DELTA HF 1ntegrale (91 range)
USA 83 Standards

Coht'epts |

N

- Electromc m]ectlon-lgmtlon'

GENERAL AND TECHNICAL DATA

- Car exterior -

"=~ Caution

- Foreword ' :
-~ 1dentification. data Welghts '

- Performance

- Fluids

.- Maintentance

- TECHNICAL DATA

ENGINE

" . Specifications _
- Typical curves: o S
N - Tlmmg ‘ . S
' -GEARBOX AND DIFFERENTIAL -

. :WHEELS

ELECTRICAL SYSTEM

[ES

: ENGINE

~ POLLUTION CONTROL |
. - Anti-knock and over- boost control ‘

devices

. - Exhaust emission control system '

- _Operatlonal description of the exhaust
-emission control system -main’
‘components. .

.- Exhaust gas recirculation dev1ce

(E.G.R.) .

B - Operational descrlptlon of the exhaust gas . -

- recirculation device main components’

- Fuel evaporation control system .
. = Operational description of the fuel
'+ evaporation control system main -
. L components
- .- Checking and adjustmg the engme 1d1e

-speed - -

T - Checkmg the level of pollutant

emlssmns

7
197

- page -

LA B W —

20
24
"25.

B

29

32

N

' Copyright by Fiat Auto



DELTA HF integrale (91 range) General and technical data
USA ’83 Standards Car exterior
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Caution DELTA HF integrale (91 range)
USA ’83 Standards

PRECAUTIONS TO BE TAKEN WHEN REFUELLING

Use only unleaded petrol complying to the DIN 51607 standard.
The internal diameter of the tank filler prevents the car being accidentally filled with leaded petrol at petrol
pumps:never try to refuel your car with leaded petrol using alternative means. ’

. The use of leaded petrol causes rapid deterioration of the catalytic converter and Lambda sensor.

PRECAUTIONS TO BE TAKEN IN THE MAINTENANCE OF THE IGNITION SYSTEM ON CARS
FITTED WITH CATALYTIC CONVERTER

The ignition system on these cars must always operate at maximum efficiency. as poor operation, even for
short periods of time. will damage the catalytic converter.

Particular attention should therefore be given to routine maintenance of the ignition system (to ensure rust-
free high tension cable contacts, efficient spark plugs. etc.).

FOR ANY ASPECTS NOT DEALT WITH IN THIS PUBLICATION, REFER TO THE HF IN- ‘
TEGRALE MANUAL (91 Range) (Print N° 504.787/12) FOR TECHNICAL DATA, TO THE 4WD
MANUAL (Print N° 504.787/02/03/04/06/09) FOR OVERHAULING AND TO THE LANCIA
PETROL ENGINE OVERHAUL MANUAL (Print N° 504.513), SECTION 2000 i.e. Turbo FOR
INFORMATION ON THE ENGINE.

2 Print N° 304.605 2]



DELT A HF integrale (91 range) Foreword
USA ’83 Standards

GENERAL INFORMATION

The Delta HF integrale with 2000 turbo i.e. engine differs from the standard model marketed in Italy/Central
Europe in that it has been subjected to engine changes, and fitted with special devices for reducing the car’s
pollutant emissions(i.e. nitrogen oxides and carbon monoxide (NOx and CO) and unburned hydrocarbons
(HQ)), in order to bring them into line with the USA ’83 Standards.

This engine can run on 95 non-ethylate petrol.

SPECIFIC CHANGES ON THE SWISS VERSION

The Swiss version has the following:
- special pistons for compression ratio reduction
- engine crankcase with lubricant spraying for piston cooling
- specific front and central parts of exhaust pipe; front part with metal mesh tube
- specific anti-knock and “over-boost” control devices
- exhaust emission control system which includes:
- Weber-Marelli injection-ignition system with specific I.A.-W. control unit with closed loop mixture
strength control;
- three-way catalytic converter with oxidation and reduction functions;
- heated Lambda sensor for automatically adjusting the fuel-air mixture;
- exhaust gas recirculation system with E.G.R. valve and modulator
- fuel evaporation control system
- engine crankcase gases recirculation system

- unleaded fuel filler with restrictor and diaphragm
- heat shields and thermal insulators




General and technical data

Identification data - Weights

DELTA HF integrale (91 range)

USA ’83 Standards

00.0

CHASSIS ENGINE VERSION | N°of | GEARBOX
IDENTIFICATION doors
DATA
sl
EERyrarbo | 714 831 ABO 831 C5.046 831 AB024S | 5
| o :

WEIGHTS (given in kg)

ﬂ 1300

B=[O o pisim
Vehicle in running order i
70 e © e
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DELTA HF integrale (91 range)

USA ’83 Standards

General and technical data

Performance

00.0

ENGINE VERSION

ol

m Turbo

i

3

5 w
&5 .
Speed km/h
(with average
load) %% 137
e
T,
ooy :
% 56
Gradient % 39
fully laden
B
551 i
o,
2, :
Fuel consumption uli;f"(“r}\) 11.1
according to ECE :
regulations Steady
i speed 2
(litres 100 km) 5 kllf; Y B) 8.2
Steady
speed 10.8
120 km h (C)
Ancrage consumption
(CiMf grimés;xl) 10.0

The fuel consumption values given in the table were established during official testing in accordance with procedures stipulated in the
EEC regulations. Simulated urban cycle consumption was measured on the test bench. whereas steady speedeonsumption yvalues (90 and
' 120 km h) were measured both on a flut. dry road surface and during testing on the test bench.

