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Units

The basic and derived units used thro’ughout the Service Manual are in
accordance with the S| system. (Systéme Internatiqnal d'Unités)

For users not familiar with the SI units, some non-Continental units are
given in brackets after the respective S| unit.

The following symbols and abbreviations are used:

Sl unit Equivalent unit and symbol

Millimeter (mm) - inzh (in)

Kilograme (kg) zound (Ib)

Newton (N) pound-force (Ibf)

Newtonmetier (Nim) foot pound (ft Ib)

Atmosphere (bar) pound-force per square inch (Ibf/in?) T
(Also abbreviated: psi) m

Liter (1) US liquid quart (lig qt)

(Also abbreviated: gts)
US gallon (USgal) (
°Celcius (°C) °Fahrenheit (°F) o

Conversion factors

1in = 25.4 mm i mm = 0.039 in
11b = 0.45 kg 1kg = 2.20 Ib
11bf = 445N iN = 0.23 Ibf
11bfft = 1.36 Nm 1 Nm = 0.74 Ibf ft
1 psi = 0.07 bar 1 bar = 14.5 |bf/in?
1 US lig gt = 0.83 UKqt il =1.05lig qt
1 USgal = 0.83 UKgal
°F = °Cx9/5 + 32 °C = (°F-32) x 5/9

Market codes

The codes refer to market specifications

AT Austria GB Great Britain

AU Ausiralia GR Greece

BE Belgium IS Iceland

CA Canada IT ltaly 3
CH Switzerland JP Japan %‘
DE German ME Middle East T
DK Denmar NL Netherlands

ES Spain NO Norway a

EU Europe SE Sweden

FE Far East us USA

Fl Finland uc US Californiz

FR France ‘

© Saab Automobile AB 1992
Production: Service Support, Saab Automobile AB, Trollhattan, Sweden
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Technical data 022-1
Technical data |
Fuel system, Setting of idling speed. . . . . .. ... 022-11
B201 fuel injection engine. . . . . . ... 022-1
Fuel system,
B202 fuel injection engine. . . . . .. .. 022-4
Fuel system, B201 engine
Pressure
Turbo Other engines
System pressure, checking value bar (psi) 5.1-5.8 (74-84) 4.5-5.2 (65-75)
setting value bar (psi) 5.3-5.5 (77-80) - 4.7-4.9 (68-71)
g, Tightness test, minimum pressure bar (psi) 1.5 (21.5) 1.5 (21.5)
m after 20 min.
Control pressure, engine at normal bar (psi) 3.4-3.8 (46-55) 3.4-3.8 (46-55)
operating temperature
Control pressure at full load, engine bar (psi) 2.4-2.8 (35-41)
at normal operating temperature,
boost pressure >0.4 bar (5.8 psi)

Control pressure regulator

“ Turbo, 1981-82 Bosch No. 0438140:  ..085
' 1983 Bosch No. 0438140: ..084 (US)
1982- Bosch No. 0438140: .. 102
1984- Bosch No. 0438140: .. 136 (UG, CA)”
Other -1982 Bosch No. 0438140: 020
1982 Bosch No. 0438140: ...085 (CA, manual gearbox)
...020 (CA, automatic transmission)
-1983 Bosch No. 0438140: ...084 (US)
1983 Bosch No. 0438140: ..011
1983-84 Bosch No. 0438140: ... 111 (superseded by ...020 in 1984)
1984- Bosch No. 0438140: ...136 (US, CA)
1985- Bosch No. 0438140: ...020

*) Earlier 1984 cars:
Bosch No. 0438140084 with green colour code.

Saab 900
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022-2 Technical data

Control pressure, cold engine

bar
(psi)

S 2/416

) 10 20 30
(50) (68) (86)

o

40 °
(104) (°F)

Bosch No. 0438140084

Date code

Bosch No.

i 7 g 1Y
Injeciors

bar
{psi)
25
(36,3))
2,0
(29,0)
1,5
(£1,8)]
1,0
(14,5) Ea
((7),35) 10 20 30 40 °C
(50) (68) (86) (104) (F{‘
- Bosch No. 0438140084: 020
085
111
070
102

bar
(psi)

3.0
(43.5)

2.5
(36.3)

2.0
(29.0)

1.5
(21.8)

1.0
14, 10 20 30 40 °C
e (50) (68) (86) (104) (°F)

Hosch No. 0438140: 084 (with green colour code)
136

Opening pressure

bar (psi) 3.0-4.1 (44-60) 3.7 (63.7)
Tightness test* bar (psi) 2.4 (35) 2.7 (39.2)
Bosch No. 0437502012 0437502056

*) No leakage is permissible at this pressure during
a 15-second period.
The test should be carried out at the residual
pressure.

Saab 900
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Technical data 022-3

Mass air flow sensor

Sensor plate in rest position.
W * The ignition must be switched off during the test.

Tightening torques

) Stop bracket retaining bolts Nm (Ibf ft) 4.7-5.3 (3.5-3.9)

» Counterweight retaining screw Nm (lbf ft) 4.7-5.3 (3.5-3.9)
Sensor plate retaining bolt Nm (Ibf ft) 5.0-5.5 (3.7-4.1)
Fuel-flow meter retaining screws Nm (Ibf ft) 3.2-3.8 (2.3-2.8)
Screw plug for line pressure regulator Nm (lbf ft) 13-15 (9.6-11.0)
M8 bolts Nm (Ibf ft) 10-12 (7.4-8.9)
M10 bolts K Nm (Ibf ft) 13-15 (9.6-11.0)
M12 bolts Nm (Ibf ft) 20-24 (14.8-17.7)
M14 bolts Nm (Ibf ft) 15-20 (11.0-14.8)
M12 cap nuts ' Nm (Ibf ft) 15-20 (11.0-14.8)
M14 cap nuts Nm (Ibf ft) 25-30 (18.5-22.0)

Fuel booster

Type i Boost-pressure influenced full-load enrichment
Simulated boost pressure when drop

in control pressure occurs ' bar (psi) 0.33-0.40 (4.8-5.8)

Reduced control pressure (at boost

pressure in excess of 0.4 bar) ‘ bar (psi) 2.4-2.8 (3.5-4.0)

CO value at idling speed with
simulated boost pressure in excess of
0.4 bar %CO approx. 4-6

fFucl tank

Total capacity, model year -1989 litres (qts) 63 (66)
1990- litres (qts) 68 (71)
Capacity when fuel level warning
lamp lights up -1989 litres (qts) approx. 7 (7.4)
Capacity when fuel level warning
lamp lights up  1990- litres (qts) approx. 10 (10.8)
Fuel pump *
Capacity - measured in return pipe cm®(in®)/30s min 900 (54.9)
Saab 900
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022-4 Technical data

Fuel system, B202 engine
Pressure regulator - checking values

Turbo -1986 Turbo 1987- B202i 1986-

System pressure, bar|2.5 (36) 2.8 (40) 3.0 (43)
(psi)

+0.2 (+2.9) 2.7 (39) 3.0 (43) 3.2 (46)
+0.4 (5.8) 2.9 (42) 3.2 (46) 3.4 (49)
+0.6 (8.6) 3.1 (45) 3.4 (49) 3.6 (52)
atm bar (psi) 2.5 (36) 2.8 (40) 3.0 (43)
(1.6 (B.6) 1.9 (28) 2.2 (32) 2.4 (35)
0.4 (5.8) 2.1 (30) 2.4 (35) 2.4 (35)
-0.2 (2.9) 2.3 (33) 2.6 (37) 2.8 (40)

Tolerance range:
2.5 + 0.25/-0.15 bar (36 + 3.6/-2.3 psi)
2.8 + 0.25/-0.15 bar (40 + 3.6/-2.3 psi)
3.0 + 0.25/-0.15 bar (43 + 3.6/-2.3 psi)

Permitied tolerances when the test is carried out us-
ing workshop equipment and taking into account the
temperature, fuel grade and the tolerance and cali-
bration of the instrument: +5%.

Temperature sensor

P
3 Vo

Designation 9357021 (Bosch 0280130026)
Resistance at 0°C (32°F ohms 5800

20°C (68°F) ohms 2600

80°C (176°F) . ohms 320
Designation 7485006 (Lucas 73355)
Resistance at -10°C £1° (14°F) ohms | 7000-11600

20°C +1° (68°F) ohms 2100-2900

80°C £1° (176°F) ohms 270-390

i

Auxiliary air valve, 1985

Resistance at 20°C (68°F) ohms 40-60

) Saab 900
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Technical data 022-5

3 4 5
=== /
r 55 A..& m!‘
oo |

s1A38

l‘ Idle air control valve (IAC), 1986-
Resistance at 20°C (68 °F), LH2.2 ohms 205

( LH2.4 ohms 7+5
W LH2.42 (M91-) ohms | 12+3
Full-load enrichment
Throtile switch (LH 2.2, 2.4) (butterfly angle

when switch is closed) degrees (°) approx. 72
CO value under simulated full-load
conditions ' % | 1-2

Throttle potentiometer, LH2.4.2. Ignition
on, voltage across pins 2 and 3

Idling
Full load

<

0.25
4.0

<

Lambda sensor

Signal voltage 0-1 V when system in operation. Pre-
heater resistance 4 + 2 ohms.

Lambda sensor for Lucas fuel injection system:
Signal voltage 0-1 V when system in operation. Pre-
heater resistance <10 ohms.

[\ i
" A It X
; : —

Injectors

Flow capacity

Fuel pressure regulator opening pressure (bar) min
(ml/30 s)

2.5 (iurbo, not cat. 84.5-86 and turbo cat. 85-) 104

2.8 (turbo not cat. 86-89) 110
3.0 (i) 90

3.0 (Lucas) 145
Check that all injectors have the same flow capacity.
These values apply at room temperature (20+ 1°C).

Injector opening times are proportional to engine load;
higher engine load = longer injector opening time.

Saab 900

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

022-6 Technical daia

Fuel pump
Capacity cm®(in®) /30s min. 900 (54.9)
Fuel tank
Total capacity, model year -1989 litres (qts) 63 (66)
model year 1990- litres (qts) 68 (71)

Capacity when fuel level warning lamp

lights up

-1989

litres (qts)

approx. 7 (7.4)

1990-

litres (qjts)

approx. 10 (10.6)

Summary of LH components

To facilitate the handling of LH components, we
have compiled a clear and simple summary of all

those in existence.

The summary covers Saab 900 models and is di-
vided into two tables. Table A covers cars with a
catalytic converter and table B cars without a cat-

alytic converter.

Table A. Specifications, fuel injection system

Cars with a catalytic converter Ll U
Version ModelEngine| LH | Pressure regulator ' HLM Injectors LH module
year ' Bar |[Bosch| SAAB |Bosch| SAAB [Boschi SAAB [Bosch| SAAB
900iM, iA | 86 | B202 | 2.2 | 3.0 | -256 |7564123| V-(05 |9375643| -711 |7560162| -514 | 7525140
87 | - | || S
S 88 | - |24 | - | - |2-013 |7538655| -"- - |-536 7538689
88B | -~ |24 || - 2. |-760 |7487028| -564 |7487135
S 89 | -~ | | "- | -564 |7487135
9 | - ] i "- | -580 |9119447|,
= 91 M i 8 s i ., » n oM . A0
LR 92— & " = ELIR . . S S st oS Yy
91 | B212 |2.4.2| -~ | -706 | 748692 | ®-019 (9113838 -008 |8788523| -901 |8788507
o~ 92— | - | || L | -944|9128117|
900 LM, LA | 85 | B202 | 2.2 | 2.5 | -214 |7501646| -005 |9375643| -706 |7509862| -515 | 7525595
86 | " S n - L | -F | -537(7532146
87 | - | - | -] " - |-712 7560170 -538 | 7536709
SRR Y - N (S R (NCHE A " S s R
88B| - |24 | | - " |2-013 |753865%| -751 [7487010] -570 |8978348| @
9 | - SR g 2| -B8S |11 2454]
1:A) O N N " ¥ 582 [0119482| -
900 LM, LA. | a8 - | - | | -~ i - |-585(9119454
At IR ’ || -582 (9119462
900 LM, LA |92=| == 7| | | " |-585(9119454
DHLM 1, alum., 100° A .
; 2HLM 2/4.7, plastic, 120°
- SHLM 2/4.7, plastic, 155°
AEGR (Us/Cal)
*) also 7560170
Saab 900
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Version ModelEngine| LH | Pressure F'egulatdr HLM Injectors LH module
, year Bar |Bosch| .SAAB Bosch| SAAB [Besch SAAB |Bosch SAAB
900iM -89 | B202 | 2.2 | 3.0 | -256 |7564123| M-017 [8978280| -760 |7487028| -573 (9114703
900 iA A ES 2 " | -568 (8975443
900iM - | 90 | - |- | | . LT " -~ | -573 (9114703
9001A | AT | o] o [T | 2 E A g oo | -568 |8975443
900 iM | o1 | - | - | - | - " s | - [e7aletiaTos,
900 iA T e A " e ! " - = e -568 |8975443
900 iM 92; g S S 3 " e 4 ke - -573 9114703
900iA | 92- | - ', ? 3 2 -~ | -568 |8975443
900 LM 845 " - | 2.5 | -214 |7501646| 2-005 |9375643| -706 |7509862| -517 |7514904
900 LM, LA | 85 | - S 1 -521 7526114
900 Livi 86 | -- o | - | 255 |7564131 - - % | -533 | 7529092
- 87 - o | 2.8 | -264 [7568041| -- =" -712 |7560170| -547 | 7536683
e 88 P =T L ELUR . e e ", L E.s e B
89 | - - | 1-017 |8978280| -761 |7487010| -569 (7487119
DHLM 2/4.7, plastic, 120° 3 ycas
2HLM 1, alum., 100° *) also 7560170 -
Other LH components
- Component LH system Car versions Bosch |Saab
, . 22 | 24 |242
Temperature sensor X X x |Al |-026  |9357021
Lambda sensor X Cat. cars -85 -009 75»25603
Lambda sensor X X x |Cat. cars 86- -028 4392762
Knock sensor” X 84.5-86 to engine No. G122318, |-001 9358037
'|inclusive k.
Knock sensor’): ‘ X X x |87- all from engine No. Gi?‘22319, -C06 7568801
inclusive
Throttle switch, DKS X X All except 2.4.2 -300 |7501612
Throttle potentiom., DKG x |2.4.2 M91- -001 8857195
Idle air control valve, X Cat. cars -502 7516792
ZWD2 o 2
Idle air contr. valve, EWD X 516  |7586019
Idle air control valve, X -505  |8857179
ZWD3 . i
Auxiliary air valve 900 LA 85 EU 1 153 7 |7518673
Auxiliary air. valve 900 LM, 900 iM EU 1 -107 | 8357832
Auxiliary air valve 900 iA EU 1 -122 9313909
Cold-start valve, KSV x | x |900i B202, B212 Market EU 2 -432 - | 7486129
Evaporative emission X Cai. cars. Market ME - 7532054
canister, complete '
Evaporative emissiori:: X x | Al - 7539216
canister, excl. TEV
Tank breather valve, TEV All -157 7539257 .
By-pass valve 1 x X All turbo -103 9390022
"Part of APC and ignition system
Saab 900

t
|
|
|
1
{
|
{

Technical data 022-7

Table B. Specifications, fuel injection system
Cars without a catalytic converter
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022-8 Technical data

Al

Lucas components

Cars with a catalytic converter

Version ModelEngine| CU | *Pressure regulator Mass air Injectors  |Control module
year flow sensor
Bar |Lucas| SAAB |Lucas| SAAB |Lucas| SAAB |Lucas| SAAB
900 SM, SA | 90 | B202 | 14.0 | 3.0 73358"7485030| 73350 (8977621 [73356|7485022(80105/878966 1
- 1849058977639
91 S 14d | - - - - D11527872351 /801477872336
EA i
=M 92- - S - - -7 - = e 5 - V-
900 LM, LA | 90 - 114.0| - ="~ - - -~ [73356|7485022|84905(8977639
900 LM, LA | 91 | " [14.1 | - M- -"- -"- -- D11527872351(80147|7872336
EA
=S 92- M i "R B M U e P A " P
1) Of Pierburg manufacture
Cars without a catalytic converter
Version ModelEngine| CU | Pressure regulator Mass air Injectors  |Control module

year _ flow sensor

Bar |Lucas| SAAB |Lucas| SAAB |Lucas| SAAB |Lucas| SAAB

900 LM 90 | B202 | 14.0 | 3.0 73358")7485030| 73350 [8977621(73356|7485022(84940/9117789 .
91 Seo i 14d | - - e -~ D1152/787::351/80146|7872328

_ EA . }
-"- 92- -ll- _ll_ _Il- _”- _l,_ _"_ . _"- _'I- _II_ -!l- -"_ #

1) Of Pierburg manufacture

Other Lucas components

3
Component CU Car versions Lucas |Saab
14.0 | 14.1 ' ‘
Compensating resistor X X 73360 |7485642 C 5
Lambda sensor X x |Cat. cars 73367 |7485600 ]
Idle air control valve X X 73357 |7485634 ]
Temperature sensor X X 73355 |7485006 .
Throttle potentiometer X X 78161 |7486723 i |
Knock sensor o x % 1900 LM, LA Bosch |7568801
' -006
. A
!
3
Y B . |
1
% i
oS . ~ . *
@ ‘,\' - %E
= Saab 900
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Technical data 022-9

, - ®
Setting of idling speed L
| CO values and idling speeds, ‘ , 3
engine at operating temperature SR @ .
(not cat.) ; ro
Engine Model year Market CO0% CO value ldling speed
¢.festrpm  Testrpm |atidling -~ |%'50 rpm
speed
Normally 1981 Sweden i.0-2.0 2000 max. 4.5% |875
aspirated : ‘ Others 0.5-2.5 850 — 1875
1982- Sweden 0.5-1.56 850 max. 4.5% |850 .
O . Others 0.5-1.5 850 — 850
Turbo (B201) 1981 Sweden 1.0-2.0 850 max. 4.5% |850 .
Europe 0.5-2.5 850 — 850 -
( 1982- Sweden 0.2-1.0 850 max. 4.5% | 850
b Others 0.2-1.0 850 |— 850
Turbo (B202) 1985- Sweden 0.9-1.6 850 max. 4.5% | 850
Others 0.9-1.6 850 —_ 850

Pulse ratio/rpm (cat.)

Model year Pulse ratio®) Rpm Remarks
1981 55-65 875

1982- 45-55 875

1981 850 CA, not turbo
1982-83 850 CA

1984 45-45 875 CA

*) Measured with pulse-ratio gauge

0

Saab 900
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: !
Special tools  102-1

Special tools

83 92 482 CO adjusting key 83 93 852 Pressure gauge set for measuring fuel
{ pressure in the LH system
@ 83 93 860 Spare sei of hoses for gauge set
© 83 92 852
83 93 878 Connector (spare part for gauge set
83 93 852)

S

83 92 516 Fuel pressure gauge set (complets)
for Cl system

83 92 607 Hose

83 92 615 Fiiting

83 94 389 Adapter for connection io B201 -
Turbo, from model year 1987 83 93 886 Jumper lead for forced operation of
inclusive fuel pump during LH system fault

diagnosis (-M1989)

Saab 900
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102-2 Special tools

83 93 183 Test hose for Cl system 83 93 894 Jumper earthing lead for fauli-tracing
) in the LH system

‘4
g
=

@ saaz @

Pulserolationg=
matar

@ o
Q;\.Inl-l.,_’.-
. '

N sret I/

$2/1016

83 93 597 Pulse ratio meter for measuring the 83 94 132 Wiring harness for connection of pulse
pulse ratio of the modulating valve on ratio meter £
cars with the Lambda system (certain .
markets only) (Q

S2027

83 93 514 Pressure gauge set * ° 83 94 322 Key for throttle adjusting screw lock-
nut

Saab 900
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Special tools  102-3

3 83 94 314 Key for adjusting CO

83 94 348 35-pin signal lead for LH 2.4
{ ' 83 94 405 Test hose for checking fuel flow

83 94 223 LH system tester

Saab 900
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102-4 Special tools

83 94 397 Tool for fuel pump (Walbro), 83 94 462 Tool for fuel pump §
Mio89 . (Bosch), M1990- .
(
83 94 330 Key for fuel pump (Bosch), 83 94 504 Test cable for built-in fault diagnosis
-M1988 system, M1990-

86 10 834 ISAT basic measuring equipment

Saab 900
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Technical description  200-1

Technical description
Cl fuel injection system LH multiport fuel injection system
B201 injectionengine . . .. ....... 200-3 B202 injection enging . « + « « ¢ . . . . 200-35
Cl fuel injection system .
B201 engine Fuel boosting system
. Turbo engines, -1982 (not BPC) ............. 200-31
General.............. i rarsansasnees 260- -3 Heavy load (not full throttle) ......oeereerenee. 200-32
Fuel tank ar'1d fue: P e s g "“-----'f%' 9 Full throttle oo 200-32
Fuel tank with pressurized rece.ver......... 200- 5 TUMDO BPC, 1982 oovomoooooooooooeooeooos 200-33
J Fuel gccumulator ..................................... 200- ? Full load enrichment, 1988 oo 200-33
Fuel fIREr .ot 200- 7 :
Fuel distributor......oeeeceeeceeiecccecceeeee, 200- 7
P Fuel line pressure regulator...........c.ocvev.n. 200- 9 . ”
@ Warm-up regulator..........cc..oevvereveersennnn. 200-10 Qve_ﬂ' -revving protection, Turbo
Regulation of control pressure ................ 200-11 NGINES.........ccoviieerens 200-34
Cold-start valve.......ccccceveeeeevereeeeececeees 200-11

é l INEGIONS wevovvveerereerseesseseeee e, 200-12

Air induction system

Air Cleaner ... 200-13
Mass air flow Sensor..........cccoeveveverrerenne. 200-13 . - .
Rubber duct Connector ...............cco....... 20013  LH multiport fuel injection
Throttle body.....cccevvviviiiiiceeeceeeereeene 200-14 ; '
Inlet Manifold ..........c..coeveriecmneerniinnnn, 200-14 system, .
Auxiliary air ValVe.........oceeeunernevsnsrinsesenns 200-14 B202 engine
General ... 200-35
Injection system, EU (1984-) ................... 200-36
Lambda-sensor (oxygen-sensor) Injection system, cars with
regulated fuel system............ 200-16 catalytic CONVENEr .......vvvvvvvvvvsvssssicnianeenanes 200-37
- Oxygen sensor (Lambda sensor) ............ 200-17 Principle of operation........c.ccoovceerivviniane. 200-38
Catalytic CONVEIET ..o, 200-18 LH system 2.4.......ccccovivnnininnnccienn, 200-40
Modulating ValVe..............oceeeeeeerresrrernsenn, 200-19 LH SyStem 2.4.2. .o 200-40
Fuel distributor .........cccceveeevviiieeviricicriinnnn, 200-20
SUMMIBRY . sss0s1ssssvassossrmvismesssssnss ommonsansessans 200-21

....................................... 200-21 Components

Fuel tank ..o 200-41
: Fuel tank ventilation and
Fuel enrichment system, 1981-83 overfill Protection.......ceveveereveecereersererenns 200-41
Cold-start FUNCHON. ......veeveeeeeeeeeeeseersernns 200-23 Fuel pump, 1984- ............... et D 200-42
Hot-start function ...........co.eovevevesereesennne 200-23 Fuel pump, cars with catalytic
Fuel enrichment on acceleration.............. 200-24 lc;omllsfa_rlter (19BB) vy 28822
Fuel enrichment pressure switch............. 200-24 Fue' ier......... e a g 200-44
Electrical function, cold engine................ 200-25 Fﬂzl Faunmpagg%el oump " ey -
Electri i INE v - J
tectrical function, ot engine 2Btea 900 TUDO (1990-).evveorooereorersoessooe 200-46
Fuel pump (introduced in 1990) .............. 200-47
i . Pressure regulaior ......covcveveeceineicreenns 200-48
Fuel enrichment system, 1984- INJECIONS vvvevveeeereeerseeeeseseeesenssesssenssenens 200-48
Starting system .....ccveeevevieeeccieesnnns 200-27 Fuel injection manifold........cccceeveervinrinenn 200-49
Acceleration system.......ccccvvveciierinennnn. 200-29 Throttle position sSWitch.........ccceveveeennene. 200-49
Connecting pins, P11 relay .......c..cooeue.... 200-30 Throttle position sensor (1991-) .............. 200-50
Auxiliary air Valve.....oooveereeeieeieereieiieeenn, 200-50
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200-2 Technical description

Idle air control valve, IAC (LH 2.2).......... 200-51
IAC valve with integral Limp-Home

function (LH 2.4) ... 200-52
IAC valve (LH 2.4.2), 1991-.....ccvuerernnene. 200-52
Adaptive idling control sysiem

(LH 2.4) oo e 200-52
Temperature sensor (NTC resisior) ........ 200-53
LH contro! module (LH 2.2) ...cccvverniennen. 200-53
Conirol mechile with expanded memory

(LH 2.4) i s e eveennas 200-54
Control mot e (1 71 A ) e, 200-54
Mass air flo1 SENSOT. ..ccovreiieerrrerrseriennes 200-55
Al ClEaNET.ciiiimiimmasnmsnssnmrsessnessarsessraenees 200-56
Adaptive Lambda system (LH 2.4).......... 200-56
Integrated deceleration function (LH 2.4).200-56
Shift indication ....%eecerceiiriiienereeieiiinns 200-56
Fuel evaporation CP......c.ccccvvevenreeniinennns 200-57
Integrated fault diagnosis system............ 200-57
Integrated pressure SENSOr.......covvevireenene. 200-57
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Technical description  200-3

Fuel system, B201 injection
engine

General

The fuel injection system for the engine is the Bosch
Cl (Continuous Injection) system.

An electric fuel pump delivers fuel at constant pres-
sure to the fuel distributor. The mass air flow sen-
sor, which measures the mass of air drawn into the
engine, acts mechanically on the fuel distributor and
so ensures that the correct amount of fuel is-metered
to the four injectors. The fuel is injected continuously
into the intake pipe immediately upstream of the in-
|et valves.

Injection engine

1 Fuel filter 8 Cold-start valve

2 Fuel distributor 9 Thermostatic switch

3 Mass air flow sensor 10 Injectors

4 Air cleaner 11 Auxiliary air valve

5 Rubber duct connector 12 Main fuse box

6 Warm-up regulator 13 Thermostatic time switch

7 Throttle body

Saab 800
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200-4 Technical description

v Fuel system (not US spec.) ) & 3
777 Line pressure 1 Fuel tank 6 Warm-up regulator i

/Line pressure -0.1 bar (-1.5 psi) 2 Fuel pump . 7 Cold-start valve {

e Injection pressure 3 Fuel accumulator 8 Injectors ;

! sy Control pressure 4 Fuel filter 9 Line pressure regulator
i Return, no pressure 5 Fuel distributor |

Saab 900 3
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Technical description 200-5

mv—

Fuel tank and fuel pui'np

The fuel pump is an electric rotary pump mounted
inside the tank. The pump and motor are totally en-
closed and cannot be dismantled for repair. The re-
lief valve is fitted to the fuel pump and is actuated
when the pressure is excessive. A non- return valve
in the fuel pump outlet prevents the line pressure
~ from dropping o zero as soon as the pump stops.

- Fuel tank with pressurized
. receiver (cars with catalytic

converter)
A feed pump and pressurized receiver were intro-
duced on 1983 models. KR

tain pressure on the suction side of the fuel pump to
prevent vaporization of the fuel.

