o troubleshooling procedures at the end of
this Group and see the diagnostic procedure out-
lined in the WIRING DIAGRAMS AND ELECTRI-
CAL DIAGNOSIS Book.

NOTE: DO NOT ATTEMPT TO ADJUST THE CO
PERCENTAGE. it Is necessary o work on
defective components that cause the CO
to increase.
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CRUISE CONTROL SYSTEM

ILLUSTRATED INDEX
CRUISE CONTROL
LEVER
(page B4 - 48}
5 sreste
: oy e
g 0A-29) \

B0l
THRAGTTLE BODY

; WY | i
{page 4 rm CRUISE CONTROL \Q\H : \_‘/j

UNIT [pages 04 - 48}

PEDALS SWITCHES
(page 04 - 47)

ACCELERATOR
CABLE (page 04 - 33}

ACCELERATOR
PEDAL

< <A \

CRUISE CONTROL CABLE
REMOVAL (page D4 -45)

CRUISE CONTROL CABLE
ADJUSTMENT {pade 04 - 458

CRUISE CONTROL
ACTUATOR {page O - 45}

T yRGUUM TANK
(page O4 -47)
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CRUISE CONTROL SYSTEM
INTRODUCTION

The Cruise Control is an electromagnetic device con-
trolled by an electronic control unit that allows the ve-
hicle to run at constant speed without any action by
the driver.

Speeds, over 30 m.p.h., chosen and memerized are kept
constant also if the driving conditions are changed {uphill,
downhill, wind, efc.).

The syslem can be easily disengaged stepping on the
brake or clutch pedal or placing gear lever to neutral.

WARNING:

m THE USE OF CRUISE CONTROL IS NOT
RECOMMENDED WHEN DRIVING CONDI-
TIONS DO NOT PERMIT TO MAINTAIN A
CONSTANT SPEED, SUCH AS IN HEAVY
TRAFFIC OR ON WINDY, ICY, SNOW COV-
ERED OR SLIPPERY ROADS.

CPERATION

Engage: with the switch set to “ON", when the de-
sired speed is reached, press and release the SET/
COAST pushbutton. That speed will be maintained.
The system memorizes speeds over 30 m.p.h.

- Disengage: pressing the brake pedal (or clutch
pedal on cars equipped with manual transmission)
the Cruise Control is disengaged, but keeps in
mamary tha snasd valua

http://alfalover.dhs.org/164/s7a0444.jpg (1 of 2) [2002-02-16 22:57:25]
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Setting swiich to “OFF” or pulling out the ignition key,
the memory is completely erased.

Recovery after braking: pressing and releasing the
RESUME/ACCEL the carfoils back to the previously
memorized value.

For cars equipped with manual fransmission: the
gear must be the same at which the speed was
memorized.

Overtaking: accelerate to normally overtake, then
release pedal: the car automatically reveris to the
memorized speed.

Increasing the memorized speed: accelerate till
the desired value is reached, then press and release
the SET/COAST pushbution, or actuate again and
again the RESUME/ACCEL.: at any stroke speed in-
creases by 1 m.p.h. Holding pressed the control,
speed increases constantly and is memarized the
value at which the button is released.

Decreasing the memorized speed: Press and hoid
the SET/COAST pushbution until the desired speead
I5 reached, then rglease it.

It is advisable fo engage the Cruise Control only
when the road and fraffic conditions allow to use it
in complete safety such as: dry, ice and snow free
roads, on autoroutes or, in any case, on highways or
freeways having limited and smocth running iraffic
with good pavement.

The Cruise Control is a device to be used on kong dis-
tances and on freeways, and then it shall never be
used in town traffic or in any case in heavy traffic or
stop-and-go tipical of the town streets,

Engage the Cruise Control only when thespeed is
within the specified limits (30 to 90 MPH).

Cn vehicles equipped with automatic transmission it is
advisable 1o engage the Cruise Control with gear
selector set to “D". Do not change gear manually
having the Cruise Control engaged.

On vehicles equipped with manual transmission en-
gage Cruise Control only when transmission is al 4th
of 5th aear. danandinn on tha vehicle snead



http://alfalover.dhs.org/164/s7a0444.jpg

meam ey wmeme wpEr s aww v wmrw W R - kel B b o R - R et el i b

04 - 34

http://alfalover.dhs.org/164/s7a0444.jpg (2 of 2) [2002-02-16 22:57:25]



http://alfalover.dhs.org/164/s7a0445.jpg

FUEL, AIR SUPPLY & EXHAUST SYSTEM

SYSTEM EIESCRIP“OH

The most important equipment of the system is the
elactronic control unit that monitors all the signals re-
ceived by the sensors, and controls the actuator. The
signal are coming from a switch located on the brake
pedal, from one located on the clulch pedal (for vehicles

=i

equipped with manual iransmission), from the automatic
transmission - N position - and from the R.P.M. sensor.
The actuator works diractly onthe accelerator padal, then
sends a feed back signal to the conrol unit fo indicate the
padal position. A vacuum tank and a hose connacted to
the air intake box power and control the actuator pneu-
mafically.

CRUISE CONTROL FUNCTIONAL SCHEMATIC

i

OM | OFF
] --:n:-::-:-:n:l.
!
| ACTUATOR
BRAKE ; = -
IWITCH SOLENCID et
VALVE ACCELERATOR
RPM FEDAL
BENSOR . CRUISE
CONTROL
UNIT POTENTIO -
1 METER
CLUTCH o i
SWITCH (% |
GEAR
TO "N -
COMMANDS 4 T
POSITEON
SETACOAST SHINAL (  manual tranemission oniy
. (*} ariomalic imnamisson onky
REBUMERCCEL

CRUISE CONTROL ACTUATOR

The actuator is an electro-pneumatic davice that, upon
command received by the control unit, works on the

annalarsiasr masdal s saaman Al Aasm assaremeats asbis

http://alfalover.dhs.org/164/s7a0445.jpg (1 of 2) [2002-02-16 22:57:41]

Three solencid valves (one discharge, one charge and
one damper) adjust the accelerator padal position, thus
maintaining the memorized spesd also if the engine is
subject to a load variation.

A malamilamatss manssatss e snbla oeeibieem foa d b ook
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o

REMOVAL /INSTALLATION
1. Remove Cruise Control cable protection.

2. Gain access o the swaged ball/stop and disconnect
one end, separating cable from actuator.

SEWAQED BALLSTOR

SWAGED BALL

CRUISE

CONTHOL CRUISE
ACTUATOR CONTROL
CABLE
3. Disgonnect vacuum hose,
4.  Unplug electric connector.
& Remove actualor.
ACTUATOR

http://alfalover.dhs.org/164/s7a0446.jpg (1 of 2) [2002-02-16 22:57:55]

CRUISE CONTROL CABLE REMOVAL

1. After cable is disconnect from the actuater, connec
a string 1o cable end for cable recovery.

2.  Working from the cabin, disconnect swaged ball at-
faching cable 10 accelerator pedal and o the support
bracket.

3. Lowerthe knee stop and remove cable leaving string
along the way betwean engine compartment and
cabin: this will @ase the correct positioning of new
cable.