These values may prove useful when comparing different vehicles.

Traffic conditions. 1y pe of driving. atmospheric conditionsand the overall state of the vehicle may result in the fuelconsumption varying

[rom the values established in accordance with the above procedures.

{onsriolie b Eiar e
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General and technical data

Fluids

DELTA HF integrale (91 range)

USA ’83 Standards

00.0

. . Quantity
Fluids Unit am'() )
95  RON  unleaded
petrol with minimum - _
allowed O.R. must be 57
used
50% -
+ 6.3 -
= (A) S
Al camac iy 5.9 5.3
VS Turbo Synthesis Total capacity
(SAE 13 W 40)
Partial capacity 48
(periodic replacement) '
T TUTELA Total ]
: DOT 4 capacity 0.56
= TUTELA @_;@;J? a 3.40
ZC80S &&6 o
b — TUTELA * ) ]
Gl A =% b
a b
a -
TUTELA
W90 M DA
b I
a— TUTELA a _- b a - | oel
Gl A N =" ’
=~ b= Kg§54 = = R b - -
5= i
, E
" TUTELA s TER
: DOT 4 £ _ 0.36
B Total capacity
== 3% Ee———
+ |~ -10°C | 50% - ; 2 -
~ -20°C | 100% | —

A distilled water

6
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DELTA HF integrale (91 range) General and technical data

USA ’83 Standards Maintenance
o 00.0
EMISSION CONTROL Ist X | i

SYSTEM MAINTENANCE free | 10000 120000 | 30000 | 40000 | 50000 | 60000 | 70000 80000
'A ) ) ) )_‘A o Serv. km km km km km km km km
ENGINE CODE: 831.C5.046 )
MAIN ENGINE COMPONENTS
Valve clearance I/A I/A
Alternator belt and water pump I'A I'A I'A /A
Timing belt 1 1
Vacuum pipes and unions I I 1
. Oil filter R R R R R R R R
Motor oil R R R R R R R | R R

FUEL SUPPLY

Fuel pipes and unions 1 1 I I

Idle speed and CO level I'A I/A I'A I'A I'A

Air cleaner cartridge R R R R R R R R

Fuel filter R R R R R R R R

Injectors T

Lambda sensor I I
‘IGNITION

Advance I I I

Cap and rotor I'R I'R I'R I'R | | I/R

Spark plugs R R R R R R R | R

Ignition cables and connections I'R | I'R IR | LR

EMISSION CONTROL
Crankcase emission control system 5 Ji ‘ C t‘ ; 1 C
Fuel evaporation contirol system t I \l ‘\ I ill I ‘1 I

NOTE [f persistant poor ignition becomes a problem, examine the spark plugs before scheduled maintenance

is due.
.I = Inspect R = Replace T = Tighten
A = Adjust C = Clean (*) 1000 - 1500 km




Technical data

DELTA HF integrale (91 range)

Engine USA ’83 Standards
00.10
SPECIFICATIONS
Type 831 C5.046
OTTO
g Cycle 4-stroke
7\
E’ Number of cylinders 4 in line
e o0
/7~ \.
—< Cylinder liner mm 84
o (bore)
n—“_i\
hl"‘ ] , Stroke mm 90
-. Cylinder cm?3 1995
' displacement
7.5 +0.15

Compression
ratio

Volume of combustion chamber
in cylinder head
cm?® 47.7

AINE:

kW (EEC) 130
(CV) (DIN) (177)
Maximum power
1;min 5250
daNm (EEC) 29
(kgm) (DIN) (29.6)
Maximum torque
I min 2750

Print N° 304.605 2]




DELTA HF integrale (91 range)

USA ’83 Standards

Technical data

Engine: typical curves

60

40-

P1LOSBSOY

//—\'\

300430
250125

30

200% 20
15015

15

/ h
/

10010

1000 2000 3000 4000 5000

Typical engine curve obtained using the EEC method

6000 7000

1/min

Nm kom

00.10

The power curve shown can be obtained with an overhauled and run-in engine (50 hours operation) without
fan. with exhaust silencer and air cleaner. at sea level.

|
Testspeed | Timein Brake

Overhauled engine bench test cycle (! 'min) [ minutes load
When bench-testing overhauled engines. keep to |
the values given in the table: do not run the en- 800 - 1000 ; 10" no load
gine at maximum speed. Complete engine run- . .
ning-in on the vehicle - 1500 : 10 no load

= ' 2000 i 10 no load




Technical data DELTA HF integrale (91 range)
Engine: timing USA ’83 Standards

00.10 ®

TIMING DIAGRAMS
(with tappet clearance of 0.8 mm)