This system supersedes the earlier design in whic!
( the entire fuel tank was pressurized. ,

@ The function of the pressurized receiver is to main-

$2/1320

&

o)

4 S R
The system consisfé-:g 2feed pump, a main pump
and a pressurized:-recéiygrThe feed pump delivers
fuel from the tank to thé'receiver in which the main
pump is mounted. When the receiver is full, pres-
sure builds up in it and the main pump is supplied

” with fuel under pressure.

(

(#

1 Pressurized receiver 5 Safety valve
2 Main pump 6 Feed pump
3 Return fuel 7 Filter

4 To fuel accumulator.

e

. W
g
)

T,
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200-6 Technical description

Fuel accumulator

The fuel accumulator is connecied to the fuel line
from the fuel pump and is situated underneath the
floor in front of the fuel tank.

The fuel accumulator has three main functions.

1 The fuel accumulaior delays the build-up of
pressure in the fuel system on starting. This
gives the control plunger in the fuel distributor
time to reach the boitom of its travel before the
injectors open and so prevents too much fuel
from being injected.

2 The accumulator absorbs any pressure fluctua-
tions or surges occurring in the system.

3 After the engine has been switched off, the pres-
sure in the fuel system drops to about 2 bar (29
psi) and is held at this pressure by the quantity
of fuel contained in the accumulator. As a result,
the fuel system remains pressurized while the
engine cools down, preventing the formation of
air locks due to vaporization of the fuel and pos-
sible starting difficulties when the engine is hot.

N

1

Z

/

-

S i e S e e S

', [T 7777775

l/

S

XXYYIY’

Fuel accumulator with fuel pump in operation
{22222 | ine pressure

i

o

XX XXXX

Fuel accumulator when the engine has been swiiched off.
[T Shut-off pressure

e Saab 900
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_ Technical description  200-7

ES

Fuel filter

The fuel filter is fitted in the circuit between the fuel
accumulator and the fuel distributor. The filter con-
tains a paper filter cartridge and a nylon sirainer

Fuel filter

N . 1 Outlet
: 2 Nylon strainer

3 Paper filter cartridge
4 Arrow indicating flow direction
( 5 Inlet

Fuel distributor

The fuel distributor distributes the fuel to the injec-
tors and consists of a fuel control unit and four pres-

sure regulating valves (two of which are shown), one
for each cylinder.

® @

UIANIARRRRNS

\.»».
%

A

ZzzZZzZZ |ine pressure Fuel distributor
Line pressure -0.1 bar (-1.5 psi) 1 Control plunger
R Injection pressure 2 Pressure regulating valve
=SSN Control pressure 3 Line pressure regulator
o Return, no pressure

Saab 900
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200-8 Technical description

The skirt of the control plunger is in continuous com-
munication with the line pressure which also acts on
the bottom of the pressure regulating valve. When
the control plunger is raised by the mass air flow
sensor's lever, four meiering slots (one for each cyl-
inder) which feed the fuel to the top of the pressure
regulating valves, will open. .

The pressure above the spring-loaded diaphragm
acte n the laiter, deflecting it downwards and open-
ing t: 3 tiet tn the injectors. A pressure differential
of 0.7 Lar (11" pel) then arises between the line
pressure and the pressure above the diaphragm.
This constant pressure differential is required to en-
sure that the injected quantity of fuel always remains
proportional o the open area of the metering slois
and is the same for all four cylinders.

The fuel distributor also contains a line pressure

regulator, passages for the control pressure, and
fuel inlets and outlets.

Pressure regulating valve, partial load

¢

OOSEEANINN

S

Pressure regulating valve, full load

VZZZ | e pressure
! Line pressure -0.1 bar (-1.5 psi)
Injection pressure
SS9 Control pressure

Saalb 900
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Technical description  200-9

Line pressure regulator

The line pressure regulator ensures that the pres-
! slire in the circuit remains constant when the fuel

~ pump is in operation and also conirols the recircu- %
lation of fuel to the tank. When the fuel pump is | //

switched off, the regulator closes the return line at a  —

ssure of about 2.5 bar (36 psi) - the rest pressu % ﬁl’///' &\\ - |
pre out 2. psi) - the rest pressure b / 1 - |
- which is maintained by means of an O-ring and the 2// %Ill'%
-quantity of fuel in the fuel accumulator. The purpose A sl

of the rest pressure is to prevent the fuel from va-
porizing in the circuit when the engine is warm,
- which;would make restarting difficult.

JE

ﬁ;‘

N Line pressure regulator, engine switched off
: T pressure

G, Return, no pressure
Rest pressure

( The line pressure regulator forms an integral unit
with a shut-off valve to which the return fuel line from
the conirol pressure regulator is connected. When

@ the fuel pump is in operation, the shut-off valve is
actuated mechanically by the line pressure regula-
for so that the return fuel from a control pressure

regulator can by-pass the shut-off valve to the re-
turn line.

AN S Y

NI
“i
Il

’////%\'w 1

“
////\0,\

Line pressure regulator, fuel pump in operation
Line pressure regulator

Shut-off valve

A Line pressure

B Return line

C Control pressure return

Saab 800
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200-10 Technical description

When the fuel pump stops and the line pressure
regulator valve is pressed into its seating, the shut-
off valve is also pressed into its seating. This pre-
vents the fuel from flowing back through the control
pressure return line.

Warm-up regulator

When the engine is warm, the warm-up regulator (a
spring- loaded diaphragm valve) maintains a con-
stant conirol pressure above the control plunger.
When the engine is cold and requires a richer fuel-
air mixture, the control pressure is reduced. This al-
lows the control plunger in the fuel distributor to rise
so that more fuel can be supplied to the injectors.

The warm-up regulator consists of a diaphragm
valve which is actuated by a compression spring.

When the engine is cold, a bi-metal strip presses
against the compression spring and reduces the
force of the spring acting cn the diaphragm. The di-
aphragm then opens and exposes the return line to
the fuel tank, thus reducing the conirol pressure:
When the engine is running, current flows through
the heating coil surrounding the bi-metal sirip.As the
bi-metal strip heats up it bends away from the spring
and so causes the pressure on the diaphragm, and
also the control pressure, to increase. When a warm
engine is started, no reduction in the control pres-
sure takes place as the bi- metal sirip is then af-
fected by the engine temperature.

li
2 ¥ c

Line pressure regulator, fuel pump id\.
A Line pressuie

B Return line

C Control pressure returm

arm-up regulator, cold engine

SSSJControl pressure
[T Return, no pressure i

1 Diaphragm ‘
2 Plunger
3 Compression spring N -

4 Bi-metal strip
5 Heating coil

VAN L A AT A

Warm-up regulator, warm engine $

=== Line pressure
[t Return, no pressure

Saab 900
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Technical description

200-11

Regulation of control pressure

Fuel under control pressure is removed from the
system via an orifice (a) in the fuel distributor. The
control pressure is reduced to 3.7 bar (54 psi) and
0.5-3.7 bar (7.2-54 psi) during the warm-up period
due to the pressure drop across the orifice (a), which
is determined by the amount of fuel flowing through
the orifice and the warm-up regulator. An additional
orifice (b), located between the control pressure
passage and the top of the control plunger, is de-
signed to eliminate rapid osciilation of the mass air
flow sensor lever.

Fuel booster (cold
start) valve

The cold-start valve, located inside the throttle body,
is in communication with line pressure. Actuated by
a solenoid, the valve is controlled by a thermostatic
time switch that senses engine temperature. The
fuel booster valve is actuated when the starter mo-
tor is engaged or the fuel booster pressure switch
contacts are energized. At a temperature of -20°C
(- 4°F) or below, the valve can inject fuel for a max-
imum perlod of 9.5 seconds. At higher engine tem-
peratures the injection time becomes progressively
shorter and the. valve. ceases to operate at a tem-
peraiure of about 45°C (113° ).

Thermostatic time switch

When the engine is cold and has a temperature be-
low 45°C (113°F), the switch will close and allow
current to flow for some time (depending on the ac-
tual temperature) while the starter motor is engaged.

Check that the switch closes when the starter motor
is engaged by connecting a test lamp in series with
the terminals of the cold-start valve's connector.

It is not possible to make a more accurate check of
the temperature or of the time the switch remains
closed. If in doubt, fit a new switch.

lI

Control pressure regulation

Uz Line pressure

FEEESine pressure -0.1 bar (-1.5 psi)
EEZZE Injection pressure
RSSYControl pressure

Fuel booster (cold start) valve

Saab 900
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200-12 Technical description

Injectors

The injectors, fitted in the inlet manifold, inject fuel
continuously upstream of the engine inlet valves.
A spring-loaded disc and needle valve inside each
injector open when the fuel pressure reaches ap- 1 2 3
prox. 3.3 bar (47 psi).

Also incorporated inside the valve is a fuel strainer.

R T 2287,

7777 e i |

S vl

Injector

1 Fuel strainer
2 Valve disc
3 Needle valve

Air induction system

1 Air cleaner 4 Throttle body e 3

2 Mass air flow sensor 5 Inlet manifold )

3 Rubber duct connector 6 Auxiliary air valve ; i
Saab 900 « !
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Technical description 200-13

Air cleaner.

The air cleaner, which contains a folded paper ele-
ment, is fitted to a bracket on the front of the LH
wheel arch. The air flows through the inlet pipe into
ihe air cleaner, through the air filter and upwards to
the mass air flow sensor, which is bolted to the top
of the air cleaner.

Mass air flow sens v
“ie maes air flow sensor coiisisis of an air venturi
b2 inside which an air flo. 1 sansor plaie meves.
.he air tlowing into the veniwti from the air cleaner
underneath lifts the air flow sensor plate, allowing
the air to flow past it at the sides. The greater the
] flow of air, the higher the sensor plate is raised.

(@ The air flow sensor plateis connected to a lever
which is balanced by a counterweight. The lever
acts on the control plunger in the fuel distributor, S
which is pressed down by the control pressure and
80 counteracts the lifting force of the air flow sensor

Mass air flow sensor

(@ plate.

# The fuel distributor's control plunger is actuated by
the levervia a link fitted with a needle bearing at the
contact point. The basic fuel setting, and with it the : '
CO setting, is adjusted by means of the adjustment |
screw on the link. This adjustment is made by :
means of a special tool and access to the screw can l
be gained through a hole in the mass air flow sensor ) ;
between the air venturi and the fuél distributor. |

The fuel-air mixture varies with the load. The incli- !
nation of the venturi walls therefore varies in stages
in order to provide the correct fuel-air mixture under The venturi in the mass air flow sensor
all load conditions. This results in a somewhat richer

mixture being obtained at full load.

54484

Rubber duct connector

@ The rubber duct connects the mass air flow sensor
( : to the throtile body.

@

Saab 900
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200-14 = Technical description

Throtitle body

The throttle body is connected to the intake pipe
and, in addition to the throttle butterfly, contains the
idling air passage with idling adjustment screw, con-
nections for the auxiliary air valve hoses and for the
cold start valve, and the vacuum outlet for ignition
acdvance.

i o= s ey ey 2

Ak S AT A ke e

En}!“@ﬁ manifold

Tha Injeciors, mounted in the inlet manifold, inject ;
the fuel info the inlet passages at the joint between "
the inlet manifold and the cylinder head. A thermo-
static time switch or simple thermostatic switch is fit-
ted inside the inlet manifold, which also incorporates
outlets for vacuum lines to the brake servo unit and
for crankcase ventilation.

, Auxiliary air valve

The function of the auxiliary air valve, together with
the warm-up regulaior, is to compensate for losses
due to friction and condensation in the inlet manifold
and combustion chamber on cold starting, so that
the required idling speed will be obtained.

The valve is located in a passage which by-passes
the throttle butterfly. Since the air flowing through
the auxiliary air valve has also passed through the
mass air flow sensor, the quantity of fuel obtained
corresponds io the air flow.

§ 4485

Auxiliary air valve, cold engine

1 Bi-metal sirip with heating coil
2 Valve
3 Auxiliary air port

Saab 900
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_ Technical description 200-15

The valve is actuated by a bi-metal strip which
opens the valve completely when the engine is cold.
When the engine is started, current flows through a
coil and heats up the bi- metal strip, gradually clos-
ing the valve. When a hot engine is to be started,
the engine temperaiure acts on the bi-metal strip
and the valve remains closed.

54458

Auxiliary air valve, warm engine

Saab 900
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200-16 Technical description

Lambda-sensor (oxygen-sensor)
regulated fuel system

In addition to the standard components of the Cl fuel
injection system, the lambda-sensor regulated (ox-
ygen) system also incorporates the following com-
ponents:

1 Electronic control module

2 Throttle position switch

3 Oxygen sensor (Lambda sensor)
4 Catalytic converier

5 Modulating valve

S 5709

Saab 900

Downloaded from www.Manualslib.com manuals search engine

The
ser
anc
Via
ule
trib
Lal
Lai
ple
nol

nm-——mo @ M =

=t


http://www.manualslib.com/

Technical description 200-17

- The oxygen sensor, fitted in the exhaust manifold,

senses the amount of oxygen in the exhaust gases
and sends this information to the control module.

V/ia the modulating valve, the electronic control mod-

ule regulates the pressure difference in the fuel dis-

fributor o keep the fuel-air mixture within the
Lambda 1 range.

Lambda 1 is the optimum fuel-air mixture for com-

plete combustion. Lambda, the Greek letter, ¢'»-
- notes the ratio between the actual (delivered) as..J

theoretical fuel-air mixture.

A g/km

ideal mixture

13 14,5

g

kg air/kg fuel

$5708

Provided that the fuel-air mixiure is kept within the Lambda 1 range under all condiiions of engine foad, The
harmiul gases (CO, HC and NO,,in the exhaust can be converted by chemical processes in the catalytic
converier so that emissions will remain within the prescribed limits.

Lambda sensor (oxygen sensor)

Outwardly, the oxygen sensor is reminiscent of a
spark plug but consists of a primary cell and a solid
electrolyte. The electrolyte is a ceramic material—
(zirconium oxide)—which has been temperature
stabilized by the addition of a small amount of yi-
trium oxide.

Saab 900
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200-18 Technical description

It is tubular in shape, with one of the ends blanked it

off, and its surface has a platinum coating to make T

it electrically conductive. ol

The outside of the electrolyte is in contact with the a

exhaust gases and the inside in communication with H

the ambient air. When there is a difference in the te

partial oxygen pressure between the inside and out- Mt

- side of the tube, the signal voltage from the Lambda 3 ssms

sensor rises.

When the sensor signals a high level of oxygen (lean

mixture) to the control module, the control module i Eloctonts

compensates by changing the pulse ratio of the o E_—iiwft;t/ ms

modulating valve to enrich the mixture or vice versa 3 Amibient air

when the sensor signals a low level of oxygen (rich

mixture). ' 1

The oxygen sensor does not become operative until

the working temperature exceeds 300°C (570°F). ‘

Because the accuracy of the sensor deteriorates LA

with age, it must be replaced at 40,000 km (25,000 Soin

mile) intervals. This does not apply to electrically L 3

heated sensors. A
it IT

Catalytic converter

The final phase of exhaust emission control consists
of a catalytic converter located in the front section of
the exhaust pipe.

It consists of a honeycomb ceramic insert, the walls
of which are coated with catalytic material (platinum
and rhodium).

Cars equipped with a catalytic converter must never
be run on anything but unleaded petrol as lead de-
stroys the active constituents of the catalyst and is
also detrimental to the oxygen sensor.

Caltalytic converter

1 Ceramic insert
2 Passages
3 Catalytic coating
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'Modulating valve

The modulating valve is a solenoid valve which
opens and closes at a constant frequency (70 Hz)
as soon as the engine has started.

How long the valve remains open and closed is de-
termined by the pulse ratio.

A long opening time (e.g. a 70/30 pulse ratio) resulis
in a rich mixture and a short opening time (e.g. a
30/70 pulse ratio) a lean mixiure.

A pulse ratio of 70/30 is known as a 70%ratio and
means that the modulating valve is open for 70 per
cent and closed for 30 per cent of the time.

Stepless adjustment of the pulse ratio of the mod-
ulating valve is made continuously by the control
module to provide the fine-tuning of the mixiure re-
quired in cars equipped with a catalytic converter.

Technical description 200-19

30/70

Frequency of 70 Hz

A Open
B Closed

Saab 900
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200-20 Technical description

Fuel distributor

When the pulse ratio of the modulating valve is high,
a larger quantity of fuel will flow from the chamber
below the steel diaphragm in the pressure-
regulating valves, thereby momentarily reducing the
pressure below the diaphragm by about 0.2 bar (2.9
psi). This pressure drop increases the flow of fuel
through the pressure-regulating valves and, since
the opening of the metering slots remains constant,
a richer mixture is delivered to the engine.

If the oxygen sensor signals a low oxygen level (rich
mixture), the opening phases will be shorter and a
smaller quantity of fuel will be drawn from the cham-
ber below the diaphragm in the pressure-regulating
valve. This results in a reduction of the pressure dif-
ference and fuel flow, resulting in a weakening of the
mixture.

Line pressure

Upper chamber pressure
EZ=F Lower chamber pressure
Injection pressure
ESSSSY Control pressure
[T Return, no pressure

Fuel distributor

1 Injector

2 Control pressure regulator
3 Inlet

4 Return line

5 Modulating valve

Saab 900
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Technical description 200-21

sSumimary

The pressure difference across the diaphragm in the
pressure- regulating valves is conirolled by variation
of the pulse ratio. Variations in the pressure differ-
ence give rise o a richer or weaker mixture. The
magnitude of the rise or fall in pressure is governed
by the signal voltage from the Lambda sensor.

Since the Lambda sensor does not bhecome opera-
tive below a temperature of 300°C, eni~ment io
>92%(via terminal 11 of the control mody  § wiit gl
ways be obtained while the starter motor iz ngaged :
and for three seconds after stariing. At enyine tem-
peratures <19°C the pulse ratio will be 60%for the
first three seconds after starting. Following this, the
mixture will be enriched via the cold- stait valve
' (temperatures below 45°C) or via P11 (above 45°C).

A ratio of 50/50 is that prevailing under normal con-
ditions of engine load. If the Lambda sensor should

-' fail to emit a signal for any reason, the system will
revert automatically to this ratio.

’ Fuel enrichment

The following types of fuel enrichment occur:

o Cold-start enrichment (via the cold-start valve or
via P11, depending on temperature)

o Acceleration enrichment (via the fuel booster
pressure swiich for 140 + 20 seconds after stari-
ing)

o Rpm-governed enrichment (via the speed relay
(138) at engine speed >3800 rpm (4600 rpm on
model year 1988 and later cars). Provides a fixed
pulse ratio of 85%. Applicable to Turbo cars only)

o Full-load enrichment (via the throttle position
switch).

(O Model year 1987 and earlier Turbo cars: a throttle

‘ butterfly angle >72° gives a fixed pulse ratio
>92%, or rpm >3800 (4600 rpm on model year
1988 and later cars) gives a fixed pulse ratio
>85%.

o Pressure-governed full-load enrichment, model
year 1988 and later

At an inlet manifold pressure of 0.25-0.30 bar a
pressure swiich is actuated o effect full-load en-
richment (fixed pulse ratio of £3%).

Normally aspirated engines in model year 1987
and later cars do not have full-load enrichment.

Fuel enrichment is provided to improve drivability
— during the warm-up period and on acceleration. On
Turbo engines itis also designed to ensure sufficient
internal cooling of the engine under maximum load
conditions and at speeds above 3800 rpm (4600
rpm on model year 1988 and later cars). Full-load
and rpm enrichment, Turbo only.

Saab 800

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

i e e s A \.z ’s.rrzhfﬂ., P BN L O ORI

200-22 Technical description
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during fuel shut-off).
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to cold-start valve occurs after starter motor —
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Fuel enrichment system,
1981-83

A Cold-start function

The cold-start valve can open only when the starter
motor is engaged. The time the valve remains open,
injecting fuel, is governed by the thermostatic time
switch which senses engine temperature. The max-
imum injection time of approx. 9.5 seconds occurs
at temperatures below -20°C (-4°F). At higher en-
gine temperatures the injection time becomes pro-
gressively shorter and the cold-start valve ceases to
operate at temperatures above 45°C (113°F).

B Hot-start function

If the engine is slow to start when hot because of
vapour in the fuel lines, the cold-start valve will be
controlled by pulses from a hot-start relay. The en-
gine will then start on fuel provided by the cold-start
valve and faster purging of the vapour in the fuel
lines is obtained.

If the engine fails to start after 1.4 seconds, injection

pulses lasting 0.4 seconds will be obtained at 0.3-
second intervals.
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—pH

1 Thermostatic time switch

2 Cold-start valve
3 Starter motor

4 Cold-start/hot-start relay'

272a BRO,75
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1 Starter motor
2 Cold-start valve
3 Hot-start relay
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200-24 Technical description

C Acceleration enrichment

This function provides better drivability after starting.
Acceleration enrichment, which.is brought about by
a fuel booster pressure switich and the cold-start
valve, takes place when the load on the engine in-
creases.

Engine cold

Enrichment remains effective until the engine tem-
perature rises above 45°C (113°F).

Engine hot .

Enrichment for about 100 seconds if the engine has
been switched off for more than 30 minutes.

Fuel booster pressure switch

When the car is travelling at a constant speed, the
negative pressure is the same on either side of the
diaphragm. On acceleration, the negative pressure

diminishes. The change in pressure will be delayed -

below the diaphragm on account of the constriction.
The "absolute” pressure above the diaphragm then
increases momentarily, forcing the diaphragm down
and so activating the contact arm which closes the
switch coniacts.
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T Diaphragm

2 Spring

3 Constriction

4 Spring contact arm
5 Vacuum connection
6 Electrical terminals

Saab 900
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Technical descriptién 200-25

Eléctrical functions: engine cold

The cold-start valve is energized when the fuel
booster pressure swiich closes. The circuit is
grounded via terminals 30 and 87a of the cold-stari/
hot-start relay and the thermostatic time switch.

" | 1
R 3

pwgu)

54+

55 7 8A

( ’ 86 30 . :
. [
P 58134

1 Thermostatic time switch

2 Cold-stari/hot-start relay

3 Cold-start valve

4 Fuel booster pressure switch

Electrical functions: engine hot

Enrichment for 100 seconds will be obtained when N\
engine temperature exceeds +45°C (113°F) (ther-
mostatic switch on thermostat body closed) and if
O the engine has been switched off for more than
about 30 or 10 minutes. Current from the fuel pump
relay passes through the coil and terminal 85 in the
— cold-start/hot-start relay, through the diode and ter-
minal 31 to ground via the thermostatic swiich. The
(@ cold- start/hot-start relay is activated.

If the time relay has not been energized for 30 or 10
minutes, the contact in the relay will be closed. The
cold- start valve will then be grounded via terminals
30 and 87 of the cold-stari/hot-start relay, terminals
87 and 31 of the time relay, and the thermostatic
switch.

Saab:900
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200-26 Technical description

In model year 1981 Turbo cars and model year 1982
Turbo cars with automatic transmission, this system
would deliver an excessive quantity of fuel. These
cars are therefore fitted with an additional relay to
restrict the flow of fuel by pulse modulation of the
cold-start valve. The relay is activated by the fuel
booster pressure switch and is connected in circuit
between the time relay and the cold- start/hot-start
relay.

—|
17
Pl

|
QI 300

1 Thermostatic time switch
’ 2 Cold-start valve
3 Fuel booster pressure switch
4 Time relay
5 Cold-start/hot-start relay
6 Thermostatic switch
7 Fuel pump relay
8 Pulse relay
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o

Saab 800
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Technical description

200-27

e

Fuel enrichment system,
1984-

A new fuel enrichment system was introduced was
introduced on model year 1984 cars.

The system is controlled by a P11 relay. This relay
replaces the time relay, the cold-start/hot-start relay
- and the pulse relay incorporated in the earlier sys-
term.

The system consists of two main functio:::

A Starting system
B Acceleration system

A Starting system

1 Cold starting, engine temperature below
+18°C (+65°F)

a. When the starter motor is engaged the cold-start
valve provides fuel enrichment.

Operation of the cold-start valve is controlled by
the thermostatic switch and the thermostatic time
switch.

The maximum injection time is about 9.5 sec-
onds, which is obtained at an engine tempera-
ture of -20°C (-4°F). At higher engine tempera-
tures the injection time is progressively shorter.

P11 relay

25/18°C
77/64°F

2

nn
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S 2/418

1 Thermostatic switch
2 Thermostatic time switch
3 Cold-start valve

Saab 900
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200-28 Technical description

b. When the starter motor is engaged, the P11 relay
also receives a signal and grounds terminal 11 of
the Lambda control module. The control module
sets the modulating valve to a fixed pulse ratio
greater than 92%(fully open). More fuel is deliv-
ered via the injectors. This function continues to
operate for three seconds after the engine has

started.
—_— "‘a
50 TKK . ﬁ ‘
016 2
— Ng5 :E 11 4 3 2 |

TlP(LTRK(L X2 . W31

= i

n @
+ g {
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n
3
1 Thermostatic time switch A
2 Modulating valve E -
3 Lambda control module

4 P11 relay - 1

2 Hot starting, engine temperature above 25°C

_ (TT°F)

a. In the same way as when the engine is started

from cold, the P11 relay receives a signal from
the starter motor. The modulating valve opens
fully and enrichment takes place via the injectors,
which deliver a boost of fuel. This function con-
tinues to operate for three seconds after the en-
gine has started.

. If the engine fails o start after 1.4 seconds, the
hot-start relay is energized. This relay is a pulse
relay and enrichment takes place via the cold-
start va've in the form of fuel injection pulses
having a duration of C.1 seconds.

1 Cold-start valve
2 Hot-start relay 3

Saab 900
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Technical description

200-29

B Acceleration system

This system of fuel enrichment improves the driv-
apility of the car after starting. It is controlled by a
fuel booster pressure switch which senses pressure
changes in the intake pipe.

Driving with a cold engine, below +18°C (+65°F)

Fuel enrichment takes place via the cold-start valve.
When the fuel booster pressure swiich closes,
power is supplied to the cold-start valve. This valve
is grounded via the thermostatic switch and the ther-
mostatic time switch. Enrichment ceases when the

~ engine temperaiure reaches +25°C, at which tem-

perature the thermostatic switch breaks the circuii.
If engine temperature reaches +25°C (77°F) within

“two minutes of starting, the P11 relay will operate.

The modulating valve then opens fully so that addi-
tional fuel is delivered to the engine through the in-
jectors.

Driving with a hot engine, above +25°C (+77°F)

Each time the fuel booster pressure swiich closes, a
signal is sent to the P11 relay which senses that the
thermostatic switch is open and no enrichment can
be provided via the cold-start valve. The P11 relay
therefore grounds terminal 11 of the Lambda con-
trol module. The modulating valve opens fully and
enrichment takes place as a boost of fuel is deliv-
ered via the injectors. This cycle is repeated every
time the fuel booster pressure switch closes, but not
after two minutes has elapsed from starting.

3
—

i

S /421

1 Fuel booster pressure switch
2 Cold-start valve
3 Thermostatic switch

—

50 TKK

TRK .
’/ 87 TIP- X2 31

11

S 2422

1 Thermostatic tirﬁe switch

2 Starter motor

3 Lambda control module

4 Modulating valve

5 Fuel booster pressure switch

6 P11 relay

Saab 200
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200-30 Technical description

Connecting pins on the P11 relay

The relay has eight connecting pins, as follows:
87 = Feed to relay

31 = Relay grounding point

11 = Connecting pin for control of Lambda con-
trol module. Each time pin 11 is grounded,
the modulating valve opens fully and pro-
vides full-load enrichment.

