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Bravo- Brava

Summary

TECHNICAL SERVICE MANUAL COMPOSITION

As of January 2001, the Bravo-Brava 4th volume manual is composed of the following sections

Print N° Sections Page Notes
No(s)
10 1-35 Engine @I 16V 1998 range - Removing-refitting
506.670/18
(11/1999) . . .. .
55 1 - 249 lssilgﬁts“?’%l equipment wiring diagrams for 98 range ver-
506();239%/19 55 1-38 Electrical equipment: Air Bag new features - Side
00 1-9 Technical data @l 16V 1999 update
10 1-54 Fuel system @' 16V 1999 update
506.670/20 25 _ 26
(vr19s8) 55 249 Update to wiring diagrams - 1998 range
55 1- 41 Electrical equipment wiring diagrams @I 16V 1999
update
33-34 Removal-refitting update @l 16V 1998 range
10
1-2 Fue! System update @I 16V 1999 update
506.670/21 1-8 Updated Air Bag with new features (98 range)
(X/1999)
23-25
55 83 - 86
;317 1232 98 range wiring diagrams update
229 - 230
249

*)

(*)These wiring diagrams replace the diagrams in the 3rd volume manual update - print no.
506.670/16 which should therefore be disposed of
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Summary Bravo- Brava
Print N° Sections Page Notes

No(s)

00 1-38 2000 range technical data
1-8 1242 8 valvole Euro 3 fuel system

10 1-8 1596 16 valvole Euro 3 fuel system

506.670/22
(1/2001)

1-36 1910 JTD Euro 3 fuel system
1-28 Radio System

55
1-1156 2000 range Euro 3 wiring diagrams

Print n° 506.670/22



Bravo- Brava

Summary

TECHNICAL SERVICE MANUAL COMPOSITION

At present, October 1999, the Bravo-Brava 4th volume manual is composed of the following booklets:

Page

Print N Sections No(s) Notes
10 1-35 Engine @I 16V 98 range — Removing-refitting
506.670/18
(1171999) 55 1. 249 Electrical equipment wiring diagrams for 98 range ver-
sions (%)
5060;”6139%/19 b5 1-38 Electrical equipment: Air Bag new features - Side Bag
00 1-9 Technical data @, 16v 1999 update
10 1-54 Fuel system @] 16v 1999 update
506.670/20 25 - 26
(V/1999) 55 249 Update to wiring diagrams - 1998 range
- 1-41 Electrical equipment wiring diagrams I@) 16y 1999
update
33 -34 Removing-refitting update @] 16v 98 range
10
1-2 Fuel system update @] 16v (99 update)
1-8 Update for Air Bag new features 98 range
506.670/21
(X/1999) 23 - 25
83 - 86
55 5317 ;32 98 range wiring diagrams update
229 - 230
249
17 - 29 Update for instrument panels 98 range

)

These wiring diagrams replace those which are part of the 3rd volume manual update - print no.
506.670/16 which should therefore be disposed of
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Bravo- Brava Summary

TECHNICAL SERVICE MANUAL COMPOSITION

As of May 1999, the Bravo-Brava volume 4 manual is composed of the following parts

1-35 |Engine @] 16V 98 range - Removing-refitting
® & ing-refi
50(?;'/61979(;/18 27 - a4 Fuel system ) JTD 98 range - Removing-refitting com-
ponents.
55 1 - 249 (El()ectrical equipment wiring diagrams for 98 range versions
50%?”6139%/19 b5 1 - 38 |Electrical equipment: Air Bag new features - Side Bag
00 1-9 |Technical data @; 16V 1999 update
10 1 - 54 | Fuel system lﬁ] 16V 1999 update
-~
.670/20 ;
soevﬁgsg/ b5 2524926 Update to wiring diagrams - 1998 range
Electrical equipment wiring diagrams ﬁ] 16V 1999 up-
55 1-4
date

(*)These wiring diagrams replace diagrams in the volume 3 manual update - print no. 506.670/16 which
should therefore be disposed of
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Bravo- Brava Summary

SERVICE MANUAL COMPOSITION

At present, March 1999, the Bravo-Brava 4™ volume manual is composed of the following booklets

1-35 |Engine @] 16V 98 range - Removing-refitting
10
506.670/18 Fuel system @] JID 98 range - Removing-refitting com-
(11/1999) 27 - 44
ponents.
55 1 - 249 I(Elt)actrical equipment wiring diagrams for 98 range versions
506“?1/61292)/19 b5 1 - 38 |Electrical equipment: Air Bag new features - Side Bag

(*)These wiring diagrams replace those which are part of the 3rd volume manual update - print no.
506.670/16 which should therefore be disposed of
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Bravo Brava @ Introductlon and technlcal data

page |

g BN -

99 update o ‘ , o o - Contents
INTRODUCTION
- ldentification data - Weighté

-~ Dimensions
- Capacities ; _ ]
- Performance - Fuel consumption
'TECHNICAL DATA
'ENGINE & 16v
- Cylinder head and valve gear com- 6
ponents i

- Fuel system . , 7
ELECTRICAL EQUIPMENT
- Electronic injeqtion_/ignitic‘)n N 8
SPECIALTOOLS . . 9

: - This section contains the specn‘lc technical data re/atmg to the 7747 16v version with.a return/ess
A fuel system, for anyth/ng not dealt with, refer to the Bravo-Brava 1st volume manual. ‘
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Bravo- Brava & v Introduction

99 update Identification data - Weights
00.0
GEARBOX
CHASSIS ENGINE VERSION Dc‘:’or Dfor m
' 182 AC 1AA 03 %
l@| 16v | ZFA 182000 | 182 A2 000 e

182 BC 1AA 13 ¥
182 BC 1AA 13B (®) e

(®) Versions for specific markets (Germany)

ENGINE TYPE ) v
WEIGHTS (in kg)

3 door 1100
'&! ~ 5 door 1130
500 = A ﬁ 3 door 1600

.B] I mannn
550 = [MEEMmMm ﬁ 5 door 1680

mnnnn

NOTE FOR VERSIONS WITH ACCESSORIES: In the presence of special equipment (non standard air
conditioning, sun roof, trailer towing device, etc.), the empty weight increases and therefore the carrying
capacity may decrease in relation to the maximum permissible loads.

Copyright Fiat Auto 1




Introduction Bravo- Brava &
Dimensions 1999 update

00.

5-DOOR VERSION

4A007A01

N
Engine Wheel DIMENSIONS (mm)
version rim
A B c D E F G H
1 n -

5/2"";4” 3 1451 | 1453
,@i 16v 858 | 2540 | 789 | 4187 | 1412 1741

6Jx14"43 1439 | 1441

Print n° 506.670/20



Bravo- Brava & v Introduction

99 update Dimensions
00.0

3 DOOR VERSION

ik
= L S———
@ =180 469=
A B ¢
n L4
F )
%Z VAR (7
E O
D
=
=% —
Engine Wheel DIMENSIONS (mm)
type rim
A B c D E F G H
6Jx14"43 1439 1441
@i 16V 858 2540 627 4025 | 1415 1755
6Jx15"40 1445 1447

Copyright Fiat Auto



‘Technical data

Bravo- Brava &

Capacities 99 update
00.0
3 DOOR VERSION
. Quantity
Description Unit dm? ) (kg)
Petrol 2 O.R. 95 60
Unleaded % )
N
oo @ [ |-| f ZA
E|
¢ . & -
17 .
Total capacit
A pacity N
(4) 916( of cooling system 7.3
Petrol engines Total capacity |.' 5.5 4.7
|
Eg SELENIA 20K
(SAE 10 W/40) 3 g
r 48 43
Partial capacity (45@) |(408@)
(periodic replacement)
g TUTELA
% ZF 75 Synth . .. 1.98 1.8
@ | -
_ | TUTELA a b
- 2~ Gi/A @ @ a|l - 1.0
o)<}
=~ s
o b =|K854 O&:-h - - b } 1.0
TUTELA ¢ '
n b= | MRM2 L == c - 0.003
- i ithout
—a 0T W 0.40 -
q TUTELA ’ '-_&@ ABS
TOP 4 e with 0.54 ]
Total capacity ABS '
>{$< 3% 2.5-5
; - (6.4
o sy oy .= o=y With
® ~-10°C | 50% S B0 headam |
+E ‘25— p wash-
- - 20° 9 ers
AREXONS 20°C { 100% )

(A) Distilled water
(®) Engine sump only

Print n° 506.670/20




Bravo- Brava & v
99 update

Introduction
Performance - Fuel consumption

00.0

@' iev

ENGINE TYPE
3 door 5 door
e :
g :
Speed km/h
(average load)
B
eiirde ‘!
% 193 190
B :
Fuel consumption figures
in accordance with standard Urban 11.3 11.5
93/116/CE (litres/100 km)
Extra-urban 6.5 6.6
'&! ~ HJ Combined 8.3 8.4
CO; exhaust emissions (g/km) 197 193

The consumption and emission figures in the table are measured in accordance with the new directive
93/116/CE in force since January 1996.
This directive involves a realistic determination of fuel consumption aimed at the daily use of the vehicle.
The following procedures are followed to measure the fuel consumption:
— urban cycle: begins with a cold start then the normal urban usage is simulated;
— extra-urban cycle: the driving includes frequent acceleration in all gears correponding to the normal

usage of the vehicle; the driving speed varies between 0 and 120 km/h;
— average combined consumption: this is calculated by including about 37% of the urban cycle and 63%

of the extra-urban cycle.

The type of route, traffic conditions, driving style, weather conditions, trim level/equipment/accessories,
presence of special equipment and the state of the vehicle in general can lead to different fuel consump-
tion figures from those established using the above mentioned procedures.
The CO2 exhaust emissions (in g/km) are measured during the average combined cycle.

Copyright Fiat Auto




Technical data Bravo- Brava '@
Engine: cylinder head and valve gear components 99 update

00.10

TIMING DIAGRAMS

~ -~ &

P3NO7DAQ1

& -
TIMING ANGLES
opens before o
A Inlet TDC °
B *j closes after 27°
BDC
opens before o
¢ Exhaust \ BDC >
D (?j closes after 20
TDC

6 Print n° 506.670/20



Bravo- Brava &b v
99 update

Technical data
Engine: fuel system

INTEGRATED ELECTRONIC

00.10

INJECTION/IGNITION SYSTEM COMPONENTS

@' 16V

Electronic control unit

HITACHI MFI - 155
HITACHI MFI — 160 (*)

Injector

Marelli IWP 006

Fuel pressure regulator (incorporated in the electric pump)

Marelli RPM 84

Coolant temperature sensor

Jaeger 40218301
- Eth 2690350

Electric fuel pump

Marwall ESS 276

Lambda sensor

NTK OZA 341-A1

Idle actuator

HITACHI GL 108771

Butterfly valve position sensor (potentiometer)

HITACHI GL212875

Fuel vapour solenoid valve

Marelli EC1

Top Dead Centre and rpm sensor

HITACHI RS - 314

Knock sensor

NGK KNE 03-A

Timing sensor

Bosch B.232.101.037

Butterfly casing

HITACHI M646 WA

(*) Specific version for German market

Copyright Fiat Auto




Bravo- Brava & v
1999 update

Technical data
Electrical equipment: electronic injection- ignition

00.10

INTEGRATED ELECTRONIC INJECTION-IGNITION @' 16V
SYSTEM

Make HITACHI MFI-1
Firing order 1-3-4-2

IGNITION COIL (1 PER SPARK PLUG)

Make

HITACHI GL212875

Type Ge 215492

Ohmic resistance of primary winding at 20°C Q 0.66

Ohmic resistance of secondary winding at 20°C Q -

TOP DEAD CENTRE AND RPM SENSOR

Mak d tvoe HITACHI GE 110492
© andlyp RS-314

Sensor winding resistance at 20°C Q 513 - 627

Distance (gap) between sensor and ‘ )

crankshaft pulley tooth mm 0.4-1.2

KNOCK SENSOR

Make and type NTK KNE 03-A

TIMING SENSORS AND CYLINDER IDENTIFICATION

Make and type

Bosch B 232.101.037

ADVANCE ON ENGINE

With engine idling (850 = 50/min)

go:l:1o

SPARK PLUGS

Make and type

NGK BKRGEKC
Champion — RC8 BYC

Thread

M14 x 1.25

Electrode gap

0.8

Print n° 506.670/20




Bravo- Brava & v

Technical data

99 update Special tools
00.A
ENGINE TYPE
Tool NAME OF TOOL
number
-
ENGINE
1860955000 | Fuel consumption test equipment o
1870684000 | Petrol pressure drainage connector o
1860875000 |Tool for timing camshafts ®

Copyright Fiat Auto






Bravo- Brava . Introductlon and technlcal data

2000 range o | Index
-page
INTRODUCTION
- ldentification data -1
-~ Weights 3
- Performance — Fuel consumptlon 4
- Capacities 5
- Product specuflcatlons 6

TECHNICAL DATA

ENGINE Bizev Di1sv
Specifications -7
- 'Cyllnder block/crankcase, crankshaft
and associated components - . o 8
- Auxiliary drive shaft 12
- Cylinder head and valve gear t|m|ng ,
components 13
~ Timing diagrams 16
- Lubrication - 17
- Cooling system —,,Fuel system . 18
ENGINE 1010 J00
SpeC|f|cat|ons : - 20
- Cylinder head gasket 21
- Timing diagrams 21
- Supercharging . 22
-~ Fuel feed system . - 22
CLUTCH = . 23
GEARBOX AND DIFFERENTIAL " 24
BRAKING SYSTEM - 26
- STEERING B , 27
WHEELS | 28
FRONT SUSPENSION | 30
REAR SUSPENSION - 31
ELECTRICAL EQUIPMENT 32
- Starting 34
- Recharging o 35
- Electronic injection/ignition . 36
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Bravo- Brava

Introduction

2000 range Identification data
00.0
GEARBOX
CHASSIS ENGINE VERSION Dfor Dosor m

182AT1AA 25 °

D 16v 188A5000 o
182BT1AA 26 °
182AU1TAA 27 °

BB 16v ZFA182000 182B6000 d
182BU1AA 28 °
182AV1AA 29 °

gD 182B9000 o
182BV1AA 30 °

NOTE This section only deals with the 2000 range CEE F3 versions.