¥) (>

P1L10BS01 P1L10ABO2
TIMING ANGLES
opens before .
A TDC 8
——  Intake 'Ej
closes after ~e
B BDC 42
C opens before 47° .
Q BDC -
——  Exhaust (?j
D closes after °
TDC

10 Print N° 504.6035 21



DELTA HF integrale (91 range)
USA ’83 Standards

Technical data
Gearbox and differential

GEARBOX

00.21-27

spring ring

zg { (Porsche type) @

Synchronizers baulk O
ring

)

straight =

toothed ;.:

g- 3

Gears helical
toothed

Gear ratios

1.156

0.917

3.545

= 5 alo Reduction
= gﬁ'@é@g gear ratio

56:18 (3.111)

Ratio at the wheels

BREIEE | EREREL

Cupvriclit hyv Ficer 4o



Technical data

Wheels

DELTA HF integrale (91 range)

USA ’83 Standards

00.44

WHEELS

type 205/50 - ZR - 157
average load 2.2 bar
front
full load 2.5 bar
average load 2.2 bar
full load 2.5 bar

Rim

type made of light alloy 7%J x 157 AH2 - 37

NOTE Spare wheel with rim 3.5Bx16H2-37 and tyre T 115/70 R 16”
Speed limit: 80 km/h. Inflation pressure: 4.2 bar

WHEEL GEOMETRY

camber (*%) %

-1° £30°
“ caster (¥*) 32107 £30°
Front
suspension
toe-in 0-2 mm (®)
camber -1°30° £30°
Rear
suspension toe-in 3-5mm (e)

(*) With tyres inflated to the correct pressure and vehicle in running order.

(>:< =<) Non-adjustable angles

(®) Meaured on a diameter of 360 mm

Print N° 504.605,21



DELTA HF integrale (91 range)
USA ’83 Standards

Technical data
Electrical system

SUMMARY

00.55

—

STARTING MOTOR

M. Marelli 70R - 14 kW - 12V

ALTERNATOR

M. Marelli AAI2SR - 14 V- 65 A

q VOLTAGE REGULATOR

M. Marelli RTT 119 AC

BATTERY

IGNITION SYSTEM

Weber-Marelli electronic
injection-ignition (MPT)

IGNITION DISTRIBUTOR

DT 453 G

IGNITION COIL

M. Marelli BAE 504 DK

{TGNITION COIL
WITH POWER MODULE

M. Marelli AEI 600 L

SPARK PLUGS

Bosch WR6 DTC




Technical data

Electrical system: I.LA.W. electronic injection-ignition.

DELTA HF integrale (91 range)

USA ’83 Standards

00.55

COMPONENTS IN THE WEBER-MARELLI 1.

TION-IGNITION SYSTEM

A.W.MULTIPLE INJECTOR ELECTRONIC INJEC-

PART QUANTITY REFERENCE
ELECTRONIC CONTROL UNIT ! WH47.08,8PP.SU
THROTTLE BODY 1 52 CFL 25/50
INJECTOR 4 IW 025,10
AUTOMATIC IDLE ADJUSTMENT AND STARTUP I VAE 06
SOLENOID VALVE
PRESSURE REGULATOR ! RP 01,3 bar
AIR TEMPERATURE SENSOR 1 ATS 04
COOLANT TEMPERATURE SENSOR I WTS 05
ABSOLUTE PRESSURE SENSOR l APS 02/03
THROTTLE VALVE POSITION SENSOR ] PF 09'N 02
FUEL FILTER I F1 0272
ELECTRIC FUEL PUMP | Pl 02213
LAMBDA SENSOR | 0.280.003.009
KNOCK SENSOR ! SEN 14B
OVER-BOOST SOLENOID VALVE 1 12 DC 236

CHECKING ENGINE IDLE SPEED AND CARBON MONOXIDE EMISSIONS

Engine idlc rotation speed I 'min 825 +30
CO emissions above catalytic converter % 0.6 £0.2
at idle

at exhaust % <0.35
Ignition advance at idle 15 +3°

Print N° 504.605 21



DELTA HF integrale (91 range) Technical data
USA ’83 Standards Electrical system: I.A.W. electronic injection-ignition
® 00.55
ol
INTEGRATED ELECTRONIC ITurbo
INJECTION-IGNITION SYSTEM -

Type

ILA.W. (Weber-Marelli multi-point
injection-ignition)

IGNITION COIL WITH POWER MODULE

Type and reference code M. Marelli AEI 600L
Firing order 1-3-4-2
' IGNITION DISTRIBUTOR
Type M. Marell
Reference code DT 453 G
Electromagnetic impulse generator coil winding 0 758 - 872
resistance at 20°C
IGNITION COIL
Type M. Marelli
Reference code BAE 504DK
Primary winding resistance at 20°C 0.405 - 0.495
Secondary winding resistance at 20°C 4020 - 5280
‘ TDC AND RPM SENSOR
Type and reference code M. Marelli SEN 8 1
Sensor winding resistance Q 612 - 748
Gap between sensor and crankshaft pulley tooth mm 04-1
ADVANCE ON ENGINE
Minimum from 800 to 850/min at 1.8 bar 15° +3°
Maximum 4550/min at 0.30 bar 350 +3°