50 = Signal from starter motor. This signal ini-
tiates the time function of 140 + 20 sec-
onds, during which time full-load enrich-
ment takes place.

) N

S 2/423

TKK = Thermostatic swiich
Through this pin the relay senses whether
the switch is open or closed.

TIP = Fuel booster pressure switch

Through this pin the relay receives a signal
from the starter motor (pin 16), which ini-
tiates fuel enrichment each time the starter
motor is engaged. Enrichment continues
for three seconds after the engine has
started.

Through this pin the relay also receives a
signal when the fuel booster pressure
switch closes (acceleration boost).

Cars with a manual gearbox also have:

TRK = Throttle positicn switch
Senses whether the throttle is open or
closed. ,

X2 = Signal to fuel shut-off relay, which prevents

fuel shut-off when the engine is cold.
Together with the throtile position switch,
this function inhibits enrichment through

the P11 relay during deceleration (over-
run).

Saab 900
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S 2/423

'fFueI boosting system

Turbo engines without BPC
(-1982)

The fuel boosting system performs two functions: it
assists in the internal cooling of the engine when it
is subjected to sustained periods of load and it also
provides the extra fuel required for rapid accelera-

- tion.

Fuel boosting is achieved by means of a special
warm-up regulator which is actuated by the com-
pressor pressure via a control system.

Technical description 200-31

Fuel boosting system

1 Pressure vessel

2 Electric control valve

3 Delay valve (6 s) (manual gearbox cars only)
4 Non-return valve

) $7949

The control system consists of:

1 Pressure outlet in ths throlile body (ipstream of the
butterfly)

2 Delay valve (6 s) (manual gearbox cars only)

3 Non-return valve

4 Pressure vessel

5 Electric control valve

6 Throtile position sensor (62° throitle opening)

7 Warm-up regulator with pressure control function

8 Constrictiond 2 mm (automatic transmission cars
only)

Saab 900
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200-32 Technical description

The control system has the following two func-
tions:

Tul
on |

ey e L e R R 5 ot

Turk

| Heavy load (not full throttle) i oot
Air from the compressor flows via the delay valve i
through the eleciric conirol valve which, in its nor- ;.
mal position, allows the pressurized air to pass to 5
the warm-up regulator so that enrichment takes
place.
The delay valve ensures that the fuel boosting sys-
tem is not activated for temporary increases in load
which would otherwise result in unnecessarily high
petrol consumption and unnecessary hydrocarbon
emissions.

The
Deviations, cars with automatic transmission B g?lt:
(Double connections to the throttle body) o
Under load, cars with automatic transmission pro- whi
duce a more powerful signal in front of the throtile =of
butterfly. This signal is reduced to the desired level bar
by a constriction inside the throtile. phr
Cars with automatic transmission are not equipped int
with a delay valve because temporary load in-
creases (pressure surges) do not occur to the same
extent as on cars with a manual gearbox.

TG
' sazs9

{1,1
Il Full throttle <
Via the non-feturn valve, the pressure vessel is in :
communication with the pressure generated by the ; . Tu

compressor, thereby increasing the residual pres- ﬁ !
sure enough to maintain the same level over a long : : ! Pri
period. B .;;.Q\,;c; & | ;“E
When the throttle is fully open, the electric control i A ) I b”;
valve is activated via the throttle position sensor, re- : i : i

suliing in immediate regulation of the control pres-

sure and corresponding fuel enrichment due to the A
"residual pressure” in the pressure vessel, :G
57296 u
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8
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‘0

Turbo engines with BPC, 1982

‘On model year 1982 and later cars equipped with
- Turbo BPC, the warm-up regulator is connected di-
rectly to the intake pipe.

The special warm-up regulator on Turbo engines in-

w corporates a steel diaphragm valve. The pressure

| of the spring in the valve is'influenced not only by a
- bi-metal regulator but also by a rubber diaphragm
which responds io the pressure generated by the
compressor. At a charging pressure of approx. 0.4
bar (5.8 psi), the spring pressure on the steel dia-
. phragm is reduced and there is a consequent drop
in the control pressure.

Full-load enrichment, 1988
(Cl fuel injection system, B201
with catalytic converter)

Turbo

Pressure-controlled full-load enrichment supple-
~ ments the speed-controlled full-load enrichment
' function and also the enrichment that is controlled
by the throtile buiterfly via the throtile position
switch.

A pressure switch in parallel with the speed relay

senses the pressure in the inlet manifold. At pres-

sures between 0.25 and 0.30 bar, pin 7 of the con-
irol module is grounded via the pressure switch and
full-load enrichment takes place (fixed pulse ratio

~ 85%).

' The =nging speed at which the speed relay oper-
ates «iid activates the full-load enrichment function
has been changed from 3800 rpm to 4600 rpm (pin
7 of the control module is grounded via the relay).

- Activation of the enrichment function takes place

only at throttle angles less than 72°.

At full throttle (throtile angle greater than 72°), pin
11 of the control module is grounded and a fixed
pulse ratio of 92%is then obtained.

§$2034

Saab 900
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200-34 Technical description

Over-revving limiter for LF
Turbo engines | ,' B2

The safety function designed to break the circuit to
the fuel pump when the engine stops consists of a
pulse sensor in the pump relay which is actuated by
the ignition pulses. If the ignition pulses fail to occur
for a period of one second or more, the relay will
break the circuit so that the fuel pump and other fuel
system components receive no current.

The relay incorporates an over-revving limiter which
breaks the circuit to the iuel pump at approx. 6000
rpm.

Saab 900
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200-35

e s

LH fuel injection system,
B202 injection engine

General

The Bosch LH-detronic L ufimassenmesser H
itzdraht) fuel injection system, comprising a mass air
flow sensor incorporating a filament (hot-wire sen-
sor), combines the best feaiures of different fuel in-
jection systems with measurement of the air mass
, 1.e. the density of the induction air is taken into ac-
count - unlike earlier fuel injection systems.

in the LH-Jetronic system, the air mass consumed
by the engine is measured, which means that allow-
ance is made for the composition of the air (temper-
ature, pressure and humidity). Measurement of the
air mass is performed by the mass air flow sensor
with the hot- wire sensor, which measure the air up-
stream of the inlet manifold.

This method provides a more exact measure of the
quantity of oxygen supplied to the engine by the air
mass, which determines the quantity of fuel required
for efficient combustion.

In all previous fuel injection systems, only the air
volume (quantity of air) and/or the atmospheric pres-
sure has been taken into account.

The LH system has the following advantages over
earlier types of fuel injection:

Compensation for temperature variations.

Adjusts the quantity of fuel io the quantity of ox-
ygen at high altitudes.

Fewer components.
Lighter.
Fewer moving parts.

Wider scope for adapting the quantity of fuel to
actual needs (warm-up period/acceleration
phase).

Saab 900
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200-36 Technical description

~Fuel injection system, EU (1984-)
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Fuel injection system, EU (1984-)

Fuel tank

Fuel pump

Feed pump

Fuel filter

Fuel injection manifold
Fuel pressure regulator
Control module
Distributor

Ignition coil

Coolant temperature sensor
Injector

Vacuum line

Intake pipe

Throttle position sensor
Auxiliary air valve
Mass air flow sensor
Pressure switch

Main relay

Fuel pump relay
Battery

Ignition switch
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i

Fuel injection system, cars with catalytic converter

J)
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A Fuel injection system, cars with catalytic converter

Ooe~NoOO~ WD —

10
11

13
14
15
16
17
18
19
20
21
22

Fuel tank

Fuel pump

Feed pump

Fuel filter

Fuel injection manifold
Fuel pressure regulator
Control module
Distributor

Ignition coil

Coolant temperature sensor
Injector

Vacuum line

Intake pipe

Throttle position sensor
Auxiliary air valve
Mass air flow sensor
Oxygen sensor
Pressure switch (Turbo only)
Main relay

Fuel pump relay
Battery

Ignition switch
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Principle of operation

fn tt
The operating principle of the system is as follows. aiyf
An electric fuel pump pumps fuel from the fuel L wire
tank, building up pressure in the fuel system. The . the
level of the pressure is governed by the pressure | mot
regulator , which maintains a constant ratio be- ¢ with

tween the fuel pressure and the pressure in the in- . mot
take pipe. As a result, the quantity of injected fuel is ihe
unaffected by variations in the inlet manifold pres-
sure and is influenced only by the amount of time
the injector is open.

The fusi i injected by the injectors (electrically
cantroliad solenoid valves) fitted in the intake pipe
close to the inlet valves and connected by a com-
mon fuel injection manifold .

The time the injectors femain open is determined by
the engine load.

On M1989 and later cars the injectors are fitted with

a plastic sleeve. A nozzle of new design improves \

the long-term characteristics.
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The mass air flow sensor consists of an alumin-
ium housing enclosing an air duct. On M1989 and

later Saab 900 Turbo models with catalytic con- . 3:)?
verter (LH2.4), the mass air flow sensor housing is Z

made of plastic. Located in the centre of the duct is u} Th
a tube which houses the platinum filament (hot wire). ule
The temperature of the hot wire is maintained at ap- 4
prox. 100°C (212°F) above the temperature of the On
inlet air, regardless of the comiposition of the air or U thr
the air flow. : thi
The device for controlling the current required to a4
maintain the hot wire at a constant temperature con- | thr

sists of a bridge circuit and a detector resistor, the
voltage variation across which is directly propor-
tional to the magnitude of the inlet air mass.

The electrical components are located in a module
on the mass air flow sensor housing. Since the hot
wire is sited inside the inlet duct it can become

& Th

E - fo
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s 237

id!
coated with dirt which reduces its sensitivity and af- sa
fects the results of measurement. To keep the hot en
wire free from dirt, it is heated to a temperature of ‘
about 1000°C (1830°F) for one second. This takes ko

place four seconds after the engine has been
switched off.

Saab 900
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200-39

o

in the event of a break in the signal from the mass
air flow sensor (MIAF sensor)caused by a broken hot
wire, for instance, an emergency system built into
the control module and known as the "Limp- Home"
mode will take over, enabling the car to be driven
with impaired performance. When ihe Limp-Home
mode is in operation, the CHECK ENGINE lamp on
the instrument panel will light up.

The electric signals from the temperature sensor
and throtile position sensor (two positions), the ig-
nition pulses from the ignition system and the signall
from the mass air flow sensor are all fed into the
control module’s microprocessor which then pro-
cesses the information and determines the time that
the injectors remain open. The hot wire burn-off
function is also controlled by the control module’s
MiCroprocessor.

Other functions stored in the control module include
full- load enrichment at different engine speeds, ex-
tra acceleration enrichment when the engine is cold,
and idling contirol on cars equipped with IAC.

The temperature sensor is of NTC (Negative Tem-
peraiure Coefficient) type and it sends a continuous
engine temperature signal direct to the control mod-
ule. If there is a break in the signal from the tem-
perature sensor, a signal is simulated by the control
module and the system functions on the assump-
tion that engine temperature is +20°C (68°F).

The throttle position switch tells the control mod-
ule whetherthe throttle buiterfly is in the fully open
or idling position.

On M1991 and later cars with a B212 engine, the
throttle position swiich has been replaced by a
throttle position sensor which continuously and
steplessly informs the control module of the current
throttle butterfly angle.

The auxiliary air valve compensates for losses due
o friction when the engine is started from cold by
“liowing air to bypass the throtile butierfly.

On cars equipped with a catalytic converier, the
auxiliary valve has been replaced by an

idle air control (IAC) valve which also compen-
sates for momentary increases in the load when the
engine is idling. On M1991 and later cars with a
B212 engine, this valve is of new design, see under
"Components”.

Technical description

Saab 900
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200-40 Technical description

LH 2.4 fuel injection system . Co

The LH 2.4 fuel injection system has been intro-
duced on all M1988 and later cars with a B202i en-

i €
gine and on all M1998B and later Turbo cars. This : 52
system is a further development of the earlier LH 2.2 sl
fuel injection system. The improvement consists pri- : ﬁ Ao ¢
marily of an expanded memory capacity for the con- ‘
irol module, as a result of which the moduls is fitted . The
with a 35-pin connector. - overl
Special LH 2.4 functions: j fuell

o Control module with expanded memory

e IAC valve with integral Limp-Home system foi

o Adaptive (intelligent) idling control system Whe
o Adaptive Lambda system _  fially
A e Integral deceleration function (fuel shut-off) ' ’ Ang
o Improved function for shift-up indication : g:,z ;
o New CP valve L/ %on
e Integrated fault-diagnosis system ?(' uppt
o Pressure-switch function integrated in control rapit
module - fuell
M1990 and later cars have additional LH 2.4 func- ] lr‘;]ngs
tions:

o Wider scope for diagnosis with the integrated E [
fault- diagnosis system

o new control module
o Possibility of carrying out fault diagnosis and fault
tracing using an ISAT ( [ ntelligent SA ab T ester)

On M1991 and later cars a number of new diagnos-
tic trouble codes, which can be read on an ISAT,
have been included in the fault diagnosis system.

LH 2.4.2 fuel injection system

The LH 2.4.2 fuel injection system was introduced

on M1991 cars with all versions of the B212 engine.

The most important changes are the wider scope for

fault diagnosis made possible by a new control mod-

ule and the substitution of a throitle posmon sensor ’
for the throtile position switch.

The IAC valve is also of new design.

Saab 900
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Components

Fuel tank

The fuel tank is made of injection-moulded plastic
and houses the fuel level transmitter, the pump inlet
line and a connection for the fuel return line.

The tank is equipped with a breather system and
overfill protection, which = lows for expansion of the
* fuel inside the tank.

Fuel tank ventin., and overfiil
protection -
When fuel is added to the tank air is evacuated par-
tially through the breather pipe (3).
’ An air cushion is formed at the top of the tank when
~ the level of fuel reaches the lower opening of the
breather pipe (3), owing to the action of a constric-
tion (5) positioned in the breather hose (4) for the
' upper section of the tank. The consiriction inhibits
' rapid changes in volume when the car is being re-
fuelled but does not affect gradual changes in vol-
ume occasioned by temperature variations or the
movement of the car when it is being driven.

- = Q

Fuel tank ventilation and breather system

1 Fuel tank 6 Vent hose

2 Filler pipe 7 Filler cap

3 Breather pipe 8 Vacuum valve

4 Breather hose 9 Expansion space

5 Constriction 10 Return fuel line
Saab 900
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The tank is vented externally through the vent hose

€
(6) which runs from the filler pipe up the rear corner Egn
pillar and along the roof (above the headlining) down

through the left front corner pillar and into the en- The fi
gine bay. On late-production model year 1985 and the fu
later cars the vent hose is connected to a spigot on and 1«
the outer end of the filler pipe. L tled fe
Under normal conditions, the filler cap makes a tight - relief
seal with the filler pipe. However, the cap incorpo- . prese
rates a vacuum valve which will prevent the fuel tank § thep
from collapsing as a result of the pressure difference medi
that could arise if the ventilation system should be- - Anel
come blocked. . fuelfi
. vesst
plied
b matic

’(

Fuel pump, EU (1984-)

The electric fuel pump is fitted inside the fuel tank
and afilter is connected to the pump inlet. The pump
and motor form an integral unit and cannot there-
fore be repaired. The pump is fitted with a relief valve
which opens if the fuel pressure becomes excessiv:2 : 4
for any reason. ' 1
A non-return valve in the pressure line from the
pump prevenis the pressure in the fuel line from
dropping immediately after the pump stops running.

IS
@
S 2/341

Fuel pump

1 Inlet

2 Relief valve (safety pressure)
3 Pump unit

4 Rotor

5 Non-return valve

6 Outlet

Saab 900
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" Fuel pump, cars with a catalytic
converter (-1988)
“The fuel pump (1), housed in a container (2) inside
the fuel tank, is an electric rotary pump. The pump
and rotor are factory-sealed and cannot be disman-
tled for overhaul or repair. The pump incorporates a
relief valve which opens if the pressure exceeds a
: preset limit,. A non-return valve in the feed line from
the pump prevents the pressure from dropping im-
mediately after the pump has stopped running.
An electric feed pump (3) supplies the container with i
fuel from the tank. The container acts as a pressure o
vessel and, since the main fuel pump is always sup-
plied with fuel under pressure, this prevents the for-
mation of vapour locks.

=1L
,

e e
w/

-

“

(\S)

Fuel pump

S 1 Fuel pump
2 Container (pressure vessel)
3 Feed pump

Fuel filter

o

On model year 1985 and earlier cars the fuel filter is
mounted on the left-hand wheel arch, in the pres-
sure line between the fuel pump and the fuel injec- 1 2 3
tion manifold.

. On model year 1986 and later cars the fuel filter is
’ mounted underneath the car on the right-hand side
¥ forward of the fuel tank.

The filter consists of an aluminium housing holding
a nylon filter and a paper element.

L

l_ - S2/341

S 2/348

1 Paper element
2 Filtsr
3 Nylon strainer

Saab 900
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200-44 Technical description

Fuel pump, 900i/S16 (1989-)

On model year 1989 and later cars, all Saab 900i/S
models with a B202 engine have been fitted with a
fuel pump of new design. It is of ejector type. The
pump is clamped between the top and boitom of the
tank, located by ribs on the bottom of the tank and
secured at the top by means of a screw top (7).
Any flexing of the tank is absorbed by the fuel pump
spring element (9).

S$2/1432

Fuel pump, Saab 900i/S (1989-)

Main pump
Ejector pump
Filter
Reservoir
Pump delivery line
Return line
Screw top
Seal
" Spring
Breather pipe, filter

- -

The design of the tank has been modified to accom-
modate the new pump.

The pump cannot be fitted in fuel tanks of earlier
pattern. ‘ :

pump.

Modified design of tank to accommodate the new fuel ;

Saab 900
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Technical description  200-45

e

The principle of operation of the pump is basically
the same as in earlier pumps having a main pump
and a feed pump. However, in the new fuel pump
the feed pump has been replaced by an ejector
pump which is driven by the flow of return fuel.

The function of the ejector pump is to ensure the
main pump with a supply of fuel. Owing to the loca-

- tiori of the main pump in the reservoir, the supply of
fuel to the engine is maintained during cornaring and

acceleration, even when only a small guizniity of fuel
remains in the tank.

The pump unit, with the ejector pump at tie bottom,
is seated in a sump in the botiom of the tank. This

~ensures that the ejector pump will not run dry, even

when only a small amount of fuel remains in the tank
and when the car leans over heavily.

When the fuel system is completely drained and the
tank is empty, at least five litres of fuel must be
poured into the tank before any of it can run into the
reservoir.

The engine is always supplied with fuel in the fol-
lowing situations:

1 The car is tilied 10%to the front and 10%to the
left. Quantity of fuel at least five litres.

2 The car is tilted 10%to the right. Quantity of fuel
at least 13 litres.

of fuel 2.6 litres.

. 3 The car is standing on a level surface. Quantity

I

uel

4 When the car is tilted to the left, the space where
the pump is located fills with fuel so the engine
can be supplied with fuel until the tank is as good
as empty.

2/1565

The siting of the main pump in the reservoir ensures a
continuous supply of fuel to the engine.

2/1566

The position of the reservoir and the design of the tank
combine to ensure a continuous supply of fuel to the
engine in most situations.

Saab 900
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200-46 Technical description

Fuel tank and fuel pump,
900 Turbo (1990-)

The pump is of the same type as earlier with an
ejector pump feeding the main pump, but with a
number of modifications.

Mounting in the tank has been simplified by the in-
troduction of a new screw top and a new type of
rubber seal. This means that a simpi~r ool can be
used for removal and fiiting at the sar 1 iime as the
risk of leakage is further reduced.

The fuel pumg filier is fitted v+ith a vent pipe to evac-
uate any vapour wiich might form.

The fuel tank has been adapted to the new pump,
including a modification of the design of the retain-
ing ring. .

1 Reinforcement ring
2 Sealing ring

3 Fuel pump

4 pump cover

5 Screw top

6 Alignment marks
7 Fuel tank

Fuel tank and fuel pump (M1990)

Saab 800
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(

Fuel pump (introduced in 1990)

garlier fuel pumps have been replaced by a fuel

pump with a line pressure ejector (positive ejector)

with effect from the following chassis numbers:

'» AL 8007857

o AL 5003012

o AL 7021651

This fuel pump is also a replacer 2nt pump for 900i

cars with a B202 engine (M198: ) and all 800 cars
‘with a B202 engine (M1990-)

The fuel pump's ejector is connecied across the line

pressure side and the non-return valve is positioned

in the fuel pump's feed line. In other respects it is
similar to the fuel pump that was introduced before

' the above chassis numbers.

Technical description 200-47

Fuel pump with positive ejector

1 To fuel filter
2 Non-return valve

+ 3 Feed line
4 Return line
Saab 900
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200-48 Technical description

Fuel pressure regulator . Fue
The fuel pressure regulator is located immediately X The\:
adjacent “to the fuel injection manifold and is —9 ?'O':.
mounted on a bracket bolted to the inlet manifold 6 1? ¢ 1oC |cl>
and cylinder head. regu
The purpose of the regulator is to maintain a con- ‘
stant ratio between the fuel pressure immediaiely
upsiream of the injectors and the pressure in the in- |
let manifold.
The regulator comprises two chambers, separaied
by a diaphragm which is held against a valve by a
spring and the negative pressure in the inlet mai-
fold. :
The regulator has three connections: one for the fuel .
line from the fuel injection manifold, one for the re- ,
turn fuel line to the tank, and one to the inlet mani-
Fuel pressure regulator Th
foied 1 To inlet manifold ' E
0 Inlet maniro :
2 Spring 3 :‘;c?c
. 3 Diaphragm 1
4 Valve  vass
5 Return fuel for tl
6 Fuel injection manifold vact
The
. . bod
Injectors ~ min:
The injectors are of solenoid type and the quantity e whic
of fuel that is injected, i.e the opening duration of the 1 g £ butt
valves, is determined by the control module. The in- 6 i 7 = Insic
. jectors all open and close simulianeously. f@ . thro
When the engine is running they open unce each 5 ~ On
for revolution of the engine, when starting from cold idlin
they open twice for each engine revolution. tuat
The injectors are fitted in the inlet manifold, one for j Af‘f
each cylinder, and inject the fuel immediately above A A sitic
the mating surfaces of the inlet manifold and cylin- tact
der head. 7 rich
The opening duration of the valves is regulated & <
within very tight limits: 2-12 milliseconds (1 millisec- 4
ond = 1/1000th of a second). i
‘ 2
3 ==
1 Body
2 Nozzle
3 Insulation
4 Spring
5 Coll
6 Electrical terminal
7 Filter
Saab 900
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Technical description  200-49

e

Fuel injection manifold

The fuel injection manifold is in direct communica-
tion with the injectors. Also connected to the fuel in-
jection manifold are the fuel line and fuel pressure
regulator.

~

Throttle position switch

The throttle bodly is bolted to the inlet manifold and
accommodates the throttle buiterfly, the idling air
passage with idling adjustment screw, connections
for the auxiliary air valve hoses and an outlet for the
vacuum control unit on the distributor.

The throttle position switch is screwed to the throttle
body and consists of a casing incorporating a ter-
minal for the connection of the built-in contacts

- which send signals on the position of the throtile

i
%0

butterfly to the control module.

Inside the casing is a cam plate thaf is linked to the
throttle butterfly spindle and acts on the contacts.

On idling, the throtile butterfly is in the position for
idling and the idling contacts are closed by the ac-
tuator.

At full throttle, the butterfly is in the full throttle po-
sition and the cam plate closes the full throttle con-
tacts and the engine receives exira full-load fuel en-
richment.

hrotile position switch

1 Actuator

2 Cam plate

3 Full throttle contacts

4 Microswitch (butterfly closed) '
5 Butterfly spindle

Downloaded from www.Manualslib.com manuals search engine
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200-50 Technical description

Throttle position sensor (1991-) | idle
The earlier throttle position switch has been super- ¥ (LH
seded by a throttle position sensor which provides £ Their
the control module with continuous and stepless in- L ofair
formation on the angle of the throttle butterfly. This : 4ir is
information is used for various purposes, including idle 2
fuel shut-off. ] from
The throttle function is adaptive, i.e. the control mod- § Thel
ule "learns” which signal corresponds to idling and 4 a bui
which signal corresponds to full throtile. This means ous I
that manual adjustment is unnecessary. % mnaxi
‘ ¢ I' ‘Toge
I toma
o sie
© N ’ " (<) be
Auxiliary air valve £ o inc
The auxiliary air valve is mounted on the engine’s E
thermostat housing and acts as a by-pass passage co
enabling air to flow past the butterfly in the throttle he
body when the engine is cold. tel
The auxiliary air valve consists of an aluminium body hi
with a connector for the internal heating coil and g o2
spigots for the hoses from the throttle body.Running | For
through the aluminium body is an air passage which 254

is opened and closed by a valve disc operated by
the bi- metallic strip.

When the engine is cold,-the air passage is fully
“ open. When the engine is started, the heating coil is

energized and heats the bi-metallic strip which then g
gradually.closes the valve. g
If the engine is hot when started, the heat given off
» opening only very slightly. 1 Bi-metallic strip

2 Coil

3 Electric terminals

4 Valve disc

Saab 900 n
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Technical description 200-51

gy

Idie air control (IAC) valve

(LH 2.2)

The idle air control valve allows a controlled volume
of air to by-pass the throtile buiterfly. The volume of
air is determined by the degree of opening of the
idle air control valve, which is controlled by signals
from the L.H control module.

The idle air control valve is a rotary slotted valve with
a buili-in two-stage motor ths 2 maintains a continu-
ous reciprocating action, turni.ag the valve through a
maximum angle of 90°.

Tagether with the mass air flow sensor system, au-
tomatic idle control has been introduced to give:

o steadier engine speed

s better cold-starting and warm-up performance

e increased idling speed on engagement of the air
conditioning system

a compensation for reduced engine speed due to a
heavier load from the steering servo pump and al-
ternator charging and when the car is driven at
high altitudes

= a deceleration function.
For a description and fault diagnosis, see section

- 254 in Service Manual 2:4.

<d <q
=
—
3— 4
——5

Idle air control valve

1 Valve body

2 Valve

3 Casing

4 Solenoid

5 Electric motor casing
6 Three-pin connector

Saab 900
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200-52 Technical description

IAC valve with integral Limp- i Temn
Home function (LH 2.4) . resi
The Limp-Home function, which comes into opera- . The t
tion when a fault occurs in the IAC system, such as

manif
a loose conrection, causes the valve o give a fast modu
idling speed of 1200 rpm.

the e
The earlier three-pin connector has been replaced quarn
by a two- pin corracior because the connecior on ture.
the IAC valve is u: wa-pin type.

Whei
the v
riche
{0 ca
intak
As tF
\ of fu
The
whic
Tem
IAC valve, LH 2.4.2 (M1991-) " e
As distinct from earlier versions, the IAC valve now low |
v : . cont
has two windings which correspond to each other in
the event of a voltage drop, such as occurs when If th
the AC system is engaged. “iptf
Whenever necessary, a spring in the valve sets it in gne g
Limp- Home mode with a small opening which gives
an engine speed of about 850 rpm when there is n
load on the valve. :
LK
The
on '
All
x — rpr
Adaptive idling control stol
system (LH 2.4) A
The adaptive (intelligent) idling control system var- ma
ies the idling speed and IAC setting continuously the
and automatically compensates for all normal vari- ing
ations. The
The microprocessor "remembers” the opening the tion
IAC valve had the last time the engine was run at inf
idling speed. This system reduces the need for ser- pel

vice and the setting is constantly maintained at a
high level.

Saab 900
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Technical description  200-53

j

L'vf"‘ 2.