For subjects not dealt with, refer to the Bravo-Brava Manual print n° 506.670 and subsequent

updates.

Copyright by Fiat Auto



Introduction
Identification data

Bravo- Brava
2000 range

iy

N7
N A&"k

& E
2

4A02HAO3

A Vehicle type identification code and
chassis number

C Engine type and number.

B V.I.N. Plate
(EEC regulations)

™ )
< - ] |

O

_—&O
- e k|
- [ H 1 kg

MOTORE - ENGINE | | I

N VERSIONE - VERSION | L l
\ronsFARES
\ N¢FOR SPARES )

@l JTD

40002A02

4F002PA01

4A02HA02

. Manufacturer's name

. Type approval number

. Vehicle type identification code

. Chassis manufacture number
Maximum authorized weight of the vehicle
fully laden
Maximum authorized weight of vehicle fully
laden plus trailer

. Maximum authorized weight on first axle
(front)

. Maximum authorized weight on second axle
(rear)
Engine type
Bodywork version code

. Spares number

. Correct value of smoke absorption coefficient
(for Diesel engines only)

I O Mm mgOwlr

Zzzr—

Print n° 506.670/22



Bravo- Brava Introduction
2000 range Weights
00.0
WEIGHTS ENGINE TYPE @,m @lwv @,m
(values epressed in kg)
a 3 door 1010 1050 1170
5 door 1040 1090 1195
'B] [ co0e 3 door 1510 1550 1680
L ;00- i
(510)*
LT NN R, 1630 1735
3 door 850 850 920
) 5 *:’ 5 door 850 850 920
Maximum permitted loads
on the axles (H)
3 door 850 850 920
SR
O O 5 door 850 850 920
Maximum permissible load on the roof 80 80 80
Idle - - _
Load on the tow hook ball (trailer
with braking system)
Maximum 70 70 70
Towable loads Without brak- 400 400 400
Ing system
” With bsr;‘s"t';‘n% 1000 1100 1300

(<) Loads which should never be exceeded
(*) For 5 door version (Brava)

NOTE FOR VERSIONS WITH ACCESSORIES: If special equipment is fitted (non standard air cnoditioning, trailer tow-
ing device, etc.), the weight when empty will increase and therefore the payload may decrease in relation to the maximum

permitted loads.

Copyright by Fiat Auto



Introduction

Performance - Fuel consumption

Bravo- Brava

2000 range

00.0

ENGINE TYPE @llb‘v @ilsv mlnn
w~ w~
% 42 52 36
E%@ 76 90 63
Speed km/h (average load 121
pee /h (averag ) g%% (110)* 132 97
o
%}g (145)* 175 136
184 184
@%@ 170 (180)" (182)*
%{%ﬁ 43 53 36
Fﬁ\ Maximum climable gradient fully laden 37
%
Fuel consumption Urban cycle 995?* 11(95* 7732*
in accordance with 1999/100/CE ) ' )
(litres/100 km)
Non urban cycle 553* 5553* :';*
&!! i] Combined cycle 598* 7765* 5554*
CO, exhaust emissions (g/km) 116642* 117797* 114?63*

The fuel consumption figures in accordance with directive 1999/100/CE have been defined during the

course of homologation tests which include:

- an urban cycle which includes a cold start followed by a simulated urban cycle.

- a non urban cycle which includes frequent acceleration in all gears simulating normal out of town us-
age of the vehicle, the speed should vary between 0 and 120 km/h.

- the average combined consumption includes 37% of the urban cycle and 63% of the non-urban cycle.

The type of route, traffic conditions, driving style, weather conditions, trim level/equipment/accessories,

presence of special equipment and the state of the vehicle in general can lead to different fuel consump-

tion figures from those established using the above mentioned procedures.

The CO, exhaust emissions (in g/km) are measured during the average combined cycle.

(*) 5 Door version (Brava)

4 Print n° 506.670/22



Bravo- Brava

Technical Data

2000 range Capacities
00.0
.. Quantity
Description Parts am® (1) (ka)
1242 16 b8 -
Petrol > O.N. 95 Y
N 4
ia Unleaded % j'_ ; 1596 16v| 58 -
Vd | \
Diesel 1910 JTD 60 -
T 124216V | goiomy| -
50% - = | Im: =
= H .
5 (a | 4 h‘ 199616V | g7y(m)| -
@ (4) 17 >$I€< Total capacity of 1910 JTD 6.3 B
of cooling system (6.5)(W)
Petrol engines: 1242 16v 31 2.75
Total capacity |
SELENIA 20K 'I 1596 16v| 4 35
(SAE 10 W/40) (°) 1910 JTD| 4.8 4.23
E Diesel Engines 1242 16v 28 2.5
50 g r (2.5)(®) | (2.25)(®)
SELENIA 35 3.1
Turbo Diesel Partial capacity 1596 16v (3.4)(@®) | (3.0)(®
(SAE 10 W/40) (**) | (periodic replacement) 1910410 |, \ig) | @s5)(®)
1242 16v 1.65 1.6
@ TUTELA CAR I.,/ l.
o] ZC 75 1596 16v
=1 -
=l SYNTH m .- = 1.98 1.8
1910 JTD
- b
=1 __ TUTELA a a _ 1.2
=8 GI/A @ @ .
n b= K854 A—p - b - 0.8
-
- [ — | without ABS 0.40 -
a TUTELA TOP 4 \'\ @
e ' with ABS 0.45 -
Total capacity
- * 3% 5
* for1 __10c | s0% | T | e e | (6.4 with _
@ {?‘ 0 @ + @ headlamp
h
~-20°C | 100% [ washers)
(*) For temperatures below -20°C the use of SELENIA PERFORMER SAE 5W-30 is recommended
(™) For temperatures below -15°C the use of SELENIA WR DIESEL SAE 5W-40 is recommended
(M) For versions with air conditioning
(®) Engine sump only
(A) Distilled water
Copyright by Fiat Auto 5



Introduction

Product specifications

Bravo- Brava
2000 range

00.0

SAE 10W-40 synthetic multigrade engine oil.

SELENIA 20K Exceeds specifications ACEA A3-96/CCMC G5 and

APl SJ.
SELENIA SAE 5W-30 synthetic multigrade engine oil. Temperatures below -
PERFORMER Exceeds specifications ACEA A1 and API SJ. 20°C

SELENIA TURBO
DIESEL

SAE 10W-40 synthetic multigrade engine oil.
Exceeds specifications ACEA B3 and API CD.

SELENIA WR DIESEL

SAE 5W-40 synthetic multigrade engine oil.
Exceeds specifications ACEA B3 and APl CF.

Temperatures below -
16°C

TUTELA CAR ZC 75
SYNTH

SAE 75W-80EP oil. Satisfies standards MIL-L-2105 D
LEV and API GLb.

Manual gearboxes and
differentials.

TUTELA GI/A

ATF DEXRON Il D LEV type oil, SAE 10W for hydrau-
lic power assisted steering.

Hydraulic power as-
sisted steering

TUTELA MRM2

Water repellant, lithium soap based grease containing
molybdenum disulphide, consistency NLGI = 2

Constant velocity joints

TUTELA TOP 4

Synthetic fluid, NHTSA n° 116 DOT 4 ISO 4925, SAE
J-1703 and CUNA NC 956-01.

Hydraulic brakes and
hydraulically operated
clutches

Mixture of alcohol, water and surface active agents

To be used undiluted

DP1 ot diluted in wind-
CUNA NC 956-11 screen washer systems
Cooling circuits. Per-
Paraflu’ Anti-freeze for cooling systems with mono-ethylene | centage to be used
glycol base CUNA NC 956-16 50% up to
-35°C
- . . . . . | To be mixed with die-
DIESEL MIX Additive for diesel fuel with protective action for Die- sel fuel (25 cc per 10

sel engines

litres)

Print n° 506.670/22



Bravo- Brava
2000 range

Technical Data

Engine

SPECIFICATIONS

00.10

@l 16v
w~

-

&

Cycle

OTTO 4 stroke

Timing

twin overhead camshafts

Integrated electronic injection/ignition

Type of fuel system
BOSCH ME 7.3H4 Weber-Marelli
7N\
I l No. of cylinders 4 4
E 00
7\
— Cylinder liner
IEI (bore) mm 70.80 80.50
7\
I !l Stroke mm 78.86 78.40
Pan¥
a.a,m+...= | j Capacity cm® 1242 1596
|
M= 9 Compression 10.6£0.2 10.5+0.15
kw 59 76
Max (bhp) (80) (103)
torque
CEE
rpm 5000 5750
daNm 11.4 14.5
Max (kgm) (11.6) (14.8)
torque
/\ CEE
rpm 4000 4000

Copyright by Fiat Auto




Technical Data Bravo- Brava

Engine: cylinder block/crankcase, crankshaft and associated 2000 range
00.10
3
1 4 — b V a Y
o
7
~ ~
o o M
10 6 9 8
@'IGV @jmv
DESCRIPTION Values in mm
Loy Lo L 19.140-19.200 -
Ly - 22.140-22.200
2 .
1 51.705-51.709
%] 2 51.709-51.713 54.507-54.520
Main journals 3 51.713-51.717
1 'I¢2 .iﬁ% D - 38.700-38.730
T I
S ll % - 35.036-35.066
Auxiliary shaft bush housings
A 70.800-70.810 80.500-80.510
7 N o Cylinder
I‘ET liner/bor o ) B 70.810-70.820 80.510-80.520
e
C 70.820-70.830 80.520-80.530
X 6 9.7
aﬂ A 70.760-70.770 80.452-80.462
3
X % E\ B 70.770-70.780 80.459-80.471
C 70.780-70.790 80.468-80.478
Piston A
% E =~ 0.4
3 s <& Difference in weight |

AN between pistons

8 Print n° 506.670/22



Bravo- Brava

Technical Data

2000 range Engine: cylinder block/crankcase, crankshaft and associated
00.10
@IIGV @imv
DESCRIPTION Values in mm
A 0.038-0.058
Piston ol
3-1 a_f Cylinder liner & E 0.030-0.050 0.039-0.061
C 0.042-0.062
3 Gudgeon pin housing %) 17.982-17.986 20.997-21.001
R
. E _:ig %] 17.970-17.974 20.990-20.995

Gudgeon pin

4]

4-3 EEL_E Gudgeon pin — Housing

Piston rings

5-3 '{M{J

Piston ring grooves

5-1 grooves

in cylinder liner

Opening at end of

Ie

pins

Small end bush or
pin housing

Big end bearing

D

17.939-17.956

1 1.190-1.230 1.225-1.245

3 Piston ring 2 1.190-1.230 1.210-1.230
grooves

3 2.490-2.530 2.010-2.030

% =t 1 1.170-1.190 1.175-1.190
— L

5 —§ L = 1.175-1.190 1.175-1.190

>
piston rings _ 2.475-2.490 1.975-1.990
% Eﬂlﬂ%’ﬂ> 0.2-0.4-0.6

23.939-23.972

)

45.128-45.138

48.630-48.642

Copyright by Fiat Auto
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Technical Data
Engine: cylinder block/crankcase, crankshaft and associated

Bravo- Brava
2000 range

00.10

3
1 4 — 5 A
o
7
N ~
\J \J
10 O 9 8
@ilev @hsv
DESCRIPTION Values in mm
2,50 2 o] - 24.016-24.041
7 Small end
bush \ ¢
@ o) - 21.004-21.009
i} Gudgeon pin —
4-7 a—f Small end bush
Small end bush
7-6 Q.__l Bush housing
o 47.982-47.988 50.794-50.800
Main .
journals 1 2 47.988-47.994 50.787-50.793
& L -3 47.994-48.000 50.780-50.786
8
(A 41.990-42.008 45.518-45.523
&: Crank % ) B - 45.510-45.517
L1 pins
| C - 45.503-45.509
L - 26.975-27.025
Ly 23.975 - 24.025 -
Crankshaft bearings 1 1.836-1.840 1.840-1.844
2 1.843-1.847 1.844-1.848
9 L
:| ; ;{vl—\\{}( 3 1.848-1.852 1.850-1.854
@ Eﬂn'ﬂ < 0.254-0.508