SPARK PLUGS

Type and reference code

Bosch WR6 DTC

’ Thread

M 14 x 1.25

Distance between electrodes

mim

0.8 -1




Technical data DELTA HF integrale (91 range)

Electrical system: I.A.W. electronic injection-ignition USA ’83 Standards

00.55 o

DIAGRAM SHOWING INJECTION-IGNITION CONTROL UNIT CONNECTIONS (ONLY APPLIES TO
ELECTRONIC IGNITION)

The numbers used to identify the various components are thesame as those used for the electrical diagrams.

x f 40 18
‘ Ea] 13
s T e S
— : S
by f: I 32
] ! 14 5
1
f IZ' T
Lo T2 °
RN at—29
I Sl .
; rolio -
27
| B ®
! [~ 26
hZB el 25
>
‘ Vi el 24
= ~MB ik 23
— BN —f={5
RN 22
| , ————CB¥s{s
cB =)
ﬁ [ Fll-.l c CN>_320
30§ 1554 |50 INT[INTASTAZ|POS N " 42
- 19
1
OH_"&;_" ) | |{_j 109
128 L |5g
Pi1L16BS01
16. Ignition coil with power module 55. Branching point
17. Connection 58. TDC and RPM solenoid sensor
18. Knock sensor 109. Electronic injection-ignition control
19. H.T. distributor with built-in module
uming sensor 128. Ignition switch .
40. Battery

16 Print N° 304.603 21



DELTA HF integrale (91 range) Engine
USA ’83 Standards Pollution control

10.

ANTI-KNOCK AND OVER-BOOST CONTROL DEVICES

The LA.W. sysicm fitted to the Delta HF integrale includesboth an anti-knock and an “over-boost™ device.
which control engine operation during supercharging. It is therefore possible to obtain maximum engine per-
formance without adversclyaffecting the engine’s durability.

Anti-knock device

This device consists of a sensor screwed into the cylinder head and connected to terminals 6 and 22 on the in-
jection-ignition control unit. This sensor picks up the intensity of the vibrations (knocking) caused by the det-
tnation in the combustion chamber during engine operation. When knocking occurs the sensor informs the
injection-ignition control unit. which may intervenc in one of the following two ways:

- if the enginc is in over-boost. the clectronic
control unitfirst of all deactivates the over-
boost solenoid to reduce the pressure in the
combustion chamber. which should con- \

{

sequently reduce the knocking. If this is not i

sufficient. the control unit then progres- :

sively reduces the ignition advance stored in >

the curve maps by up to a maximum of 6°: 7

- i the engine is not in over-boost. the clec- i
tronic control unit simply progressively re-

duces the advance by up 1o a maximum of :
6°. j \
After a certain number of cycles without

knocking. the advance will be progressively @
restored to the original value stored in the )

map and il nceessary. the over-boost solenoid /
will be reactivated.

L

This device is ol fundamental importance for
the protectionol the engine as knocking may
very casily occur during supercharging.

E]

P1L17BS01
“Over-boost™ device

This deviee allows the turbocharger to operate at a higher supercharging pressure than normal.

In normal operating conditions (engine running with throttle partially open). the Picrburg three-way sole-
noid valve (1.in drawing overleal). controlled by the .A.W. control unit. is deenergized and closed pneumati-
cally: duct (C) is cut off and ducts (A) and (B) are connccted through a calibrated orifice (2).

In this case the full foree of pressure P, measured below the compressor through calibrated union (3). presses
on the diaphragm of waste-gate actuator (4).

When P reaches the correct calibration value (approx. 660 mmHg).the force on the actuator diaphragm cx-
ceeds the spring loadand the waste-gate opens: part of the exhaust gases by-passes the turbine thus red ucing
the amount of pressure acting on it.

L rvrerrrerdit Iave E5or taar..



DELTA HF integrale (91 range)

ingine
USA °’83 Standards

’ollution control

10. o

lowing three conditions occur simultaneously:

Vhen more power is required. and the fol

throttle fully open.
engine rotation speed greater than 2250/min.

no engine knocking.
he Pierburg three-way solenoid valve (1) is energized by the I.A.W. control unit to give over-boost.

The opening of the solenoid valve connects ducts (A) and (B) to duct (C) at atmospheric pressure; the full
‘orce of supercharging pressure P, does not reach the waste-gate actuator. and therefore only a fraction of
‘his pressure. which varies according to thesystem’s fixed settings. diameters and calibrated orifice lengths.

z0es to the waste-gate’s pneumatic capsule.
The drop in pressure on actuator (2) obtained in this way causes the waste-gate to close. This

consequently prevents a considerable amount of exhaust gasfrom by-passing the turbine and therefore in-
creases the supercharging pressure P.. until the above conditions change.

If knocking occurs, the Pierburg three-way solenoid valve (1) will be disabled before reducing the advance

stored in the map (see anti-knock device).