SWAGED BALL

FROW ACCELERATOR

INSPECTIONS AND CHECK

Toelectrically check the Cruise Control for comect opera-
tion, refer to WIRING DIAGRAMS AND ELECTRICAL
DIAGNOSIS Book.



http://alfalover.dhs.org/164/s7a0446.jpg

04 - 46

http://alfalover.dhs.org/164/s7a0446.jpg (2 of 2) [2002-02-16 22:57:55]




http://alfalover.dhs.org/164/s7a0447.jpg

FUEL, AIR SUPPLY & EXHAUST SYSTEM

LN

VACUUM TANK

The tank provides the actuator pneumatic solenoid
valves with vacuum that is needed for thair oparation.
This vacuum is taken, through a check valve, from the air
intake box in such a way to control the actuator according
the engine load changes.

CAUISE
CONTROL
ACTUATOR

SOLENOID
VALYE

AIR INTARE
BOX

REMOVAL /INSTALLATION

1. Place car on a liftt piatform, remove front left wheel
and fender forward section.
2. Remove vacuum tank, disconnecting two hoses.

i

http://alfalover.dhs.org/164/s7a0447.jpg (1 of 2) [2002-02-16 22:58:02]

e

PEDALS SWITCHES

Aswitchis located on the brake pedal while a second one,
equal fo the other, is kocated on the clutch pedal (for
vehicles equipped with manual transmission).

INSPECTIONS AND CHECKS

The swilch is closed when the pedal is released, check,
using an appropriate tester, that it opens as the pedal
starts 1o send a command to the brakes.

it an adjustment shall be made, work on the fixing nuts
and on the lock nut.

CONTACT

CPENING
RELEASED
FEDAL
&

BRACKET

—

l"k.
CONNEGTOR
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T

CRUISE CONTROL UNIT

The unit is located under the center console, below the
A.B.S. conirol unit.

For technical features, inspections, check etc. refer to
WIRING DIAGRAMS AND ELECTRICAL DIAGNOSIS
Book.

REMOVAL /INSTALLATION

1. Remove right side panel.

2. Remove air hose to rear seats.

3. Unplug A.B.S. unit connecior.

4. Remove Cruise Control unit and unplug connector.

http://alfalover.dhs.org/164/s7a0448.jpg (1 of 2) [2002-02-16 22:58:12]
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CRUISE CONTROL
SWITCH

OFF/RESUME

The switch is located on the steering wheel column, on
the right side, and it is easily accessible and operated.

AT T

Il } = SET/COAST
OFF =— | —~ RESUMEAGCEL

=]

REMOVAL /INSTALLATION

WARNING:

Use all possible precautions since you are
working in the proximity of the “Air Bag"”,
sea Group 00, and particutarly:

» disconnect battery

+ [solale battery nagative lead

1. Rotale steering wheel fo right and 1o left, remove
screws fixing both upper and lower of shrouds.
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Remove screws fixing shrouds from the bottom.
Unplug "blinking code” diagnosis connector.
Unplug Cruise Control connaector.

Remove upper and lower shrouds.

2.
3.
4.
5.

UPPER
BHROUD

"HLINKING CODE"
DIAGHNOEIS
COMMNECTOR
T2

€. Separale Cruise Control ofifresume swiich fromthe
half upper shroud.

CRUISE CONTROL CABLE ADJUST-
MENT

1. Check for corract air flow - see AIR SUPPLY SYS-
TEM - THROTTLE CALIBRATION CHECK.

2. Check throttle valve switch - see AIR SUPPLY
SYSTEM -THROTTLE MIN/MAX SWITCH CALI-
BRATION CHECK.

3. Adijust accelerator pedal cable - see AIR SUPPLY
SYSTEM - CABLE ADJUSTMENT.

4. Connect Cruise Control cable and pull it, working on
the relatad nut, uniil the throttle valve switch actu-
atas,

http://alfalover.dhs.org/164/s7a0449.jpg (1 of 2) [2002-02-16 22:58:26]

NOTE:

ATto i Ribe
{5 to & N-m)

2.5urns comrespond io an end play of 0.06 in
{1.5 mm) between the Cruise Control cable
swaged ball and accelerator pedal bracket.
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2. Locsen nut by 3.5 turns backwards and Iock the
locknut tightening it al correct value.
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TECHNICAL CHARACTERISTICS AND SPECIFICATIONS

GENERAL SPECIFICATIONS
FUEL |

Gasoline with Octane number RON g5 91
PON 80 86
FUEL TANK
Total capacity 651 175 gals
Reserve 8l 2.2 gals
CHECKS AND ADJUSTMENTS
FUEL SUPPLY PRESSURE CHECK
Operaling pressure at idle speed 284 1o 323 kPa 420 47 p.s.i.
Max pressure {pressure regulator engaged) 400 kPa S8ps.i

THROTTLE VALVE MIN/MAX OPENING SWITCH CHECK

Contact opening minimum angle

Contact ¢losing minimum angle

Contact closing maximum angle

Resistance with opening angle of 0° 1o 1°
Resistance with opening angle exceeding 1~
Resistance with open throttle (72°)

1l:l
0.2°
'S

C £} onterminals 2-18
infinite pn ferminals 2-18
0 ) on terminals 3-18

THROTTLE VALVE BODY ADJUSTMENT (FLOWMETER)

Air flow through throttie valve in closed position
{with Solex flowmeter)

290 to 310 onscale N

HNOTE: For 184 “S" waralon : 270 to 290 on scala N

PHASE AND R.P.M. SENSOR GAFP

Gap between sensor and crankshalt pulley

http://alfalover.dhs.org/164/s7a0450.jpg (1 of 2) [2002-02-16 22:58:38]
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

TIGHTNESS CHECK ON YAPCR RECOVERY SYSTEM

e

Referance value 3510 3.73 kPa 05110 0.54 ps.i

{on pressure gauge columnj) (360 mmy} (14.2 in)

Max pressure drop in 5 minutes 0.5 kPa 0.07 ps.i

{on pressure gauge column) (50 mmy} (2 in]
CRUISE CONTROL CABLE CHECK

End play between Cruise Control cable swaged ball and

accelerator padal bracket ' 1.5 mm * 0.06in*

*

corresponding te 3.5 turna backwards of the adjusting nut of crulse conirol cable

ENGINE IDLE SPEED AND EXHAUST EMISSIONS

Idle spead

Exhaust CO percentage at idie speed
Exhaust HC percentage at idle speed

-

650 1o 800 R.P.M. *
< 02%

<70 p.pm

164 “5” versions only : 700 to 800 R.P.M.