10
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Bravo- Brava

Technical Data

2000 range Engine: cylinder block/crankcase, crankshaft and associated
00.10
) sv lﬁ'i‘w
w
DESCRIPTION Values in mm
9-8 Crankshaft bearings - Main

journals

Big end bearings 1.5637-1.541

L 1.544-1.548 1.540-1.544

10 L 1.544-1.549
i‘ﬁ % Eﬂﬁﬂ < 0.254 - 0508

Crankshaft bearings - Main

10-8 EM}

journals
~ Thust S
washers

1

2.310-2.360

2.310-2.360

s s CSE—

11-8 a_E Crankshaft endfloat

Diagram showing fitting of connecting rod-
piston assembly and direction of rotation in
engine

3. Area where number of cylinder liner/bore to
which connecting rod belongs is stamped

4. Direction of rotation of engine
(The arrow shows the direction of rotation of
the engine as seen from the timing side)

Value (in mm) of offset between connect-
ing rod axis and piston axis

D=0.85-1.15 (for 1242 16v)

T
D Il ¢ IN!
N\
i
- 5
3 1
~_ &
4

4A13HAO1
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Bravo- Brava

Technical Data

2000 range

auxiliary shaft

Engine

00.10
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Bushes

24.23 Ejl_E

Print n° 506.670/22

12



Bravo- Brava Technical Data

2000 range Engine: cylinder head and valve gear timing components
00.10
18
17
12 13
20 W
esevened 19
14
@|8v @IIGV
DESCRIPTION Values in mm
&
Valve guide bore
in cylinder head % 9.959-9.989 12.950-12.977
5) 45°+20 45°+5
12 @ | —
(}j 45°+20° 45°+5'
Valve D
seat r
%)
L 4 —— 1,6 about 2
“ | X
Volume of combustion
chamber in cylinder cm® 12.28 33.3 ()
head
&1 @ Eb 6.022-6.040 7.022-7.040
13 Valve guide »j
@y 4 —— 10.010-10.030 13.010-13.030
7] (?j
@, Eﬂé’ﬂ ~ - 0.05-0.10-0.25
Valve guide
13-12 Qj Seat in cylinder head

(®) Indicative value

Copyright by Fiat Auto 13



Technical Data

Bravo- Brava

Engine: cylinder head and valve gear timing components 2000 range
00.10
18
17
12 13
20 Em
€seveve9  F 19 [
14
@"SV @lzev
DESCRIPTION Values in mm
@ 5.974-5.992 6.982-7.000
_,H,_¢1 .Q @, 22.250-22.550 30.200-30.500
o _ 45° 30'+5'
14 Valves
2 5.974-5.992 6.974-6.992
EAR R
2 (}j @, 22.250-22.550 29.750-30.050
o _ 45° 30" +5'
14_13 a_E VaIve . »j |
Valve guide {Sj
P, 22.5 daN 25.00-28.00 daN
16 %ﬁr .h H, 31 34.6
| Hy P, 42.3 daN 59.2-65.0 daN
Valve spring H, 23 26
2 Z» 2 @, PP 35.000-35.015 29.944-29.960
17a @, 48.000-48.015 52.400-52.415
Ba 49.000 - 49.015 52.800-52.815
@uev B - 53.200-53.215
17b
Ds - 53.600-53.615
Camshaft bearings

14
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Technical Data

Bravo- Brava
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Technical Data Bravo- Brava
Engine: cylinder head and valve gear timing components 2000 range

00.10

TIMING DIAGRAMS

- 5
™

4A023A01

@llsv @]mv
TIMING ANGLES
opens before o o
A TDC 0 0
Inlet -)
closes after o o
B BDC 32 34
C opens before 32° 24°
o BDC
Exhaust (?j
closes after o o
D TDC 0 0

16 Print n° 506.670/22



Bravo- Brava Technical Data
2000 range Engine: lubrication
00.10
@]16v @]lsv
LUBRICATION Values in mm

Engine lubrication circuit

forced circulation, via forced circulation, via
lobe geared pump with geared pump wih car-
cartridge filter in series tridge oll filter in series

Oil pump

geared, located in the

lobe gears crankshaft front cover

Pump operation

by chain driven by

by crankshaft crankshaft

Oil pressure relief valve

incorported in crankshaft front cover

Full flow filter

- cartridge

Insufficient oil pressure sender unit

and
driven gear

between pump casing housing

casing

between edge of gears and pump

gears and the pump
cover

between the upper edge of the

pump casing

between upper edge of gears and

Full flow filter

- electrical

.
i
{0
.
&
i
3

x
:
:
.
.
.
|
.

Insufficient oil pressure sender unit

Between drive gear
and driven gear

‘ @ .\Fﬁ when idling >0.7 bar >1 bar
OOfpfgeg!rég pressure at a temperature at 4000 rpm >4 bar 4.5 bar
o Pi| 11.73- 1251 daN 9.0-9.8 daN
Hi
Oil pressure relief valve spring H; 35 31

Copyright by Fiat Auto
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Technical Data
Engine: cooling system - fuel system

Bravo- Brava
2000 range

00.10

COOLING SYSTEM

@l 16v
w

I@' iev

Cooling circuit

coolant circulation via centrifugal pump, radiator,
expansion tank and fan operated by control unit

valve travel

Fitting clearance between impeller
vanes and pump casing

Pressure for checking system water tightness

Water pump operated by belt
1st stage 90° + 94°C
2nd stage 95° + 99°C (e)
Engagement of fan
controlled by control unit
@ 1st stage 85° + 89°C
2nd stage 90° + 94°C (e)
opens 81 °+ 85°C
Engine coolant i o o o
thermostat max opening 103°C 99°-103°C
9.5 mm

0.98 bar

Pressure for checking exhaust valve on expansion
tank cap

0.98 bar

(@) For versions with air conditioning

FUEL SYSTEM

Integrated electronic in-

Integrated electronic in-

Make jection/ignition jection/ignition
MPI-BOSCH ME 7.3H4 | MPI IAW Weber-Marelli

Electric electrical immersed in the tank

Output 21101/h >120 I/h

Fuel pressure regulator setting

3 bar

18
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Bravo- Brava
2000 range

Technical Data
Engine: fuel system

ELECTRONIC INJECTION SYSTEM COMPONENTS

00.10

l@l i6v
w~

-

Injection/ignition system electronic control unit

Bosch ME7.3H4

LA\W. 4EF.B1

Throttle case

M. Marelli 46 SXF2

Idle adjustment actuator

DV-E5

M. Marelli 1B 02

Absolute pressure sensor

Bosch 0.261.230.030

M. Marelli TPRT 05

Injector Bosch 0.280.155.816 M. Marelli IWP 109
Fuel pump MSS 071 Marwall ESS 291
Fuel pressure regulator RPM 40 Marwall RPM 84

Engine coolant temperature sensor

SYLEA 402.386.01

SYLEA 402.386.01

Lambda sensor

Bosch LSF 4.2 (*)(®)

NTK OZA 534 (%)

NTK OZA 532 (®)

Fuel vapour solenoid valve

M. Marelli EC2

Detonation sensor

NGK KNE 11

Timing sensor Bosch PG 3.5 SYLEA SFA 200
Top Dead Centre and rpm sensor Bosch DG6 M. Marelli CVM 02
Throttle valve position sensor - M. Marelli {PF 2C
Fuel filter Fi 03 Marwall FA 5325 IN
[gnition coll Bosch 0.221.503.407 | Champion BAE 920A

Dual relay for electric pump and injection-ignition
control unit

NDRS 240103

(*) Upstream of the catalyzer
(®) Downstream of the catalyzer

Copyright by Fiat Auto
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Technical Data
Engine

Bravo- Brava
2000 range

00.10

@IJTD
SPECIFICATIONS
Cycle DIESEL 4 stroke
g Timing Single overhead camshaft
Type of fuel system Direct injection — Turbocharger + intercooler
I No. of cylinders 4
leee
7\
& Cylinder liner mm 82
E(;j (bore)
N 7\
Id:[:lll Stroke mm 90.4
NN\
a.ﬂ*mw . |-| Capacity cm® 1910
—_a ﬁ .9 Compression 18.45+0.45
Total combustion chamber volume cm® 27.35
kw 74
Max (bhp) (100)
torque
CEE
rpm 4000
daNm 20.0
Max (kgm) (20.4)
torque
/\ CEE
rpm 1500

20
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Bravo-Brava
2000 range

Technical Data

Engine: cylinder head and valve gear timing components

CYLINDER HEAD GASKET lﬁlﬂn

00.10

Average-maximum piston

Cylinder head gasket size

N° of cylinder head gasket

projection (mm) (mm) references
0.014-0.104 0.770-0.870 0
0.105-0.205 0.870-0.970 1
0.206-0.294 0.970-1.070 2
TIMING DIAGRAMS
D A

1!{ (>

N £

]!l ¢

4A023A01

-

opens before o
A T.D.C. 0
Inlet *j
B closes after 39°
B.D.C.
opens before o
c ﬂ B.D.C. 40
Exhaust (>j
D - closes after e
T.D.C.

Copyright by Fiat Auto
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Technical Data
Engine: supercharging - fuel system

Bravo- Brava
2000 range

00.10

SUPERCHARGING Turbocharger operated by exhaust gases with waste-gate pressure valve and ait/air

heat exchanger (intercooler)

COOLING SYSTEM

@] D

Turbocharger: type

Garret GT 14

Maximum supercharging pressure

1 bar

BOSCH COMMON RAIL ELECTRONIC FUEL SYSTEM COMPO-
NENTS

-

Control unit

Bosch 0.281.010.341

Flow meter

Bosch 0.281.002.309

Engine coolant temperature sensor

SYLEA 402.386.01

Diesel temperature sensor

Bosch 0.281.002.209

Rpm sensor

Bosch 0.281.002.214
or
Bosch 0.281.002.474

Timing sensor

Bosch 0.281.002.213

Turbochrager pressure sensor

Bosch 0.281.002.215

Fuel pressure sensor

Bosch 0.281.002.405

Injector

Bosch 0.445.110.068

Pre-heating control unit

Bosch 0.281.003.018

Heater plugs

Bosch 0.250.202.036

E.G.R. solenoid valve

Pierburg 7.22946.04

Intake throttle solenoid valve

Pierburg 7.28286.00

Waste gate solenoid valve

Pierburg 7.28148.00

Fuel pressure regulator

Bosch 0.281.002.488

22
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Bravo- Brava Technical Data
2000 range Clutch
00.1s
|
@] 16v @] 16v Iﬁ] JTD
w~
Values in mm
Make
o
dry, single plate with bearing
Operating mechanism Spring
Spring loading daN 400 450 500
0, 190 200 230
0, 134 137 155
Driven disc
-< Distance between pedal in
‘1‘) end of travel position and 1445 170+10 144.5
?Q rest position
Clutch release hydraulic mechanical hydraulic
Copyright by Fiat Auto 23



Technical Data
Gearbox and differential

Bravo- Brava

2000 range

00.21-27

@] 16v
-~

@] 16v

@; JID
| o

Make C.514.5.13 C.513.5.13 C.510.6.17
GEARBOX
spring "
ring @ _
:D ﬂ: (Porsche type) 2
Synchronizers baulk ring O
straight
toothed
Gears helical
toothed
% 3.909 3.909 3.909
% 2.158 2.238 2.238
T m @% 1,345 1.444 1.444
% 0.974 1.029 1.029
Gear ratios
%% 0.829 0.816 0.767
% 3.818 3.909 3.909

24
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Bravo- Brava Technical Data
2000 range Gearbox and differential
00.21-27
@] 16v @usv @j JTD
DIFFERENTIAL -~
_ Ratio
=1 crown wheel and 3.867 3.353 3.063
=T- pinion (15/58) (17/57) (19/58)
reduction
% 16.116 13.107 11.934
=I= %@ 8.345 7.504 6.833
-1 %% 5.201 4.842 4.408
%ﬁ% 3.766 3.450 3.141
Ratio at the wheels %@ 3.206 2736 2342
%%E 14.764 11.934
Differential internal housing bearing conical roller bearings
Adjustment of bearing pre-loading by shims
0.05 - 1.70 - 2.60
mm
0.10 2.00 - 3.00 -

Interference to obtain exact
bearing pre-loading

Clearance
planet/satellite gears

Thickness of shims

ﬂu@%\% ggl(tx;r;nent of clearance No adjustment
) planet/satellite gears is cartied out by shims
@% E%’ﬂ 0.05) mm _ 0.80-1.25

Copyright by Fiat Auto
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Technical Data

Bravo- Brava

Braking system 2000 range
00.33
@i 16v @liev @] JiD
FRONT BRAKES Values in mm
- s ) 257 257
11.80-12.10 19.80-20.10
7
Disc S e 11.10 18.55
< allowed 10.20 18.20
Brake
[“]s pads S < allowed 1,5
:ﬁsﬁ Caliper ) 54
rﬂ%ﬁs Master cylinder ) 22.225 (7/8") 22.225 (7/8")

(pump)

Brake servo

Iso-Vac 8" vacuum

acting on all four wheels

Distance of hydraulic piston
push rod from master cylin- L
der support plate

22.45-22.65

REAR BRAKES

o

§

203.10-203.40
180.00-180.25

(")