- Temperature sensor (NTC
resistor)

The temperature sensor is screwed into the inlet
manifold flange. lis function is to provide the control
module with information about.the temperature of
the engine. The control module then regulates the
'quantity of fuel injected according to the tempera-
fure.

When starting from cold and during the first part of
the warm-up period, the engine requires a much
richer fuel-air mixture on account of the losses due
io condensation in the combustion chambers and

S 2/347

Temperature sensor (NTC resistor)

Zamyg iy

intake pipe. )
. . . 1 Resistor
N As the temperature of the engine rises, the quantity 2 Body
g of fuel injected is decreased proportionately. 3 Connector

~ The temperature sensor consisis of a brass body
which holds a resistor of NTC type. NTC (Negative
Temperature Coefficient) resistors have a low resis-

~ tance at high temperatures and a high resistance at

= ’ low temperatures. The temperature sensor sends a

B

" gontinuous signal to the control module.

[f the signal from the temperature sensor is inter-
rupted, a signal will be simulated in the control mod-
- ule which gives a function on the assumption that

- engine temperature is +20°C (68°F).

LH control module (LH 2.2)

The LH control module is located inside the cabin
on the right-hand side underneath the dash panel.

All necessary reference data, such as maximum
m pm, full-load enrichment, hot wire burn-off, etc., is
. stored in the control module’s memory.

A microprocessor processes the signals from the
mass air flow sensor and other sensors, as well as
.~ the data from the memory, and calculates the open-
‘ ing duration of the injectors.

S2/325

The LH control module also contains auxiliary func-
tions for emitting fixed signals in the event of a break
in the signals from the mass air flow sensor or tem-
perature sensor.:

¢ Mass air flow sensor: the Limp-Home function.

o Temperature sensor: a simulated signal for an
assumed engine temperature of 20°C (68°F).

Saab 900
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200-54 Technical description

Control module with expanded . Mas
memory (LH 2.4) j The
The expanded memory of the control module en- t Klt;;'ni
ables new n_mpitoring and control functions to be in- 3 from‘
corporated in it. - the air
To accommodate the new functions, a 35-pin con- ~ filame
necior replaces the earlier 25-pin connector. i outlet
- filter.

'm A S e e

|
Control module (LH 2.4.2) » ? The 1
The LH 2.4.2 control module is adapted to system i consl
changes resulting from changed components but £ abov
also contains software changes which affect other

the ¢
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additional functions.

Engagement of the Lambda sensor when the engine
is started from cold is a functior: of time instead of
temperature as it was before. This means that the

theoretical limit at which control can start is reduced
from 16°C to 0°C. :

AC engagement is governed by the LH control mod-
ule.

The AC relay is discontinued.

Saahb 900
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Technical description 200-55

 Mass air flow sensor

The mass air flow sensor is fitted between the air -
—— jiiter and the intake pipe. 5
it consists of an aluminium body (plastic with effect-
from 1989) enclosing an air duct. Centred inside
thé air duct is an inner tube incorporating a platinum VNN NV ‘
y filament (hot-wire sensor). On both the inlet and | |
outlet sides the hot wire is protected by a fine-mesh | 2
' filter. T ===
| J L
P Al
- VIZ I I I T TR IANTI T AT AL =
L
1 4 3 2 1 @
h Mass air flow seréor
’ 1 Fine-mesh filter
’ 2 Detector resistor
Gt 3 Hot wire (filament)
4 Inner tube

5 GO adjusting screw

©  The temperature of the hot wire is maintained at a
constant level of approximately 100°C (212°F)
above the temperature of the inlet air, regardless of
the composition of the air or the air flow.

Since the hot wire is sited inside the inlet duct it can

- become coated with dirt which reduces its sensitiv-
ity and affects the results of measurement. To keep
the hot wire free from dir, it is heated to a temper-
ature of about 1000°C (1830°F) for one second. This
takes place four seconds after the engine has been
switched off.

The main relay releases after filament burn-off.

The device for controlling the current required to
maintain the hot wire at a constant temperature con-

—_—

ye v v

~ sists of a bridge circuit and a detector resistor, the
voltage variation across which is directly propor-
tional to the.magnitude of the inlet air mass.

The electrical components are integrated in the

J mass air flow sensor housing which also contains a

’ potentiometer, accessible from the outside, for ad-

justing the CO content at idling speed. This adjusi-

ing screw was discontinued on the LH 2.4 sysiem

with effect from 1989 since the function is incorpo-

rated in the new LH control module. The plug which

previously covered ihe hois for the GO adjusting
screw has therefore also beein discontinued.

In the event of a break in the signal from the mass

air flow sensor caused by a broken hot wire, for in-

stance, an emergency system built into the control

52/327

module and known as the "Limp-Home" mode will
take over, enabling the car to be driven but with im-
paired performance.

- Saab 900
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200-56 Technical description i

-
Air cleaner . Eva|
The air cleaner, mounted on a bracket on the left- (LH
hand wheel arch, consists of a cylindrical container § Gase
to which an air intake is connected. Inside the con- trappe
tainer is a folded paper element and the removable : pass
cover is secured by means of four toggle fasteners. gine v
The cover incorporates a connecting sleeve for the . Thep
mass air flow sensor which is secured by means of by it
two toggle fasteners. func’ti‘
. | ' 1 engin
Adaptive Lambda system (LH 2.4) »

The adaptive (intelligent) Lambda system compen-
sates for variations in the fuel-air mixture.

This compensation is carried out by raising or low- ‘
ering the basic setting according to the variations &
occurring in the system, which can be caused by air ' '
leaks, fluctuations in the quality of the fuel or normal

wear and tear.

No basic setting or adjustment of the Lambda sys-
tem is necessary.

(
)
Integrated deceleration function 5
(LH2.4) Int
The deceleration function shuts off the supply of fuel : The
during engine overrun. The system supersedes the & Impr

throttle dashpot function and results in reduced fuel
consumption and cleaner exhaust emissions.

The mechanical throtile butterfly damper has been
discontinued.

fault
lamj
dure
catit
poir

Int

Shc
sys
nals
The

Q.
&

Shift-up indication

Now that shift-up indication is built into the new con-
trol module, the relay and all sensors and switches
that were previously incorporated in earlier shift-up
indication systems have been discontinued.

—

Saab 900
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Technical description

200-57

& =L

Evaporative-loss control device
(LH 2.4)

Gaseous hydrocarbons from the fuel tank are
trapped in the charcoal canister. They subsequently
pass through the canister purge valve into the en-
gine where they are burnt.

The purge valve on the charcoal canister is activated
by ='nnals from the control module. The purging
func 1 is dependent on engine load conditions and
g g ¥oneed,

Integrated fault-diagnosis system

~ The integrated fault-diagnosis system facilitates and

»
’

improves fault diagnosis. The system displays a
fault code by flashing the CHECK ENGINE warning
lamp a varying number of times and with varying
duration. By consulting the list of fault codes, the lo-
cation of the fault can be narrowed down or pin-
pointed. See also "Fault diagnosis system LH 2.4".

Integrated pressure sensor

Should a fault arise in the Turbo pressure regulating
system, the LH control module will interrupt the sig-
nals to the injectors.

The earlier pressure switch has been discontinued.

Saab 200
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Air induction system 232-1
Air induction system
e Preheating . . . . ... ool 232-1 Function check of preheater
=) valve (=1985) . . « v v o o v s s e s w s e 232-3

~ Air cleaner

t

 The air cleaner, mounted on the LH wheel arch, has
two functions: in addition to cleaning the induction
~ air it also dampens the noise made by the air being

drawn in. The filter element, made of special paper,
must not be washed or moisiened. .

The mass air flow sensor is mounted on top of the

_air cleaner.

Preheating

The following applies to all cars equipped with Cl
- fuel injection and a catalytic converter (US, EU), to

B201 engines with Cl on 1984 and earlier models
and to Turbo B201 engines on 1985 and earlier

~ models.
“Inside the air cleaner intake is a thermostatic valve

which regulates the temperature of the induction air.

The valve housing has two inlets, one for cold air
and one for preheated air. The preheated air flows
through an insulated.hose from a hot spot on the
exhaust manifold.

Note:

The preheater hose must be tied or clipped to the
wastegate valve on Turbo engines to keep it clear of
the baitery.

Saab 900
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232-2  Air induction system

On normally aspirated engines the valve is actu-

ated by means of a cable attached to the body of a
thermostat fitted upsiream of the throttle housing.
The thermostat senses the temperature of  the
blended induction air, which is maintained at a tem-
perature of between 23°C and 37°C (73-98°F) by
the valve butterfly, which oscillates continually be-
iween the cold air and preheated air inlets.
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On Turbo engines the thermostat body is fitted in-

- Whe
side the preheater valve and senses the tempera- A cabl
ture of the ambient air. The valve maintains an air the
temperature of between -5°C (23°F) and +5°C

(41°F).

For
5o(
+5°
Nor
23°
37°

A
OO000
\LW

Saab 900
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A rough check of the valve operation can be made
noting its movement with the cold air intake re-

fate with cable (not on Turbo engines) and thermo-
at. Immerse the thermostat in water at the appro-

or Turbo engines:
5°C (23°F)—preheated air only.
+5°C (41°F)—cold air only.
ormally aspirated engines:

3°C (73°F)—preheated air only.
87°C (98°F)—cold air only.

7843

<o) ieb 0
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Air induction system 232-3

; §7342

i J Loetis L

Checking the preheater valve (normally aspirated engine).

Checking the preheater valve (Turbo engines).

!
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Fuel system 233-1

Fuel system

........ 233-1 Fuel pump, 900/$16 (1989-) . . . ... . 233-10

Fuel pump, Turbo (1990-) . . . . . . .. 233-30
............... 233-3
.................... 233-7

. fee:! pump function check
- (-1988)

[caution
| There is an acute danger of fire due to fuel
atomization when carrying out this test. Do not

| smoke. Make sure that the area is well venti-
L | lated.

Pt

;‘. 'i'Jthe:
~ Make sure that the tank is at least 3/4 full before \
-~ starting this test.

1 Remove the luggage compartment floor and
floor panel and also the cover over the fuel

. pump.

, 2 Disconnect the electric leads from, the main
~ pump. A

g %

B

: Note:

& Take care to prevent the leads from touching each
y other or any metalwork.

i - Slacken the clip on the pump using a flexible
socket driver.

g
fa
&
f

5

A

{

RIEEE T

Saab 900
o
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233-2 Fuel system

4 Cars with LH injection system (cars with Cl in-
jection system, see point 5):

Remove fuse No. 30. Connect test lead with
switch 83 93 886 between the input of fuse po-
sition No. 30 and fuse No. 27, 28 or 29 to supply
the fuel pump with power.

Mnte:
izl 3 sure that the switch is set to OFF.

5 Cars with Cl injection systermn:

Remove the fuel pump relay. Connect test lead
with switch 83 93 886 between terminals 30 and
87 to supply the fuel pump with power.

Note:
Make sure that the switch is set to OFF.

6 Start the feed pump by seiting the switch to ON.

7 Carefully raise the edge of the rubber collar and
check that fuel is discharged through the safety
valve on top of the receiver.

CAUTION

Since a large volume of fuel may be dis-
charged, take precautions to prevent it from
getting into the luggage compartment. If fuel
does get into the luggage compartment, make
sure that all petrol fumes are expelled.

8 If no fuel is discharged through the safety valve
when the feed pump is running, fit a new feed
pump. If the feed pump does not work, check the
electrjfc leads connecied to it.

Saab 900
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Fuel system 233-3

. ys turn off the pump’s power supply by setting
1"*Lleswitch to OFF before connecting any test instru-
ant.

| Fit in reverse order.

~ (with feed pump), -1988
( ﬁTo remove

1 Disconnect the battery cables.
2 Remove the luggage compartment floor and

~ floor panel and also the circular cover over the
- fuel pump.

?;-:%3 Disconnect the electric leads from the fuel
~ pump.

1 Rubber collar
2 Main pump
3 Filter

4 O-ring

5 Receiver

6 Feed pump
7 Filter

e 4 Disconnect the fuel lines from the pump. When
| undning the banjo fitting 3, wse a spanner to stop
the pump from turning,

i Saab 900
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233-4 Fuel system |

5 Slacken the clip on the pump using a flexible
socket driver.

6 Lift out the pump complete with pressurized re-

ceiver, %
7 Disconnect the electric leads from the tank. i
8 Disconnect the return hose from the receiver. |
9 Withdraw the main pump and remove the feed  (
pump retaining screws. Disconnect the electric -
leads. ]
Note: . 4 :
On earlier pump variants, the existing feed pump
filter must be replaced with the latest version. Ac-
cordingly, plug (1), washer (2), filter (3), clip (4) and
O-ring (5) will become redundant. 3 €
i
C
3 n
\ (
| (
b )
O
Feed pump variant fitted to cars with chassis numbers & \ |
from AE1021336 and AE2009858, inclusive. b 4
Earlier feed pump variant b ‘
1 Plug < 8 5
2 Washer b
3 Filter
4 Clip i
5 O-fing g
]
R P
Saab 900 -
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Fuel system 233-5

it
1 Connect the electric leads to the feed pump:
~ white lead to the positive (+) terminal and black
~ lead to the negative (-) terminal.

9 Fit the feed pump and press it right up against
~ the stop.
- 1 Black

3 Scribe a mark on the new main pump, A mm
from the end.

On cars with Cl injection, dimension A = 46 + 2
mm

(1.81 £ 0.08 in)

On cars with LH injection, dimensions A = 42 +
2 mm

" (1.85 + 0.08 in)
bei. : Dimension B = 222 mm (8.74 in)
4 Slide the rubber collar up to the scribed mark B

0 and tighten the clip.
w5

Fit the pump in the receiver and position it ac-
cording to measurement B. Turn the pump so
that the positive (+) terminal is towards the front
of the car.

e

$2/1320

|

{ S2/1312

Saab 900
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233-6 Fuel system

6 Fit the return hose and plug in the connecior.
Lower the receiver into the tank with the feed
pump facing rearwards.

7 Connect the electric leads.

8 Connect the fuel line. Use a spanner to prevent
the pump from turning when tightening the banjo
fitting. On cars with an LH injection system, use
spanner 83 94 330

9 Refit the cover over the fuel pump and replace
the floor panel and luggage compariment floor.

10 Connect the battery cables.

Changing the non-return valve
for the fuel pump

1 Disconnect the negative battery cable.

2 Remove the luggage compartment floor and

floor panel and also the circular cover over the
fuel pump.

3 Disconnect the electric leads from the fuel
pump.

< Use @ spanner to hold the fuel pump steady and
remove the cap nut. Lift off the banjo fitting.

5 Remove the banjo fitting with integral non-return
valve.
Use a spanner to hold the fuel pump steady.
Fit in reverse order. .

Saalb 900
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Fuel system 233-7

) remove
isconnect the negative battery cable.
» Remove the luggage compartment floor and

3 ~ floor panel and also the circular cover over the
. fuel pump.

Using a flexible socket driver, slacken the clip
on the pump mounting.

"" 6 Lift up the fuel pump assembly.

)

2

S g
I

Saab 900
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233-8 Fuel system

To fit

1 Fitthe pump to the mounting so that the distance
between the base of the suction strainer and the

upper edge of the rubber mounting is 236 mm
(9.2913 in).

Later version fuel pumps have a new type of
pump bracket and clamp to eliminate noise from
the pump. On refitting these parts, dimension "A”
should be 2-6 mm (0.0787-0.2362 in).

3

= 4
E
E
E|l ©
El &

}9,“ oo G
| <

To ch

" Thenon
~ can be
. screwdr

* Avoid g
+ damage
£ Tighten

2 Check that the fuel return line is mounted on the

splash guard holder at the botiom of the fuel
tank.

1 Non-return valve
2 Fuel pipe

3 Pump bracket

4 Clip

5 Pump

6 Cap nut

3 Install the pump assembly in the tank as follows:

© Hold the pump with the positive (+) terminal fac-
ing the left- hand side of the car

o Align the suction strainer inlet diagonally rear-

wards at an angle of 45° towards the right-hand
side of the car.

A Front of car

Saab 900
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Fuel system 233-9

change the non-return valve S

on-return valve in the outlet from the fuel pump
be removed by means of a specially shaped
vdriver, see Fig. J .
| gripping the valve too tightly, as this may

A4 mm

3mm

. On model year 1922 and later cars, the non-return
- valve is incorporated inithe banjo coupling

T T T T T T

1 T A LT

Saab 900

e
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233-10 Fuel system

Fuel pump 900/S16 (1989-)
Checking the fuel pump (in situ)

CAUTION

There is an acute danger of fire due o fuel
atomization when carrying out this test. Do not
smoke. Make sure that the area is well venti-
lated.

Note:
The tank must be at least 3/4 full.

1 Remove the return line of the pressure regulator
and fit in its place a section of fuel hose about 1
metre long. "

2 Remove fuse No. 30 and connect a test cable
with switch between fuse position 30 and fuse
No. 27.

Check that the swiich is set to OFF.

3 Connect a multimeter to measure the voltage
across the fuel pump connecting pins.

4 Insert the end of the fuel hose into a 2-litre mea-
suring glass.

5 Start the pump and note the time it takes to fill
the measuring glass with 1 litre of fuel. Maximum
time 40 seconds.

At the same time, check the voltage at the pump.
It should be between 11 and 13 V. Other voli-
ages result in an incorrect flow rate.

Saab 900

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Fuel system 233-11

shanging the fuel pump

. remaove A
Disconnect the negative battery cable.
Depressurize the fuel system.

Expose the fuel pump.

4 Remove ihe locking clamp, disconnect the elec-
- tric leads & 1 fuel lines.

Tie the fue: nes out of the way.
6 Apply tool L 94 397.

7 Remove the screw top.

8 Lift up the pumﬁ.

I e o
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233-12 Fuel system
—
To fit . | Fuel
9 Place the pump in the tank. f —
10 Fit a new rubber seal. CAU

11 Refit the screw top.
12 Apply the tool and tighten the top.
13 Reconnect the fuel lines.

14 Reconnect the electric leads and refit the lock-
ing clamp.

15 Reconnect the negative battery cable.
15 Check the operation of the pump.

17 Refit the cover and the luggage compartment
floor. *

Whe
sucl
fran
ven
If a
furm
Wet
with

To i
1D

2 |

Saab 900
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e Fuel system 233-13

 Fuel pump, removal and fitting

| CAUTION
- | When carrying out any work on the fuel tank,
1) | | such as replacing the fuel pump or fuel level
.| transmitter, make sure that the area is well
| ventilated.
| If approved extraction equipment for petrol
| jumes is provided, make use of it.

| Wear suitable gloves, as prolonged contact
1 with fuel can cause dermatitis.

- To remove
', 1 Disconnect the negative battery cable.

71871

: 2 Depressurize the fuel system by undoing the
] nipple on the fuel distribution pipe. Retighten the
| nipple afterwards.

Saab 900
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233-14 Fuel system

3 To gain access to the fuel pump, remove the
luggage compartment floor panel and the cover
over the fuel pump.

4 Remove the clamp and disconnect the pump's
eleciric leads and the fuel lines.

Note:

Although the fuel system has been depressurized, a
small amount of fuel will still escape from the con-
nections,

5 Move the fuel lines aside and secure them by
means of a cable tie to the rear wiring harness.

ek M M

Saab 900
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Fuel system 233-15

§2/1576

~ Pass the chain through the load-securing brack-
ets on the luggage compariment floor. Secure

the chain by means of a screwdriver as shown 1
in the Fig. 7%7
} W - - i
0
\ B

, ’ $2/1574

7 Loosen the screw top and put the tool aside.

=T

S2/1575 =~

Saab 900
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233-16 Fuel system

Unscrew the screw top by hand. Remove the , 18 Tofi
rubber seal and lift up the pump while tilting the 1
top part of it forwards and to the left. Allow as g 1P
much fuel as possible to run out of the pump be- -y
fore lifiing it up. 215
du
Pc
the
§ of
| o
~ 3
N
o
vy
8 Lift the pump out of the tank and transfer it to a
receptacle where the remaining fuel can run out.
al
U
2

n e

Saab 900
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L s2/1513 "

t
1
1

§

Fuel system 233-17

- Tofit

1 Position the pump before placing it in the tank

so that the pressure and return lines are in align-
ment with the longitudinal axis of the car. Tilt the
pump assembly so that the ejector part is intro-
duced into the tank first.

Position the pump inside the tank. Make sure
that it is centred between the ribs on the bottom
of the tani

and so that the mark on the top of the pump lines
up with the mark on the tank.

Smear a new seal with acid-free petroleum jelly
(Vaseline) and fit it inside the screw top as
shown in the Fig.

The seal can also be fitted on the top of the
pump if great care is taken to ensure that it is
accurately positioned.

New rubber seal fitted inside the screw top.

oast/es

Saab 900
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233-18 Fuel system

3 Position the screw iop so that the markings are
in alignment. Press down hard and rotate the top
half a turn.

4 Change the chain attachment points so that the
chain is correctly positioned for tightening.

Apply the tool and press down on it so that th2
screw top is brought into contact with the flange
of the tank opening.

Press down on the tool to bring the screw top into
contact with the tank.

%ﬁu/jl!/// Z 77777

Saab 900
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‘The position of the pump must not deviate by more
“than +£30° from the alignment marks.

- 5 Connect the fuel lines and fit the couplings with

Fuel system 233-19

e [Tc;e
- To prevent the ejector pump from being damaged,
‘the pump must be correctly positioned and not al-
~ lowed to turn when the screw top is tightened.

~ Tighten it as far as it will go.

new O- rings.

The return line (1) incorporating a non-return
valve in the fitting is connected to the ouilet
nearest the front of the car and the pump line (2)
to the outlet nearest the rear of the car.

L4

6 Connect the electric leads and fit the locking

clamp.

S2/1391

Saab 900
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233-20 Fuel system

7 Connect the negative battery cable.

8 Check the operation of the pump and also check
it for leakage.

9 Refit the circular cover and the luggage com-
partment floor panel.

Saab 900
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Fuel system 233-21

o replace the fuel pump filter
- 1 Remove the fuel pump, see page 11.

= 2 Remove the ejector pump.
4 4 Separatie the reservoir and filter unit from the top
. section.
~ 4 Fit a new reservoir with filter and O-ring.
- 5 Fit the ejector pump with a new O-ring.
: 6 Fit the fuel pump, see page 12.

| o

W \\V R s

| s215m3 £/ \

i
{
i
I
i

Saab 900

I
I
E
i

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

233-22 Fuel system

Fuel pump filter

To replace
The filter and reservoir are an integral unit and can-
not be replaced individually.

1 Remove the pump, see "Fuel pump, removal
and fitting” on page 13.

2 Remove the ejector pump from the reservoir by
using a screwdriver to ease back the prongs that
prevent the ejector pump from turning.

Rotate the ejector pump a quarter-turn and with-
draw it.

Saab 900
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B | Fuel system 233-23

A g Separate the reservoir with filier from the top
~ section.

v

\‘\

' 4 Fit a new reservoir complete with filter unit and
O-ring to the pump assembly.

! b Fitthe ejector pump with a new O-ring. Inseri the

. pump with the lugs facing outwards and then ro-
: tate it a quarter-turn so that the prongs engage
! the "pimple” on the reservoir.

[gﬁm

|

6 Fit the pump, see "Fuel pump, removal and fit-
ting” on page 17.

lS2/1382

Saab 900
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233-24 Fuel system

To replace the fuel pump
reservoir

See "To replace the fuel pump filter”, page 21.

e
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Fuel system 233-25

~ To replace the ejector pump
1 Remove the fuel pump, see page 11.

. 2 Remove the ejector pump, see page 22.
Hedin Disconnect the return line from the top section.
4 Connect the return line of the new ejector pump.
5 Fit the ejector pump, see page 23.

6 Fit the fuel pump, see page 2.

!

T TR R AR

!
!
!
{

Saab 900
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233-26 Fuel system

Ejector pump

To replace

1 Remove the fuel pump, see "Fuel pump, re-
moval and fitting” on page 13.

2 Remove the ejector pump, see "To replace the
fuel pump filter”, page 22.

3 Disconnect the return line from the top section.
Take care not to damage the knurls on the fitting
if you have to use a knife or other tool.

4 Connect the new ejector pump’s return line by
clamping it in a vice and then pressing the fitting

(on the top section of the pump assembly) into
it.

Saab 900
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s Fuel system 233-27

" 5 Fit the ejector pump, see "To replace the fuel
- pump filter", page 23.

v

6 Fit the fuel pump, see "Fuel pump, removal and
- fitting” on page 17.

"‘J ’ ‘

W A
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i
¥
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233-28 Fuel system

Cleaning the ejector pump

It is possible for the ejector pump inlet strainer to
become clogged by contaminants that get into the
fuel tank either with the petrol or when filling.
Signs of this include poor running on cornering or
accelerating when the tank is less than half full.

1 Remove the fuel level transmitter to release any
air pressure and to check the position of the
ejector pump.

Disconnect the fuel return Iine from ihe DU
and blow compressed air int the pump’s iniet
for return fuel.

If this fails to clear the strainer, remove the pump

(see "Changing the fuel pump”, page 11).

2 Remove the ejector pump from the reservoir by

using a screwdriver to ease back the prongs that

prevent the ejector pump from turning.

Saab 900
Downloaded from www.Manualslib.com manuals search engine
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Fuel system 233-29

= Rotate the ejector pump a quarter-turn and with-
. draw it.

Blow compressed air into the nozzle to remove
- any dirt or other foreign bodies.
P *Inspect the filter for the main pump and, if nec-
‘f‘é essary, fit a new filter and reservoir unit.

- ‘na .I,

|

A AN -

\é

21381

? tf{_fNote:
L ~ Always fit new O-rings. iy

g - 4 Assemble and refit the pump, see page 17.

Q Check that it is in proper working order.

S$2/1381

Saab 900
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233-30 Fuel system

Fuel pump, Turbo (1990-)

CAUTION

Do not smoke.

Be mindful of the danger of sparks being
caused by short circuits, when connecting and
disconnecting live circuits, etc.

Make sure that a suitable fire extinguisher is
always near at hand and work only in a well-
ventilated area.

To remove
1 Disconnect the negative battery cable.
2 Undo the nipple on the fuel distribution pipe to

reduce the pressure in the fuel system. Use pa-
per or a cloth to absorb the fuel that runs out.

Retighten the nipple.

3 Remove the luggage compartment floor panel.
4 Undo and bend aside the cover over the pump.

5 Remove the locking clamp and unplug the con-
nector.

=2\ i A

Saab 900
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Fuel system 233-31

Disconnect the fuel lines from the pump. Move
hem out of the way and secure them by means
of a cable tie.

Remove the screw top, using special tool 83 94
462,

8 Liftoutthe pump. Hold paper or a cloth ready to
catch surplus fuél.

9 Transfer the pump to a suitable recepiacle and
e pour out the fuel.

i

T

Riid

Saab 900
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233-32 Fuel system

To fit

1 Fit a new O-ring on the pump.

o

2 Place the pump assembly in the tank and line
up the positioning marks.

3 Fit the screw top and tighten it with tool
83 94 462 and a torque wrench.

Tightening torque 75 Nm (55 Ibf ft).

Make sure that the positioning marks are still in
alignment.

Saab 900
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Fuel system 233-33

. 4 Fit new O-rings on the fuel line fittings and con-
~ nect them to the pump.

$2/1392

5 Plug in the connector and fit the locking clamp.

6 Connect the negative battery cable.

Check the operation of the pump and also check
it for leakage.