TIGHTENING TORQUES

Fuel pump to cover allachments
Fuel filler joint attachments

Fuel filter joint attachments
Throttle valve switch screws
Lambda proba attachments
Cruise Contrel cable locknut

710111 Ibs
22110 29.51.1bs
14.8 to 17 ft.lbs

18 todfilbs
3691044 311 1bs
3710 4.4 tlbs

1010 15 Nm
30 10 40 Nm
2010 23 Nm
Z5t0 4 Nm
50 1o 60 Nm

Sto 6 Nm

SPECIAL TOOLS

TOOL NUMBER

DESCRIPTION

1.824.011.000
1.824.013.000
1.824.020.000

Tap for throttle valve llowmeter check
Pressure reducer (with prassure gauge}
Pressure measurement fixture

http://alfalover.dhs.org/164/s7a0451.jpg (1 of 2) [2002-02-16 22:58:55]
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TROUBLESHOOTING PROCEDURE

PRELIMINARY CHECKS

Totroubleshooting of malfunctions reiated to supply and ignition becomes easier since it is avallable, inside MOTRONIC

system, the self diagnosis function (On Board Diagnosis: O.B.D.) that memorizes and displays malfunctions eccumred

in some system components.

It is advisable, therefore, to carry-out immediately this automatic check using the related pushbution and "CHECK
- ENGINE" indicator lamp {see WIRING DIAGRAMS AND ELECTRICAL DIAGNOSIS Book - MOTRONIC IGNITION

AND INJECTION - ON BOARD DIAGNOSIS): this can provide a simple and quick solution of the problems.

NOTE: Do not disconnect battery before to carry-out the 0.B.D. test.

Following, however, it is provided a troubleshooting procedure related to the most imporiant matiunctions of the
ignition and injection systems.

This procedure outlines the test to check all the components that can be involved, addressing 1o the above automatic
troubleshooting for the components checked by the seff diagnosis function.

The ON BOARD DIAGMOSIS provides Information about: TEST™®
BATTERY VOLTAGE A
THROTTLE VALVE MIN/MAX OPENING SWITCH BandC
ENGINE TEMPERATURE SENSOR b

AIR FLOW METER (including AIR TEMPERATURE SENSOR} Eand!
CONSTANT IDLE ADJUSTMENT ACTUATOR F
LAMBDA PROBE Gand H
VAPORS RECOVERY SOLENOID VALVE M

FUEL PUMP (RELAY) L
CONTROL UNIT N

* See WIRING DIAGRAMS AND ELECTRICAL DIAGNOSIS Book - MOTRONIC IGNITION AND INJECTION - ON
BOARD DIAGNOSIS: the letters indicaled herein do not refer to this manual.

Malfunctions relevant to these components are immedialely and easily displayed by the “CHECK ENGINE" indicator lamp;

for further details see WIRING DIAGRAMS AND ELECTRICAL DIAGNOSIS Book - MOTRONIC IGNITION AND

http://alfalover.dhs.org/164/s7a0452.jpg (1 of 2) [2002-02-16 22:59:03]
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TROUBLESHOOTING PROCEDURE
TROUBLES AND SYMPTONS FAULT ISDLATION TEST REFERENCE
EHNGINE DOES NOT START | - Tuming the ignition key, nothing happens. it is _thErr'I Saa WIRING DIA-
{UHDEH ANY CIRCUM- nﬂﬂﬂﬁ&ﬂl’?lﬂ Wﬂﬂigﬂ?ﬂ 'I'GTPUSEME pmbierr'bﬁtu the GHAMS AND
STANCES) IGNITION SWITCH ELECTRICAL DI-

- Turning the ignition key, the instrument panel lights

illuminate normally, but no noise from the STARTER
MOTOR is heard.

It is then nacessary o investigate for makunctions of
the STARTING MOTOR

- Turning the ignition key, the instrument pane! lights ii-

luminate, the starting motor runs normally but the
engine does not start

AGNOSIS Book:
STARTING AND
CHARGING

See WIRING DIA-
GRAMS  AND
ELECTRICAL DI-
AGNOSIS Book
STARTING AND
CHARGING

A {ignition) and
then B (supply)

ENGINE DOES NOT START
WHEN COLD

- Turning the ignition key, the instrument panel lights il-

luminate, the starting motor runs normaliy but - WITH
COLD ENGIME ONLY - the engine does not start

NOTE: When hot, the angine starts normally

C

ENGINE DOES NOT START
WHEN WARM

Tuming the ignition key, the instrument panel lights il-
luminate, the starting motor runs normally, but the
engine JUST TURNED OFF, OR ANY WAY WARM,
does not stan

ENGINE IS DIFFICULT TO
START, AND REQUIRES MANY
ATTEMPTS

- Turning the ignition key, the instrument panel lights il-

luminate, the starting motor runs normally but the
angine starts AFTER MANY ATTEMPTS only
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

= 184
TROUBLESHOOTING PROCEDURE
TROUBLES AND SYMPTOMS FAULT ISCLATION TEST REFERENCE
ENGINE STARTS, BUT STOPS | - Tuming the ignition key, the engine siarls immedi- F

IMMEDIATELY

ately [or almost immediately) but after short time IT
STOPS SUDDEMNLY

ENGINE IDLE SPEED NOT
REGULAR

NCTE: If 1the trouble s present
with warm engine, see tesi D

- The idle speed does not meet the required values, or
it does not remain constant and regular

164 - 164 L. 650 10 800 R.P.M.
164 &: 700 1o 800 R.P.M.

Correct values

G

If this 1esi is not
succesful, # is
possible to carry-
out test A

ENGINE SURGES
{in any driving condition;

NOTE: Examples of driveability
condilions that are not accepled
by Alta Romeo, in accordance with
requirements of driveability and
perdormance characteristics re-
quested for vehicles sold in the
States.

- Inany driving condition (at any speed and/or load) the
gngine surges and has some hesiations

Surge: Condition of leaness, resulting in shont and
sharp fluctuations. These can be cyclic or iregular
and can occur at any speed or Lad conditions, gen-
erally on sleady speeds.

Hesitation: Temporary lack of inftial response in ac-
celeration rate (initialed with a flat spot)

H

ENGINE STUMBLES

NOTE: Examples of driveability
conditions that are not accepted
by Alfa Romeo, in accardance with
requirements of driveability and
performance characteristics re-
quested for vehicles sold in the
States.

- The engine surgas orstumbles, the acceleration is not
smoath.

Stumble: Short, sharp reduciion in acceleration rate

ENGINE DOES NOT REACH
MAXIMUM PERFORMANCES

- The vehicle runs normally at medium/low speeds, but

does not reach maximum performances (in terms of
anaad and thaest)
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

1 s =y

TROUBLESHOOTING PROCEDURE

TROUBLES AND SYMPTOMS FAULT ISOLATION TEST REFERENCE
EXCESSIVE FUEL CONSUMP- | - Checkifthe mnéump-tion is axcessive compared with K
TION the values given by Alfa Romeo or with data noted

: during to vehicle life
NOTE: it is obvious that fuel con-
sumption increases considerably
with wrong driving conditions; in-
correct gears use, accelerations in
neutral position, etc.