—

!
L
|
\,

@

P1L18BSO1
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Engine DELTA HF integrale (91 range)
Pollution control USA ’83 Standards

10. P

OPERATIONAL DESCRIPTION OF THE EXHAUST EMISSION CONTROL SYSTEM MAIN COM-
PONENTS

Electronic control unit

The control unit used in the I.A.W. system is a digital type unit with a microprocessor.
It receives all the data concerning the engine’s running conditions from the various sensors. and handles all
the actuators in the system on the basis of these signals and the maps/programs stored in its memory.

P1L20BSO01

The system is based on the following fundamental parameters:

- the engine rotation speed (picked up by a sensor facing a pulley with four tecth mounted at the end of the ‘
crankshaft):

- the intake air density which is calculated as the ratio between the absolute pressure in the intake manifold
(read by the pressure sensor) andthe corresponding air temperature (read by the temperature sensor).

A pair of these parameters can be used to identify any particular engine operating point.

A “plan of injection values™ and a “plan of advance values have been stored in the control unit: these plans

contain the injection time and ignition advance values for a given number of the aforesaid parameter pairs

(injection and advancemapping).

These values arc optimal for the respective engine operating points. Intermediate values can be obtained by

interpolating between the two nearest values on the maps.

In this way. cach operating point in the engine is assured of the mixture strength and ignition advance cstab-

lished at the tuning and experimental stage.

The svstem also includes other sensors. which permit the correction of the basic values in particular op-

crating conditions (cold start. acceleration. cte.).

The information necded for correct injection and ignition timing is obtained from the signals coming from

the TDC RPM scnsor (mounted on the engine pulley) and from the timing sensor (built into the distributor).

The control unit has 2 functions it can usc to reduce the injector command time to zero in the following con-

ditions:

1) when the absolute pressure in the intake manifold reaches or exceeds 1305 - 1650 mmHg: ‘
2) when the engine rotation speed reaches or exceeds 7000 min.

20 Print N 304.603 21



DELTA HF integrale (91 range) Engine
USA ’83 Standards Pollution control

10.

Three-way catalytic converter

The three-way catalytic converter is used to reduce the three pollutant substances (unburnt hydrocarbons
(HC). carbon monoxide (CO). and oxides of nitrogen (NOx)). which are present in the exhaust gaSCs.
Two types of chemical reaction take place inside the catalytic converter:

- oxidation of CO and HC. which are converted into carbon dioxide (CO:2) and water (H20)

- reduction of nitrogen oxides NOx. which are converted into nitrogen (N2).

The converter operates at its best il the air/fuel mixture supplied to the engine corresponds to the stoich-
iometric ratio.

PAVAVATS 8 0. O 0. O.VuVy T 4 0 8
J'Q'A'A’Q'A'A'A"’I070"‘.';0.0'&"’;0? XX

\\ e >
Vi PV v .

P1L21BSOY

The converter is made up of a monolith (1). a metal mesh support (2). used to protect the monolith from
bumps and vibrations. and a stainless steel casing (3). which can withstand high temperatures and atmo-
spheric elements.

The monolith has a honeycomb structure made of a ceramic material coated with a thin layer of catalytically
active substances (platinum or rhodium). which accelerate the chemical decomposition of the harmiul sub-
stances contained in the exhaust gases. By passing through the monolith cells at temperatures of 300 to
350°C. these harmful substances activate the catalysts to bring about oxidation and reduction.

A perforated metal cone (4) improves the diffusion of the cxhaust gases through the ceramic monolith cells to
optimize catalyst efficiency and prolong its life.

The converter can be quickly and irreparably put out of action by the following:

- lead in the fuel: this will lower the degree of conversion 1o levels which make the converter useless:

- unburnit petrol in the converter; a flovw of petrol lasting 30” ar SO0°C « temperature inside the cata-
[vtic converier) is sufficient to fuse and break the catalviic converier. The ignition svsiem must al-
ways be in perfect working order, and therefore the spark plug cables must not be removed under any
circumsiances when the engine is running: the catalviic converier should consequently be substitured
with an equivalent piece of piping when carrving oul iests.

I used properly. the catalytic converter should last for more than 80.000 km or for a period of at least five
vears.

VZRPP R P A S-S SR ~ 1



Engine DELTA HF integrale (91 range)
Pollution control USA ’83 Standards

10. o

Lambda sensor

This sensor is attached to the end of the first section of the exhaust pipc ncar the catalytic converter and is
uscd to measure the oxygen content of the exhaust gascs. The sensor’s output signal is sent to the electronic
control unit so that it can adjust the air Tuel mixturc and therefore ensure that the catalytic converter oper-
ates at its most cfficient.

It consists of a zirconium dioxide ceramic casing (1). coated with a thin layer of platinum. closed at one end.
inserted in a protective tube (2) and housed in a metal casing (3). which protects the sensor and is used to
mount the sensor on the exhaust manifold. The outer part (b) of the ceramic casing is exposed to the flow of
cxhaust gas. while the inner part (a) is in communication with the ambient air.