7 Refit the cover and the luggage compartment
floor panel.

Saalb 900
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Fuel tank and fuel lines  234-1

Fuel tank and fuel lines

i _'Bemovai oftank . . . v v v v v e w e e 234-1 Fue! level transmitter . . « « « = o « ¢ o & 234-7

" ptingoffank . ... ... ... ... 234-3 Replacing the roll-over valve . . . . . . . 234-8
I CFuellines. . ... ..o 234-4
* Replacing fuel lines inside car . . . . . . 234-5

| CAUTION

| Do not smok: Ew= mindiu! of the danger of
- sparks being « aused by short circuits, when

| connecting and disconnecting live circuits, etc.

. | Make sure that a suitable fire exiinguisher is

- | always near at hand.

| Work only in a well-ventilated area.

g
g\

| The fuel tank has no drain plug. When work on the
~ fuel system requires the tank to be drained, this can
_ be done with a separate tank draining unit or by us-
~ ing the car's fuel pump.

g T

- To remove

1 Remove the luggage compartment floor, floor
; panel and cover over the fuel pump.

-~ 2 Use the fuel pump to drain the fuel tank. To pre-
vent the emission of hydrocarbons into the work-
B shop, use a closed system.

Disconnect the fuel line from the fuel pump, con-
nect a special line to the pump and fit the other
end to a suitable receptacle. The receptacle
should be closed and equipped with a vent hose,
which should be run back into the fuel filler pipe.

i F Note:
[ ~ Donot run the fuel pump without any fuel in the tank.

Ty

S 7987

f

‘.
12
&
§

i
[
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234-2 Fuyel ténk and fuel lines

Remove the fuel pump relay and run the pump by
connecting it to terminal No. 30/-87 (CI) until the tank
is empty.

For cars with an LH system, see the Fig.

Connect the fuel pump’s switched jumper lead 83 93 886
across fuses 27 and 30. :

3 Disconnect the negative battery cable.

4 Remove the cover from the fuel level transmit-
ter.

5 Disconnect all electrical leads from the tank.
6 Raise the rear of the car.

7 Remove the filler pipe and breather tubes from
the fuel tank.

Disconnect the pressure and return fuel lines .
from the fuel accumulator and tank and undo the '
fuel line clips.

8 Remove the securing strap nuts under the tank.
9 Lower the tank.

LR

Saab 900
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Fuel tank and fuel lines

234-3

ke sure that all seals are correctly fitted on
1e tank.

ck that the straps are correctly fitted and
off the ends of the filler pipe and breather
s with masking tape.

djust the lateral position of the tank and tighten
e straps. Remove the masking tape from the
filler pipe and breather tubes. :

leconnect the fuel lines, filler pipe and breather
ibes.
econnect the leads for the fuel level transmit-

and fuel pump and refit the cover over the
lel pump.

ower the car.
leconnect the negative battery cable.

Saab 900
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234-4  Fuel tank and fuel lines

£
Fuel lines ' Reple
. the ¢
Fuel line runs * The fuel
Fuel lines must not be run where there is a risk of s ~ along the
chafing. X
The danger is particularly great where pipes run To rel
adjacent to plastic components subject to engine 1 Rem
vibration (e.g. other fuel lines, the dipstick tube, pet f
throttle cable, etc.).
When working inside the engine bay, Iift the fuel § 2 Rem
lines well clear to prevent chafing and sheath the 3 Rem
pipes with PVC sleeves if contact is unaveidable. 4 Disc
‘ pres
the
Disc
met
5 Und
. . e
Checking the fuel lines the’
Follow the pipe runs and check for signs of chafing. fuel
Pay special attention to places where the lines chafe
or are in contact with nearby plastic components. To fi
Wall thickness, fuel pipes: 1 Cle
Pipes to thre
injectors: 2 mm (0.079 in) ma
Other pipes: 1 mm (0.039 in)
Re-route the pipes and fit PVC sleeyes if chafing is 2 '"SI;
detected. If the wear is greater than half the thick- bu
ness of the pipe wall, fit a new pipe. . net
. 3 Fit
Checking fuel line connections 't‘:j
Check all fuel line connections and joints for leaks. ©
Always fit new sealing washers each time a joint is 4 Fe
undone. the
N an
| the
the

Saab 900
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Fuel tank and fuel lines

234-5

" Replacing fuel lines inside
' the car

The fuel lines from the tank to the engine bay run
along the lefi-hand sill inside the car.

T
To remove
1 Remove the scuff plates and turn kack the car-
pet from e sill.
2 Remove th= fa2e "0l"ing the fuel line:
3 Remove the nsuladon felt from the bunchead.

4 Disconnect the fuel lines in the engine bay,
press out the grommets and pull the lines into
the cabin.

’- Disconnect the return fuel line from the fuel flow
£ meter and the pressure line from the fuel filter.

5 Undo the clips and disconnect the fuel lines from
{ the fuel tank. Disconnect the pressure line from
’ the fuel accumulator and release the clips on the

{
<

fuel tank,

. To fit
’ 1 Clean the fuel lines by blowing compressed air

through them. Blank off the ends of the lines with
LR masking tape.

2 Insert the fuel lines through the holes in the
f bulkhead and the spring link bracket and con-
nect the lines in.the engine bay.

. 3 Fitthe rubber grommets in the holes in the bulk-
head and in the froni holes in the spring link
bracket.

4 Feed the fuel lines through the cabin, connect

i them to the lead-through adapters at the rear

” and secure them with tape at two points along
the sill.

3 5 Fit the insulating felt to the bulkhead and replace
the carpeting and sill scuff plates.

Saab 900
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234-6 Fuel tank and fuel lines

r_leplacing banjo fitting on fuel 1 Mal
ine © Mate
To remove g O
1 Burn through the old fuel line with a soldering _ 0 O
iron. -
R il
3 o
& f
i 3 (
: i
i i
'
2 Withdraw the fuel line from the banjo fitting. Do |
not use a knife to cut the fuel line and this could |
damage the fitting and cause leakage. ~ Fu
B Dif
use
£ mot
- terc
& ad
% 1 cau
Pig
% Tc
A - tre
% )
i 2
" e
To fit 5 .
1 Use a knife to cut off a short section of the fuel 5K
line. Cut off as short a length as possible. ‘
2 Slide a piece of thick rubber hose with a slit in it ( '
onto the fuel line and clamp it in a vice. Allow E
the free end of the fuel line to protrude the length E 3
of the fitting plus 2 mm. £ 3
3 Use a hammer to drive the fitting home. Hold the -
line to prevent the fitting from twisting. K 4
3 N
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Fuel tank and fuel lines 254-7

One pair of pliers
» One valve guide

blit the valve guide so that two semicircular
alves are obtained.

3 Carefully deburr all edges.

Solder the two halves to the pliers with the part-
ng line running along the centre line of the pli-
_ers.

Hold the halves in place while soldering them by
gripping an old valve between them.

fferent versions of the fuel level transmitter are in
e - for 1981-1982 cars and for 1983 and later

different resistance, fitting the wrong version will
use the gauge to give faulty readings.

change the fuel level
ansmitter

- Disconnect the negative battery cable.
Remove the rubber plug from the transmitter
-and disconnect the eleciric leads.

Undo the cover using special tool 83 93 365.

Unscrew the cover and lift out the transmitter.

Note:

Transmitters intended for modei vear 4981 and
1982 cars cannot be fitted in model year 1983 and
later cars, and vice versa.

s e

S |
=]

ot
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234-8 Fuel tank and fuel lines

5 Remove the transit safety from the new trans-
mitter (as from 1983 models).

6 Inspect the rubber seal.
7 Fit the transmitter and tighten the cover.
8 Reconnect the electric leads.

9 Refit the rubber plug and reconnect the battery
cable.

Replacing the roll-over valve

To remove
1 Remove the trim on the righi-hand side of the
luggage compartment.
2 Remove the screws and withdraw the valve.
3 Disconnect the valve from the hose.

To fit

1 Attach the valve to the vent hose (with the long
outlet at the top). Make sure that the lugs on the
valve are in line with the screw holes in the body
panel.

2 Screw the valve in place and refit the trim in the
luggage compariment.

Saab 900
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Fuel injection system  240-1

Fuel injection system

......... 240-1 Fuel injection system, LH . . . . . . . . 240-61

Fault diagnosis, Cl system

........................................................... Starting trouble: engine cold.........c.uiiuinenn.240-20
Starting trouble: engine hot .......cccvvinnenens 240-21
Poor running during the warm-up
POHOU. crrass st R I L 2 S suasnesnnse 240-23
Poor running - engine hot........ccininiinniens 240-24
Poor performance, low top speed .......c.c.ou... 240-25
Excessive fuel consumption .....c.ccvveeveninnns 240-27
Erratic CO content and idling speed,
hard t0 adjust ..., 240-28
Air cleaner element -
replacement ... 240-29
Mixture control unit
B o 3171 1017 N ———————— I, 240-29
""""""""""""""""""""""""""""" T fitcccsvimssmasimnsmsmismnssmrassnssasssa @030
"""""""""""" Fuel distributor ..........oveersersissessersrsssesnnesees 240-30
"""""""""""" Line pressure regulator.......cccevvienieniennnnn.240-30

Lever, adjustment arm and
sensor plate

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

TO fiterrerereseessessssssssssnsssssessssssssssssssessssesnes 240-32
Connectmg the exhaust ;
extraction equipment........... 24015 Injectors - to replace ... 240-34
- i ‘Setting the fuel-air mixiure, Injectors -to clean........ 240-35
. gg:és:;vnth a catalytic cc:nverte;40 . Warm-up regulator,
| Setting & now mass air fow seneor .20 L0 TEPIACE i0-a6
¥ Checking fuel enrichment, Qu:gg?argealr Vane, 21035
; Turbo n1 982 (nOt BPC) ................. 240_17 ...............................................
% Checking the residual i sosumar .
~ :: PIESSUE....c.cocvrrcr s 240-18 G o
Checkmg fuel enrichment, Fuel filter, to replace .............. 240-37
- Turbo BPC (1982-).............ccoo..... 240-18
Throttle butterfly stop -
- adjustment ..., 240-20
- Saalb 900
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240-2 Fuel injection system

i _—
Cl fuel injection system), EU + Che
(US specification) . 2
Fuel shut-off on overrun ..........ccccceeveue........240-38 + Gen
Throttle position switch, not Turbo ............... 240-40 1 Befor
Throtile position swiich, Turbo........cccovuue.... 240-40 & starte
Thermostatic switch (45/38°C) and : h
L ) £ mec
thermostatic time sWitch ..........coeveevceveenennnn, 240-41 b oyste
Thermostatic SWItch ........cccveereeveviee e 240-41 i clean
Lambda control module .........ccccevveveverrnnnn. 240-42 i |
. out ol
Fuel booster pressure switch...........cco.n...... 240-43 £ oo
P11 time relay ..o cesesnees 240-44 b ] necte
Deceleration relay, not Turbo ....................... 240-45 2
Speed relay ...t 240-46 8
Electrical system - principle of operation......240-47 ‘ CA
Component [0CationNS ....vvvvveeevvereerieesesaeenens 240-49 , . Tt
ChBoKINg ...cosissomimmisisissmmmessssmmrmrrssnsarsanss 240-50 R | a
Fault diagnosis schedule, CIMEU)............... 240-51 |/
| s
¢
1 Fu
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% Fuel injection system  240-3

: r}é’hecking/adjustments

General
~ pefore testing and fault tracing of the Cl system is
started, it must first be established that there are no
‘mechanical faults in the engine and that the ignition
- gystem is in proper working order. Scrupulous
¢ 'sanliness must be observed while work is carried
out 0 the system. The surrounding area should be
tho « uch'y cleaned i:sfore any lines are discon-
nec d.

| cauTion

_ | There is an acute danger of fire due to fuel
. | atomization in this test. Make sure that the
# | area is well ventilated and that nobody is
. | smoking.

" Fuel leakage

. Check that there is no leakage at
& '; connections and in the fuel lines. Check around the
fuel tank, inside the cabin and in the engine bay.

Fit new seals to any leaky connections.
~ Damaged fuel lines should be replaced.

~ Check that fuel lines do not chafe against other ob-
~ jects (particularly those made of plastic).

~ Continuous chafing (e.g. against the dipstick tube,

- other fuel lines or the throttle cable) can result in

~ damage to the fue! line.

i
|
;
i

&

i
|
]
1
|
}
i
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240-4 Fuel injection system

: —
Air leakage 4 Ma:
Check for leakage in the induction system between f  Chec
the mass air flow sensor and the engine. , mast
Air leaking -into the system may result in poor en- 1 form
gine performance since it by-passes the mass air t 3
flow sensor and so causes the mixture to be exces- 1
sively lean. g1
reakage can oceur int he following places:

» A e rubber dust between the mass air flow sen- ,; 3
o ard the throtle body : |
e At the gasket on the flunge of e cosi-start valve £
o At the gasket between the throtitle body and the
intake pipe |
o Atthe gasket between the intake pipe and the cyl- .
inder head
o Atthe hose connections on the throttle body, aux- 5
iliary air valve and intake pipe :,3’ ( Mg

Unwanted air can also be inducted via the crank- % po
case ventilation hose, the oil filler cap, dipstick tube Che
or camshaft cover gasket. S —— _ _____ |

: plat
. wor

Mass air flow sensor lever the
mounting res
Remove the rubber ducts and check the movement ShF
of the lever in the mass air flow sensor. As the lever turi
is lifted, steady resistance should be felt as a result aer
of the damping action of the control plunger. No re- 9‘{%
sistance should be felt when the lever is suddenly ke
pushed down away from the plunger. If the mass air the
flow sensor has not been removed, use a pair of pli-
ers or a magnet to lift the lever. If any binding is felt,

the mass air flow sensor must be repaired.

Th
(A
m:
firs

Saab 900
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Fuel injection system 240-5

Mass air flow sensor plate clearance

eck that the clearance between the edge of the
ass air flow sensor plate and the air venturi is uni-

: Kl
A B osum

Wiass air flow sensor plate clearance

A Correct
B lncorrect_

ass air flow sensor plate rest
position

eck the rest position of the mass air flow sensor .
te with the ignition switched off (fuel pump not 5

orking). This prevents fuel from being injected into
the cylinders when the sensor plate is lifted from its ¢

rest position. The upper edge of the sensor plate
~should be level with the bottom edge of the air ven- / 5 N A\ f

uri. This is the highest permissible position for the 0-0,5mm
~ sensor plate. A position slightly beneath the lower A—>
edge of the venturi, max. 0.5 mm (0.0197 in), is per-
~ missible. The measurements should be taken from s 440

- the middle of the lever.

| Therest position can be adjusted by bending the clip

k!

: 24 (A) for the spring-loaded arm on the underside of the
~ Mmass air flow sensor. The mass air flow sensor must
-~ first be removed.

Saab 900
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240-6 Fuel injection system

Auxiliary air valve

(Checking can only be done when the engine is
cold.)

If a check of the control pressure with the engine
cold is later to be carried out, disconnect the leads
from the warm- up regulator to prevent the bi-metal
strip from heating up.

Using an inspection lamp and a mirror, check that
the orifice in the auxiliary air valve is elliptical.

Remove the fuel pump relay. To provide current for
the pump and the Cl system, connect a jumper lead
between terminals 30 and 87 of the relay board.

The aperture in the auxiliary air valve should be
completely closed in about five minutes.

If the auxiliary air valve has not closed, check
whether it is supplied with current. If it is, measure
the resistance across its terminals, which should be
about 40 ohms. If the valve is defective, fit a new
one.

Warm-up regulator

Check the electrical leads running to the warm-up
regulator as follows:

Unplug the connector on the warm-up regulator and
connect a multimeter across the connector pins.

Remove the fuel pump relay and connect a jumper
lead between terminals 30 and 87 on the relay board
to supply the fitel pump (and the rest of the CI sys-
tem) with power. Read off the voltage at the con-
nector, which should not be below 11.5 V.

o Check the continuity of the warm-up regulator coil
by connecting a multimeter in series with it. If
there is an open-circuit in the heating coil, fit a new
warm-up regulator.

Saab S00
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Fuel injection system  240-7

hermostatic time switch

hen the engine is cold, with a temperature below
°C (113°F), the thermostatic time switch should
ose for a shorter or longer period (depending on
e temperature) to allow current to flow while the
arter motor is engaged.

sing a test lamp connected in series across the
ns in the connector of the cold-start valve, check
at the swiich closes when the starter motor is en-
gaged. .

is not possible to carry out a more accurate check
the time the switch is closed or of the tempera-
re. If in any doubt, fit a new switch.

n model year 1986 and later cars the thermostatic
e switch is fitted on the thermostat housing.

1 Thermostaiic switch (cars with a catalytic converier)
2 Thermostatic time switch .
3 Auxiliary thermostatic switch

. Fuel pump capacity
~ The capacity of the fuel pump can be checked by
- measuring the return fuel flow as described in the

~ following, provided that the fuel filter is not clogged
~and that the battery is fully charged. "

i ~ Attach a length of hose to the fuel return connection
3 on the fuel distributor. Place the other end of the
- hose in a suitable receptacle.

Remove the fuel pump relay and connect a jumper
lead between terminals 30 and 87 on the relay board
. 1o supply the fuel pump (and the rest of the Cl sys-
"~ tem) with power.

~ Run the pump for 30 seconds, measure the amount
of fuel collected and check it against the minimum
quantity specified in tha "Tachnical Data” section

if the amount of fusl coliacted is below that speci-
fied, the following possible causes should be inves-
tigated:

o Defective fuel pump
o Voltage drop in power supply to pump
o Clogged filter or blockage in fuel lines

Saab 900
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240-8 Fuel injection system

Voltage across the fuel pump

Remove the circular cover plate over the fuel pump
in the luggage compariment and measure the volt-
age across the positive and negative terminals of the

pump while it is running. The lowest permissible
voltage is 11.5 V.

5

Injectors - performance and C
sealing ,
a

Check the injectors as follows: ur
1 Remove the rubber duct from the mass air flow lei
sensor. fre

2 Remove the injectors from the inlet manifold and Pl
place them in a suitable receptacle. The fuel ric
lines should remain connected. e;

0

B

.le

to

te

o]

al

s|

8|

V

p

e

3 Remove the fuel pump relay and conneci a
_ jumper lead beiween terminals 30 and 87 on the ‘
relay board to supply the fuel pump (and the rest E
of the CI system) with power.

4'Fuel atomization: Raise the mass air flow sen-
sor lever and observe the spray paiterns of the
injecters. If atomization is poor, refer to the "In- - -
jeciurs - to vlean” section. 3

Saab 900
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Fuel injection system  240-9

There is an acute danger of fire due to fuel
atomization in this test. Make sure that the
- area is well ventilated and that nobody is
1 smoking.

it .1"'5 Valve seahng Switch off the ignition. Th= wnl
1 gystern is now under shut-off pressure. Wipe th
- medtor nozzles dry, lift the mass air flow se' st
iever alid check to see whether any lealks ac.ur.
|t should take at least 15 seconds for a drop of

fuel to form on the tip of the injector. In the case
of excessive leakage, refer to the "Injectors - to
clean” section.

\A Cold-start valve - performance
~ and sealing

Jnplug the connector from the cold-start valve,
_ leave the fuel line connected and unscrew the valve
rom the throitle body.

Plug the connector on one end of a test cable (fab-
icate) into the cold-start valve and connect the other
%ﬁ ds of the test cable leads to the full beam terminal
a headlamp and to ground.

Remove the fuel pump relay and connect a jumper
ead between terminals 30 and 87 on the relay board
o supply the fuel pump (and the rest of the Cl sys-
m) with power.

- Place the cold-start valve in a receptacle and get an
assistant to switch the headlamps on full beam for a
~ short time (not more than 30 seconds). Fuel should
- spray out of the valve during this period.

~ Wipe the cold-start valve nozzle dry and run the fuel
pump for a further 60 seconds. No fuel should
emerge from the valve during this time.

Saab 200
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240-10 Fuel injection system

Checking pressures

4 0 B .

General

Connect pressure gauge 83 92 516 as follows:
Disconnect the control pressure line from the fuel
distributor and connect the pressure gauge between
the fuel distributor and the line running to the
warm-up regulator.

Note:

The safety device for running the fuel pump is con-
trolled by a pulse sensor in the pump relay which is
actuated by the ignition pulses.

Remove the fuel pump relay and connect a jumper
lead between terminals 30 and 87 on the relay board
to supply the fuel pump (and the rest of the Cl sys-
tem) with power.

Bleed the pressure gauge by repeatedly opening
and closing its valve with the fuel pump running
while pointing the pressure gauge downwards.

Saab S00
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Fuel in_je.ction system 240-11

trol pressure: engine cold

test is to be carried out in the event of com-
jts about poor cold starting performance and
or running performance during the warm-up pe-
. The test must be carried out with the engine
. Do not run the engine immediately prior to the
and make sure that it has been lefi standing for

it is at ambient temperature before the test is
ed. Open the pressure gauge valve, unplug the
ctor from the warm-up regulator and switch on
ignition. :
ompare the pressure gauge reading with the rec-
mended pressure given in the iemperature/ pres-
graph. See "Technical data”, section 022.

the pressure differs, fit a new warm-up regulator.

ntrol pressure: engine hot

arry out this test if poor performance has been ex-
rienced when driving the car with the engine at
normal operating temperature.

n the pressure gauge valve.
ug in the warm-up regulator's connector.

317

Saab 200
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240-12  Fuel injection system

Line pressure
Close the pressure gauge valve.
Run the fuel pump.

Refer to the test figures in "Technical data”, section
022.

If the line pressure differs from the recommended
figures, this may be due to one or more of the fol-

lowing: o
A Le
In the case of insufficient line pressure: et
« Insufficient pressure from the fuel pump "_F‘
s Clogged filter in the tank 10
o leakage in the fuel line
e Faulty line pressure regulator P
In the case of excessive line pressure:
o Blocked return line
o Faulty line pressure regulator
To adjust the line pressure, see "Adjusting the line
pressure” below. Al
Af
Leakage tests on the whole system re
This test should be performed in the event of com- ac
plaints about starting trouble when the engine is hot. Tt
I the engirie is cold, the bi-metal strip in the warm-up st
regulator must be heated and kept hot throughout al
the test. Unplug the connector from the warm-up - m
regulator and connect a fabricated test cable be- e
tween the warm-up regulator and the battery. W
Open the pressure gauge valve. Run the fuel pump is
until a reading equal to that for "Control pressure: T

engine at normal operating temperature” (Technical
data section) is reached and then disconnect the
pump.

Note any drop in pressure on the pressure gauge. A
leak will generally become evident within 3-4 min-
utes. When in doubt, maintain the system under
pressure for 20 minutes (see "Technical data”, sec-
tion 022). If the pressure drops too rapidly, the fault
can be located by performing the test with the pres-
sure gauge valve shut.

Saab 900
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Fuel injection system 240-13

| the figures obtained in this test are correct, then
~ the shut-off valve in the warm-up regulator is defec-
tive.

i the pressure drop is still excessive, the following
components could be the faulty:

£
5
¥
I
-
5

» The fuel pump non-return valve
& The fuel distributor
~» The cold-start valve
j.eakage can occur if the O-ring in the line pressure
50 '--:Eeg‘ulator is damaged. To replace the O-ring, see the
- "Fuel distributor” and "Line pressure regulator” sec-
* tions.

- Adjusting the line pressure

- After replacement of the O-ring in the line pressure
~ regulator, the line pressure much be checked and
~ adjusted, if necessary.
~ The pressure can be increased by fitting additional
shims and decreased by removing shims. Shims are
~ available in thicknesses of 0.1 and 0.5 mm. A 0.1
~ mm shim brings about a change in pressure of 0.15
~ bar (2.2 psi).
. When measuring and adjusting the line pressure it
- is assumed that the fuel pump capacity is correct.

- Tightening torque for the valve screw plug:
- 13-15 Nm (9.6~ 11.1 Ibf ft)

Line pressure regulator

1 Piston with O-ring

2 Spring

3 Shims

4 Screw plug with O-ring and sealing washer (contains
a shut- off valve for the return fuel from the control
pressure circuit)

Downloaded from:www.M anualslib.com manuals search engine
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240-14  Fuel injection system 1

Idling adjustment i
(engine speed and CO !

content) , L

Run the engine until it reaches normal operating
temperature and then connect the CO meter and ta-
chometer.

Setiing idling speed
Adjust the idling speed by means of the adjusting
screw for the hy-pass passeage in the throttle body.

Note:

If rough idling or difficulty in reducing the idling
speed is experienced, check the setting of the de-
celeration valve.

See section 254 in Service Manual 2:4.

Adjusting the CO content

The adjusting orifice in the fuel distributor is sealed
by means of an anti-tamper plug which must be re-
moved (and consequently destroyed) before adjust-
ment can be carried out.

A suitable tool can be made by brazing a 5 mm (0.2
in) self- tapping screw onto a screwdriver. Grind a
fine point on the screw and use the tool as an ex-
tractor.

o0 =< M M

CAUTION

Remove the Allen key from the adjusting
- screw after each adjustment. If the key is left in
place when the engine is revved up, the lever 5 3
could be damaged. ' - (¢

Saab 900
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Fuel injection system 240-15

workshop, avoid excessive depressurization of the
ar's exhaust system as this could affect the results B
f CO measurement.

If excessively powerful exhaust extraction
~ eqguipment is connected to a Turbo car, oil may
_escape through the seals in the turbo unit.

- This will result in the exhaust system becoming sat- e c
I urated with oil and blue smoke will be emitted in the —/-/7:_%__....« .
| exhaust for some considerable time afterwards. To
- avoid excessively powerful exhaust extraction, A Right
~connest an extract hose with an open coupling. B Right
- C Wrong
- Saab 900

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

240-16  Fuel injection system

Setting the fuel-air mixture,
cars with a catalytic
converter

General

The mass air flow sensor adjusting screw is sealed
by a metal plug to prevent inadvertent alieration of
the seiting. The mixiure screw is preset at the fac-
tory and should not normally require adjustment un-
il a new mass air flow sensor has been fitted.

It may of course be necessary o reset the mixture
in conjunction with repairing the mass air flow sen-
sor or if the mixture is found io be incorrect during
the course of fault diagnosis.

Setting a new mass air flow
sensor

To gain access to the adjusting screw, remove the
mass air flow sensor and sensor plate lever to en-
able the metal plug to be removed. See the relevant
section under "Repairing the mass air flow sensor”.

1 Warm up the engine to normal operating tem-
perature and then connect the pulse ratio meter.

2 Adjust idling speed to 875 + 75 rpm.

3 Set the specified pulse ratio by means of the
mass air flow sensor's adjusting screw (use tool
83 92 482). Rev up the engine and allow the
idling speed to stabilize before each reading of
the pulse ratio meter.

The specified pulse ratio is given in the "Tech-
nical data” section

On completion, refit the metal plug in the mass
air flow sensor using a punch to drive it home.

Saab 800 o
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Fuel injection system  240-17

- Run the engme at ldllng speed with the CO
meter connected (engme at normal operating
emperaiure)

Disconnect the pressure hose from the throttle
* body and connect gauge 83 93 514 (pressure
gauge for checking charging pressure) and a
cooling-system tester to the hose. Plug the end
of the spigot on the throtile bocly

) 4 Pump up the pressure to 0. 8 bar (11.6 psi) (ow-

ng to the action of the delay valve, keep check-
ng the reading on the gauge until the pressure
has stabilized).

Check that the CO reading has risen to about
4-6%.