HIGH EXHAUST CO AND HC | - Check the CO and HC percentage at idle speed L
PERCENTAGE
CO<0.2%
Cormect vaiues:
HC <70 pp.m.
LOW CO PERCENTAGE (high | - Check the GO percentage: a value 100 low * gives M
NO, Value) surely high NO, value (NO, = nitrogen oxide)

{*) value to low: f the analyzer reads 00.00.
Take samples of exhaust gas upstream of con-
vernar:

- HCOread is about 0.7%, analyzer is defective and
emission values are correct.

- #CO read is lower, CO percentage is actually 100
ow,

WARNING:
The IGNITION system operates with dan gerous voltages (high or low).
Take maximum care and disconnect always the system before to work on it.

Do not smoke while working on the SUPPLY SYSTEM, and ensure that al! safety equipment are
within reach (fire extinguisher, etc).

NOTE: THE ON BOARD DIAGNOSIS IS TURNED OFF WHEN THE BATTERY IS DISCONNECTED: THE
MEMORY IS ERASED!
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f—‘\ FUEL, AIR SUPPLY & EXHAUST SYSTEM
el 1=a
THE ENGINE DOES NOT START - IGNITION MALFUNCTION TESTA
TEST STEPS RESULTS REMEDY

Al | BATTERY SUPPLY CHECK

- Check for ignition malunction caused by the batlery - @ 4 Carry-out step A2
See WIRING DIAGRAMS AND ELECTRICAL DIAG-
NOSIS Book - MOTRONIC O.B.C.-TEST A
@ > Foliow the indication of

the WIRING DIA-
GARAMS AND ELEC-
TRICAL DIAGNOSIS

Book
A2 | ANTI-THEFT CHECK
- Check for correct operation of antithelt system - Sae 5 Carry-out step A3
WIRING DIAGRAMS AND ELECTRICAL DIAGNO-
SIS Book - ANTI-THEFT
@ | 2 Follow the indicator on

the WIRING DIA-
GRAMS AND ELEC-
TRICAL DIAGNOSIS
Book

WARNING:
m The ignition system cperates with dangerous voitages (high or iow}. Therefore, take maximum care
and always disconnect the system before working on K.

A3 | SPARK PLUGS CHECK

- Check that: > Carry-out step Ad

« spark plugs are not dirty and do not show signs of

burns > Clean and repiace ai-
« sparks shoot normally: remove plug, connect it to fected spark plugs

ground and check the spark

NOTE: Mever disconnact tha spark nlun cabia
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

B4 %
THE ENGINE DOES NOT START - IGNITION MALFUNCTION TESTA
TEST STEPS RESULTS REMEDY
A4 HIGH VOLTAGE AND GROUND CABLES
CHECK
- Check: [ Carry-out siep AS
= ihathighvoliage cables (fromcoilto distributor and
from distributor 10 the spark plugs) do nat show @ i Replace aftecisd H.V.
signs of damage cablesorground plaits.
« the aleciric resistance ensuring non dissipation is Torque correctly the
present grounds plails
H.V. CABLE RESISTANCE = 25k (2
« that ground plais are correctly forqued and do not
show signs of oxidation
A5 | DISTRIBUTOR CHECK
- Check: B Carry-out step A6
« that distributor cap is internaliy free from dirt and
signs of bums @ > Ciean or repiace the

« {hat coveris not cracked or damaged
« brush resistance

DISTRIEUTOR BRUSH RESISTANCE
=1.1k0
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
b=y 184
THE ENGINE DOES NOT START - IGNITION MALFUNCTION TESTA
TEST STEPS RESULTS REMEDY
A6 | IGNITION COIL CHECK
Check: > Carry-out step AT

= ignition coil power supply
« coil primary rasistance and secondary resistance @ >
COIL RESISTANCE

PRIMARY = 04ilo 050
SECONDARY = 5410660

Restore correct power
supply or replace faulty
coil

A7 | R.P.M. AND TIMING SENSOR CHECK

Check: @ >

+  connection between sensor and conirgl unit (pins
23 and 25)
air gap between sensor and pulley - see Group 04
- APM AND TIMING SENSOR

GAP BETWEEN 0.02100.04 in
SENSOR AND PULLEY| 0.510 1 mm

Restore connection or
sel sensor to the cor-
rect position
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FUEL, AIR SUPPLY & EXHAUST SYSTEM 2y
N
ENGINE DOES NOT START - INJECTION MALFUNCTION TESTB
TEST STEPS RESULTS REMEDY

WARNING:
When working on the fuel supply system, do not smoke and ansure all satety equipment |s available.

B1 FUEL CHECK

- Check for presence of gasoline in the tank.(low level > Carry-out step B2
light and level indicator might be defective}, that gaso-
line is not mixed with water or other improper fluid, and
for absence of dirt in tha tank @ - Clean tank, # neces-
sary. Fill the system
with prescribed gaso-
line grade
B2 | OB.D. CHECK
- Check for correct operation of fuel pump relay - See > Camry-out step BS
WIRING DIAGRAMS AND ELECTRICAL DIAGNO-

SIS Book - MOTRONICO.B.D.-TESTL, engine iem-
perature sensor - TEST D, air flowmeter - TEST E, @ > Carry-out procedurs
electroinjectors - PROCEDURE B indicatec in the WIR-
ING DIAGRAMS AND
NOTE: Do not disconnect battery before carrying ELECTRICAL DIAG-
out O.B.D. function NOSIS Book
- then carry-out steps
B3 and B4

B3 | AIR FLOW METER CHECK

Check that flap moves freely without binding. Check
that the interior is free from dirt and shows no signs of
rubbing.