203.10-203.40

203.10-203.40

| Dum W 18095 204.10 204.10
T allowed 181.35 204.70 204.70
Shoes s < allowed 1,6
0 o Cylinders 10 22.00

Load proportioning valve

acting on the rear wheels

Ratio (reduction)

0.36

(*) Version without ABS
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Bravo- Brava Technical Data
2000 range Steering
00.41
@l 16v @iiev @] JTD
Make :.&-b

rack and pinion power assisted

0 e

3
- no. of turns lock to lock
Ratio m 142+1.5 mm
- rack travel
///Izj \\\
\ Minimum
/ \  turning circle 10.4 m
A 2 Y
( t
wheel o 31°30° +30°
inner . )
07] 38°15" £30
Steering angle _ Wheel

Steering column

o

with 2 universal joints

Copyright by Fiat Auto
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Technical Data

Bravo- Brava

Wheels 2000 range
00.44
Pressure
tyres in bar
ENGINE TYPE
. Front Rear
Wheel Tubeless, radial
rim type type tyre average heavy average heavy
load load load load
175/65 R14-82T 2.2 23 2.2 25
ravo| 61x15 H2-40
X 175/65 R14-82Q (M+S)(®) 2.2 23 2.2 25
@'m 185/55 R15-81H (M+S)(®) 2.2 23 2.3 25
v
175/65 R14-82T 2.2 2.3 2.2 25
5%Jx14 H2-37 185/55 R15-81H 2.2 2.3 2.3 25
Brava| 6Jx15 H2-40
6Jx14 H2-43 | 175/65 R14-82Q (M+S)(®) 2.2 2.3 2.2 25
185/55 R15-81H (M+S)(®) 2.2 2.3 2.3 25
185/60 R14-82H 2.2 2.3 2.2 2.5
5%Jx14 H2-37 185/55 R15-81H 2.2 2.3 2.3 2.5
Bravo| 6Jx14 H2-43
6Jx15 H2-40 | 185/60 R14-82T (M+S)(®) 2.2 2.3 2.2 25
@Ils 185/55 R15-81H (M+S)(®) 2.2 2.3 2.3 25
14
175/65 R14-82T 2.2 2.3 2.2 25
5%Jx14 H2-37 185/55 R15-81H 2.2 2.3 2.3 25
Brava| 6Jx14 H2-43
8Jx15 H2-40 | 175/65 R14-82Q (M+S)(®) 2.2 23 2.2 25
185/55 R15-81H (M+S)(®) 2.2 2.3 2.3 25
185/60 R14-82H 2.3 2.3 2.3 25
5%Jx14 H2-37 185/55 R15-81H 2.3 2.3 2.3 25
Bravo| 6Jx14 H2-43
6Jx15 H2-40 | 185/60 R14-82T (M+S)(®) 2.3 2.3 2.3 2.5
@‘m 185/55 R15-81H (M+S)(®) 23 2.3 2.3 2.5
185/60 R14-82H 2.3 2.3 2.3 25
5%Jx14 H2-37 185/55 R15-81H 2.3 2.3 2.3 25
Brava| 6Jx14 H2-43
6Jx15 H2-40 | 185/60 R14-82T (M+S)(®) 2.3 2.3 2.3 25
185/55 R15-81H (M+S)(®) 23 2.3 23 25
105/70 R14-84M 42
4.00Bx14 H-43
\s,\rl_f‘;EEL *) 135/80 R14-80P 2.8
4.00Bx15 H-35 115/70 R15-90M( A ) 42

(*) Speed limit: 80 km/h

(®) Winter tyres

(A) For versions with optional 15" alloy wheels

28
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Bravo-Brava Technical Data
2000 range Wheels
00.44
WHEEL GEOMETRY unladen vehicle (W)
camber (**) 7' +30°
Gﬁ\ﬁﬂ - o
Front toe in 11 mm
suspension
Offset o
front wheels (4A)
camber (**) _0°46" +30°
i -U toe in (**) - ‘ 0-4
Front :
suspension
Thrust angle o

rear wheels (A)

("*) Angles cannot be adjusted

(W) With the tyres inflated to the correct pressure and the vehicle in running order with 5 litres of fuel
(A) Angular values, which cannot be adjusted, used for the correct alignment of the vehicle

Copyright by Fiat Auto
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Technical Data
Front suspension

Bravo- Brava

2000 range

00.44

Front suspension independent, Mac Pherson type with forged steel track control arms secured to an
auxiliary crossmember. Offset coil springs and double acting, telescopic, hydraulic dampers. Anti-roll tor-

sion bar.
ENGINE TYPE I@pv @mv D)
Coil springs -
Diameter of wire mm| 123005 | 1232005 | (g1006"
Number of coils 3.75
Direction of coil clockwise
Height of spring released mm | 437.4 (449)* | 449 (461)* | 474 (449)F
r 289-319 daN
(306-332 daN) * mm 192 - -
Height of spring 306-332 daN
under . an mm - 192 -
a load of: (320-346 daN)
352+382 daN
\ (366+396 daN)* mm - - 192
The springs are divided into two categories,
identifiable by a mark:
304 daN having a height
(319 daN)* ofmm| >192 - -
yellow (1) for 319 daN havi heiah
those under a < a . aving a heignt - >192 -
load of- (333.5 daN) of mm
367 daN having a height
L (381 daN)* of mm - - >192
(~ 304 daN having a height < _ _
(319 daN)* ofmm| 192
green (1) for J 319 daN having a height 3 <192 _
those under a (333.5 daN)* of mm =
load of: 367 daN having a height
a aving a heig 3 _ <
L (381 daN)* of mm s192
(1) Springs of the same type must be fitted.
(*) For vehicles with air conditioning
Shock absorbers
Type: low pressure gas
Open (start of damping action) mm 518 £256
Closed (metal against metal) mm 361 £25
Stroke mm 157
Anti-roll bar
Anti-roll bar diameter mm 22 22 23

30
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Bravo- Brava
2000 range

Technical Data
Rear suspension

Rear suspension independent with spheroid cast iron track control arms.
Anti-roll torsion bar. Rigid H-shaped auxiliary frame consisting of a

sorbers with vulcanized bushes.

00.44

transverse tubular element and two pressed side members connected to each other.

Coil springs and shock ab-

BRAVO BRAVA
VERSIONS
@I 16v @ilsv @NTD @l 16v @iisv @] J1D
Coil springs - w w
Diameter of wire mm (1111 ;55:8855)* 11.35+0.05
Number of coils 425 4.25
Direction of coil clockwise
Height of spring released mm 311 (310)” 310
273-295 daN
Height of (289-313 daN)* MM 194 -
spring under
a load of: 289-313 daN mm - 194
The springs are divided into two categories,
identifiable by a mark:
e having a
284 daN .
vellow (1) for | (301 daN)* he'ghr‘n‘r’; >194 -
those under a -
load of: having a
' (301 daN height of - >194
mm
( having a
284 daN ! <
green (1) for (301 daN)* he'ghr‘n‘rﬁ s194 -
those under 9 Raving a
a load of. | 301 daN height of - <194
mm
(1) Springs of the same category must be fitted.
(*) For 1910 JTD vehicles with air conditioning.
Shock absorbers
Type: double acting, telescopic low pressure gas
Open (start of damping action) mm 3225 +2 3225 +2
Closed (metal against metal) mm 223 +2 223 £2
Travel mm 99.5 99.5
Anti-roll bar
Anti-roll bar diameter mm 17S

Copyright by Fiat Auto
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Technical Data
Electrical system

Bravo- Brava
2000 range

00.55

@' 16v
w~

-

Bosch DW-12V-1.1 kW

SPARK PLUGS

f,.TéA-PJgR M. Marelli ESOF-12V-0,9 kW
Valeo DGRA-12V-1.3 kW(A)
M. Marelli
L Bosch KCB1-14V-45/80A
ALTERNATOR A1151-14V-38/65A
M. Marelli A1151-14V-85A(®)| Bosch KCB2-14V-50/90A(®)
Xgé{ﬁ‘_ﬁ-f-oﬁ Built in electronic
12V — 40Ah — 200A
IGNITION 'V'-P-i'ni.’;ﬁ?;i‘ﬁdnei{?g;m“‘C I.A.W. 4EF.B1 integrated
SYSTEM BJOS “h ME97 A electronic injection/ignition
IGNITION Champion
COIL Bosch 0.221.503.407 BAL 990 A
NGK BKR5SEZ

NGK DCPR8E-N

Champion RC10YCC

(*) For vehicles equipped with alarm system

(®) For vehicles with air conditioning
(A) Supplied as an alternative

32
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Bravo- Brava
2000 range

Technical Data
Electrical system

00.55

ml Jio
| o

STARTER MOTOR

BOSCH DIAM 78.56-12V-2,0kW

ALTERNATOR

M. Marelli A115IM - 14V - 65/106A
M. Marelli A127IM - 14V — 70/120A (@)

VOLTAGE REGULATOR

Built in electronic

BATTERY

12V-60Ah—380A

HEATER PLUGS
ELECTRONIC CONTROL UNIT

BOSCH 0.281.003.018

ELECTRONIC CONTROL UNIT
ENGINE FUEL SYSTEM

BOSCH 0.281.010.341

HEATER
PLUGS

BOSCH 0.250.202.036

(®) For vehicles with air conditioning

Copyright by Fiat Auto

33



Technical Data

Bravo- Brava

Electrical equipment: starting 2000 range
00.55
@l 16v @nsv @l JD
STARTER MOTOR
. BOSCH DIAM
M. Marelli
Bosch 78.5-2.0 kW
Make ESOF-12V- | h\y.12v-1.1 kW | (with reduction
0.9 kw )
unit)
Voltage Y 12
Rated power kW 0.9 1.1 2.0
Rotation, pinion side clockwise
No. of pole 4 6 6
.. . permanent
Energizing series magnets
Engagement free wheel
Operation solenoid
Endfloat of armature shaft mm 0.1-0.5
Data for bench test
Operating test (*):
current A 180 (200) - 500
speed rom| 1720 (2200) - 1950
voltage V| 9.5 (9.8+10) - 7.30
torque developed daNm 0.37 (0.38) - 1.30
Engagement test (*):
current A 324 (440) - 1200
voltage \% 7.1 (7.6 - 55
torgue developed daNm| >0.97 (21.25) — 3.0
Free running test (*): A 40 (44-48) - 70-80
current
voltage V| 11.4 (11.4-11.5) - 11.5
speed rpm 8500-9000 - 5450-5750
(11400-12300) -
Relay pull in @ 0.30-0.32 (0.32) _ 0.4
Winding .
resistance (*) hold in Q 1.2-1.3 (1 09) - 1.7
Lubrication
_ VSt SAE 10W
Internal engagement splines and shaft bushes
Engagement sleeve and intermediate disc TUTELA MR3

(*) Data obtained at a temperature of 20°C.

NOTE

When overhauling it is not necessary to undercut the insulator between the commutator bars.

34
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Bravo-Brava

Technical Data
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@l&/ @hev @lp
ALTERNATOR - -~
M. Marelli Bosch M. Marelli
A1151 - 14V - KCB1 - 14V - A115IM - 14V -
38/6HA 45/80A 55/105A
Mae Bosch M. Marelli
. 0sG . Marelli
arqal el | KCB2-14v - A127IM — 14V —
50/90A(e) 70/120A
fgﬁ;eg”; rated v 14 14 14
Max current A 65 (85)(e) 80 (90)(e) 105 (120) (@)
Eta}esdogurg;"t A 38 45 (50) (@) 55 (70)(e)
Rated current
at 6000 rpm A 65 (85)(e) 80 (90)(e) 100 (120) (@)
Winding resistance
between the Q 24 2.66-2.94 2.6
slip rings (*) (2.47-2.73) (@)
Direction of rotation (seen .
from control side) clockwise
;%\;\i/f?;rgiode pre-constructed bridge
(*) Data obtained at an ambient tempetature of 20°C
(@) For vehicles with air conditioning
VOLTAGE REGULATOR Built in electronic
Make RTM 151 A BR 1 RTM 151 B
?ol;cetgls?tor speed rpm 7000
Thermal stabilization A _
current
Test curret A -
Regulation voltage (*) V 14.05-14.35

(*) Data obtained at an ambient temperature of 23°C

Copyright by Fiat Auto
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Electrical equipment: electronic injection/ignition
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00.55

INTEGRATED ELECTRONIC INJECTION/IGNITION

INJECTION/IGNITION SYSTEM

@l 16v

Make Bosch ME7.3H4
Firing order 1-3-4-2
IGNITION COIL WITH 4 HIGH TENSION INTAKES

Make Bosch
Type 0.221.503.407
Ohmic resistance of primary winding at 20°C Q 0.45-0.55
Ohmic resistance of secondary winding at 20°C Q 12000-14600
TOP DEAD CENTRE AND RPM SENSOR

Make and type Bosch DG6
Sensor winding resistance at 20°C Q 486+594
Distance (gap) between sensor and "
crankshaft pulley tooth mm 0.8+1.5
ENGINE ADVANCE

With engine idling (820+50rpm) 9°+4°
SPARK PLUGS

Make and type NGK DCPR8E-N
Thread M14x1.25
Electrode gap mm 0.8
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ELECTRONIC INTEGRATED
INJECTION/IGNITION SYSTEM

00.55

@l 16v

Make LAW. M.P.l. Weber Marelli 4EF.B1
Firing order 1-3-4-2
IGNITION COIL WITH 4 HIGH TENSION INTAKES
Make Champion
Type BAE 920 A
Ohmic resistance of primary winding at 20°C Q 0.580
Ohmic resistance of secondary winding at 20°C Q 9100
TOP DEAD CENTRE AND RPM SENSOR
Make and type M. Marelli CVM 02
Sensor winding resistance at 20°C Q 575+750
Distance (gap) between sensor and .
crankshaft pulley tooth mm 0.5+1.5
DETONATION SENSOR
Make NGK
Type KNE 11
SPARK PLUGS
NGK BKR5EZ
Maks and type Champion RC10YCC
Thread M14x1.25
Electrode gap mm 0.8

Copyright by Fiat Auto
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00.55

BOSCH COMMON RAIL ELECTRONIC FUEL SYSTEM @'"”

Make Bosch 0.281.010.341
Spontaneous firing order 1-3-4-2

PRE-HEATING CONTROL UNIT

Make Bosch

Type 0.281.003.018

TOP DEAD CENTRE AND RPM SENSOR

Bosch 0.281.002.214
Make and type or

Bosch 0.281.002.474

Sensor winding resistance at 20°C Q 774 - 946
Distance (gap) between sensor and
crankshaft pulley tooth mm 08-15

TIMING SENSOR

Make Bosch

Type 0.281.002.213
HEATER PLUGS

Make and type Bosch 0.250.202.036
Thread M12x1.25
Electrical gap at 20°C mQ 700
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ENGINE MANAGEMENT SYSTEM

Foreword

The Bravo-Brava 1242 16v vehicle is equipped with a 4 cylinder in line, 16 valve, 1242 cc engine with a
twin overhead camshaft and Marelli IAW 4EF integrated electronic injection/ignition system.