L

P1L22AS01

The scnsor operates on the basis that when the temperature 1s above 300°C. the ceramic material used will be-
come a conductor for oxygen ions. In these conditions. if the pereentage of oxygen on the two sides (a-b) of
the sensor s different. there is a difference in the voltage between the two. This variation in voltage indicates
the difference in the quantity of oxygen on the two sides (air side and exhaust sidc) and 1t tells the control unit
that the oxygen in the exhaust gases is not sufficient to guarantee combustion with a low harmful residuc
level

Below 300°C. the ceramic material is not active. the sensor sends no significant signals and a special circuit in
the control unit stops the mixture being adjusted while the cngine Is warming up.

S — |
ff /\& =] :

(W]

P1L22BS02

To ensure that the sensor reaches its operating temperature quickly. it has been fitted with an clectric resistor
(4). When supplied with an clectrical current. this resistor reduces the time nceded for the ceramic to start
conducting the 1ons. which means the sensor can be positioned in the cooler arcas of the exhaust pipe.

NOTE  Lven small amounts of lead in the petrol will quick{y pui the sensor out of action.

oo Pring N° 304.603 2]
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EXHAUST GAS RECIRCULATION DEVICE E.G.R.

INTRODUCTION

In certain engine operating conditions. this system sends a part (5 - 15%) of the exhaust gases to the air intake.

In doing this. the fuel mixture is made leaner. which lowers the peak temperature in the combustion chamber
and limits the formation of nitrogen oxides (NOXx).

The gases are recirculated through exhaust manifold (1) and intake manifold (2). which are connected when
Pierburg valve (3) is made to open by a vacuum signal picked up from the intake manifold.

The device is controlled by a modulator (4). which regulates exhaust gas recirculation when the engine is ope-
rating normally and stops recirculation when the throttle is fully open.

A thermal vacuum switch (5). located between the manifold and the modulator, prevents the exhaust gases
being circulated when the engine is operating cold.

DIAGRAM OF E.G.R. DEVICE

P1124BS01
Key

Exhaust manifold

Intakc manifold

Pierburg E.G.R. valve
Nippondenso E.G.R. modulator
Texas thermal vacuum switch

s ) 19—
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OPERATIONAL DESCRIPTION OF THE EXHAUST GAS RECIRCULATION DEVICE MAIN
COMPONENTS

Pierburg E.G.R. valve

This valve is controlled by a vacuum signal picked up from the intake manifold. which can be cut off by the
thermal vacuum switch and the modufator.

The E.G.R. valve operates in the following way:

- 1l the thermal vacuum switch and modulator allow the vacuum signal to pass. this signal can reach duct (1)
and lift diaphragm (2). which is connected to plunger (3): this opens up a passage which allows a certain
amount of exhaust gascs to return to the intake manifold:

- il the thermal vacuum switch is closed (engine cold) or the vacuum signal is too weak (engine idling or full

throttle). plunger (3) will drop: this stops the exhaust gases being recirculated. and guarantees correct en-
gine operation when the engine is cold or when the engine is idling and the throttle fully open.

-

N

—

P1L25ES01
E.G.R valve cross-section

Thermal vacuum switch

The thermal vacuum control switch. illustrated in the ligure. is mounted on the thermostat casing. It operates
according to the changes in bimetallic strip (3) (see figure overleaf). which bends when the engine coolant
temperature alters.

- When the engine is cold. the thermal vacuum switch 1s as shown in fig. A (closed). which cuts off the
vacuum signal and prevents the cxhaust gases being recirculated.

~

- If the temperature rises. bimetallic strip (3) will straighten which. at temperatues of above 40° + 3°C. will
lower cap (4) until it is in the position shown in (ig. B illustrating the thermal switch open: at this point the
mtake manifold. which is conneeted to duct (1). is in communication with the modulator. connected to
duct (2). and the vacuum signal can consequently pass through.

Caupvriali by Fior dire,
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P1L26BSO1

Thermal vacuum switch cross-section (A: closed — B: open)

- When the enginc stops. the coolant temperature drops and bimetallic strip (3) contracts. which lifts cap (4).
When the temperature falls below 30° + 3°C, the thermal vacuum switch closes again and therefore blocks
the passage of the vacuum signal.

Nippondenso E.G.R. modulator

The modulator prevents exhaust gas recirculation during engine operation or supercharging.

It basically consists of a T duct. connected to the control capsule of the E.G.R. valve on side (1). indicated
with the letter P. and to the intake manifold on side (3). indicated with the letter Q. while vertical duct (2) isin
communication with upper chamber (4). which is at atmospheric pressure.

P1L26BS02
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Il the pressurc in bottom chamber (6). connected to the exhaust manifold via duct (7). overcomes spring (8).
duct (2) is blocked by cap (5).

There are three different operating conditions. i.c.:

a) Engine running in normal conditions (throttle slightly open)
The pressure of the exhaust gases in lower chamber (6) pushes cap (5) upwards. which closes vertical duct
(2) when the pressure exceeds 114 mmH.O : the vacuum from the intake manifold reaches the E.G.R.
valve capsule. which opens the valve thus allowing the cxhaust gases to be recirculated towards the intake.

b) Engine idling (throttle completely closed)
The pressure of the exhaust gases in lower chamber (6) is insufficient to overcome the load of spring (8).
An atmospheric pressure signal. taken from upper chamber (4). reaches the E.G.R. valve capsule via duct
(2). which keeps the E.G.R. valve closed and prevents exhaust gas recirculation.