Carry-out step B4

> Replace (or ciean) air
flow mater

R®

http://alfalover.dhs.org/164/s7a0459.jpg (1 of 2) [2002-02-16 23:00:32]




http://alfalover.dhs.org/164/s7a0459.jpg

| ; I |
(Cont.d)

04-59

http://alfalover.dhs.org/164/s7a0459.jpg (2 of 2) [2002-02-16 23:00:32]



http://alfalover.dhs.org/164/s7a0460.jpg

‘%l FUEL, AIR SUPPLY & EXHAUST SYSTEM
THE ENGINE DOES NOT START - INJECTION MALFUNCTION TESTB
TEST STEPS RESULTS REMEDY

B4 | INJECTORS CHECK

- By touching the injectors il is possible to teel needles . > Carry-oul step BS
mavement, then check injector resistance (1.7 )

B5S | FUEL PRESSURE CHECK

Carry-out tightness and pressure ¢check of fuel supply
sysiem- See Group 04 - FUEL SYSTEM PRESSURE

AND TIGHTNESS CHECK
@ > Check for correct op-

aeration of Hel fiter,
pump, pressure regu-
lator and replace as
neaded

Carry-out step B6

@’ > Replace defective in-
jectors

v

B6 | CONTROL UNIT CHECK

Check for correct operation of MOTRONIC control
unit {simply checking the wvehicle using another con-

Replace control unit

R ®

{rol unit).
B Connect old unit, then
carry-out step BY
B7 | DISTRIBUTION TIMING CHECK
Check for correct distribution timing - See Group 01 ’®l > Restore correct timing
- DISTRIBUTION TIMING CHECK
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

1BE\4 r‘&j
ENGINE DOES NOT START WHEN COLD TESTC
TEST STEPS RESULTS REMEDY

C1 | BATTERY MALFUNCTION

- Check for proper battery voltage @ > Carry-out step C2
MIN. VOLTAGE:12V.
A Voltage encugh for the starting moior could not
be enough for the Moirenic control unit @ Bs Charge or replace bat-

tery
C2 | O.B.D. CHECK
- Check for comect operation of engine temperature > Carry-out step C3

sensor - See WIRING DIAGRAMS AND ELECTRI-
CALDIAGNOSIS Book - MOTRONICQ.B.D.- TEST
D, air temperature sensor - TEST |

o »

Carry-oul procedure
indicated in the WIR-

sysiem- See Group 04 - FUEL SYSTEMPRESSURE
AND TIGHTNESS CHECK

QN0

NOTE: Do not disconnect batiery before carrying- ING DIAGRAMS AND
out 0.B.D. function ELECTRICAL DIAG-
NOSIS Book
C3 | FUEL PRESSURE CHECK
- Canmry-out tighiness and pressure check of fuel supply > Carry-out step C4

Check for correct op-
eration of tuel filter,
pump, préssure régu-
lator and replace as
needed

C4 | CONTROL UNIT CHECK

- Check for comrect operation of MCTRONIC control
uni {simply checking the vehicle using another con-
trol unit) since the air enrichment at cold function can

be faulty.
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%ﬂ, FUEL, AIR SUPPLY & EXHAUST SYSTEM
ENGINE DOES NOT START WHEN WARM TEST D
TEST STEPS RESULTS REMEDY

D1 | OB.D. CHECK

- Check for correct operation of engine temperature > Carry-out step D3
sensor - See WIRING DIAGRAMS AND ELECTRI-
CAL DIAGNOSIS Book - MOTRONIC O0.B.D.-TEST
D, air temperature sensor - TEST |, air fliowmeter - @ | Carry-out procedure
TESTE

NOTE: Do not disconnect battery belore carrying
out Q.B.D. function

indicated in the WIR-
ING DIAGAMS AND
ELECTRICAL DIAG-
NOSIS Book

- then carry-out step
D2

D2 | AIR FLOW METER CHECK

- Check that flap moves freely without binding. Check
ihal the interior is free from dirt and shows no signs of
rubbing

Carry-out step D3

Replace (or clgan} air
flow meter

D3 | FUEL PRESSURE CHECK

- Camy-out tightness and pressure check of fuel supply
system-See Group 04 -FUEL SYSTEMPRESSURE
AND TIGHTNESS CHECK

http://alfalover.dhs.org/164/s7a0462.jpg (1 of 2) [2002-02-16 23:01:05]

RO [®

Carry-out step D4

Check for comrect op-
eration, of fuel fier,
pump, pressure regu-
lator and replace as
needed
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

B4 !
ENGINE DOES NOT START WHEN WARM TESTD
TEST STEPS RESULTS REMEDY
D4 | VAPOR LOCK CHECK
- Check for absence of vapor lock phenomenen In the @ > Replace faulty compo-

fuel supply systam. Carry-out starting operation for
long time, without stopping: in this way the fuel pump
can purge ihe system by recycling the fuel.

HOTE: The phenomenon disappears If engine Is al-
lowed to coal off.
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

= 184
ENGINE IS DIFFICULT TO START TESTE
TEST STEPS RESULTS REMEDY
E1 | O.8.D.CHECK
- Check for correct operation of engine idie actuator - @ > Carry-out siep E2

See WIRING DIAGRAMS AND ELECTRICAL DIAG-
NOSIS Book - MOTRONIC O.B.D. - TESTF and
PROCEDURE B, - airtemperature sensor-TEST, en-
gine lemperatura sensor - TEST D, - electroinjectors -
PROCEDURE B

Carry-out procedura
indicaied in the WIR-
ING DIAGRAMS AND

ELECTRICAL DIAG-

+ absence of air ieaks in the relaled system:
brush soap solution on the connections of lines
down stream the flow meter; with engine at idle
spaed, check that soap solution is not sucked by
the engine

+ comect flow setting - SEE Group 04 - THROTTLE
CALIBRATION CHECK

NOTE: Do not disconnect battery before carrying NOSIS Book
out 0.B.D. function
E2 | AIRLEAKAGE CHECKS
- Check for: @ > Carry-out step E3

Replace deiective
components

E3

FUEL PRESSURE CHECK

Carry-out tightness and pressure check of fuel supply
system- See Group 04 -FUEL SYSTEMPRESSURE
AND TIGHTNESS CHECK
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Check for correct op-
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pump, pressure regu-
lator and replace as
needed
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
124 &=y
ENGINE |S DIFFICULT TO START TESTE
TEST STEPS RESULTS REMEDY

E4 | CYLINDERS HEAD GASKETS CHECK

- Cheack for absence of water leaks from head gaskets = Carry-out step E5
- See Group 01 - CYLINDER HEADS
@ > Replace cylinder head
gaskets
E5S | THROTTLE AND IDLE ADJUSTMENT ACTUA-
TOR CHECK
- Disassembly throttle body and check for absence of S Carry-out step Eb
dirt and traces of oil. Camry-out same check ontheidle
adjustment actuator
@ > Clean affected compo-
nents

E6 | CONTROL UNIT CHECK

- Check for correct operation of MOTRONIC control unit

Replace control unit
{simply ¢hecking the vehicle using ancthercontrol unit)

®
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rQ[L : FUEL, AIR SUPPLY & EXHAUST SYSTEM
A yi{ ==
ENGINE STARTS, BUT STOPS IMMEDIATELY TESTF
TEST STEPS RESULTS REMEDY
F1 | 0.B.D. CHECK
- Checkforcomect operation of idle spaed actuator - See Carry-out step F3

WIRING DIAGRAMS AND ELECTRICAL DIAGNO-
SIS Book - MOTRONIC 0.B.D- TESTL and PROCE-
DURE B, engine temperature sensor - TEST D, air
fliowmeter - TESTE

NOTE: Do not disconnect battery before carrying-
out the 0.B.D. function

R ®

Carry-out procedure
indicated in the WIR-
ING DIAGRAMS AND
ELECTRICAL DIAG-
NOSIS Book