The fuel system differs from the one described for the 1242 16v "99 range" version through the inclusion
of several variants designed to make it compatible with the EEC Stage 3 EOBD regulations.

The main modifications to the system can be summarized as follows:

- New engine management control unit with ME7.3H4 code.

- Motorized throttle casing with potentiometer on accelerator pedal.

- Adoption of accelerometer on right front shock absorber attachment turret.

- Catalytic converter near the exhaust manifold to take maximum advantage of the heat of the gases.

- Two Lambda sensors, one upstream (front) and one downstream (rear) which check the quality of the
exhaust gases and the operation of the catalyzer.

- Adoption of timing sensor on inlet side timing pulley.

- Adoption of rapid connectors for anti-evaporation system pipes.

- Cap on fuel filler with attachment cable.

For further information on the fuel system, refer to publication print no. 507137.

LOCATION OF COMPONENTS IN ENGINE COMPARTMENT

:

10
4A001PJO1
1. Voltage and fuse box (battery link) 11. Spark plugs
2. Engine management control unit 12. Ignition coil
3. Motorized throttle casing (MDS) 13. Upstream Lambda sensor
4. Engine coolant temperature sensor 14. Downstream Lambda sensor
5. Charcoal folter solenoid valve 15. Catalytic silencer
6. Fuel manifold complete with injectors
7. Engine timing sensor
8. Air temperature and absolute pressure sensor
9. Bodyshell acceleration sensor
10. Engine speed and TDC sensor

Copyright by Fiat Auto 1
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4A002PJ01

ENGINE MANAGEMENT CONTROL UNIT

Removing-refitting
- Disconnect the negative battery terminal.
1. Detach the engine sound insulation

2. Disconnect the control unit electrical con-
nections, proceeding in two stages:

A) Turn the metal hook up to release the
connection;

B) Move the connector away vertically in
relation to the control unit.

3. Undo the bolts fixing the control unit and
remove it.

Proceed as follows to refit the connector:

- move the connector into contact with the
control unit;

- turn the metal hook until completely
closed;

- at the end of the refitting, carry out the
throttle valve angular position learning pro-
cedure as described in the appropriate
paragraph.

THROTTLE CASING
Removing-refitting

- Disconnect the negative battery terminal.
4. Detach the engine sound insulation.

- Disconnect the engine management control
unit as described in the appropriate para-
graph.

4A002PJ03

4A002PJO1
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1. Disconnect the air pipe from the filter cas-
ing to the throttle casing, complete with
resonator, after having loosened the bands.

2. Disconnect the electrical connection for the
throttle actuator, undo the fixing bolts and
detach the throttle casing.

- at the end of the refitting operation, carry
out the throttle valve angular position
learning procedure as described in the ap-
propriate paragraph.

4A003PJO1

MOTORIZED THROTTLE VALVE ANGU-
LAR POSITION LEARNING PROCEDURE.

Procedure with diagnostic equipment

E-NE-

- Connect the diagnostic equipment (Exam-
iner or Examiner Plus) to the standardized
socket and turn the ignition switch to the
ON position (engine off).

- Wait during the throttle casing check until
the diagnostic equipment confirms the
positive result of the learning procedure.

- Turn the ignition switch OFF and check
that the diagnostic equipment signals the
end of the procedure.

4A003PJ02

Manual procedure

- Turn the ignition switch to the ON position
(engine off).

- Wait for 45 seconds (the time whilst the
control unit carries out the learning proce-
dure).

- Turn the ignition key to the OFF position.

TIMING SENSOR

Removing-refitting

- Disconnect the negative battery terminal.
- Detach the engine sound insulation

3. Disconnect the electrical connection, undo
the fixing bolt and detach the timing sen-
sor.

4A003PJ03
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4A004PJ03

EXHAUST MANIFOLD WITH CATALYTIC
CONVERTER

Removing-refitting

Position the vehicle on a lift.
Disconnect the negative battery terminal.

Detach the exhaust manifold heat shield as
described in the appropriate paragraph.

. Disconnect the electrical connection for the

front Lambda sensor and release the wiring
from the bands.

. Disconnect the electrical connection for the

rear Lambda snsor and release the wiring
from the retaining bands.

Undo the nuts fixing the manifold to the
cylinder head.

. Undo the nuts fixing the catalytic converter

to the rear section of the exhaust manifold,
undo the bolt for the mounting bracket and
detach the exhaust manifold with the cata-
lytic converter.

4A004PJ04
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10.

1. At the bench, separate the two Lambda
sensors (front and rear) from the exhaust
manifold and catalytic converter.

- When refitting, position the sensors and
tighten them to torque avoiding exerting
force on the components in order not to
damage them irreparably.

Apply graphite grease to the sensor
thread (e.g. Bosch 5 964080112).

EXHAUST MANIFOLD HEAT SHIELD

Removing-refitting
2. Detach the engine sound insulation

3. Remove the fixing bolts and detach the
heat shield.

FRONT LAMBDA SENSOR

Removal.
- Disconnect the negative battery terminal.
- Detach the engine sound insulation.

4. Disconnect the electrical connection for the
front Lambda sensor, release the wiring
from the securing bands.

4A005PJ03

4A004PJ0O1
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4A006PJ04
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1.

Using a USAG 875 type spanner or similar
tool, detach the Lambda sensor.

REFITTING

Position the sensor and tighten it to torque
avoiding exerting force on the component
in order not to damage it irreparably.

Apply graphite grease to the sensor thread
{e.g. Bosch 5 964080112).

Connect the connector and restore the
fastenings for the Lambda sensor cable.

REAR LAMBDA SENSOR

Removal.

Pasition the vehicle on a lift.
Disconnect the negative battery terminal.

2. Disconnect the electrical connection for the
rear Lambda snsor and release the wiring
from the retaining bands.

3. Raise the vehicle and detach the Lambda
sensor.

REFITTING

Position the sensor and tighten it to torque
avoiding exerting force on the component
in order not to damage it irreparably.

Apply graphite grease to the sensor thread
(e.g. Bosch 5 964080112).

Connect the connector and restore the
fastenings for the Lambda sensor cable.
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ACCELERATOR PEDAL

POTENTIOMETER

Removing-refitting

- Disconnect the negative battery terminal.

1. Remove the shield under the dashboard lo-
cated by the pedals.

2. Remove the potentiometer idler rod from
the accelerator pedal.

3. Undo the nuts fixing the potentiometer to
the mounting bracket and detach the po-
tentiometer after having disconnected the
connector.

ACCELEROMETER ON TIMING SIDE
ENGINE SUPPORT

Removing-refitting

- Disconnect the negative battery terminal.

4. Disconnect the electrical connection (1),
then undo the fixing bolts (2a) and detach
the accelerometer.

4A007PJO3

4A007PJ04
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ENGINE MANAGEMENT SYSTEM

Foreword

The Bravo-Brava 1596 16v versions are equipped with a 4 cylinder in line, 16 valve, 1596 cc engine with

a twin overhead camshaft and Marelli IAW 4EF integrated electronic injection/ignition system.

The fuel system differs from the one described for the 1581 16v "99 range" version through the inclusion

of several variants designed to make it compatible with the EEC Stage 3 EOBD regulations.

The main modifications to the system can be summarized as follows:

- Engine management control unit with IAW 4EF code

- Catalytic converter near the exhaust manifold to take maximum advantage of the heat of the gases.

- Two Lambda sensors, one upstream (front) and one downstream (rear) which check the quality of the
exhaust gases and the operation of the catalyzer.

- Adoption of timing sensor on inlet side timing puliey.

DIAGRAM SHOWING ENGINE EXHAUST SYSTEM

4A0010J01
Key

1. Exhaust manifold

2. Catalytic converter
3. Front Lambda sensor
4. Rear Lambda sensor
5. Silencers

Copyright by Fiat Auto 1
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FUEL ANTI-EVAPORATION SYSTEM

Compared with previous versions, the fuel anti-evaporation system has several improvements aimed at fuel

vapours.

In particular, the following measures have been adopted:

- Multi-purpose valve fitted to the tank to prevent spillage.

- New anti-evaporation solenoid valve and adoption of rapid type connectors for anti-evaporation system
ipes.

- Eg’p on fuel fillter with attachment cable.

For further information on the fuel system, refer to publication: 507.135.

Key

1. Filler

2. Multi-purpose valve

3. Active charcoal filter

4. Anti-evaporation solenoid
valve

5. Fuel vapour intake on inlet
manifold

6. Fuel tank

7. Engine management control
unit

4A0020J01

T\
D Vr o~

S

LOCATION OF DIAGNOSTIC SOCKET

The diagnostic socket for the analysis of the engine
management system is located under the juntion unit
in the dashboard. This socket also carries out the
function of connecting the diagnostic equipment (Ex-
aminer or other instruments) for other electronic con-
trol units present on the vehicle.

It is a 16-way "standardized” diagnostic socket which
can be connected to the diagnostic equipment using
an "MPX97" adapator.

4A0020J02
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LOCATION OF INJECTION/IGNITION SYSTEM COMPONENTS IN THE ENGINE COMPARTMENT
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4A0030J01
Key
1. Active charcoal filter 9. I.E. system protective maxi-fuse (EFI)
2. Anti-evaporation solenoid valve 10. Speedometer sensor
3. intake air temperature and pressure sensor 11. Engine management control unit
4. Engine idle adjustment stepping motor on 12. Coolant temperature sensor
throttle casing 13. Ignition coil
5. Throttle valve position sensor on throttle 14. Injectors
casing
6. System relay feed 12 '?i‘r)‘nni]nangelrs?ocr: sensor
7. Protective fuse 17- S kg I
8. Throttle case . opark plugs

FLYWHEEL SELF-LEARNING

Each time the battery is disconnected the flywheel self-learning procedure must be carried out as de-

scribed below:

- Connect the diagnostic equipment (Examiner or Examiner Plus) and carry out the active diagnosis
"Zeroing flywheel self-learing".

- Let the engine warm up (temperature above 80 °C) from idling. Accelerate up to 5000 rpm. (constant)
for about 2-3 seconds and release. Carry out this operation 3 times in succession.
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FRONT LAMBDA SENSOR

Removal.
- Disconnect the negative battery terminal.

1. Disconnect the electrical connection (1a),
release the wiring from the retaining band
(2) and detach the Lambda sensor (3).

Refitting

- Position the sensor and tighten it to torque
avoiding exerting force on the component in
order not to damage it irreparably.

Apply graphite grease to the sensor thread
(e.g. Bosch 5 964080112).

REAR LAMBDA SENSOR

Removal.

- Position the vehicle on a lift
- Disconnect the negative battery terminal

2. Disconnect the electrical connection (1)
and release the wiring from the retaining
bands.

3. Raise the vehicle and detach the rear
Lambda sensor.

Refitting

- Position the sensor and tighten it to torque
avoiding exerting force on the component
in order not to damage it irreparably.

Apply graphite grease to the sensor thread
(e.g. Bosch 5 964080112).

- Connect the connector and renew the fas-
tenings for the Lambda sensor cable.
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CATALYTIC CONVERTER HEAT SHIELD

Removing-refitting

Position the vehicle on a lift and discon-
nect the negative battery terminal.

. Raise the vehicle and undo the bolts

shown in the diagram which secure the
heat shield at the bottom.

Loser the vehicle and detach the front
Lambda sensor as described in the appro-
priate paragraph.