5 Disconnect the pump and check to see whether
the CO reading on the gauge returns to what it
_was before

ﬁ;"':?_ Check to see whether the CO reading increases .
- 10 4-6%. '

Saab 900
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240-18 Fuel injection system

Checking the residual
pressure

If acceleration enrichment is to be obtained during
the initial phase of acceleration, the pressure vessel
and its connections must be tightly sealed. In the
event of extensive leakage, fuel enrichment will not
take place until charging pressure has built up.

1 Connect pressure gauge 83 93 514 (for check-
ing charging pressure) between the non-return
valve and the pressure vessel.

2 Connect a cooling system tester upstream of the
non-return valve and pump up the pressure to
0.8 bar (11.6 psi).

3 Wait five minutes and then check whether the
pressure has not dropped below 0.6 bar (8.6
psi).

Checking fuel enrichment,
Turbo BPC (1982)

# © Run the engine at idling speed with the CO meter
connected (motor at normal operating tempera-
ture).

o Disconnect the pressure hose from the throtile
body and connect gauge 83 93 514 (pressure
gauge for checking charging pressure) and a
cooling-system tester (air pump) to the hose. Plug
the end of the spigot on the throttle body.

o Pump up the pressure to 0.6 bar (8.6 psi).

A Plug

Saab 900
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Fuel injection system 246-19

Check that the CO content increases to about
1-6%. -

ecking the operation of the
arm-up regulator

: A’C.cjn'nect pressure gauge 83 92 516 as follows:

sconnect the control pressure line from the fuel
distributor and connect the pressure gauge between
e fuel distributor and the line running to the
arm-up regulator.

—

- = Disconnect the pressure hose from the throttle
- body and connect gauge 83 93 514 (pressure
gauge for checking charging pressure) and a
. cooling-system tester (air pump) to the hose. Plug
- the end of the spigot on the throttle body.

. e Start the engine and run it until it reaches normal
operating temperature.

o Pump up the pressure to 0.6 bar (8.6 psi).
| e Check that the control pressure drops, see graph. (bar) | p

54

0,16 032 B

- - 02 04 06 08 (bar)
' A Control pressure
B Boost pressure

Saab 900
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240-20 Fuel injection system

Adjusting the throttle
butterfly stop

1 Check that the throitle butterfly is accurately
centred in the throttle body.

2 Turn the adjusting screw until it just makes con-
tact with the stop (throttle fully closed).

3 Turn the adjusting screw another 1/3 turn and
lock it. This provides a clearance of approx. 0.05
mm (0.002 in) between the butterfly and the
throtile body.

Fault diagnosis, Cl system

In the fault diagnosis procedure described below it
is assumed that the engine has no mechanical faults
and that the ignition system is in proper working or-

der.

Starting trouble: engine cold..........cccoeuvun.. 240-20
Starting trouble: engine hot .........cccoeeevreenen. 240-21
Poor running during warm-up

S =T Lo« PO 240-23
Poor running, engine hot..........cccocvvvuveennne. 240-24
Poor performance, low top speed................ 240-25
Excessive fuel consumption ............c.oeeee... 240-27
Erratic CO content and idling speed

hard to adjust......c.cceevennns frereesasesaraaensesnesans 240-28

Starting trouble: engine cold

1 Check the operation of the cold-start valve. Re-
move the valve and place it in a receptacle. Fuel
should spray out when the starter motor is
turned on if engine temperature is below 45°C
(118°F). Injection duration depends on the tem-
perature.

In the event of a fault, check:
The cold-start valve

The thermostatic time switch
The electrical system

2 Measure the control pressure with the engine
cold.

See the "Technical data” section for the correct
pressure.

Saab 900
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Fuel injection system 240-21

3 Check that the auxiliary air valve is open when
the engine is cold.

4 aCheck the CO content (engine hot)

s5201
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- bCheckthe pulse ratio, see the relevant section
: in Service Manual 2:4 (US specification).

' 5 Check for air leakage between the mass air flow
sensor and the engine.

e

* Starting trouble: engine hot

If the pressure in the injection lines drops too low
while the engine is still hot, vapour locks will form in
the system. This will give rise to starting trouble be-
cause the vapour locks are difficult to evacuate.

1 a First check whether the connections on the in-
jectors and fuel injection lines are tight.

b Perform a leakage test.

First check with the pressure gauge valve open.
I leakage is detected, perform the test with the
valve closed (warm-up regulator disconnected).

Possible leakage points:

Fuel pump non-return valve
Line pressure valve O-ring
Cold-start valve

External leakage

: Shut-off valve for return fuel from warm-up reg-
i ulator

Saab 900

Downloaded from éIWW.M anualslib.com manuals search engine


http://www.manualslib.com/

240-22  Fuel injection system

2 Open the valve and check the conirol pressure ; W b Poo
(engine hot). i - :
= ’\ “:f . perl
[ % 1C
X . -
> ' pl
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3 a Check the CO content (engine hot). ( }
b Check the pulse ratio, see section 254, Ser- E ] !
vice Manual 2:4 (US specification)
Check the hot-start reiay, see "Cold-start valve -
performance and sealing” on page 240-9.
4 Check the rest position of the mass air flow sen-
sor plate in the mass air flow sensor. (The top of
the sensor plate should be level with the lower .
edge of the air venturi or slightly below it, max.
0.5 mm.) Adjust by means of the spring slip (A).
5
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_‘L;'jB Check that no air leakage occurs between the

Fuel injection system  240-23

iajqr running during the warm-up

: riod

1 Check the control pressure with the engine cold.

- Excessive control pressure during the warm-up

~ period results in a fuel-air mixture that is too

- lean.

Measure the control pressure with the engine
cold.

f"2 a Check the CO content (engine hot).

b Check the pulse ratio, see section 254 of Ser-
vice Manual 2:4 (US specification).

Check the hot-start relay, see "Cold-start valve -

performance and sealing” on page 240-9.

' mass air flow sensor and the engine.

4 Check that the engine warm-up period is normal.
An abnormally long warm-up period may be due
to a faulty thermostat.

5 Check the fuel enrichment system, see "Cold-

start valve - performance and sealing” on page
240-9

Saab 900
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240-24  Fuel injection system

Poor running, engine hot
1 Check the CO content (engine hot).
2 Check the pulse ratio (engine hot), see section
254 of Service Manual 2:4 (US specification).

3 With the valve open, check the conrol pressure
(engine hot).

4 Check that no air leakage occurs between the
mass air flow sensor and the engine.

S 2/126

£

Saab 900
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Fuel injection system 240-25

§ a

| Poor performance, low top speed
~ { Checkthat the throttle butterfly opens fully when
- the accelerator is fully depressed.

} 2 Checkthat the fuel flow rate is sufficient by mea-
- suring the quantity of return fuel obtained during
a 30-second period. See "Fuel pump capacity”,

page 240-7.

5
: 3 Check whether binding occurs in the mass air
flow sensor as follows:
» Run the engine until it reaches normal operating
temperature and then connect a CO meter.

° Switch off the engine and start it again without
touching the accelerator. Read off the CO con-
tent.

~° Rev up the engine to about 3000 rpm and then

is now different to the earlier reading, then either
the control plunger or the lever is sticking.

P o Check that the lever moves freely.
=

’ allow it to return to idling speed. If the CO content

) S5206
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240-26 Fuel injection system

e If the control plunger is sticking, separate the fuel
distributor from the mass air flow sensor, taking
care to prevent the control plunger from falling out.
Remove and inspect the control plunger (avoid
touching the sealing surfaces). Wash the plunger
in clean petrol, refit it and also refit the fuel dis-
tributor. Do not dismantle the fuel distributor more
than this.

ss2n

4 Check the CO content (engine hot).

5 Check the pulse ratio, see section 254, Service
Manual 2:4 (US specification).

6 Check the fuel atomization of each injector. The
deposits on the spark plugs can give an indica-
tion of poor atomization by any injector.

§5209

Saab 900
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Fuel injection system  240-27

%f‘

air mixiure.

Cove il g iop o

- Excessive fuel consumption
~ { Check the CO content (engine hot).

4 Check the fuel atomization of each injector. The
deposits on the spark plug can give an indica-
tion of poor atomization by Ay iniscior,

5 Check that the cold-start valve does not leak.

,5_‘12 Check the pulse ratio (engine hot), see section
254, Service Manual 2:4 (US specification).

3 Check the control pressure with the engine hot.
Insufficient control pressure resulis in a rich fuel-

55209
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6 Check that there is no external leakage of fuel.
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240-28 Fuel injection system

Erratic CO content and idling
speed, hard to adjust

1 Check that no air leakage occurs between the
" mass air flow sensor'and the engine.

2 Check whether any parts of the mass air flow
sensor are sticking, as follows:

e Run the engine to normal operating temperature
and then connect a CO meter.

o Switch off the engine and start it again wn@%t
Agzclgwlng the accelerator. Read off the CO con-
! e - L\,.,,(\(/VL oAy

° Revme engine to about 3000 rpm and then

allow it to return to idling speed. If the CO content
is now different to the earlier reading, then either
the control plunger or the lever is sticking.

e Check that the lever moves freely.

If the control plunger is sticking, separate the fuel
distributor from the mass air flow sensor, taking care
to prevent the control plunger from falling out. Re-
move and inspect the control plunger (avoid touch-
ing the sealing surfaces). Wash the plunger in clean
petrol, refit it and also refit the fuel distributor. Do
not dismantle the fuel distributor more than this.

Z,

55203

UL P mtied

55211
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Fuel injection sysiem 240-29

§d3 Check that the disc in the auxiliary air valve is
- ot sticking.

eplacing the air cleaner
er element

1 Remove the rubber duct between the mass air
flow sensor and the throttle bodly.

Remove the bolts securing the lower section of
the mass air flow sensor to the air cleaner.

Raise the fuel distributor slightly and remove the
filter. Take care not to damage the fuel lines.

Remove the filter element holder from the bot-
tom of the air cleaner and clean the air cleaner
casing.

5 Fit the cleaner element holder and the new el-
3 : ement.

6 Bolt the mass air flow sensor to the air cleaner.

7 Fit the rubber duct between the mass air flovs
- sensor and the throtile body.

3 ‘mu u
- Mixture control unit

. To remove 4
-1 Thoroughly clean the area round the fuel con-
nections on the fuel distributor.

2 Disconnect the fuel lines from the fuel distribu-

tor. Disconnect the lines to the injectors before
disconnecting the control pressure line to avoid
damaging adjacent lines when the control pres-
sure line is removed.

3 Remove the rubber duct between the mass air
flow sensor and the throttle body.

, 4 Undo the retaining bolts and remowa ihe fuel

distributor from the air cleaner.

Downloaded from v MW.M anualslib.com manuals search engine
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240-30 Fuel injection system

To fit

1 Make sure that the air cleaner element is cor-
rectly positioned and then bolt the fuel distribu-
tor to the air cleaner.

2 Connect the fuel lines to the fuel distributor.

3 Fit the rubber duct beiween the mass air flow
sensor and the throtile body.

Fuel distributor

The fuel distributor must not be dismantled for re-
pair but should be replaced if it is faulty.

When separating the fuel distributor from the mass
air flow sensor, take care to prevent the control
plunger from falling out.

If the control plunger has been removed, it must be
cleaned thoroughly in petrol and reassembled.
Avoid touching the plunger sealing surfaces.

When fitting the fuel distributor, make sure that the

O-ring is located in its groove. Tighten the three re-

1 taining bolts to a torque of 3.2-3.8 Nm (2.4-2.8 Ibf
ft).

Line pressure regulator

The line pressure regulator is located inside the
screw plug by the return line and return connection
from the warm-up regulator.

The regulator consists of:

1 Piston with O-ring

2 Spring
3 Shims

4 Screw plug with O-ring and washer. (The screw
plug contains a shut-off valve which closes the
return line from the warm-up regulator when the
fuel pump is not operating. The socket head
screw in the plug should not normally be re-
moved.)

Saab 900 .
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Fuel injection system  240-31

_ever, adjustment arm and
sensor plate ‘

plastic lower sectionand fuel distributor.

> Undo the retaining screw and remove the sen-
sor plate.

. Remove the circlips from the lever pivot, fol-
lowed by the shims, rubber seals, spring (one
side) and balls.

4 Undo the counierweight retaining screw and
press out the spindle.

5 Remove the lever, counterweight and adjust-
rment arm.

Tap out the plug over the adjusting screw.
The plug must be refitted when the fuel-air mix-
ture has been set.

See "Setting the fuel-air mixture” on
page 240-16.

Saab 900
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240-32 Fuel injection system

To fit

1 Place the counterweight on the lever but do not
tighten the screw fully.

2 Place the adjustment arm in the lever so that the
socket head of the adjusting screw is visible.

3 Pack both bearings with Bosch Ft2v2 silicon
grease or the equivalent.

4 Place the lever assembly in the mass air flow
sensor housing and fit the spindle.

5 Coat the balls with silicon grease and fit them in
place, followed by the springs, seals, shims and
circlips.

Note:

The circlips are stamped out and must be fitted with
the sharp edge facing outwards.

6 Fit the sensor plate in the air venturi. Centre the
lever so that the threaded hole is aligned with
the hole in the sensor plate.

Tighten the counterweight screw.
Tightening torque: 4.7-5.2 Nim (3.5-3.8 Ibf ft)

1 Circlip
2 Shim
3 Seal
4 Spring
5 Ball
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Fuel injection system  240-33

t the sensor plate retaining screw and tighten
Check that the lever can move freely, com-
pletely without resistance.

7 ghtening torque: 5.0-5.5 Nm (3.7-4.1 lbbf f1)

A5

ljust the rest position of the sensor plate by
ending the spring clip on the stop bracket un-
derneath the mass air flow sensor.

) Preset the position of the adjustment arm. Using
- a depth gauge, measure the distance between
- the joint surface of the fuel disiributor (across the
screw holes) and the needle bearing roller. The
distance should be 18-19 mm (0.71-0.75 in).
‘Adjust by turning the mixture adjusting screw by
means of an Allen key.

) 10 Fit the O-ring and the fuel distributor. Fit the
- lower plastic section of the mass air flow sensor
. together with the gasket.

Tightening torque, fuel distributor screws:
3.2-3.8 Nm (2.4- 2.8 Ibf ft)

fine adjustment of the basic fuel flow by means
- of a CO meter after warming up the engine.

ine-tune the fuel-air mixiure and refit the plug over
e adjusting.screw in the mass air flow sensor.

ge "Setting the fuel-air mixiure”, page 240-16.

Saab 900
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240-34  Fuel injection system

Injectors - to replace

1 Clean the area round the injector and its con-
nection.

2 Disconnect the fuel line from the injector. Pre-
vent the injector from turning by holding it with a
spanner.

3 Remove the retaining plate.

4 Withdraw the injector and pull off the rubber
seal:m_
Fit in reverse order.

Saab 900
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Fuel injection system  240-35

jectors - to clean

an injector atomizes the fuel imperfectly or if it

ks under opening or closing pressure, the cause

his could be small particles of dirt having fas-

ed in the valve seat. It is sometimes possible to

remove such particles by forced flushing of the in-
tor, asfollows:

Disconnect the rubber duct from the mass air

flow sensor.

Remove the injectors from the inlet manifold and
place them in a suitable receptacle. Do not dis-
connect the fuel lines.

Remove the pump relay and connect a jumper
cable across terminals 30 and 87 on the relay
holder to supply power to the fuel pump.

4 Raise the mass air flow sensor lever a few times

songlgl s N Examples of poor atomizai‘;;;;
to its highest position. This will have the effect of ) ¢

force-flushing the injector.

njectors that have been removed from the engine
an also be cleaned by means of an injector tester
ch as the Bosch KDJE P400 (KDJE 7452). Clean-
ng with compressed air is not recommended. If the
ilt persists, fit a new injector.

57131
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240-36 Fuel injection system Fals

Warm-up regulator - to replace . 1R
1 Clean the area round the warm-up regulator and ke : 3
its connections. SRl T

2 Disconnect the electrical leads and both fuel 1
lines from the regulator. X

3 Remove the regulator.

Fit in reverse order.

Auxiliary air valve - to replace

1 Pull off the hoses and unplug the electrical con-
nector.

2 Unscrew the auxiliary air valve.

Fit in reverse order.

Saab 900
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Fuel injection system 240-37

Fuel accumulator

; remaove
1 Clean the area round the fuel connections.

e

3%“2 Undo the connections and remove the fuel ac-
- cumulator.

To fit

1 Mount the fuel accumulator on the bracket.

2 Connect the fuel lines. The line from the fuel
pump-should be fitted to the connection nearest
the edge of the fuel accumulator.

- Position the fuel line from the pump so that it cannot
chafe against the car body.

1 uel filter - to replace
g ‘.. 1 Clean the area round the two connections.

2 Prevent the filter from turning by holding it with a
_ spanner applied to the flats. Disconnect the fuel
- lines and remove the filer.

‘Note:
Avoid loosening the fitting on the outlet side to pre-
vent aluminium swarf from the threads entering the

3 Fit the new filter with the arrow pointing in the
direction of flow and connect the fuel lines.

Saab 200
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240-38 Fuel injection system

E —
Cl fuel injection system), EU | Thler\g
(US specification) E
A general description of the oxygen-sensor B tio of
(Lambda) system fitted to cars with a catalytic con- & Thed
verier is given on page 200-16. fL
. o i o the
When reading the component descriptions and fault- | S
diagnosis chart included in this section, refer at the Il 3
same time to the corresponding wiring diagram in - thec
Service Manual 3:2. ! ipos
‘ e
Fuel shui-oif an feceleration IF o the
(1987) F Thec
Non-Turbo cars having a manual gearbox are fitted a8 sc
with a system which shuts off fuel injection during |8 off ac
engine overrun. That is done to reduce fuel con- . The ¢
sumption and also the content of unburned hydro- - has ¢
carbons (HC) in the exhaust. The system consists ;
of a vacuum valve and a deceleration relay. ‘(

Air cleaner and fuel distributor

1 From deceleration relay
2 Vacuum valve
3 From inlet manifold 3
4 Sensor plate in rest position ,
5 By-pass line 9
6 Rubber duct ;
7 Fiter
8 Fuse
Principle of operation D — I
" . . . — ] |
The deceleration system causes the induction air S —— ‘*
that normally passes the mass air flow sensor plate 'y ' "
to by-pass the plate via a hose and vacuum valve. , ! =
As a result, the sensor plate remains in its rest po- | I
sition and so shuts off the supply of fuel to the cyl- ! ‘;
inders. 4 »
=8 Vac
L ' - Whi
S I lenc
9 - 5/ Loh W tion
2 mai
i

Saab 900
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Fuel injection system 240-39

he vacuum valve acts as a by-pass when the de-
gleration system is engaged. When the relay is ac-
{ivated, the control module selects a fixed pulse ra-
5 of 60%.

he deceleration relay is activated when:
the thermostatic switch is closed (coolant temper-
ature above 45°C)

the time relay (P11) is not activated (relay in rest
position)

engine sr 3ed ‘s hi her than 1575 £ 175 rpm
the throllie position swiich is closed.

he deceleration system shuts off the supply of fuel
s soon as the throtile position switch closes (foot
accelerator).

he supply of fuel is resumed once engine speed
s dropped below 1375 + 75 rpm.

- Vacuum valve - principle of operation

~ When current flows through the vacuum valve so-

. lenoid (4) from the fuse board (2) via the decelera-
® tion relay (3) to ground, the pressure in the inlet
ﬂ manifold acts on the diaphragm in the valve, thus
- opening a by-pass port.

+
8
L~
4 | 3 +
e >
7

S207d

Fuel shut-off system, principle of operation

-1 Time relay for acceleration enrichment
2 Deceleration relay (manual gearbox cars)
3 Throttle position sensor
4 Lambda control module
5 Vacuum valve
6 Hose from inlet manifold
7 Fuse
8 Ignition coil

3

Vacuum valve
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240-40 Fuel injection system

Throttle position switch, normally aspirated engines

Closing function

The throttle position switch is closed across termi-
nals 1 and 2 only in the idling position.

As a result, terminal 30 of the deceleration relay and
the TRK terminal of the time relay receive a ground
signal (see the description of the relevant relay func-
i1 for furiher details).

C e he srolile butterfly has opened beyond 72°,
. switch closes across terminals 2 and 3 and a
ground signal is receivea irarm the T t.rminal of the
AC relay (156). This causes disengagement of the
electromagnetic clutch on the AC compressor (cars
with AC).

Throttle position switch (Turbo)

Dual function

The throtile position switch is closed across termi-
nals 1 and 2 from the idling position until the butter-
fly opening angle is greater than 72°.

During this time, terminal 31A of the speed relay re-
ceives a ground signal (see the description of the
TIP relay function for further details).

When the butterfly opening angle passes 72°, the
throttle position switch changes over and a connec-
tion is made across terminals 2 and 3. As a result, a
ground signal is received on terminal TK of the AC
relay (156) (disengaging the electromagnetic clutch
of the AC compressor), terminal 11 of the deceler-
ation relay (106) and terminal 11 of the Lambda
control module, which produces a pulse ratio of
more than 92%.

Throttle position switch on a Turbo engine

Saab 900
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Fuel injection system  240-41

—
rmostatic switch 45/38°C and
ermostatic time switch
e thermostatic switch closes at temperatures be-
—_ 45°G (112°F). If the temperaiure has been

(

gher than this, the switch will not close uniil the
mperature has dropped to 38°C (100°F). The ther-
atic switch is connecied in series with the ther-
pstatic time switch (92).

onsequently, no grounding is available for the
d-start valve or terminal TKK of the time relay
) at temperaiures above 45°C (112°F).

i

1 Thermostatic switch (99)
2 Thermostatic time switch (92)

3
® | so1381 )M \)

hermostatic switch 25/18

e thermostatic swiich closes at temperaiure be-
w 25°C (77°F). If the temperature has been higher
than this, the switch will not close until the temper-
ature has dropped to 19°C (66°F).

\]

ormally aspirated engines

he switch is connected in parallel with terminal 12
the Lambda control module via terminal X1 of the
_deceleration relay.

I ‘At temperatures below 25°C (77°F), an grounding
‘signal is applied to terminal 12 of the Lambda con-

: 3:
;,--,;ijz:;{(rol module and a pulse ratio of 60%is obtained (the
- same as during fuel shut- off via P12).

: %;’-At temperatures above 25°C (77°F) the thermostatic

~ switch is open and the preset pulse ratio is not se-
- lected.

| sza362\ ~ ——u

| Turbo engines

* The function is the same except that the thermo-
- static switch is connected directly to terminal 12 of
~ the Lambda contirol module. A fixed pulse ratio of

~ 60%is obtained.

3 Thermostatic switch 97

Saab 900
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240-42  Fuel injection system

Lambda control module

The control module regulates the Lambda system
by means of the following main functions:

e Lambda sensor monitoring
o comparator

o integrator

o output stage

1 Lambda sensor
2 Lambda sensor monitoring
3 Comparator

4 Integrator
5 Output stage
6 Modulating valve

The monitoring function checks that the operation of
the Lambda sensor and the regulating function of
the modulating valve coincide within given parame-
ters. If incorrect values are received or & maliunc-
tion is detected in the Lambda senscr, for instance,
the regulating function is disabled and a fixed pulse
ratio of 50%is selected for the modulating valve.
Different fixed pulse ratios can also be obtained by
grounding certain terminals of the control module.
The control function of the comparator is governed
by the relationship between the actual sensor volt-
age and the reference voltage programmed in the
comparator.

If the fuel-air mixture is lean, the sensor voltage will
be lower than the reference voltage and cause the
opening duration of the modulating valve to in-

A Control module 135
B Exhaust gases

crease, thereby enriching the mixture. o
At a preprogrammed control speed, the integrator
controls the signal voltage from the output stage to.
enrich or weaken the fuel-air mixture. i 4
The control speed is optimized to provide the best &
possible conversion of the exhaust gases in the cat-

alytic converter. The Lambda value is kept within

extremely narrow limits and as close tolas possi-
ble.

Saab 900
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Fuel injection sysiem

240-43

erminal pins - Lambda control module
~ Pin 2 Lambda sensor 136 signal. Green (GN).
P “pin 4 Lambda sensor, screened. Braided.

pin 15 Modulating valve 139. Pulsed ground con-
ection, depending on pulse ratio. Violet (VL).

in 17 +12 V via fuse 8, main fuse box +54 supply.
3 1;BrownNVh|te (BRIVT).

~ Pin B +12 V when fuel pump relay 102 activated.
~ Yellow/Red (GL/RD)

- Pin 26 Internal jumper connection. Yellow (GL).

~ Pin 7 When grounded, fixed pulse ratio of 85%.
Hed/Whlte (RDAVT).

" Pin 12 When grounded, fixed pulse ratio of 60%.
ellow/Red (GL/RD).

- Pin 11 When grounded, fixed pulse ratio above 92%.
- FHed (RD).

in 16 Grounding point. Black/White (SV/VT).
Pin 5 Grounding point. Brown (BR).

e

" Fuel booster pressure switch

- When the car is travelling at a constant speed, the

- negative pressure is the same on either side of the

~diaphragm. On acceleration, the negative pressure

~diminishes. The change in pressure will be delayed
below the diaphragm on account of the constriction.
The "absolute” pressure above the diaphragm then
increases momentarily, forcing the diaphragm down
and so activating the contact arm which closes the
switch contacts.

1 Diaphragm

2 Spring

3 Constriction

4 Spring contact arm
5 Vacuum connection
6 Electrical terminals

www.Manualslib.com manuals search engine
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240-44  Fuel injection system

Time relay P11
Time function - 3 seconds

For a period of three seconds after starting, terminal
11 of the Lambda control module is grounded and a

fixed pulse ratio of 92%is selected (starting enrich-
ment).

Time function - 140 + 20 seconds

1 For a period of 140 seconds after starting, the
fuel shut- off function during deceleration is dis-
abled (no grounding via terminal X2 of the re-
lay). This applies to non-Turbo cars with a man-
ual gearbox only.

2 Cold engine (below 45°C)

Acceleration enrichment is available when the
fuel booster pressure switch (79) has been ac-
tivated via the cold-start valve (94), which is
grounded via the thermostatic switch (97) and
thermostatic time switch (92). A grounding sig-
nal is also applied to the TKK terminal of the re-
lay at the same time

3 Hot engine (above 45°C)
Acceleration enrichment is available for 140 sec-
onds if the fuel booster pressure switch (79) has
been activated. There will be no grounding sig-
nal applied to the TKK terminal via the thermo-
static switch (97) and the thermostatic time
switch (92). Terminal TIP is activated and ap-
plies a grounding signal to terminal 11 »f the
Lambda control module, resulting in a pulse ra-
tio of 92%being selected.

2

Deceleration relay Time relay P11 Speed relay, 4600 rpm
(non-Turbo engine) (Turbo)
11 TKK 31I
I lz s 4 ls le 1%2h 2 X}
X2 I 31i TIP i 37i 313[ ™/31b e7l
7 8 9 o 11 12 | 30l4 5 6

113 20 hs l1s TRX |1a 37 -l I9
14 17 8

o 4 — T17

Relay F11 torming) pins

pin 87  +12 V supply when fuel pump relay pin 50  +12 V supply when starter motor en-

102 activated gaged
pin TIP  +12 V supply +54 when vacuum switch pin 31 Ground

activated

pin 11 Grounded when above functions acti-

pin TKK Ground via cold-start valve 94, thermo- vated (for 140 seconds only)

static switch 97 and thermostatic time ) )

switch 92 pin X2  Same as pin 11, not connected

pin TRK Grounded via throttle position switch,
not connected

Saab 900 : 4
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Fuel injection system 240-45

Deceleration relay, normally
aspirated engines
The deceleration function shuts off the supply of fuel
when the accelerator is released at engine speeds
above 1575 rpm and at engine temperatures above
°C or, alternatively, during a 140-second period
~ after starting.
. When the accelerator is released, grounding takes
4 sge via terminal 1 (idling position) of the throtile
~ ¢lion sensor to t2rminal 30 of the deceleration re-
. 111CE), and a signal from terminal 87 is applied to
i hae fuel shut-off valve (260). Further, a signal from
- terminal X1 is applied to terminal 12 of the Lambda
~ sensor and a pulse ratio of 60%is then obtained (to
{  compensate for the weaker mixture sensed by the
&8 | ambda sensor).