-thencarry-out stepF2

F2 | AIR FLOW METER CHECK

- Check that flap moves freely without binding. Check
that the interior is free from dirt and shows no signs of
rubbing

Carry-out step F3

Replace (or clean) fiow
meter

F3 | FUEL PRESSURE CHECK

- Carry-outtightness and pressure check of fuel supply
system- See Group 04 - FUEL SYSTEMPRESSURE
AND TIGHTNESS CHECK

Carry-out stepF4

Check for correct op-
eration of fuel fiter,
pump, pressure regu-
lator and replace as
needed

F4 | ALTERNATOR CHECK

- Check for correct oparation of alernator and, paricu-
larly, of voltage regulator: the aktemator should not
overcharge. See WIRING DIAGRAMS AND ELEC-
TRICAL DIAGNOSIS Book - STARTING AND
CHARGING - ALTERNATOR
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Replace voltage regu-
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
1E4 :
ENGINE IDLE SPEED NOT REGULAR TESTG
TEST STEPS RESULTS REMEDY
G1 | 0.B.0. CHECK
- Checkiorcorrectoperation of idle speed actuator - See > Carry-out step G4
WIRING DIAGRAMS AND ELECTRICAL DIAGNO-
SIS Book - MOTRONIC 0.B.D - TESTF and PROCE-
DURE B, throttle minimum epening swilch - TESTB @ 3 Carry-out procedure
indicated in the WIR-
NOTE: Do not disconnect battery befora carrylng- ING DIAGRAMS AND
out the 0.B.D. function ELECTRICAL DIAG-
NOSIS Book
- then carry-out steps
G2 and G3
G2 | THROTTLE SWITCH CHECK
- Checkforcorrect adjustment of switch - See Group 04 » Carry-out step G3
- THROTTLE MIN/MAX SWITCH
J @' > Replace swiich, if
faulty
G3 | AIR FLOW METER CHECK
- Chaeck that tlap moves freely without binding. Check > Carry-out step G4
that the interior is free from dirt and shows no signs of
rubbing
@ > Replace (or ciean] tiow
meter
G4 | FUEL PRESSURE CHECK
- Camy-out tightness and pressure check of fuel supply 2 Carry-out step G5
system- See Group 04 - FUEL SYSTEMPRESSURE
AND TIGHTNESS CHECK
@ - Check for comect op-
aration of fuel filer,
pump, pressure regula-
tor and replace as
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
= B4
ENGINE IDLE SPEED NOT REGULAR TEST G
TEST STEPS RESULTS REMEDY
G5 | AIRLEAKAGE CHECK
- Chack for: @ > Carry-out step G6
« absence of air leaks in the related sysiem:
brush with soap solution connections and lings @' B Replace defective
down stream of flowmeéter and check, with engine componems
atidle, that soap solution is not sucked by tha en-
gine
+ correct flow - See Group 04 - THROTTLE CALI-
BRATION CHECK
G6 | CYLINDERS COMPRESSION CHECK
- Carry-out cylinders comprassion check - See Group > Carry-out siep G7
01 - CYLINDERS COMPRESSION CHECK
@ > Return cylinders to
correct compression

G7 | CONTROL UNIT CHECK

- Check for correct operation of MOTRONIC conirol | Replace control unit
unit (simply checking the vehicle using another con-

trol unit) since the idle speed control logic could be de-
lective
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
ENGINE SURGES TESTH
TEST STEPS RESULTS REMEDY
H1 | FUEL CHECK '
- Check for presence of gasoline in the tank (low level - Carry-out step H2
light and level indicator might be defective), check that
gasoling is not mixed with wateror gtherimproper tuid,
and for absenca of dirt in the tank - @ B Clean tank, if neces-
sary. Fill the system
with prescribed gaso-
line grade
H2 | SPARK PLUGS CHECK
- Check that; 3 Carry-out step H3
« spark plugs are not dirty and do not show signs of
bums. @ » Ciean and replace the
= gparks shoot normally: remove plug, connact it to affected spark plugs

ground and check the spark.

MOTE: Meverdisconnect spark piug cable with the
engine running

H3 | HIGH VOLTAGE AND GROUND CABLES
CHECK

- Check that : | Carry-out step H4

+ high voltage cables (irom coil 1o distributor and

from distributor to spark plugs) do not shaw signs > Replace affected H.V.

of damage cables orground plaits.
« the electric rasistance ensuring non dissipation is Torque correctly the
present ground plaits.

H.V. CABLE RESISTANCE =25k Q2

« that ground plaits are correctly torqued and do not
show signs of oxidation
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%‘l FUEL, AIR SUPPLY & EXHAUST SYSTEM

B4

ENGINE SURGES

TESTH

TEST STEPS

RESULTS

REMEDY

H4 | ALTERNATOR CHECK

- Check for correct operation of alternator and, paricu-
larly, of voltage regulator: the alternator should not
overcharge.

See WIRING DIAGRAMS AND ELECTRICAL DIAG
NOSIS Book - STARTING AND CHARGING - AL-
TERNATOR

Camy-out step H5

Replace voliage regu-
lator or atternator, if
damaged

H5 | AIR LEAKAGE CHECK

- Check for:

+ absence of air leaks in the refated systam:
brush with soap solution connections and lines
downstream of flowmeter and check, with engine
at ille, thal soap solution is not sucked by the
engine

« corect flow - See Group 04 - THROTTLE CALI-
BRATION CHECK

RO | VG

Carry-out step H6

Aeplace delective
components

H6 | AIR FLOWMETER CHECK

Check that flap moves freely without binding. Check
that the interior is free from dirt and shows no signs of
nubbing

Camy-out step HY

Repiace {or clean) llow
meter

H? | FUEL PRESSURE CHECK

- Carry-outtightness and pressure check of fuel supply
system- See Group04-FUEL SYSTEMPRESSURE
AND TIGHTNESS CHECK

http://alfalover.dhs.org/164/s7a0470.jpg (1 of 2) [2002-02-16 23:05:17]
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B84

FUEL, AIR SUPPLY & EXHAUST SYSTEM ‘%T.