Loosen the bands shown and detach the
air hose from the filter to the throttle cas-
ing, complete with resonator.

. Undo the upper nuts fixing the heat shield

and detach the latter.

CATALYTIC CONVERTER

Removing-refitting

Position the vehicle on a lift and discon-
nect the negative battery terminal.

Detach the front Lambda sensor as de-
scribed in the appropriate paragraph.

Detach the catalytic converter heat shield
as described in the relevant paragraph.

Undo the nuts fixing the catalytic converter
to the exhaust manifold.

. V— L —
-/ ¥ ¥ %

4A0050J04
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1. Loosen the band securing the catalyzer by
adjusting the bolt (1) and undo the bolts
(2) fixing the band to the bracket.

2. Disconnect the connector for the rear
Lambda sensor and release the cable from
the securing bands along the routing.

3. Raise the vehicle, undo the bolts fixing the
catalytic converter to the rear exhaust pipe
and detach the converter, complete with
rear Lambda sensor.

EXHAUST MANIFOLD

Removing-Refitting

- Position the vehicle on a lift, disconnect
the negative battery terminal and detach
the following components, as described in
the relevant paragraphs:

- Front Lambda sensor
- Catalytic converter heat shield
- Catalytic converter.

4. Remove the protection for the power
sisted steering pump drive belt.

4A0060J04
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1. Loosen the belt tension by adjusting the
lock nut (2) and the adjustment screw (1);
then release the belt from the pulley.

©)
=

2. Undo the bolts fixing the bracket for the
power assisted steering pump mounting
and detach the pump.

4A0070402

3. Undo the nuts fixing it to the cylinder head
and detach the exhaust manifold.

Refitting

To refit, reverse the order of the operations car-
tied out for the removal; tension the power as-
sisted steering pump drive belt acting on the
adjustment screw; using tool 189576200, check
that the tension is between 32 and 45 daN.

4A0070J03
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4A0080J01

4A0080J02

ELECTRIC FUEL PUMP WITH LEVEL
SENDER UNIT

Removing-refitting
- Disconnect the negative battery terminal.

- Lift up the luggage compartment lining and
remove the fuel pump protective cover.

- Disconnect the electrical connection for the
electric pump assembly and the fuel supply
and breather pipes.

1. Undo the ring nut fixing the electric fuel
pump to the tank using tool 1870736000.
The gasket on the tank housing should be
replaced each time the pump drip tray is
removed-refitted.

NOTE The position of the fuel pump is fixed
and is established by a notch in the
tank housing which should corre-
spond to the projection on the pump
drip tray.

FUEL TANK CAP

2. The fuel tank cap is secured to the bodys-
hell by means of a cord.
If it is replaced, undo the cap and release
the cord seal (1) from the pin (2).
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FUEL SYSTEM

INTRODUCTION

Bravo and Brava 1.9 JTD cars are equipped with a 4 cylinder in line, 1910 cc turbodiesel engine with
two valves per cylinder, an overhead camshaft, turbocharger and intercooler and electronic injection.

The fuel system ensures correct engine operation and can be divided into the following subsystems:

- Fuel feed circuit with common rail injection;
- air feed circuit;

- exhaust circuit;

- blow by vapour recirculation circuit;

- Exhaust Gas Recirculation (EGR) circuit

Operation of the various circuits making up the fuel system is optimised by an electronic control system
managed by a special control unit.

The main feature of the fuel system is common rail fuel injection. Common rail is a higher pressure elec-
tronic injection system for fast direct injection diesel engines.

The main features of the common rail system are as follows:

- availability of high injection pressures (up to 1350 bars);

- possibility of modulating these pressures (from a minimum of 150 bars to a maximum of 1350 bars) in-
dependently of engine speed (rpm) and engine load;;

- ability to operate at high engine speeds (up to 6000 rpm);

- precise injection control (injection advance and duration);

- reduced fuel consumption;

- reduced emissions.

FUEL SYSTEM MANAGEMENT STRATEGIES

The management program (software) is stored inside the control unit memory and consists of a series of
strategies, each of which manages a precise system control function.

Through the use of information providd by the various sensors (input), each strategy processes a set of
parameters based on data stored in special control unit memory areas. It then controls system actuators
(output), i.e. the devices that allow the engine to operate.

The main purpose of these management strategies is to determine the exact amount of fuel to be injected
into the cylinders with timing (injection advance) and pressure designed to achieve the best possible en-
gine performance in terms of power, fuel consumption, fumes, emissions and handling.

The main system management strategies are essentially as follows:

- control of injected fuel gquantity; - self-diagnosis
- control of injection advance;

- control of injection pressure;

- control of auxiliary fuel pump;

- control of injection during over-run (cut-off);
- control of idle speed;

- control of maximum speed limitation;

- control of maximum torque limitation;

control of fuel temperature;

control of engine coolant temperature;
control of air turbocharging pressure;

control of glow plugs;

- control of exhaust fumes;

- control of exhaust gas recirculation (EGR);

- control of climate control system activation;

- control of engine immobiliser operation (Fiat
CODE);
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FUEL SYSTEM OPERATING DIAGRAM

4A002QJ01

1. Pressure pump 22. Auxiliary fuel pump

2. Electrically-controlled EGR valve 23. Glow plug preheating warning light
3. Flow meter 24, System failure warning light

4. Pressure regulator 25. Pressure relief sensor

5. Fuel filter 26. Fuel temperature sensor

6. Instrument panel 27. Throttle valve

7. Glow plug preheating control unit 28. Wastegate actuator

8. Electronic control unit 29. Vacuum tank

9. Injection system relay 30. Exhaust gas heat exchanger

10. Return manifold (low pressure)
11. Rpm sensor

12. Glow plugs

13. Engine coolant temperature sensor
14. Potentiometer on accelerator pedal
15. Brake pedal switch

16. Clutch pedal switch

17. Turbocharger

18. Timing sensor

19. Injectors

20. Fuel pressure sensor

21. Variable geometry turbocharger control solenoid
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Control of injected fuel quantity

The control unit controls the fuel pressure regulator and injectors on the basis of output signals from the
accelerator pedal potentiometer, flow meter and rpm sensor.

The timing and thus the injection sequence are determined when the engine is started up using signals
from the rpm and timing sensor (synchronisation stage); injection timing is then implemented using the
rpm sensor signal alone and considering a injection sequence of 1-3-4-2.

The control unit inhibits injection in the following cases:

- fuel pressure level greater than 1500 bars;
- fuel pressure level lower than 120 bars;
- engine speed higher than 6000 rpm.

When the engine has warmed up, maximum injection duration (injector opening time) is 1500 ns, but it
can reach 3000 ns during the start-up stage.

Control of injection advance

The electronic control unit determines injection advance mainly on the basis of the quantity of fuel to be
injected.

The injection advance is then corrected on the basis of coolant temperature and speed in order to com-
pensate for ignition delays due to low temperatures in the combustion chamber during warm-up.

The optimum injection point is also processed to ensure driving comfort and emission limits laid down by
Euro 3 legislation.

Control of injection pressure
This control is of particular importance because injection pressure influences the following parameters:

- amount of fuel taken into the cylinders for the same injection time duration;

- injected fuel nebulation;

- spray penetration;

- lag between electrical control to injection and actual injection start and end times.

The above parameters engine behaviour significantly, particularly in terms of power output, exhaust emis-
sions, noise levels and handling.

The injection control unit controls the pressure governor on the basis of engine load to obtain an optimal
line pressure at all times.

When the engine is cold, injection pressure is corrected on the basis of engine speed and engine coolant
temperature to meet engine needs at different operating temperatures.

Control of auxiliary fuel pump

The auxiliary fuel pump submerged in the tank is supplied by the injection control unit by means of a relay
when the ignition key is turned on.
Fuel supply to the pump is inhibited when one of the following condition occurs:

- when the ignition has been turned on for a certain length of time without the engine running;
- if the inertia switch cuts in.

Control of injection during over-run (cut-off)

The fuel cut-off strategy is implemented when the injection control unit receives information that the ac-
celerator pedal has been released from the potentiometer.

Under these conditions, the control unit cuts off the fuel supply to the injectors and restores it before idle
speed is reached.
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Control of idle speed

On the basis of signals from the rpm sensor and engine coolant temperature sensor, the injection control
unit controls the pressure governor and alters the injector control times to maintain idle speed stable at all
times.

Under certain conditions, the idle speed control unit also considers battery voltage.

Control of maximum speed limitation

According to rpm level, the injection control unit limits maximum speed by means of two types of inter-
vention:;

- as maximum speed approaches, it reduces the amount of fuel injected to reduce line pressure;

- when maximum speed is exceeded, it inhibits operation of the auxiliary pump and injectors.

Control of maximum torque limitation

On the basis of rpm level, the injection control unit computes limit torque and maximum permitted fume
index parameters on the basis of predefined, stored maps.

It then corrects the above parameters using engine coolant temperature and car speed data. The resulting
values are then used to modulate the amount of fuel to be injected by adjusting the pressure regulator and
injectors.

Control of fuel temperature

The injection control uint is kept constantly informed of fuel temperature by a sensor on the return mani-
fold.

If fuel temperature exceeds a set value (about 110 °C), the control unit reduces line pressure by adjusting
the pressure governor, leaving injection times unaltered.

Control of coolant temperature

The injection control unit is constantly informed of coolant temperature by a sensor on the thermostat.

If engine coolant temperature or air conditioning fluid pressure exceeds certain levels, the control unit
performs the following actions:

- It reduces the amount of fuel injected by adjusting the pressure governor and injectors (power reduc-
tion);

- it controls the engine radiator cooling fan.

Control of glow plugs

The injection control unit controls operation of the glow plug preheating control unit to bring the tem-
perature in the combution chambers up to levels that promote fuel self-ignition and thus make start-up
easier.

The control unit controls the operation of the glow plug control unit for a certain time both before (pre-
heating) and after (postheating) engine start-up and also controls activation of the warning light on the
control panel.

Preheating, postheating and glow plug warning light activation times vary according to engine coolant
temperature.
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Control of exhaust fumes

The injection control unit uses this function to limit any exhaust fumes that could arise during fast speed
changes.

To satisfy this requirement, the control unit processes signals from the accelerator pedal potentiometer,
rpm sensor and intake air quantity sensor (debimeter) and controls the fuel pressure regulator and injec-
tors to modulate the amount of fuel to be injected.

Control of exhaust gas recirculation

On the basis of signals supplied by the rpm, intake air quantity, coolant temperature and accelerator pedal
position sensors, the injection control unit computes the time taken to control the electric EGR valve to
obtain partial recirculation of exhaust gas under certain engine operating conditions and thus meet Euro3
emission control requirements.

Control of air conditioning system activation

The injection control unit controls the air conditioning system compressor electromagnetic coupling in ac-
cordance with a strategy designed to avoid operating conditions that would impair engine performance.

- When the compressor is activated, the injection control unit increases the amount of fuel at idle speed to
adjust the engine to the higher power demand and temporarily cut off the power supply to the compres-
sor under conditions of high engine power demand (fast acceleration).

Control of engine immobiliser

The system is fitted with an engine immobiliser. This function depends on the presence of a special (FIAT
CODE) control unit, capable of dialogue with the engine management control unit and an electronic key,
equipped with a special transmitter for sending a recognition code.

Each time the key is turned to the OFF position, the FIAT CODE system completely deactivates the engien
management control unit.

When the key is turned to the ON position, the following operations take place, in order:

1. the engine management control unit (whose memory contains a secret code) sends the FIAT CODE
control unit a request to send the secret code to deactivate the immobilizer function;

2. the FIAT CODE control unit responds by only sending the secret code after having, in turn, received
the recognition code transmitted by the ignition key;

3. the recognition of the secret code allows the immobilizing function imposed on the engine manage-
ment control unit to be deactivated and normal operation resumed.
Self-diagnosis

Full electronic diagnosis of the injection system is achieved by connecting a tester (EXAMINER or EX-
AMINER PLUS) to the standard tester input (EOBD).

The system is equipped with a self-diagnostics function that recognises, memorises and indicates any
faults.

If a fault is detected in the sensors or actuators, signal reconstruction strategies are immediately imple-
mented (recovery) to ensure the engine operates at an acceptable level without affecting operation. The
car can then be driven to a service outlet for repair.
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The control unit self-diagnostic system checks signals from the sensors and compares them with permitted
limit values:

- fault indication upon start-up
- warning light on for 4 seconds indicates test stage
- warning light off after 4 seconds indicates no faults in components that could alter values required
by emission control regulations
- warning light on after 4 seconds indicates fault.
- fault indication during operation
- warning light on indicates fault
- warning light off indicates no fault in components that could alter values required by emission con-
trol regulations.
- recovery
- the control unit defines recovery type on each occasion according to the faulty component type
- recovery parameters are controlled by non-faulty components.

Control of cylinder balance when idling

On the basis of signals from sensors, the injection control unit controls the evenness of torque at idle
speed by altering injector control times.

Control of judder

On the basis of signals from the sensors, the injection control unit corrects the amount of fuel to be in-
jected with the aim of improving handling by reducing jetkiness during driving.

The correction is achieved by adjusting the fuel pressure regulator and altering injector control times.