+12 V supply when fuel pump relay X2 i l X1 E
102 activated. 1 2

. pnTD Ignition pulses from terminal TF-0 of ) 313! ™/31b 87'
o ignition pulse amplifier 147. 30t

. pin 30 Grounding via terminals X2 and 31 of l l
- time relay 106. 7 —%- 9

pin 31 Ground.

- pin X1 Grounds terminal 12 of the Lambda
conirol module subject to the above
functions having been activated, throttle
position sensor 203 making contact be-
tween terminals 1 and 2, and engine
speed having been higher than 1575
rpm. The function ceases to operate
when engine speed drops below 1375
rpm.

Deceleration relay
(non-Turbo engine)

| pin87  Grounding of fuel shut-off valve 260 via
73y terminal X1.

— 1. pin X2 . Grounding via terminals X2 and 11 of
a the time relay.

e

P L —

Saab 900
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240-46 Fuel injection system

Speed relay (speed-dependent
enrichment, Turbo only)

Speed-dependent fuel enrichment takes place at
engine speeds above 3800 rpm (model year 1987
and earlier) or above 4600 rpm (model year 1988
and later). Pulse ratio 85%o0r 92%.

At engine speeds above 3800 rpm (model year 1987
and earlier) or above 4600 rpm (model year 1988
and later) and before the throttle butierfly has
nassad i 72° position, a signal from terminal 1 of
tne throtile position switch is applied to terminal 31A
oi the speed relay (138). As a resuli, terminal 7 of
the Lambda control module is grounded via terminal
87 of the relay and terminal 31 of the time relay
(108), which gives a pulse ratio of 85%.

If the throitle butterfly passes the 72° position, the
circuit to terminal 31A of the speed relay will be bro-
ken, terminal 11 of the Lambda control module will
be grounded via terminal 3 of the throttle position
switch (203), terminal TK of the AC relay (156) and
terminal 11 of the time relay (106), which gives a
pulse ratio of 92%.

Speed relay (138) terminal pins (Turbo only)

pin TD  Ignition pulses from terminal TD-0 of
TD amplifier 147. TD-0

pin 15 +12V via +54

pin 31A  Ground via throttle position switch 203.

pin 87 Ground for terminal 7 of the Lambda
control module via terminal 31 and
ground of time relay 106.

Turbo cars, model year 1988 and later

Pressure-controlled full-load enrichment supple-
ments speed- dependent full-load enrichment and
also the enrichment that is controlled by the throttle
buiterfly via the throtile position switch.

A pressure switch connected in parallel with the
speed relay senses the pressure in the inlet mani-
fold. When the pressure is between 0.25 and 0.30
bar, the pressure switch grounds pin 7 of the control
module and so causes full-load enrichment to take
place (fixed pulse ratio 85%).

1§

a7|
6

above 4600 rpm_(model year 1988 and later). Turbo en- ‘

gines only.

Speed relay 3600 rpm (model year 1987 and earlier) og;" {
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Fuel injection system  240-47

Electrical system - principle
- of operation

R L

¢l system
- When the ignition switch is turned to the Start posi-

tion, the starter motor (4) and the thermostatic time
- switch (92) are supplied with current (+50 supply).

It the engine is cold (temperaiure below 45°C), the
~ thermostatic time switch (92) will be closed. The
~ cold-start valve (94), which is supplied with current
- from terminal 16 of the starter motor (4), is then
- grounded. This causes the valve to open and the
~ engine receives extra fuel (for up to a maximum of
. nine seconds) while the starter motor is engaged.

. When the ignition switch is in the Start/Drive posi-
*tion, the fuel pump relay receives current (+15 sup-
- ply) via fuse 22. Relay 102 operates and the fuel
_ ~ pump (103), which receives current via fuse 30,
( ‘ starts to run. Current is also supplied to the heating

e e n

sl

- coils in the auxiliary air valve (95) and the warm-up

- regulator (96).
~ The fuel pump relay and the Lambda system receive
~ ignition pulses from the ignition pulse amplifier
- (147). If the engine stops, the pulses cease io be
- emitted, causing the relay to release and the supply
of current for the fuel system components is cut off.

Lambda ’

The Lambda system itself incorporates a Lambda
sensor (136) which continuously supplies the con-

J trol module (135) with data on the oxygen content of
or the exhaust gases. On the basis of this data and the
n- |  signals received from the Lambda system’s various

| sensors and relays, the control module regulates the
.. amount of fuel injected via the modulating valve
- (139). (The valve is controlled by grounding of ter-

( " minal 15.)
= | The control unit (135) and relays 105 and 106 are
—| L supplied with current from terminal 87 of relay 102.
" ~ The time relay (106), which is supplied with control

~ current (+50 supply) when the ignition switch (20) is
in the Start position, is used during the starting
phase. This relay increases the supply of fuel via the

2 control module and the modulatii; valve (139).
%s| 1 Thethermostatic swiich (97) ser ¢5 the engina wem-
21 | peraiure and opens when the temperaitie is above
-~ | +25°C, thus breaking the circuit to the cold-start
valve (94).
The fuel booster pressure switch (79) is used to
i control fuel enrichment during acceleration. When

the engine is cold, the switch opens the cold-start
valve (94). When the engine is hot, a signal goes
instead to the time relay (106), which increases the
supply of fuel via terminal 11 of the control module
(active for a maximum of 140 + 20 seconds after
starting).

Saab 900
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240-48 Fuel injection system *

The speed relay (105) is used in conjunction with
the solenoid valve (260) and throitle position swiich
(203) to shut off the fuel during engine overrun.

When the accelerator is released, the throttle posi- % er
tion switch grounds relay 105. This function is also ' Eo
operative if engine speed exceeds approx. 1375 ' a8 b
rpm. Note that this relay is fitted only on cars with a g -
manual gearbox. . 4
The thermostatic switch (99) opens ai +45°C and
closes at +38°C. One of the purposes of this switch A
is to improve the fuel enrichment function. ; 9
Socket 120 is provided for the connection a special F o
measuring instrument and is used in connection with .
setting the pulse ratio. The socket is live when the -
ignition switch is in the Drive position. o

a4 5

et TR e
-~
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Fuel injection system 240-49

omponent locations

e component locations are the same for 8-valve
engines with Cl fuel injection and the Lambda sys-
tem (EU), fuel injection engines and Turbo engines.
'>fiff=‘or further details of component locations, see Ser-
vice Manual 3:2.

Starter motor on LH (induction) side of
engine

Grounding point on radiator member
Grounding point in luggage compartment
Ignition switch on cenire console be-
tween front seats

Fuse holder in main fuse box in engine
bay on LH wheel arch

Two-pin conneciors
one in main fuse box in engine bay on
LH wheel arch, one in luggage compari-
ment adjacent to fuel pumps

one socket (120) in engine bay on LH
wheel arch

Single-pin conneciors
one in main fuse box in engine bay on
LH wheel arch

one in engine bay on RH wheel arch
Starter interlock switch (automatic trans-
mission) under centre console adjacent
to selector lever
§ Fuel booster pressure switch in engine
g bay on inside of LH tie-plate adjacent to
fuel filter

92 Thermostatic time switch on coolant ther-
E3 mostat housing

- 94 Cold-start valve above throtile body
05 Auxiliary air valve adjacent to thermostat
; housing at front of engine
Warm-up regulator on thermostat housing
at front of engine
Thermostatic swiich, 45°C (Lambda), on
inlet manifold
Thermostatic switch, 25°C (Lambda), on
thermostat housing

Diode (Lambda), adjacent to deceleration
relay 105 and time relay 106

Fuel pump relay in main fuse box in en-
aina hay on L.H wheel arch

Fuel pumip in iuel tank under luggage
cormpartment floor

Deceleration relay, injection engines only,
i behind trim forward of RH front coor
i 106  Time relay behind trim forward of RH
i front door

Control module (Lambda) on RH side
under rear seat

Lambda sensor on exhaust manifold
Speed relay (manual gearbox Turbo cars
only) behind trim forward of RH front

139

144

147

152A
152C

156
158
159

201
203
260

Modulating valve (Lambda) in engine bay
on inside of LH tie plate

Pressure switch under dash to left of
steering wheel behind knee shield (be-
hind flasher relay holder)

Ignition pulse amplifier in main fuse box
in engine bay on LH wheel arch

29-pin connector (white)

29-pin connector (black) in main fuse box
in engine bay

AC compressor relay in main fuse box in
engine bay on LH wheel arch

Distribution terminal block, negative
Distribution terminal block, positive 15, in
main fuse box in engine bay on LH wheel
arch

Grounding point, engine

Throttle position swiich on throttle body
Fuel shui-ofi solenoid valve (Lambda) on
rubber duct above air cleaner

Saab 800
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240-50 Fuel injection system

Checking

General
1 Connect pulse meter 83 93 597.

2 Turn the ignition key to the Drive position. The
pulse meter should indicate 100%. The modu-
lating valve and fuel pump should start and run
for a short time.

3 Start the engine.

@y Cold engine (below 19°C):
-~ The pulse meter first indicates 0%, then
90%and after three seconds a steady pulse
ratio of 60%.

b) Hot engine:
The pulse meter first indicates 0%, then
90%and after three seconds a fluctuating
pulse ratio of around 50%.

4 Checking full-load enrichment (Turbo)

a) Rev up the engine to more than 3850 rpm.
The pulse meter should indicate 85%.

b) Actuaie (close) the throtile position switch.
The pulse meter should indicate 92%.

Checking the Lambda system
1 Connect pulse meter 83 93 5¢7.

2 Run the engine at idling speed.

3 Unplug the Lambda sensor connector from the
main wiring harness (located on the RH inner
wheel arch in the engine bay).

4 Ground the signal lead to the control module.
The pulse meter should now indicate 92%.

5 Hold the signal lead in your left hand and grip
the positive battery terminal with your right hand.
The pulse meter should now drop to a reading
of 0%.

Checking the Lambda sensor’s signal level

Connect a muliimeter between the Lambda sensor’s
signal lead and ground. If the Lambda sensor is OK,
a reading of between 0.1 and 1.0 V should be ob-
tained on the meter, depending on the temperaiure
and oxyoan content of the exhaust.

Saab 200
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Fuel injection system  240-51

1 Startmg difficuliy (engine cold): see checking/
- fault diagnosis

£ "A Starting with cold engine, below #45°0",

o2 Erradic idling/poor response during the war-up
' neroc: see checking/fault diagnosis " Eniichi-
0 ment during the warm-up period, below 45°C™,
- 3 Poor acceleration in first few minuies after
starting/backfiring in inlet manifold: see

checking/fault diagnosis "C Enrichment via the
cold-start valve, below 45°C".

Stalling on overrun: see checking/fault diagno-
sis

F "Deceleration function”.
Fuel starvation/backfiring above 3800 rpm— or
- at full throttle: see checking/fault diagnosis

"G Enrichment at engine speeds above 3800
rpm”.

A Starting with cold engine,
below 45°C

Enrlchment via cold-start valve:

When the starter motor is engaged, fuel enrichment
s provided by the cold-start valve which injects ad-
dmonal fuel. The cold-start valve is controlled by the
thermostatic time switch (92) and the thermostatic
{  switch (97). Maximum injection time is 9.5 seconds
i  at-20°C (-4°F).

e

' Checking

1 Connect a test lamps between the cold-start
i valve’s brown (BR) lead and ground. The lamp
i should light up when the starter motor is en-

gaged.

2 Remove the fuel pump relay (102). Connect the
test lamp between +12 V and the cold-start
valve's (94) green (GN) lead. The lamp should

o lightup.

Note:

~ The thermostatic switch (97) must be closed (tem-
perature below 38°C).
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240-52 Fuel injection system i

3 Connect the test lamp between +12 V and the 3 3c
green (GN) lead of the thermostatic time switch . 8 a
(92). 5

Note: B b
The connector must be plugged in during this test.

If the engine temperature is below 45°C (1 13°F) the ;., ]
lamp should be on. When the starter motor is an- R 1
gaged, the lamp should go out for & few seconds.
This indicates that the thermngiatic tme switch has b 3
interrupted the ground circuit ani is thus working f 9
properly. E

4 To check the operation of the cold-start valve, e ¢
see Service Manual 2:3, section 240.

B Fuel enrichment via the cold- 1
start valve and control module
(92%pulse ratio) |

Mode of operation 1
The cold-start valve continues to inject fuel as long E i
as the starter motor is engaged. At the same time, a e

signal is applied to time relay P11 (106) which

grounds terminal 11 of the control module (135). The

control module adjusts the frequency of the modu-

lating valve to a steady pulse ratio of more than

92%(fully open). This function remains in operation
for three seconds.

Checking

1 Connect pulse meter 83 93 597 to the test
socket. Remove the ignition switch relays (E)
from the main fuse box and connect a jumper
lead between pins 3 and 4.

2 When the starter motor is engaged the pulse ra- A L forr
tio should be 92 + 10%. S O
3 After three seconds the pulse ratio should e
change to 60%(cold engine, temperature below .
25°C) or 50%(engine temperature above 25°C). i '(:9}2
. Fault diagnosis ; 3 (9?
(Electrical testing) - v
1 Remove time relay P11 (106) and connect one :
lead of a test lamp to +12 V. & 2

2 Normally aspirated engine:

ety

a) Connect the other test lamp lead to pin 31.

The lamp should light up (connection to
ground). :

b) Connect the other test lamp lead to the TRK
pin. The lamp should light up only when the
throttle butterfly is fully closed.

Saab 900
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Fuel injection system  240-53

‘ ?f' 3 Connect one of the test lamp leads to ground (-).

a) Connect the other test lamp lead to pin 50.
The lamp should light up when the starter
motor is engaged (Turbo).

b) Connect the other test lamp lead to the TIP
pin. The test lamp should light up briefly
when the fuel booster pressure swiich (79)
closes and then opens again. Connect a
vact' 1 punp io the fuel booster pressure
switcl: (24, awich ¢q ihe ignition and raise
avac wn. When the vacuum is eliminated,
the fuel booster pressure switch closes
briefly, during which period the test lamp
should light up.

The test lamp should light up when the en-

c) Connect the other test lamp lead to pin 87.
9 gine is running.

d) Connect a jumper lead between pin 11 and
. ground. With the engine idling, the pulse ra-
‘ tio should be 92 + 10%.

4 Use a muliimeter to check for circuit continuity
between:

the deceleration relay (105) (not on cars with
automatic transmission).

b) The TKK pin on time relay P11 (108) and
the 45° thermostatic swiich (97) and be-
tween the thermostatic switch 45° (97) and
the thermostatic time switch (92).

C Fuel enrichment via the
cold-start valve (engine
temperature below 45°C)

’ Normally aspirated engine:

- The fuel enrichment system improves engine per-
formance immediately after starting. The system is
controlled by vacuum, temperature and time.

b Mode of operation

~  Fuel enrichment is effected by the cold-start valve
- (94) 'and controlled by a 45°C thermostatic switch
~ (97), a thermostatic time switch (92) and a pressure
~ switch (79).

a) Pin X2 of time relay P11 (106) and pin X2 of
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240-54 Fuel injection system

Checking

1 Connect a test lamp to the brown (BR) lead of
the cold-start valve (94) and ground and connect
pulse meter 83 93 597. Start the engine.

2 Cold engine (below 45°C)

When the throttle is opened rapidly the test lamp
should light up briefly. Pulse ratio 60%.

3 Engine cold on starting, warms up during the
test.

When the throttle is opened rapidly the test lamp
ghould light up. When the 45°C thermostatic
switch (97) opens, the lamp should go out. Each
time the throtile is opened rapidly the pulse ratio
should change io 92%. This function continues
in operation for a period of 140 seconds after
starting.

4 Hot engine (above 45°C)

When the throttle is opened rapidly, the pulse
ratio should change to 92%. This continues for
140 seconds after starting. The test lamp should
not light up.

Fault diagnosis (electrical testing)

1 Check whether the red/white (RD/VT) and white
(VT) leads of the fuel booster pressure switch
(79) are live. -

2 Check whether a voltage pulse is applied to the
brown (BR) lead of the fuel booster pressure i
switch (79) when the throttle is opened rapidly.

3 With the engine running, ground pin 11 of time
relay P11 (101). The pulse meter should give a
reading of 92%.

D Fuel enrichment during the
warm-up period, below 45°C
(pulse ratio 60%)

Mode of operation

900 Turbo:

the 25°C thermostatic switch (99) grounds terminal
12 of the control module and fixes the pulse ratio at
60%.

900i:

the 25°C tharmosiatic switch (99) grounds terminal
12 of the control module (via terminal Xi of the
speed relay (105) on cars with a manual gearbox)
and fixes the pulse ratio at 60%.

i3 th

Saab 900
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Fuel injection system  240-55

. checking
-1 Cold engine
Run the engine at idling speed. After three sec-
onds the pulse ratio should be 60%and remain
steady at this figure until the temperature rises

above 25°C. The pulse meter should then begin
to fluctuate.

2 Hot engine

Disconnect the red/yellow (RD/GL) lead from the
thermostatic swiich (99) and connect it to
ground.

The pulse ratio should be fixed at 60%.

‘: Fault diagnosis (electrical testing)
1 Remove the speed relay/deceleration relay
(138/105) and start the engine.
900i:
connect terminal X1 of the relay (105) to ground.
The pulse ratio should change to 60%.
. 900 Turbo:
’ connect the thermostatic switch (99) to ground.
The pulse ratio should change to 60%.

, 2 Connect terminal 12 of the control module to
= ground. The pulse ratio should change to 60%.

3 Check ihe thermostatic switch (23), including all
the wiring and connections.

{ E Fuel enrichment up to 140
seconds after starting, engine
temperature above +45°C (not
Turbo engines)

. Mode of operation
( " A signal applied across the fuel booster pressure
~ +  switch (79) to the TIP terminal of the time relay (106)
fixes the pulse ratio at 92%via terminal 11 of the
control module.

Checking

Check whether fuel ehrichment continues for more
than 140 seconds.

Note:

The 45°C thermostatic switch (97) and the 25°C
thermostatic time switch (99) must be open and
three seconds must have elapsed after the engine
has been started.
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240-56 Fuel injection system

Fault diagnosis (electrical testing)
1 Remove time relay P11 (i 06).
2 Connect one of the leads of a test lamp to +12
V.
3 Connect the other lead to:

pin 31 - the test lamp lights up

the TRK pin - the test lamp lights up when the
throttle position switch closes

F Deceleration (fus! shut-off)
funetion (Y001 cars with
manual gearbox only)

Mode of operation

Fuel shut-off cannot take place when the thermo-
static swiich (94) is closed or while fuel enrichment
is in progress (140 seconds).

When the vacuum valve (260) opens, the pressure
difference between each side of the mass air flow
sensor plate is equalized. The sensor plate as-
sumes its rest position and fuel injection into the fuel
distributor via the control plunger ceases. A fixed
pulse ratio of 60%is selected.

Checking
1 Start the engine and run it for 140 seconds.
2 Connect a test lamp to the red lead of the fuel

booster pressure switch (79) and ground, and-
connect pulse meter 83 93 597.

3 Slowly increase engine speed to 1600 rpm.
4 Close the throttle rapidly.
The test lamp should light up until the engine

reaches a speed of about 1375 rpm. The pulse
meter should first indicate 60%and then 50%.

Note:

The fuel shut-off function will not operate during the
first 140 seconds after starting.

Saab 900
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Fuel injection system

240-57

._:»,{-jault diagnosis (electrical testing)
1 Run the engine at idling speed.

- 2 Connect one of the test lamp leads to +12 V.
3 Connect the other lead in turn to the following

pins of the deceleration relay (105):
31

the test lamp should light up

30:

the test lamp should light up when the throttle
position switch is closed

X2:
the test lamp should light up after 140 seconds.
Connect one of the test lamip leads to ground.

‘Connect the other lead in turn to the fol|oWing
“pins of the deceleration relay (105):

3ib:

the lamp should flash (ignition pulses)

15

the lamp should light up (+12 V)

X1:

the pulse ratio should be 60%

87:

Fuel shut-off should take place (on decelera-
tion).

Component possibly defective

. |is in operation

&
o
[V]
E
E=}
E s o
E 2 3
Fault diagnosis | © @ 2 ° E
® c 5 3 2 5
= @ = > © =
el 5| 8% 2| 8
ElEl s |28 ¢
- 2 =S @ 35 2
8| 81 213|815
a < = © b=
| Fuel shut-off function inoperative bS b5 b5 b5
| Incorrect pulse ratio when the sysiem - bs b5 b5 b5 b5
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240-58 Fuel injection system
Q ]

G Enrichment at engine speeds 3 ¢
above 3800 rpm (4600 rpm on .
model year 1988 and later 4
cars) (Turbo) & Ge

: T

Mode of operation B o

The speed signal goes from terminal 1 of the igni- ‘ . Jus

tion coil via the ignition pulse amplifier (147) io the § sh

TD pin of the speed relay (138). - F el

A signal then goes from pin 87 of the relay (138) to /| 9

terminal 7 of the conircl module, which fixes the &8 Re

pulse ratio at 85%. o3 ho
' B p'r]

Checking g se

Connect pin 7 of the control module to ground. The .

pulse ratio should increase to 85%. =

¥ =

Fault diagnosis (electrical testing) . & o

Check circuit continuity between: . ; *

a. pins 1 and 2 of the throtile position switch
b. pin 2 of the throtile position switch and pin 31A of
the speed relay (138)

c. pin 87 of the speed relay (138) and pin 7 of the
control module (135).

H Fuel enrichment governed by
pulse ratio (throttle butterfly
open more than 72°)

Mode of operation

Pin 3 of the throttle position switch (203) grounds
pin 11 of time relay P11 (106), which governs fuel
enrichment via terminal 11 of the contirol module
(when the throitle buiterfly is open at least 72° and
engine temperature is above 45°C).

Checking

When the throtile butterfly closes, the pulse ratio
should rise to 92%.

Fault diagnosis (electrical testing)
1 Remove time relay P11 (106).

2 Connect one lead of a test lamp to +12 V.

Connect the other lead.to pin 11 of the P11 re-
lay. The lamp should light up when the throttle
butterfly is open more than 72°.

3 Connect one of the test lamp leads to ground
and the other to terminal 11 of time relay Pi1.
The pulse ratio should rise to 92%(engine run-
ning).

Saab 900
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Fuel injection system 240-59

| | Setting the fuel-air mixture
| " (pulse ratio)

- General

~ The adjusting'screw on the mass air flow sensor is
~ sealed by a metal plug to prevent inadvertent ad-
justment. The mixiure is preset at the factory and
should not normally require readjustment until
replacement of e mass alr flow sensor be-
comes necessar, .

 Readjustment of * & mixiure may be necessary,
- however, if the mags air flow sensor has been re-
paired or if fault diagnosis shows that the mixture
setting is incorrect.

¢ Setiing a new mass air flow sensor

~ Remove the mass air flow sensor, the sensor plate
lever and then the metal plug. See the Service Man-

- ual section describing repairs to the mass air flow
~ sensor.

1 Warm up the engine to normal operating tem-
peraiure and connect the pulse meter.

2 Adjust the idling speed to 875 * 75 rpm.

3 Set the recommended pulse ratio by means of
the mass air flow sensor adjusting screw, using
tool 83 92 482. Rev up the engine and allow
the idling speed to stabilize gach time before

| S taking a meter reading. '

4 Refit the metal plug, using a suitable punch.
Pulse ratio seiting: 45-55%.
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. LH 2.4 (M1990-).........oooooooocccccn. 240-94
- Diagnostic trouble codes, .
LH 2.4 (M1990), ISAT ..cccccvvnreernrrnvirennens 240-99
Fault diagnosis chart, LH 2.4 (M1990), .
ISAT e 240-100
Control commands, LH 2.4 (M1990),
ISAT sisssnssssmmimmsmmimssasnsassasmmassionsiisiss 240-105

Fault diagiiosis using an ISAT,

LH 2.4.2 and LH 2.4

(M1991.....oooecrere et 240-106
Control module connections, LH 2.4.2,
test datal.:issismmsmsssinsiosssonisavivsvaisasssissse 240-107

Fault diagnosis, LH 2.4 and LH 2.4.2 ...240-110

Fuel injection system 240-61

Fuel injection system, LH (B202, B212 engines)

Fault diagnosis rapid reference

Chart..........o—— 240-143
Checkiny/fault diagnosis
FUBH SYSIL: M1 tusirusbnvnimiersonsssesassasssasssonsnss 240154
Line Pres: i, e, wecivssssmmanies 240154
Fuel pressuee 1 “QUMLO’ ......................... 240-155
Residual pressure.........iiecisisemisn 240-155
Fuel pump delivery .
PIESSUTE 1.erevvarsersesseesssesssssiessssssassssssses 240-156
Fuel pump delivery :
FIOW. it e 240-156

Main relay .......ccocmrnininneinnees e 240-158
Fuel pump: relay. s csssssssssessssmsesnosses 240-159
Pressure switch .........c... RNV RS 240-160
Temperature sensor ....... A PR 240-160
Throttle position switch

(checking/adjusting) .......c.ccvevieninisessunnnes 240-161
INJECIONS: ousscrnwsnsmssummsrinssnsninmssmamsmnsgsnsies 240-163
Mass air flow Sensor.........cccecvevrnecrseens 240-164
Hot wire (filament) burn-off,

FURCHON ..o 240-165
CO content (checking/adjusting) ...........240-166
Fuel injection system, basic setting

(cars with catalytic converter)................ 240-166
Signals to control module......................240-168
Input signals to control module ............. 240-168
Control module connections ..o 240-169
Control module signals to

11Tl (o] £ 240-171
Fuel shut-off on starting...........cvviuiiunnne 240-172
Full-load enrichment..........cccconiininininnnn 240-173
Warm-up period ..., 240-174

Idling compensation on start of

AC compressor (cars with auxiliary

AN VAIVE) o cve s ees e eons .240-175
Idling speed compensation on start of

AC compressor (cars with idle air

control (IAC) valve).....coevvninneneceninennes 240-175
Lambda (0Xygen) Sensor.......cccveerieennae 240-176 ~
Induction SYstemMscsimisessisssssssnissss 240-177
Auxiliary air valve......cccovcviericninesnninns 240-179
Idle air control valve (IAC)......cccceveenne 240-179

Basic setting of throttle butterfly, LH 2.2.240-180
Basic setting of throttle butterfly

. ; (LH 2.4) oo 240-180
Diagnostic trouble codes, LH 2.4 Idling speed adjustment (not cars with
and LH 2.4.2....eiiiieieeiecrciccvnennieenn 240-116 catalytic CONVEMEN).......mrverererrreesesnessens 240-181
Command codes, LH 2.4 and LH 2.4.2.240-117 ldllng speed adjustment
Fault diagnosis chart, LH 2.4 and ! i 240-182 -
LH 28.2 oo 240-119 (cars with catalylic converter).............
Saab 900
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240-62 Fuel injection system

Component replacemeht

Control Mmodule .....ccoeeeeverireriieeeeiieeens 240-185
Main relay and pump relay.................... 240-185
Temperature SENSOr ........coovveecerererueninns 240-186
Throttle position switch .........c.cccueveuenn.. 240-186
Fuel injection manifold with

[12][=Te1 (o] =TSO 240-187
Mass air flow Sensor.......c...ccovevevereinns 240-188
FUel filfer....c.cciniermrvmnemrirnerinsenseseeseensensens 240-189
Fuel pressure regulator .............oo.v....... .240-189
Auxiliary air valve..........oceeveeveververeninns 240-190
Idle air control valve, IAC.........cou........ 240-190
Air cleaner........... b 240-191

Mass air flow sensor
connections ..o 240-192

Wiring diagrams
}‘or main relay and pump relay ...240- -
93

Saab 900
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Fuel injection system 240-63

When carrying out any work involving fuel, fuel
supply systems or fuel injection, make sure
| that the area is well ventilated.