ENGINE SURGES TESTH

TEST STEPS _ RESULTS REMEDY
H8 |CYLINDERS COMPRESSION CHECK

- Check cylinders compression - See Group 01 - CYL-
INDERS COMPRESSION CHECK

> Carry-out step H9

Restore cylinders cor-

rect compression
H9 | CRANKSHAFT PULLEY CHECK
- Check for correct torque of crankshaft pulley | 3 Carry-out step H10
173 Ft lbs (235 Nm)
b Torque to correct value

OJORICIO

{Anincorrect torgue " makes mad "the RPM and stroke
sensor)

H10 | CONTROL UNIT CHECK

- Check for correct operation of MOTRONIC control
unit (simply checking the vehicle using another control
unit)

Heplace control unit

®
v
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
)=
ENGINE STUMBLES TESTI
TEST STEPS RESULTS REMEDY
" 0.B.D. CHECK
- Check for carrect operation of air flow meter - See > Carry-out step 13
WIRING DIAGRAMS AND ELECTRICAL DIAGNO-
SIS Book - MOTRONIC O.B.D-TESTE, throttle MAX
opening switch - TEST C @’ 3 Carry-out procedur
indicated in the WIF
NOTE: Do not disconnect battery before carrylng- ING DIAGRAMS ANI
out the 0.B.D. function ELECTRICAL DIAC
NOSIS Book
- then carny-cut step |
12 THROTTLE SWITCH CHECK
- Check for correct adjustment of switch - See Group 04 [ Carry-out step 13

- THROTTLE MIN/MAX SWITCH

Heplace switch if fault

13 AlIR LEAKAGE CHECK

Check for:

+ absence of air leaks in the related syslem:
brush with soap solution connection and lines
downstraam of flowmeter and check, with engine
at idle, that soap solution is not sucked by the
engine

+ correctflow - See Group 04 - THROTTLE CALI
BRATION CHECK

http://alfalover.dhs.org/164/s7a0472.jpg (1 of 2) [2002-02-16 23:05:56]

IORINIO

Carry-out step 14

Replace detectiv
components



http://alfalover.dhs.org/164/s7a0472.jpg

http://alfalover.dhs.org/164/s7a0472.jpg (2 of 2) [2002-02-16 23:05:56]

04 -72

(Cor




http://alfalover.dhs.org/164/s7a0473.jpg

FUEL, AIR SUPPLY & EXHAUST SYSTEM %l

yl=1=

ENGINE STUMBLES TESTI

TEST STEPS RESULTS REMEDY
4 HIGH VOLTAGE AND GROUNDS CHECK

- Check: > Carry-out step 15

= that high voltage cables (from ignition coil 1o dis- @

tributor and from distributor to spark plugs) do not » Replace aftected H.V.

show signs of damage cables or ground.
- theelectric resistance checking for absence of dis- Torque correclly the
sipation. grounds

HIGH VOLTAGE CABLE RESISTANCEHV =25k Q

= that grounds are comectly torqued and do  not
show signs of oxidation

I5 ACCELERATOR CABLES CHECK

- Checkfor smooth movement and correct play of accel- [ Carry-out step 16

eralor and Cruise Control cables - See Group 04 -
ACCELERATOR CABLE ADJUSTMENT - CRUISE @

CONTROL CABLE ADJUSTMENT i Adjust cables

I6 CONTROL UNIT CHECK

- Check for comect operation of MOTRONIC control > Replace control unit
unit (simply checking the vehicle using another cantrol

unit) since the air enrichment at tull load function can
be laulty
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
&= 184
ENGINE DOES NOT REACH MAXIMUM PERFORMANCES TEST J
TEST STEPS RESULTS REMEDY
J1 O.B.D. CHECK
- Check for correct operation of air flowmeter - See WIR- 4 Carry-out step JS

ING DIAGRAMS AND ELECTRICAL DIAGNOSIS
Bock - MOTRCHNIC Q.B.D - TEST E, throftle MAX
opening switch - TEST C, injectors - PROCEDURE B

NOTE: Do net disconnect battery bafore carrying-
out the ©.B.D. function

OJO

Carry-out procedure
indicated in the WiR-
ING CIAGRAMS AND
ELECTRICAL DIAG-
NOSIS Book

- then carry-out steps
J2, J3, J4

J2 | THROTTLE SWITCH CHECK

- Check for correct adjustment of switch - See Group 04
- THROTTLE MIN/MAX SWITCH

Camy-out step J3

Replace switch if faulty

J3 | AIR FLOW METER CHECK

Check that flap moves freely without binding. Check
that the interior is free from dirt and shows no signs of

Carry-out step J4

movement, then check injeciors resistance (1.7 Q)

QIORISIORIVIO

rubbing
B Replace (or ciean;) flow
meler
Jd INJECTORS CHECK
- By touching the injectors it is possible 1¢ feel needles b Carry-out stepJs

Replace delective in-
jectors
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

(=7~ S |
ENGINE DOES NOT REACH MAXIMUM PERFORMANCES TEST J
TEST STEPS RESULTS REMEDY
J5 SPARK PLUGS CHECK
- Check that: & Carry-out step J6

spark plugs are not dirty and do not show signs of
bums.

sparks shoot normally: remove plug, connect it 1o
ground and check the spark. ;

NOTE: Never disconnect the spark plug cable

(oJ »

Clean and repiace the
affected spark plugs

J6

HIGH VOLTAGE AND GROUND CABLES
CHECK

- Check that:

high voltage cables (irom coil to distributor and
from distributer 1o spark plugs) do not show signs

Carry-out step J7

Replace affected HV

http://alfalover.dhs.org/164/s7a0475.jpg (1 of 2) [2002-02-16 23:06:55]

of damage cables or groundplaits.
= alectric resistance ensuring non dissipation is Torque comrectly the

present ground plaits

H.V. CABLE RESISTANCE =25k

= ground plaits are correctly torqued and do not

show signs of oxidation

J7 | THROTTLE CHECK
Check throtlle for free movement without binding or » Carry-out step J8
iregularities: particularly, it shouldopen, at maximum,
till the limit stop
@ > Replace throttie
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

=y 1Ba
ENGINE DOES NOT REACH MAXIMUM PERFORMANCES TEST J
TEST STEPS RESULTS REMEDY
JB FUEL PRESSURE CHECK
- Carry-out lightness and pressure check of fuel supply > Carry-out step J9

system- See Group 4 -FUEL SYSTEMPRESSURE
AND TIGHTNESS CHECK

(o »

Check for cormect op-
aration of fuel filtter,
pump, pressure regu-
lator and replace as
needed

J9 | VALVES CLEARANCE CHECK

- Check for comrect valves clearance value - See Group
01- VALVES CLEARANCE CHECK AND ADJUST-
MENT {and Group 00 100)

Carry-out step J10

Adjust wvaives ciear-
intake: 0.0187 1o 0.0197 In ance according to pro-
0.475 to 0.500 mm cedure in Group 01
exhaust:  0.0088 to 0.0098 in i
0.225 to 0.250 mm
J10 | CYLINDERS COMPRESSION CHECK
Carry-oul cylinder compression check - See Group > Carry-out step J11
01 - CYLINDERS COMPRESSION CHECK
@, | Returr cylinders to
correct compression
J11 | CONTROL UNIT CHECK
- Check for correct operation of MOTRONIC control @ > Replace controf unit

unit (simply checking the vehicle using another control
unit)
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FUEL, AIR SUPPLY & EXHALUST SYSTEM :
184 . =
EXCESSIVE FUEL CONSUMPTION TESTK
TEST STEPS RESULTS REMEDY