Control of electric balance

On the basis of battery voltage, the injection control unit alters idle speed to ensure sufficient current de-
livery by the aiternator under conditions of high power uptake by appliances.

Idle speed is altered by adjusting fuel pressure and altering injector control times.

Control of turbocharger wastegate

At various engine service speeds, the injection control unit processes the signal from the turbo sensor and
determines the amount of fuel to be injected by adjusting the fuel pressure governor and injector control
times.

The control unit also controls the opening of the wastegate on the turbocharger via the control solenoid in
order to optimise performance under all service conditions.
Control of throttle closure upon engine power-off

When the engine is turned off (ignition turned to OFF), the injection control unit control closure of the
throttle valve on the air intake port by means of a solenoid.

This action limits annoying engine shake as the engine is turned off
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DIAGRAM SHOWING INFORMATION FLOW BETWEN THE INJECTION CONTROL UNIT AND
SENSORS/ACTUATORS
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. Auxiliary fuel pump

. Turbocharger wastegate control solenoid
. Climate control compressor

. Electric EGR valve

. Rev counter

. Engine radiator fan

. Glow plug preheating control unit

. Potentiometer on accelerator pedal

. Brake and clutch pedal switches

. Fuel pressure sensor

. Intake air flow and temperature sensor (de-

bimeter)

. Coolant temperature sensor
. Fuel temperature sensor

. Pressure relief sensor

. Timing sensor

. Rpm sensor

. Vehicle speed signal

. Battery

. Four stage pressure switch

4A007QJ01

. Fiat CODE control unit

. Tester input

. Fuel pressure regulator

. Injectors

. Throttle valve control solenoid

. Glow plug preheating warning light
. Injection system failure warning light
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INJECTION SYSTEM WIRING DIAGRAM
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Compents of injection system wiring diagram

. Vehicle speed

. Rev counter

. Engine radiator fan low speed relay

. Radiator fan high speed activation relay

. Potentiometer on accelerator pedal

. Timing sensor

. Fuel pressure sensor

. EGR system modulator solenoid

. Fuel pressure regulator

. Glow plug preheating warning light on control panel
. Injection system failure warning light

. Air conditioning system relay

. Coolant temperature sensor

. Rpm sensor

. Fuel temperature sensor

. Diagnostic socket

. Fiat CODE control unit

. Four stage pressure switch

. Injection electronic control unit

. Pressure relief sensor

. 7.5A fuse protecting electronic injection system (+15 power supply from ignition switch)
. 7.5A fuse protecting electronic injection system (+30 power supply from ignition switch)
. Main injection system relay

. 30A fuse protecting injection system

. Auxiliary fuel pump relay

. Glow plug preheating control unit

. Intake air flow and temperature sensor (debimeter)
. Brake pedal switch

. Clutch pedal switch

. Ignition switch

. Battery

. Inertia switch

. Auxiliary fuel pump (submerged in tank)

. 60A fuse protecting glow plug control unit
. Cylinder no. 1 glow plug

. Cylinder no. 2 glow plug

. Cylinder no. 3 glow plug

. Cylinder no. 4 glow plug

. Cylinder no. 1 injector

. Cylinder no. 2 injector

. Cylinder no. 3 injector

. Cylinder no. 4 injector

. Throttle valve control solenoid

. Turbocharger wastegate control solenoid

. Diesel filter heater relay
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ELECTRONIC INJECTION CONTROL UNIT

The control unit processes signals from the various sensors by applying software algorithms and controls
the actuators accordingly (particularly the injectors and pressure regulator) to achieve the best possible
engine setvice conditions.

The control unit is "flash E.P.R.O.M." type,
to adjust the hardware.

The injection control unit contains a built-in absolute pressure sensor and is connected to the wiring by
means of a 121 pin connector.

i.e. it can be reprogrammed from outside without andy need

Control unit connection identification (PIN-out)

4 5 43 24 6 25 96 106 113 105 119 120 121
A\ A\ | | /
N\ A\ 1 1| ] /| /
W\ N\ V] /7
o Iaseseasseesansd) | essemsed/, | =L A1
[ ] pressssy) g |13
YA AN Y / \
777 JTTT 7T

63 44 90 82 89 97 114 115 116

4A0100J01

| Permissible
2 Permissible
3 Permissible
4 Actuator power supply
5 Injector/ECU power supply
6 Not connected
7 Not connected
8 Not connected
9 Not connected
10 Not connected
11 Fiat CODE
12 Not connected
13 iInjection relay
14 Glow plug control
15 Throttle body solenoid
16 EGR valve
17 Waste gate solenoid valve
S
18 Air conditioner relay

19 Radiator fan high speed relay
20 Radiator fan low speed relay
21 Diagnostic warning light control
22 Glow plug activation control

23 Not connected

24 Aucxiliary fuel pump relay
25 Not connected
26 Not connected
27 Not connected
28 Not connected
29 Not connected
30 Not connected
31 Not connected
32 Not connected
33 Not connected
34 Not connected
35 Not connected
36 Not connected
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37 Not connected

38 Not connected

39 Not connected

40 Not connected

41 Not connected

42 Not connected

43 Not connected

44 Not connected

45 Not connected

46 Not connected

47 Engine rpm signal output
48 Diagnostic line k

49 Vehicle speed signal input
50 Not connected

B1 Activation signal from 4-stage pressure

switch

52 Activation signal from 3-stage pressure

switch
53 Not connected
54 Not connected
55 Not connected
56 Not connected
57 Not connected
58 Key ON signal
59 Brake switch
60 Air conditioner activation request
61 Clutch switch
62 Glow plug diagnosis
63 Not connected
64 Not connected
65 Not connected
66 Not connected
67 Not connected
68 Not connected
69 Not connected
70 Not connected
71 Not connected
72 Not connected
73 Not connected
74 Not connected
75 Not connected
76 Accelerator pedal 1 earth
77 Accelerator pedal 1 signal
78 Accelerator pedal 1 power supply
79 Accelerator pedal 2 earth
80 Accelerator pedal 2 signal
81 Accelerator pedal 2 power supply
82 Diesel temperature sensor (pin 1)
83 Diesel temperature sensor (pin 2)
84 Coolant temperature sensor (pin 1)
85 Coolant temperature sensor (pin 2)
86 Air flow meter (pin 1)
87 Not connected
88 Air flow meter (pin 3)
89 Air flow meter (pin 5)
90 Fuel pressure sensor (pin 3)

10.

91 Fuel pressure sensor (pin 2)
92 Fuel pressure sensor (pin 1)
93 Turbo pressure sensor (pin 1)
94 Turbo pressure sensor (pin 3)
95 Turbo pressure sensor (pin 2)
96 Not connected
97 Air flow meter (pin 4)
98 Not connected
99 RPM sensor (pin 1)
100 RPM sensor (pin 2)
101 RPM sensor (pin 3)
102 RPM sensor (pin 1)
103 Timing sensor (pin 2)
104 Timing sensor (pin 3)
105 Not connected
106 Not connected
107 Not connected
108 Fuel pressure regulator
109 Fuel pressure regulator
110 Not connected
111 Heater relay control Fuel filter
112 Not connected
113 Not connected
114 Cylinder 4 injector control
115 Not connected
116 Not connected
117 Cylinder 1 and 2 injector power supply
118 Cylinder 3 and 4 injector power supply
119 Cylinder 1 injector control
120 Cylinder 2 injector control
121 Cylinder 3 injector control
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4A012QJ02

4A012QJ03

RPM SENSOR

The rpm sensor is fitted to the engine crank-
case and faces the phonic wheel on the
crankshaft.

The sensor is inductive type, i.e. it works by
varying a magnetic field generated when the
phonic wheel teeth (60-2 teeth) pass in front
of the sensor element.

The injection control unit uses the rpm sensor
signal to determine crankshaft speed and an-
gular position.

Operation

The changeover from full to empty due to the
presence or absence of teeth sets up a mag-
netic flux change sufficient to generate an in-
duced alternating voltage proportional to the
number of teeth on the phonic wheel.

The peak sensor output voltage value, all
things being equal, depends on the distance
between the sensor and the tooth (gap).

Steel bush
Permanent magnet
Sensor case
Winding

Core

Phonic wheel
Electrical connection

Nogokrwh=

To obtain the cortrect signal, the specified gap
between phonic wheel and sensor should be
between 0.8 and 1.5 mm
This distance is not adjustable. When the gap
is not as specified, check the condition of the
sensor and phonic wheel.

Winding resistance 860 Ohm +10% at 20 °C

1. Maximum magnetic flux
2. Minimum magnetic flux
3. Induced alternate voltage

12
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TIMING SENSOR
The Hall effect sensor is fitted to the cylinder head and faces the camshaft pulley.

An opening on the pulley allows the timing sensor to detect the engine timing position and indicate it to
the injection control unit.

The injection control unit uses the timing sensor signal to detect TDC at the end of compression.

Operation

A semi-condulator layer, through which a current passes, immersed in a magnetic field (lines of force per-
pendicular to the direction of the current), produces a difference in power, known as Hall voltage.

If the intensity of the current remains constant, the voltage produced only depends on the intensity of the
magnetic field. The intensity of the field can simply be altered periodically to produce a modulated electrical
signal. Signal frequency is proportional to the speed with which the magnetic field changes.

To achieve this change, the sensor is crossed by a metal ring (inner part of the pulley) with an opening.

When it moves, the metal part of the ring covers the sensor to magnetic field and the output signal is
therefore low; Conversely, the sensor generates a high signal at the opening when the magnetic field is
present.

This signal, together with the rpm and TDC signals, allows the injection control unit to identify piston po-
sition and determine injection point.

AIR FLOW METER
(DEBIMETER)

The debimeter is located on the air intake
sleeve and is hot film type.

The debimeter contains an intake air tem-
perature sensor.

Operation

The principle of operation is based on a
heated membrane fitted into a measurement
channel through which engine intake air
flows.

The hot film membrane is maintained at a
constant temperature (about 120 °C higher
than incoming air) by the heater coil.

The mass of air flowing through the measure-
ment channel tends to take heat from the
membrane. To keep the membrane at constant
temperature, a certain current level must flow
through the resistance.

Because this current is proportional to the mass
of air that flows to the engine, it can be meas-
ured with a Wheatstone bridge and the result-
ing signal is sent to the injection control unit.

Covers

Electronic card
Sensor

Mounting plate
Mount

O-ring
Temperature sensor

NoorwN~=
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4A0140J01
1. Pressure rod
2. Pin
3. Nozzle
4. Coil
5. Pilot valve
6. Ball plunger
7. Control area
8. Supply volume
9. Control volume
10. Fuel outlet connector (low pressure)
11. Control port
12. Supply port
13. Electrical connection
14. Fuel input connector (high pressure)
15. Spring

INJECTORS

The injectors are fitted to the cylinder head
and are electromagnetic in type. They are
controlled directly by the injection control
unit.

The injectors come with a high-pressure sup-
ply port and a recirculation pipe at environ-
mental pressure; The supply port is connected
to a delivery manifold (rail) with pipes de-
signed to withstand the high service pressures.

The injector can be divided into two parts:

- Actuator/spray made up of a pressure rod
(1), pin (2) and nozzle (3);

- control solenoid made up of coil (4) and
pilot valve (5).

Operation

Injector operation may be divided into three
stages:

1. rest position

Coil (4) is deactivated and plunger (6) is in
closed position to prevent fuel entering the
cylinder: Fc > Fa where Fc is the force gener-
ated by pressure acting on the control area (7)
of pressure rod (1) and Fa is the force due to
the pressure acting on supply volume (8).

2. Start of injection

Coil (4) is excited and causes plunger (6) to
rise. Fuel flows from control volume (9) to
the return manfold to bring about a pressure
drop in control area (7). Simultanteously, line
pressure through supply port (12) exerceses a
force Fa > Fc on supply volume (8) to cause
pin (2) to rise and thus allow fuel into the
cylinders.

3. end of injection

Coil (4) is deactivated and causes plunger (6)
to return to closed position. The resulting bal-
ance of forces makes pin (2) return to rest po-
sition and injection therefore ends.

14
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10.

ENGINE COOLANT TEMPERATURE
SENSOR

The sensor is fitted to the thermostat and
measures the temperature of the engine cool-
ant by means of an NTC thermistor with a
negative resistance coefficient.

Because the sensor is made using semicon-
ductor technology, the resistance falls if sen-
sor element temperature rises with increasing
coolant temperature.

Because resistance does not change in linear
manner, it is higher at low temperatures than
at high temperatures for the same temperature
increase.

1. NTC resistance
2. Sensor case
3. Electrical connector

FUEL TEMPERATURE SENSOR

The sensor is fitted on the return manifold and
measures fuel temperature by means of an
NTC thermistor with a negative resistance co-
efficient.

Refer to the previous description of the cool-
ant temperature sensor for sensor operation.

FUEL PRESSURE SENSOR

The sensor is fitted in the middle of the fuel
delivery manifold (rail) and is responsible for
providing a return signal (feedback) to the
control unit in order to:

- adjust injection pressure;
- regulator injection duration.

Copyright by Fiat Auto
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4A016QJ02

GLOW PLUG PREHEATING CONTROL
UNIT

The glow plugs are controlled by means of a
preheating control unit under the direct con-
trol of the injection control unit.