¢) Engine running during supercharging
The high pressure of the exhaust gases in lower chamber (6) pushes cap (5) upwards. which closes vertical
duct (2): at this point. however. the vacuum signal from the intake manifold is very weak. and con-
scquently the E.G.R. valve remains closed and cxhaust gas recirculation is prevented.

Diagram showing
E.G.R. device as-
sembly on the vehicle

1. Exhaust manifold
2. Pierburg E.G.R.

valve ‘ @
3. Modulator ' /Z/'/r{i\%c,
4. Intake manifold \\ C/\E@@G

Texas thermal
vacuum switch

n

5
P1L27BS01
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FUEL EVAPORATION CONTROL SYSTEM

A “closed™ type system has been adopted for tank ventilation.

This system prevents petrol vapours which form inside the tank and fuel system being discharged into the at-
mosphere. and consequently polluting it by releasing the light hydrocarbons (HC) they contain.

The system consists of a tank (1) with a non-vented filler cap. a two-way tank relief and ventilation valve (2).
aroll-over valve (3). a three-way breather valve (4) to control the flow of petrol vapours into the tank, an ac-
tivated charcoal canister (5). a three-way cut-off valve (6) used during idling or in the start-up phase. a sin-
gle-acting retarder valve (7). and an intake manifold (8).

g MO%

P1L28BSO1

The system comes into action when the temperature of the petrol increases due to vehicle immobility and
high outside temperatures (i.c. the tank is no longer ventilated as it would be if the vehicle were moving). and
it pereeives an increasc in the pressure inside the tank. The pctrol vapours pass through the roll-over valve (3)
to the threc-way breather valve (4). whose function is to control the flow of fuel vapours which may form in
the tank and send them to the activated charcoal canister.

If & vacuum forms in the tank due luel consumption. the ventilation relief valve (2) will open to ventilate the tank.

28 Print N° 504.605 2]
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OPERATIONAL DESCRIPTION OF THE FUEL EVAPORATION CONTROL SYSTEM MAIN
COMPONENTS

Relief and ventilation valve

This valve operates in two different ways depending on the pressure inside the tank:

- in rest conditions. all the valve’s passages arc closed:

- when the pressure inside the tank and expansion chamber rises above 0.065 - 0.085 bar (fig. A). cap (1)
pushes body (2). overcomes the load of spring (3) and allows the surplus pressure to be released through
breather pipe (4): the function of the valve in this case is that of relief valve:

P1L29BSOY

- if. however. a vacuum of 0 - 0.020 bar is created inside the fuel tank due to a drop in the petrol level (fig. B).
cap (1) overcomes the load of spring (5) and opens up the passage along which the air from breather pipe
(4) can pass into the tank (tank ventilation) in order to bring the pressure in the tank to the correct value.

NOTE  The relief and ventilation valve has two functions. which correspond 1o the colours white and red: it is
therefore essential to mount this valve correctly with the white side (with "TANK™ written on i)
facing the tank.

Roll-over valve

The vapours sent {rom the separator to the breather
valve must pass through this valve. which closes when
the vehicle inclines more than 40°. The valve closes as the
result of the pressurc exerted by the petrol trying to cs-
cape. and the reduced weight of the ball.

i
|
|

P1L298S02
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Three-way breather valve

Used to control the petrol vapour flow from the
tank to the activated charcoal canister. this valve
1s driven by a vacuum signal picked up from the
intake manifold.

The valve functions as follows:

- with the throttle closed. the vacuum sent from
the intake manifold to duct (A) overcomes the
preload of spring (1), draws cap (2) connected to

A diaphragm (3) to the right and thus allows the
petrol vapours to pass from the tank through
duct (B) to the activated charcoal canister along
duct (C):

- when there 1s no vacuum, spring (1) pushes
diaphragm (3) upwards to close duct (C): for
pressures greater than 0.04 - 0.06 bar spring (1)
vields to allow the petrol vapours to pass
through:

- when there is a vacuum in the tank. rubber disk
(4) bends to allow the tank to be ventilated.

P1L30BS01

Activated charcoal canister

/o s s | W i

The function of this canister is to trap light hy-
drocarbons (HC) leaving the fuel tank. and send
them to the intake manifold at the appropriate
a moment.

It contains charcoal granules (4). which retain the
petrol vapours entering via inlet (3).

The warm flush-out air. which enters via inlet (2). .
passes through paper filter (3). then flows over the
6 charcoal granules. extracts the petrol vapours and
takes them to outlet (1). and from there to the
cut-off valve. The air cntering through inlet (2).
5 may also be drawn in by a vacuum in the fuel tank
to ventilate the tank.

Partition (6) ensures that the warm flush-out air
flows

over all the charcoal granules to improve the re-

@ Icase of petrol vapours into the intake manifold.
: 5 Two springs (7) arc also used to allow the mass of

granules to expand when the pressure increases.