K1 | TIRES CHECK

- Check tires pressure and wear (see also Group 28) > Carry-out step K2

» Inflate or replace tires

K2 | AIRFILTER CHECK

- Check for cleantiness of air filter element (see also Carry-out step K3
Group 04 - AIR FILTER)
> Replace fitter element
K3 | OB.D. CHECK
- Check for cormrect operation of throttie MIN. switch - > Carry-out step K7
See WIRING DIAGRAMS AND ELECTRICAL DIAG-
NOSIS Book - MOTRONIC O.B.D.-TEST B, engine
temperature sensor - TEST O, air flow meter - TEST > Carry-out procedure

QIORIVIORINIO

E, injector -PROCEDURE B indicated in the WIR-

ING DIAGRAMS AND

NOTE: Do nol disconnect battery bafore carrying- ELECTRICAL DIAG-
out the 0.8.D. tunction : NOSIS Book
- then carry-out steps
K4, K5 and Ké

K4 | THROTTLE SWITCH CHECK

- Check for correct adjustment of switch - See Group
04 - THROTTLE MIN'MAX SWITCH

Carry-out step K5

> Replace switch if faulty

R ®
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
=i
EXCESSIVE FUEL CONSUMPTION TESTK
TEST STEPS RESULTS REMEDY
KS | AIR FLOW METER CHECI{
- Check that flap moves freely without binding. Check > Carry-out step K6
that the interior is free from dirt and shows no signs of
rubbing

[ Reaplace {or ciean) flow
meier

K6 | INJECTORS CHECK

movement; then check injectors resistance (1.7 Q)

3 Replace defective in-
jectors

K7 | FUEL PRESSURE CHECK

- By touching the injectors it is possible 1o teel needles @ b Carry-out step K7

- Carry-outtightness and pressure check of fuel supply @ » Carry-out step K8
system - See Group 04 - FUEL SYSTEM PRES-
SURE AND TIGHTNESS CHECK
@ > Check for comect op-
eration of fuel filter,

pump, pressure regu-
lator and replace as

needed
KB | CONTROL UNIT CHECK
- Chack for corract aperation of MOTRONIC control Aepiace control unit
unit (simply checking the vehicle using another ¢con-
trol unit)
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FUEL, AIR SUPPLY & EXHAUST SYSTEM

Ba =y
HIGH EXHAUST CO AND HC PERCENTAGE TESTL
TEST STEPS RESULTS REMEDY
L1 AlIR FILTER CHECK

Check filtering element for cleanliness (ses also
Group 04 - AIR FILTER)

Carry-out step L2

Replace filter element

L2

0.B.D. CHECK

-

Check for correct operation of lambda probe - See
WIRING DIAGRAMS AND ELECTRICAL DIAGND-
SIS Book - MOTRONIC ©.B.D. TEST Gand H engine
temperature sensor - TEST D, flow meter - TESTE,
injectors - PROCEDURE B

NOTE: Do not disconnect battery before to carry-

RO VG

Carmry-out step L4

Carry-out procedure
indicated in the WIR-
ING DIAGRAMS AND
ELECTRICAL DIAG-

Check that flap moves fresly without binding. Check
that the interior is free from dirt and shows no signs of
rubbing

ing-out the O.B.D. function NOSIS Book
- then carry-out step
L3
L3 | AIR FLOW METER CHECK

Carry-out step L4

Replace {or clean) flow
meatar

L4

CATALYTIC CONVERTER CHECK

Check for correct operation of catalylic converter.
Take samples of exhaust gas up and downstream of
converter and analyze it; the catalytic converter cor-
rect operation is indicated by lowering of CO and HC
values. (See also Group 04 - CATALYTIC CON-
VERTER)
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
=y B4
HIGH EXHAUST CO AND HC PERCENTAGE TESTL
TEST STEPS RESLULTS REMEDY

L5 | INJECTORS CHECK

- Check: . - Carry-out step L6

+ injeciors operation; by touching the injectors it is
possible 1o feel needles movement @ > Replace detective in-

O

+ injeclors resistance (1.7 Q) jectors
+ injeclors for lightness: no fuel leakage | aliowed

L6 | FUEL PRESSURE CHECK

Carry-out tighiness and pressure check of fuel supply Carry-out step L7

sysiem- See Group 04 - FUEL SYSTEM PRESSURE

AND TIGHTNESS CHECK
@ i 8 Check for correct op-

eration of tuel filter,
pump, pressure regu-
lator and replace as
needed

v

L7 | CONTROL UNIT CHECK

Check for correct operation of MOTRONIC control unit @ . Replace control unit
{simply checking the vehicle using another control
unit} since the CO control logic could be defective
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
EAL "e_/",]
LOW EXHAUST CO PERCENTAGE TESTM
TEST STEPS RESULTS REMEDY

M1 | O.B.D. CHECK

- Check for correct operation of llowmeter - See WIR-
ING DIAGRAMS AND ELECTRICAL DIAGNOSIS
Book - MOTRONIC O.B.D. - TEST E, engine tem-
perature sensor - TEST O, lambda probe - TEST G

Carry-out step M4

[ Carry-put procedure

®®

and H, injectors - PROCEDURE B indicated in the WIR-
ING DIAGRAMS AND
NOTE: Do not disconnect battary before carrying- ELECTRICAL DIAG-
out the 0.8B.D. function NOSIS Book
- then carry-out steps
M2 and¢ M3
M2 | AIR FLOW METER CHECK
- Check that flap moves freely without binding. Check o Carry-out step M3
that the interior is free from dirl and shows no signs of
rubbing
[ Replace (or ciean) flow
meter

M3 | INJECTORS CHECK

- By louching the injectors it Is possible to feel needles
movement, then check injactors resistance (1.7 Q)

Carry-out step M4

|3 Replace defective in-
jectors

OIONENIO
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FUEL, AIR SUPPLY & EXHAUST SYSTEM
E=a
LOW EXHAUST CO PERCENTAGE TEST M
TEST STEPS RESULTS REMEDY
M4 | AIR LEAKAGE CHECKS
- Check for: 3 Carry-out step M5

+ absence of air leaks in the relaled system:
brush soap solution on the connections of lines
downstream the flowmeter; chack with angine at
idle speed that soap solution is not sucked by the
engine

» correct fiow setting - SEE Group 04 - THROTTLE
CALIBRATION CHECK

Replace defective
components

M5 | FUEL PRESSURE CHECK

Carry-out tightness and pressure check of fuel supply
system - See Group 04 - FUEL SYSTEM PRESSURE
AND TIGHTNESS CHECK

Carry-out step M6 _

Check for correct op-
eration of fuel filer,
pump, pressure regu-
lator and replace as
neaded

M6 | CONTROL UNIT CHECK

- Check forcorrect operation of MOTRONIC control unit
{simply checking the wvehicle using another conirol
unit) since the CO control function could be defeclive
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