The preheating control unit contains a smart
relay that sends a return response (feedback)
to the injection control unit, which is thus in-
formed of faults in the preheating control unit
or glow plug short-circuits to earth.

The figure shows the connectors on the base
of the preheating control unit and the pin-out

Permissible
Injection control unit (pin 22)
Power supply from main injection relay
Not connected
Injection control unit (pin 62)
Positive from battery (+30)
. Glow plugs (only four outputs are used)

OOk whN=

ACCELERATOR
PEDAL POTENTIOMETER

Accelerator pedal position is converted to an
electrical voltage signal and send to the injec-
tion control unit by a potentiometer connected
to the accelerator pedal.

Accelerator pedal position is processed to-
gether with rpm information to provide injec-
tion times and pressure.

The sensor consists of a case (1) secured to
the pedal by a flange, which contains an axi-
ally-positioned shaft (2) connected to two
potentiometers (3): main and safety potenti-
ometers.

A coil spring on the shaft ensures the correct
resistance to pressure while a second spring
ensures return upon release.

16
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CLUTCH PEDAL SWITCH

10.
TEST

A switch (1) on the brake pedal controls
the car brake lights; the same switch
sends a signal to pin 59 of the injection
control unit

The control unit uses the "brake pedal
depressed" signal to:

- detect a situation of over-run;

- check the plausibility of the signal from
the accelerator potentiometer

A switch (2) on the clutch pedal is connected to pin 61 of the injection control unit.
The injection control unit uses the "brake pedal operated” signal to distinguish gear engaged and gear

shift conditions.

[]

e

LT

4A017QJ02

ATMOSPHERIC PRESSURE SENSOR

PRESSURE RELIEF SENSOR

The sensor is fitted to the intake manifold and
the signal sent to the injection control unit is
used to:

- adjust injection pressure;
- adjust injection duration.

The figure alongside shows the sensor and
electrical connector with the following pin-
out:

1. pressure signal
2. Permissible
3. Fuel feed system

The atmospheric pressure signal is built into the injection control unit. It is responsible for measuring at-
mospheric pressure in order to correct measured air flow and reference air flow values to control the EGR

function.

Copyright by Fiat Auto
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FUEL SUPPLY CIRCUIT

Operationally-speaking, the fuel supply circuit is divided into a low pressure circuit and a high pressure
circuit.

The low pressure circuit consists of a tank, multifunction valve, auxiliary fuel pump submerged in the tank
and a return manifold.

The high pressure circuit consists of a radialjet pressure pump, delivery manifold and injectors.

9

. Fuel tank

. Submerged fuel pump (auxiliary) with fuel
level gauge control

. Multifunction valve

. Pressure pump control pulley

. Diesel filter cartridge

. Pressure pump

. High pressure pipe

. Delivery manifold (rail)

. Injectors

. Fuel recirculation pipe (injector return)

. Return manifold

. Pressure regulator

. Fuel temperature sensor

4A018QJ01

14. Fuel pressure sensor

15. Diesel heater

16. Fuel temperature sensor

17. Sensor indicating presence of water in fuel
filter

18

Print n° 506.670/22



Bravo- Brava g m
2000 range

Engine
Fuel feed system

. Impeller

. Volumes

. Intake port

. Outlet port

. Rollers

. Outer race

. Pressure relief valve

NOOTRWN =

4A0190QJ01

4A019Q.J02

10.

SUBMERGED FUEL PUMP ASSEMBLY
(AUXILIARY) AND LEVEL GAUGE CON-
TROL

The assembly consists mainly of:
- aroller-type fuel pump;

- a fuel level gauge;

- a fuel filter

The submerged fuel pump is volumetric type
with rollers and a motor with brushes and pet-
manent magnet excitation.

Impeller (1) is driven by the electric motor to
turn and create volumes (2) that move from in-
take port (3) to outlet port (4).

These volumes are delimited by rollers (5) that
adhere to outer race(6) as the motor turns.

The pump is fitted with two valves: a check
valve to prevent the fuel circuit emptying (with
the pump off); a second pressure relief valve
(7) that short-circuits the outlet to the inlet
when pressures exceed 5 bars.

FUEL FILTER
The fuel filter is located in the engine bay.

The filter is cartridge type with a filter element
(1) made up of a pack of paper discs with a fil-
tering area of some 5300 cm 2 and a filter gauge
of 4 - 5 microns.

The filter is equipped with a fuel preheating de-
vice (2) controlled by the engine control unit via
a relay.

The control unit activates or deactivates the die-
sel filter on the basis of a diesel temperature sig-
nal sent by sensor (3) on the filter.

A plug (4) screwed to the base of the fuel filter
cartridge is used to drai off the water. The plug
incorporates a sensor for the detection of water
in the diesel filter connected to a warning light
on the instrument panel.

1. Filter cartridge

2. Diesel preheating device
3. Diesel temperature sensor
4

. Water drain plug with sensor to detect pres-
ence of water in diesel filter

Copyright by Fiat Auto
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4A020QJ02

4A0200QJ403

PRESSURE PUMP

The pressure pump is radialjet type with three
radial pistons (total capacity 0.657 cc). It is
controlled by a timing belt with or without
timing requirements.

Each pump unit consists of:

- a piston (5) opered by a cam (2) integral
with the pump shaft (6);

- a plate-type intake valve (3);
- adelivery ball vaive (4).

The pressure pump must be supplied at a
pressure of at least 0.5 bars;, and for this rea-
son the fuel system is equipped with an aux-
iliary pump submerged in the tank.

The pressure pump is lubricated and cooled
by the diesel fuel via channels and is able to
deliver a maximum pressure of 1350 bars.

. Cylinder

Cam

Plate-type intake valve

Ball-type delivery valve

Piston

Pump shaft

Diesel intake connection - low pressure -
from fuel filter

Diesel delivery connection - high pressure -
to manifold (rail)

Diesel delivery connection - low pressure -
recirculation

© 0 Nogkwh=

PRESSURE REGULATOR
SENSOR

The fuel pressure regulator is fitted to the
pressure pump and controlled directly by the
injection control unit. It regulates fuel feed
pressure to the injectors.

The pressure regulator consists mainly of the
following parts:

Ball plunger
Pin

Valve

Preload spring
Coil

Body

Anchor

Nookwh=
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MULTIFUNCTION VALVE

The multifunction valve is located on the fuel
tank and performs the following functions:

- tank pressurisation

- ventilation
- seal if the car rolls over

Tank pressurisation

Tank pressurisation is maintained at a level
between 55 and 75 mbars by means of a valve
mounted on a sealing rim.

4A021QJ01
The valve is supported by a steel plate and held in place by a spring.

When tank pressure exceeds a specified level, it overcomes spring resistance and allows the valve to rise
so that vapours can flow out.

When the pressure returns to within specified limits, the valve closes again

Ventilation
Under certain car setvice conditions, a vacuum may build up in the tank due to the effect of:

- heat changes;
- fuel consumption

in this case, the valve’s function is to make up pressure inside the tank by letting air into the tank.

If this function is not performed correctly, the car may judder or stall due to difficulties in supplying the
pump.

Seal if the car rolls over

The roll-over function prevents fuel emerging from the tank if the car rolls over or tilts to a great extent.
During normal car operation (bends, acceleration, braking etc.), the fuel slops about and may emerge.

The highly-sensitive roll-over valve prevents this happening.

DELIVERY MANIFOLD (RAIL)

The delivery manifold (rail) is fitted to the cylinder head on the intake side.

Its volume damps fuel pressure fluctuations due mainly to:

- operation of the pressure pump;
- injector opening.

A fuel pressure sensor is fitted in the middle of the delivery manifold.
Hydraulic connections (high pressure) are via special steel pipes.

Copyright by Fiat Auto 21



Engine Bravo- Brava @ m
Fuel feed system 2000 range

INERTIA SAFETY SWITCH

3, To increase car occupant safety in the case of
’\k impact, the car is fitted with an inertia switch

located inside the passenger compartment se-

\ cured to the inside of the left panel.

This sensor reduces the possibility of fire (due

@ to emerging fuel) by deactivating the auxiliary
= fuel pump that supplies the injection circuit.
C & The switch consists of a steel ball, fitted in a
tapered housing, kept in place by the attrac-
tion force of a permanent magnet.

4A022Q401

In the case of violent impact, the ball is released from the magnetic detent and opens the normally closed
(NC) electrical circuit to cut off the auxiliary fuel pump connection to earth, and as a consequence the
supply to the injection system.

To restore the auxiliary pump earth connection, move back the seat and press the switch until a click is
heard.

Even after an apparently slight impact. if there is a smell of fuel or there are leaks from the fuel
system, do not turn the switch back on, but search for the fault and remedy it to prevent the risk
of fire.

Inertia switch components

Inertia switch assembly
Sheath

Button

Upper side
Engagement side
Permanent magnet
Permanent magnet seat
Steel ball

N>R~ wh =

C. Shared terminal
N.C. Normally closed contact
N.A. Normally open contact

4A022QJ02

22 Print n° 506.670/22



Bravo- Brava & Engine
2000 range Fuel feed system

10.

AIR INTAKE CIRCUIT

The air intake circuit is turbocharged by means of of a turbocharger with wastegate controlled by the en-
gine management unit and an intercooler.

The turbocharger is low inertia type. Its design is based on a new principle of turbocharging whereby the
turbocharger aims to increase torque within the range of most frequent use (e.g. at low speeds).

After passing through the filter (1), intake air is compressed by the exhaust gas-drive turbocharger (4),
cooled by intercooler (5) and sent to throttle body (6) and the intake manifold from where it is distributed
to the cylinders.

Air intake circuit diagram

4A023QJ01

1. Intake vent
2. Air filter
3. Intake air flow meter (debimeter)
4. Turbocharger
5. Air-air intercooler
A. To turbocharger

B. To intake manifold
6. Throttle body
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THROTTLE CASING

To reduce engine noise during shut-down, a throttle has been added to the intake port with the aim of
closing off the air flow to the cylinders.

Throttle valve opening or closure is controlled by an engine control unit (5) that manages a control ac-
tuator (3) on throttle body (4) via solenoid (2).

Operation

When the engine is off, the throttle is open because no vacuum is present.

When the engine is running, the throttle is open because the Pierburg solenoid is not activated and pre-
vents the vacuum reaching the pneumatic actuator.

A vacuum builds up in the tank during engine operation.

During engine shut-down (when the ignition key is turned OFF), the control unit keeps the actuator sup-
ply relay activated for a further 4 or 5 seconds and simultaneously earths the Pierburg valve. The Pierburg
valve opens to send the vacuum that has built up in the vacuum tank to the pneumatic actuator, which
closes the throttle to cut off the flow of air to the cylinders.

4A024QJ01

. Vacuum tank;

. Pierburg solenoid controlling throttle body
actuator;

. Pneumatic actuator on throttle body

. Throttle case

. Engine control unit

. Vacuum pump

[ &) ¥ SNE V) N =
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TURBOCHARGER

This consists essentially of two impellers (1)
fitted to the same shaft (2), which rotates on
floating bearings lubricate via a branch (3) of
the engine lubrication system.

The oil used dissipates a proportion of the
great quantity of heat given up by the exhaust
gas to the turbine.

The turbocharger is fitted with a wastegate
(4) controlled by a pneumatic actuator (5),
which partially restricts the passage of exhaust
gases to the turbine according to engine
power/torque requirements.

The pneumatic actuators is controlled by the
engine control unit via a solenoid.

Impellers
Shaft
Lubrication
Wastegate
Actuator

L

4A0250QJ01

EMISSION CONTROL DEVICES

The car is equipped with devices designed to reduce polluting emissions in accordance with Euro 3
reguirements:

- Oxidising catalytic converter (1)
- Exhaust gas recirculation circuit (EGR) (2)
- Crankcase blow-by vapour recirculation circuit (3).

4A025QJ402
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OXIDISING CATALYTIC CONVERTER

The oxidising catalytic converter is a post-
treatment device used to oxidise CO, HC and
particulate and convert them to carbon dioxide
(C0O2) and water vapour (H,0).

The catalytic converter consists of a ceramic
honeycomb case (1) with its chambers im-
pregnated with platinum, a substance that
catalyses oxidation reactions.

Exhaust gases flow through the chambers and
heat the catalytic converter where they trigger
the conversion of pollutants to inert com-
pounds.

The chemical reaction involved in oxidising
the CO, HC and particulate is effective at tem-
peratures between 200 °C and 350 °C.

Above 350 °C, the sulphur in the diesel begins
to oxidise to produce sulphur dioxide and sul-
phuric acid.

4A026QJ01

EXHAUST GAS RECIRCULATION CIRCUIT (EGR)

This system sends a pr(_)portion of exhaust gases to the intake under certain engine service conditions.
This dilutes the fuel mixture with inert gsaes to lower peak temperature in the combustion chamber; This
helps limit the formation of nitrogen oxides (NOx) and reduces exhaust levels by 30-50%.

The EGR valve consists of:

- a Pierburg EGR solenoid (1) operated by engine management unit (2)
a pipe from the exhaust manifold (4) (from which the exhaust gases flow)
an air-water heat exchanger (3) (that lowers exhaust gas temperature)
a pipe connected to throttle body (5) to which exhaust gases are admitted

2 5

\) %
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