P1L30BS02

Three-way cut-off valve

This valve is used to cut off the flow of petrol vapours to the intake manifold when the cngine is stationary.
idling or being supercharged. It is controlled by a vacuum signal picked up above the throttle valve. ‘ |
|

|
|
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The valve functions as follows:

- when the engine is running and the throttle valve slightly open,
the vacuum overcomes the preload of spring (2) to reach duct
(a), then draws cap (3), connected to diaphragm (1), down-
wards to open up communication between ducts (b) and (c); c

- when there 1s no vacuum (engine idling or supercharging), #
spring (2) pushes diaphragm (1) upwards to close duct (¢).

P1L31BS01
For pressures greater than 0.04 - 0.06 bar, however, the diaphragm will bend to allow petrol vapours to pass
through.
The cut-off valve is controlled by a single-acting retarder valve. A pressure signal sent from the throttle body
(engine supercharging) will be transmitted to the cut-off valve with a certain amount of delay so that the
. valve will remain open during short accelerator bursts.

NOTE Since the retarder valve is single-acting, it must be installed the right way round: the green side should
be positioned facing the ignition distributor, whereas the black side should face the vacuum inlet on the
carburettor.

P1L318S02

Diagram showing fuel evaporation control system on vehicle

1. Two-way ventilation and relief valve

2. Expansion tank 6. Three-way breather valve
. 3. Roll-over valve 7. Single-acting retarder valve

4. Fuel tank 8. Petrol vapours cut-off valve

5. Activated charcoal canister 9. Intake manifold
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CHECKING AND ADJUSTING THE ENGINE IDLE SPEED

The LA.W. system is fitted with a solenoid air valve controlled by the electronic control unit. This valvc
keeps the engine’s idle speed constant when hot. regardless of any electrical charges. It thus provides the
amount of air needed for startup and engine running at low temperatures.

Proceed as follows when checking and adjusting engine idle:

I. Start the cngine and bring it to normai operating temperature after the cooling fan has cut in twice.

Using a rev counter check that the idle speed. with all electrical accessories switched off. is 850 4 50/min:
adjust if it is not.

I

V'S

Disconnect the connector of the solenoid air valve and check that the idling speed is 850 4 50/min with
the electric fan off: if it is not. adjust the speed by mcans of screw (1). This is done by first unscrewing lock-
nut (2). and then screwing screw (1) to reduce the speed. and unscrewing it to increase it until the specified
value 1s reached.

4. Reconnect the valve connector and check that the speed continues to be 850 + 50/min without any oscil- ‘
lating.

NOTE  Throitle setscrew (3) must not be tampered with as it is factory-calibraied.

I. Idle adjustment by-pass screw (large
screw)

Lock nut to screw (1)

Setscrew

(VS (V]

P1L32BSO1
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CHECKING THE LEVEL OF POLLUTANT EMISSIONS

Checking the level of CO and HC at idle upstream of the catalytic converter

Procced as follows to check the level of carbon monoxide (CO) and unburnt hydrocarbons (HC) upstream of
the catalvtic converter:

1. Unscrew the cap or nut on the exhaust pipe before the catalytic converter and screw the tool in its place.
Connect the probe of the CO tester (suitably set) to the tool.

(TS IS

Start the cngine and bring it to operating temperature.

P

Make sure that the rpm corresponds to the data given. otherwise adjust according to the procedure de-
scribed previously.

Wait for the pointers on the CO tester (f.s. 2% and allowed error 0.1%) and on the HC tester (f.s. 1000
p-p-m. and allowed error 1%) to settle.

6. Check that the CO level at idle is between 0.4% and 1%: il it is not, check for the following:

- correct Lambda sensor supply:

- air leaks in the area around the Lambda sensor seat.

‘ 7. In the same conditions. check that the level of hydrocarbons (HC) is lower than or equal to 300 p.p.m.

L

8. If these values arc not read. tunc the engine and check the {ollowing:
- injection and ignition system
- valve clearance
- timing

P1L33BSO1
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Checking the CO and HC level in the exhaust

The CO and HC* levels in the exhaust are measured by inserting the probe of a suitably set tester into the end
of the exhaust pipe for at least 30 cm, as shown in the figure.

If the probe cannot be fully inserted into the exhaust pipe due to the shape of the end of the pipe. an extension
tube must be used: the join between the extension tube and the pipe. however. must be air-tight.

P1L348S01

This check must be performed with all the emission control devices activated. as follows:

I. Start the engine and bring it to operating temperature.

2. Check that the rpm speed corresponds to that specified. if not. adjust according to the procedure de-
scribed previously.

Wait for the pointers to settle on the CO tester (f.s. 1% and allowed error 0.1%) and on the HC tester (f.s.
500 p.p.m. and allowed error 1%).

Check that the CO and HC levels at idle arc less than or equal to 0.5% and 100 p.p.m. respectively.
If the HC value is not within the specified limits. whereas the value read above the catalytic converter was
correct. the engine parameters are to be considered correct and the fault lics in reduced efficiency of the
catalytic converter.

‘a2

n s

»

Check only for the Swiss market. '

34 Print N° 304.605 2]