If approved exiraction equipment for fuel
vapour is available, use it.

Wear suitable gloves, as prolonged contact
with fuel can cause dermatitis.

No smoking anywhere in the vicinity.

| Always maie sure a suitable fire extinguisher
| is nearby.

"‘Safety precautions for the LH
system

8 1 Never start the engme unless the battery is prop-
- erly connected to the car's electrical system.

- 2 Under no circumstances should an attempt be
made to start the engine using an external power
source, such as batteries connected in series
(24 V) or a fast-boost charger (16 V), with the
battery connected to the car’s electrical system.

3 If a fast-boost charger is used, make sure that
~ the battery cables are disconnected.

4 Never disconnect the bzftery while the engine is
: running.

- 5 Make sure that all electric cable connections
make good electrical contact.

- 6 Never plug in or unplug the control module con-
~nector with the ignition switched on.

' 7 Before cohducting a compression test, unplug

the connector on the output stage of the ignition .
system. 3 : X
~ 8 At temperatures above +80°C (176°F), such as ‘
occur in connection with stove enamelling and

drying of paintwork, the control module must be

removed from the car:

9 Always remove the control module before car-
rying out any electric welding.

10 Tike care never to transpose the connections _ i}
on the fuel pump. ’

Saab 900
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240-64 Fuel injection system

Connection of exhaust

A
extraction equipment — A
When using exhaust extraction equipment in the T A~

workshop, avoid excessive depressurization of the
car's exhaust system as this could affect the results
of CO measurement. B

If excessively powerful exhaust extraction
equipment is connected to a Turbo car, oil may
escape through the seals in the turbo unit.

This will result in the exhaust system becoming sat- N
- uraad with oif e1d Hlue smoke vitl be emitied in the ; : C
-.exhaust for some considerable time afterwards. To : 7—-' e
- avoid excessively, powerful exhaust extraction, AR ALAEER.
connect an extract hose with an open coupling. g“ 2:82: . ‘
C Wrong

Colour codes

The following colour codes are used in the Service
Manual. Colour codes can be used alone or in com-
bination with each other, e.g. BL/RD, GL/VT, etc.

-M1991 M1991-
BL blue Code English
BR brown BK Black
GL yelléw BN Brown
GN green ' BU Blue
GR grey GN Green
OR orange GY Grey
RD red oG Orange
sV black RD Red
VL violet VT Violet
VT white ’ WH White
YE Yellow
PK Pink
Saab 900 -
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Fuel injection system 240-65

ult diagnosis with LH
ystem tester,
LH 2.2 and LH 2.4

en carrying out fault diagnosis, make absolutely
ertain that you refer to the appropriate wiring dia-
am for the model year and LH system concerned,
ee Service Manual 3:2.

ore starting fauli diagnosis with the L syatom
er, it is advisable to use the integrated function
on LH 2.4 cars for identifying data on any intermit-
ent faults recorded in the control module. See under
Fault diagnosis with integrated fault diagnosis sys-
, LH 2.4",

important to do this first, since connection of the
tester to the control module interrupts the mod-
s power supply, with the result that any fault
rmation stored in its memory will be erased and
opportunity to identify any intermittent faults will

details of the LH system tester, how to connect
to the car, eic., see "Service Manual LH system
ester”.

Before starting work

any faults that are blamed on the fuel injection
ystem can be traced to other unrelated engine or
lectrical faults. Therefore, before starting any fault
gnosis work, always check the following first:
Battery condition

- Charging system

“ Ignition system (timing, spark plugs, cables (HT
leads), distributor cap, rotor, etc.)

. Battery connections and grounding points

~  Engine conditions (compression, inlet -manifold
~ vacuum, etc.)

© Possible air leaks in the turbo/induction system '

tis often advisable to perform a quick check on the
main and pump relays, as follows:

= 1 Unplug the connectors on the LH control mod-
ule and mass air flow sensor.

2 Remove the cover from the connector for the LH
control module.

3 Connect pins 17 and 21 to ground via pin 25.
4 Check whether current is present on:

pins 9 and 13 (LH control module)
Pin 2 or pin 5 (mass air flow sensor, 9000i M 88)
Fuse 14 (fuel pump relay)

Downloaded from www.Manualslib.com manuals search engine
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240-66 Fuel injection system

Fault diagnosis work - general
procedure

The words "Check the wiring between xx and yy” are
used frequently in the fault diagnosis charts. Some-
times the wiring may run through different types of
connector and, by implication, these must also be
checked for circuit continuity and short circuiting.

Be alert to the possibility of interference from com-
ponents connected to the wiring concerned. Also
check that the wiring is in good condition and not
the cause of defective grounding.

Always make absolutely certain that you refer to the
correct wiring diagram for the car model, model year
and type of LH system concerned.

Note:

Reference values for some of the parameters that
are to be checked are preprogrammed in the micro-
processor incorporated in the LH system tester.

In some cases the nominal values fall within very
narrow limits. Consequently, under certain condi-
tions, a fault may be indicated when, in fact, no fault
exists.

This can only happen in extreme situations which
are far removed from normal driving conditions.

Examples of spurious faults that may be indicated
under such extreme conditions include the following:

LH22 LH24

E002  E013  Excessive warm-up period, e.g.
thermostat fault or prolonged
idling in extremely cold
weather.

E020 E020 Prolonged engine braking,
faulty signal level from Lambda
Sensor.

E207 E207 Prolonged full-throttle accelera-
gpnﬁ HLM voltage abnormally
ig

E113 E118 Engine overrevved, overrev
cut-out triggered, excessive
boost pressure

% Faul
§ code
e
§ EoO

F  E00
. E10
g ..: EOG
; "E0C
) EOC

y SE1A(
FE2

EO!

Saab 900
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Fuel injection system 240-67

Pin No.  Malfunction indicated Action - see
page
1 No ignition pulse on pin 1 69
1 Starter motor revs too low 69
2 Temperature sensor, no signal 69
2 Temperature sensor, circuit shorted 69
3 Idling contacts constantly open 69
3 Idling contacts constantly closed 70
5 Control module pin 5 not grounding 70
6 Mass air flow sensor not grounding 70
7 Mass air flow sensor, no signal 70
7 Mass air flow sensor, signal too high 70
7 Mass air flow sensor, signal too low 70
8 Mass air flow sensor, no burn-off function 70
8 Mass air flow sensor, burn-off function constantly activated 71
9 Main relay, no 12 V supply 71
9 Main relay, 12 V supply too low 71
10 IAC valve, no signal from pin 10 71
11 Control module pin 11 not grounding 71
12 Full-throttle contacts constantly open 71
12 Full-throttle contacts constantly closed 72
13 No injection pulses 72
13 Injection pulses erratic 72
14 Mass air flow sensor, break in CO adjusting circuit 72
17 Pump relay control circuit faulty 72
18 No +15 supply 72
20 Lambda sensor, no signal 73
20 Lambda sensor, signal too low 73
20 Lambda sensor, signal too high 73
21 Main relay control circuit faulty 73
23 IAC valve, no signal from pin 23 74
23 IAC valve, pulse ratio faulty 74
24 No load signal - 74
25 Control module pin 25 not grounding 74

"GLOU "
"G 1"
goc
C 3"
"C 4"
;nC 5::
F PU”
"FUEL”
"OFF"
CF N
"MON"

The following may also appear on the tester display:

Mass air flow meter filamant ("of-wk ) burn-off function
Turbo

Turbo with IAC

Turbo with IAC and catalytic converter

Turbo with IAC and Saab El

Non-turbo engines with IAC

Fuel pump relay and main‘relay operated

Fuel mode /

Starting point for in]ector{ test

Injectors open ;

Monitor mode !

Saab 900
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240-68 Fuel injection system

Fault codes: LH 2.4 (35-pin connector)
The following fault codes are used for the LH 2.4

Fault Pin No.  Malfunction indicated Action - see
code page
E001 1 No ignition pulse on pin 1 75
E101 1 Starter motor revs too low 75
E002 2 ldling contacts constantly open 75
E102 2 Idling contacts constantly closed 75
E003 3 Throttle position switch contacts constantly open 75
E103 3 Throttle position switch contacts constantly closed 76
E005 5 Control module pin 5 not grounding 76
E006 6 Mass air flow sensor not grounding 76
E007 7 Mass air flow sensor, no signal 76
E107 7 Mass air flow sensor signal too high 76
E207 7 Mass air flow meter signal too low 76
E008 8 Mass air flow sensor, no burn-off function . 76
E108 8 Mass air flow sensor, burn-off function constantly activated 77
E009 9 Main relay, no 12 V supply 77
E109 9 Main relay, 12 V supply too low 77
EO18 18 No injection pulses 77
E118 13 Injection pulses erratic 77
E020 20 Pump relay control circuit faulty 77
E021 21 Main relay control circuit faulty 78
E024 24 Lambda sensor, no signal 78
Ei124 24 Lambda sensor signal too high 78
E224 24 Lambda sensor signal too low 78
E025 25 No load signal 79
E033 33 IAC valve, no signal from pin 33 79
E035 35 No +15 supply 79

The following may also appear on the tester display:

"GLOU"
”C 6"

"F PU”
"FUEL"
"OFF"
"F IN”
"MON"

Mass air flow meter filament (hot-wire) burn-off function
Non-turbo engines with IAC and catalytic converter
Fuel pump relay and main relay operated

Fuel mode

Starting point for injector test

Injectors open

Monitor mode

Saab 900
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Fuel injection system 240-69

Fault diagnosis. chart: LH 2.2
ult codes in brackets in the fault-diagnosis

arts denote that the faults concerned are at-
butable to the primary fault.

Malfunction indi-
cated

Action

Fault code |Control
module pin
No.:
1
£ | (E010)
( El
2
— € |Et02 2
3

No ignition pulse.

Starter motor revs
too low.

Note:

Engine temperature
above +10°C

Shorting in temper-
ature sensor (NTC)
circuit.

Shorting in temper-

" | ature sensor (NTC) ,

circuit.

Throttle position
sensor (203) con-
tacts constantly
open

A Check ignition system.

B Check the wiring between pin 1 of the control mod-
ule and: M1985- onwards: pin 1 of the ignition coil
(5) :

M1986- onwards (Turbo): pin TD-0 of the ignition
pulse amplifier (147)

i/S M1988- onwards (Turbo): pin 17 of the EZK con-
trol module (176), pin 7 of amplifier (147) (Turbo).

C Fit a new LH control module.

A Check battery voltage and capacity.

B Check the wiring between the positive terminal of
the battery and pin 30 of the starter motor and be-
tween the negative terminal of the battery and
grounding points 7 and 211. ‘

C Check the operation of the starter motor.

A Check the wiring between pin 2 of the control mod-
ule (200) and pin 1 of the temperature sensor (202)
" and between pin 2 of the temperature sensor (202)
and grounding point 201.
B Check for good ground at grounding point 201.
C Check the temperature sensor (202).
D Fit a new LH control module.

F

See E002

A Release the accelerator immediately after starting
for at least 20 seconds.

. |B Check operation of throttle butterfly damper (dash-

pot).

C Check setting and operation of throfile position sen-
sor. 4

D Check the wiring between pin 3 of the control mod-
ule (200) and pin 1 of the throttle position sensor
(203) '

E Check the wiring between pin 2 of the throttle posi-
tion sensor (203) and grounding point 201.

F Check for good ground through engine grounding
point (201).

Saab 900
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240-70 Fuel injection system

sor (205), no hot
wire (filament) burn-
off function

Fault code |Control Malfunction indi- |Action '
module pin | cated
No.: &
E103 3 Throttle position A Check setting and operation of throttle position sen- | &
sensor (203) con- sor.
tacts constantly B Check the wiring between pin 3 of the control mod-
closed (when en- ule (200) and pin 1 of the throttle position switch
gine revs increased (203).
from idling to 2500 |C 900i/900S
rpm). Check the wiring between pin 3 of the control mod- |
ule (200) and pin 7 of the EZK control module (176)
\ via connector 57.
D Check the EZK ignition system.
E005 5 Control module A Check the wiring between pin 5 of the control mod-
(200) pin 5 not ule (200) and grounding point 201.
grounding. B Check for good ground through the engine ground- -
ing point (201). (e
E006 6 Mass air flow sen- |A Model year 1988 and later: check the wiring be-
sor (205), no signal. | tween pin 3 of the mass air flow sensor (205) and
pin 2 and grounding point 201 (not Turbo). :
B Check the wiring between pin 4 of the mass air flow |
sensor (205) and the engine grounding point (201).
Check for good ground at the grounding point.
C Fit a new mass air flow sensor (205).
E007 7 Mass air flow sen- |A Check the wiring between pin 7 of the control mod- |
sor (205), no signal. | ule (200) and pin 5 of the mass air flow sensor
(205).
B Check the wiring between engine grounding point
201 and pin 4 of the control module (200).
C Fit a new mass air flow sensor (205).
E107 7 Mass air flow sen- |[A Check the wiring between pin 7 of the control mod-
) sor (205), signal too | ule (200) and pin 5 of the mass air flow sensor
high (205).
B Check by eye that mass air flow sensor hot wire
(filament) burn-off takes place.
C Fit a new mass air flow sensor (205).
E207 7 Mass air flow sen- |See E107
sor (205), signal too
low
E£008 8 Mass air flow sen- |A Repeat {112 t: 3t. Rev up the engine to 2500 rpm for |

at least 3 set 'nds ("SET 2500 RPM").

B Check the wiring between pin 8 of the control mod-
ule (200) and pin 1 of the mass air flow sensor
(205).

C Fit a new LH control module (200).

Saab 900
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Fuel injection system 240-71

Control
module pin

No.:

Malfunction indi-
cated

Action

E109

EO010

EO011

EO12

8

10

11

12

Mass air flow sen-
sor (205), burn-off
function constantly
activated.

Main relay, no 12 V
supply

Main relay, 12 V
supply too low

IAC'valve, no signal
from pin 10.

LLH control module
(299) not ground-
ing.

Throttle position
sensor (203), full-
throttle contacts
constantly open

A

A

o3

C
D

E

A

B

A

D

E

Check the wiring between pin 8 of the control mod-
ule (200) and pin 1 (pin 4 on model year 1988 and
later cars) of the mass air flow sensor (205).

Fit a new LH control module (200)

Check for 12 V supply on the +30 distribution termi-
nal (230).

Check the wiring between the +30 distribution termi-
nal (230) and pin 30 of the main relay (229).

Check the wiring between pin 87 of the main relay
(229) and pin 9 of the control module (200).

Check the wiring between pins 30 and 86 of the
main relay (229).

Fit a new main relay (229).

Check battery voltage at distribution block (75)— is
at least 10 V.

Check the wiring between the distribution block (75)
and pin 30 of the main relay (229).

Check the wiring between pin 87 of the main relay
(229) and pin 9 of the control module (200).

Fit a new main relay (229).

Check the wiring between pin 1 of the IAC valve
(272) and pin 10 of the control module (200).
Check whether +12 V battery voltage is applied to
pin 2 of the IAC valve (272) (ignition switched on).
Check the wiring between pin 2 of the IAC valve
(272) and pin 87 of the pump relay (102).

Check the wiring between pin 30 of the pump relay
(102) and the +30 supply terminal (230).

Fit a new pump relay.

Fit a new IAC valve (272).

Fit a new LH control module.

Check the wiring between pin 11 of the control
module (200) and grounding point 201.

Check for good ground at the engine grounding
point (201).

Check operation by flooring accelerator on com-
mand from LH system tester. Check display to see
whether throtile butterfly opens.

Check operation and setting of throttle position sen-
sor.

Check the wiring between pin 12 of the control
module (200) and pin 3 of the throttle position sen-
sor (203).

Check the wiring between pin 2 of the throttle posi-
tion sensor (203) and grounding point 201.

Check for good ground at engine grounding point
(201).

Saab 900
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240-72 Fuel injection system

Fault code |Control Malfunction indi-
module pin |cated
No.: :
El112 12 Throttle position - accelerator on startmg
sensor (203), full-  |B Gheck setﬁng and operation of throttle position sen-
throttle contacts sor (203),

constantly closed. |C 900 with AIC:
Check the wiring between pin 12 of the control
module (209) and pin 3 of the throttle position sen-
sor (203),

D Check that the connector (60) is not grounded.

E Check the wiring between the connector (60) and
pin 12 of the control module (200).

F Check the wiring between pin 12 of the control
module’(200) and the TK pin of the AC relay (156).

H Check that the AC relay (156) is not grounded.

E013 13 | No pulses to injec- (@Check the wnring between pin 1@ of the control -
tors (206) module (200) and pin 2 of the injectors (206).

B Check the wmng between pin 1 of the injectors
(206) and pin 87 of the pump relay (102).

C Check whether a +12 V supply is applied to pin 30
of the pump relay (102),

D Fit a new fuel pump relay (102).

E Fit a new LH control module.

E113 13 Erratic injection See E013
pulses.

EO14 ] 14 Mass air flow sen- |A Check the wiring between pin 14 of the control
sor, break in CO module (200) and pin 6 of the mass air flow sensor
adjusting circuit. (205).

B Fit a new mass air flow sensor (205).

E017 17 Pump relay (102) |A Check the wiring between pin 17 of the control

control circuit faulty. module (200) and pin 85 of the pump relay (102).

B Check the wiring between pin 86 of the pump relay
(102) and pin 87 of the main relay (229) (Turbo: via
pressure switch 144).

C Check the wiring between pin 30 of the main relay
(229) and the +30 distribution terminal (230).

D Fit.a new fuel pump relay (102).

E Fit a new main relay (229).

F Fit a new LH control module.

estie

EO18 18 No +15 supply. A Check the wiring between pin 18 of the con ol
: ‘ module (200) and the distribution terminal (. :9).
B Check whether +12 V battery voltage is appiied to
the distribution terminal (159) when the ignition is
switched on.

sy oA R s A

Saab 900
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Fuel injection system 240-73

&

| Fault code

Control
module pin
No.:

Malfunction indi-
cated

Action

| E120

| | Eo21

20

20

20

21

Lambda sensor
(136), no signal.

Lambda sensor
(1386), signal too
low.

Lambda sensor
(136), signal too
high

| Main relay .-'(229)
| control circuit faulty

|D Fit a new main rek.

A Check the wiring between pin 20 of the control
module (200) and the connector (60).
B Check the wiring between pin 5 of the control mod-

ule (200) and the braided screening round the sig-
nal lead.

C Fit a new Lambda sensor.

A Set the Lambda system to the correct value.

B Check the voltage across the Lambda sensor be-
tween the connector (60) and ground.

C Check whether a +12 V supply is present across
pins 1 and 2 of the connector (59)

D Check the wiring between pin 5 of the control mod-
ule (200) and the braided screening round the sig-
nal lead.

E Check the Lambda sensor (136) preheating func-
tion.

F Check the fuel pressure (line pressure)

G Check the induction system for air leakage.

H Check for air leaks in the exhaust system between
the engine and the Lambda sensor.

I Check the operation and delivery flow of the injec-

tors.

J Fit a new Lambda sensor.

K Fit a new LH control module (200).

A Set the Lambda system fo the correct value.

B Check the voltage across the Lambda sensor be-
tween the connector (60) and ground.

C Check whether +12 V battery voltage is present
across pins 1 and 2 of the connector (59)

D Check the Lambda sensor (136) preheating func-
tion.

E Check the fuel pressure (line pressure).

F Check the operation and delivery flow of the injec-
tors.

|G Fit a new Lambda sensor (136).

H Fit a new LH control module (200).

A Check for 12 V battery voltage on the +30 distribu-
tion terminal (230). ]

B Check the wiring between the +30 distribution termi-
nal (230) and pin 85 of the main relay (229).

|C Check the wirirg L sween pin 85 of the main relay

(228) and pin 21 ¢ e control module (200).
(229).
E Fit a new LH control miodule.
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240-74  Fuel injection system

Fault code | Control Malfunction indi- | Action
module pin |cated
No.: ‘ ’;;
E023 23 IAC valve, no signal |A Check the wiring between pin 3 of the IAC valve
from pin 23. (272) and pin 23 of the control module (200).
B Check whether +12 V battery voltage is applied to "Eo

pin 2 of the IAC valve (ignition switched on). on).
C Check the wiring between pin 2 of the IAC valve

(272) and pin 87 of the pump relay (102).
D Check the wiring between pin 30 of the pump relay |

(102) and the +30 supply terminal (230). :
E Fit a new pump relay,

F Fit a new IAC valve (204).
G Fit a new LH control module.
AICO 23 IAC valve, pulse A Adjust the IAC system to the correct setting.
ratio faulty
E024 24 No load signal to A Check the wiring between pin 24 of the LH control
EZK (not Turbo) module (200) and pin 8 of the EZK control module
(176).
B Fit a new LH control module (200).
E025 25 Control module pin |A Check the wiring between pin 25 of the control
25 not grounding. module (200) and grounding point 201.
B Check for good ground at engine groundlng point
201.
Saab 900
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Fuel injection system 240-75

ault diagnosis chart: LH 2.4

Fault code

Control
module pin
No.:

Malfunction indi-
cated

Action

E0O01

| E101

| E102

E003

1

No ignition pulse

Starter motor revs
too low.

Note:

Engine temperature
above +10°C

Throttle position
sensor (203) idling
contacts constantly
open.

Throttle position
sensor (203) con-
tacts constantly
closed (when en-
gine revs increased
from idling to 2500
rpm).

Throttle position
sensor (203) full-
throttle contacts
constantly open

A Check ignition system,

B Check the wiring between pin 1 of the control mod-
ule and pin 17 of the EZK control module (176).
Note:

If the engine fails to start, the ignition switch must
be left in the Drive position for about 20 seconds. If
this is not done, the instrument will not be able to
detect the fault.

-

A Check battery voitage and capacity.

B Check the wiring betiveen the positive terminal of
the battery and pin 30 of the starter motor and be-
tween the negative terminal of the battery and
grounding points 7 and 211.

C Check the operation of the starter motor.

A Release the accelerator immediately after starting
and do not touch it for at least 20 seconds.

B Check the setting and operation of the throttle posi-
tion sensor.

C Check the wiring between pin 2 of the control mod-
ule (200) and grounding point 201 via the throttle
position sensor (203).

D Check for good ground at grounding point 201.

A Check the setting and operation of the throttle posi-
tion sensor.

B Check the wiring between pin 2 of the control mod-
ule (200) and pin 1 of the throttle position sensor.
C Check the wiring between pin 2 of the control mod-
ule (200) and the EZK control module.
D Check the operation of the EZK ignition system.

A Check operation by flooring accelerator on com-
mand from LH system tester. Check display to see
whether throttle butterfly opens.

B Check operation and setting of throttle position sen-
sor.

C Check the wiring between pin 3 of ihe cantrol mod-
ule (200) and grounding point the tiotile position
sensor (203). -

D Check for good ground at engine grounding point
(201).
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240-76 Fuel injection system

Fault code

Control
module pin
No.:

Malfunction indi-
cated

Action

E103

E005

E006

E007

E107

E207

E008

3

Throttle position
sensor (203), full-
throttle contacts
constantly closed.

LH control module
pin 5 not grounding
to grounding point
201.

No continuity in cir-
cuit between LH
Control module pin
6 and pin 2 of the
mass air flow sen-
sor (205)

No signal between
pin 7 of the control
module and pin 3 of
the mass air flow
sensor (205).

Signal from pin 3 of
the mass air flow
sensor (205) to pin
7 of the control
module too high.

Signal from pin 3 of
the mass air flow
sensor (205) to pin
7 of the control
module too low.

Mass air flow sen-
sor (205), no hot
wire (filament) burn-
off function.

A Release accelerator on starting.

B Check operation and setting of throttle position sen- -

Ssor.

C Check the wiring between pin 3 of the control mod-
ule (200) and pin 3 of the throttle position sensor
(203) and also between pin 3 of the control module
and the TK pin of the AC relay (156).

D' Check that the TK pin of the AC relay (156) is not
yrounded.

A Check the wiring between pin 5 of the control mod-
ule and grounding point 201.
B Check for good ground at grounding point 201.

A Check the wiring between pin 6 of the control mod-
ule (200) and pin 2 of the mass air flow sensor
(205).

B Check the wiring between pin 1 of the mass air flow
sensor (205) and the engine grounding point (201).

C Fit a new mass air flow sensor (205).

A Check the wiring between pin 7 of the control mod-
ule (200) and pin 3 of the mass air flow sensor
(205).

B Fit a new mass air flow sensor (205).

C Check whether a +12 V supply is present across
pins 1 and 5 of the mass air flow sensor (205)

D Fit a new LH control module.

Same procedure as above.

Same procedure as above.

A Repeat the "SET 2500 RPM" test for at least 3 sec-
onds.

B Check the wiring between pin 8 of the control mod-
ule (200) and pin 4 of the mass air flow sensor
(205).

C Check the wiring between pin 5 of the mass air flow
sensor (295) and pin 87 of the main relay (229).

D Fit a new LH control module (200).

Saab 900
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Fuel injection system 240-77

hFault code |Control Malfunction indi- |Action
module pin |cated
! No.:

E108 8 Hot wire (filament) |A Check the wiring between pin 8 of the control mod-
burn-off function ule (200) and pin 4 of the mass air flow sensor
constantly acti- (205).
vated. B Fit a new LH control module

E009 9 Main relay (229), no|A Check whether +12 V battery voltage is present at
power supply. the +30 distribution terminal (230). :

& Check the wiring to pin 30 of the main relay (229)
and fromm pin 87 of the main relay to pin 9 of the
conirol module.

C Fit a new main relay.

E109 9 Main relay (229), A Check the battery voltage at the +30 distribution
supply voltage too terminal (23).
low. B Check the wiring to pin 30 of the main relay (229)
and from pin 87 of the main relay to pin 9 of the
control module.

C Check the alternator and charging system for low
charging voltage.

E018 18 No pulses to injec- |A Check the wiring between pin 18 of the control
tors (206). module (200) and pin 2 of the injectors (206).

B Check the wiring between each injector and pin-87.
of the main relay (229).

C Check whether a +12 V supply is present at pin 30
of the main relay (229).

D Fit a new main relay (229).

E Fit a new LH control module.

E118 18 Pulses to injectors | See above.
(206) erratic in rela-
tion to ignition
pulses.
E020 20 Pump relay (102) |A Check the wiring between pin 20 of the control
control circuit faulty. | module (200) and pin 85 of the pump relay (102).

B Check the wiring between pin 86 of the pump relay
(102) and pin 87 of the main relay (229) and be-
tween pin 30 of the main relay and the +30 distribu-
tion terminal (230).

C Fit & new pump relay (102).

C Fit a mew main refay (229).

E Fit a new LH control module (200).

Saab 900
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240-78 Fuel injection system

Fault code |Control Malfunction indi- |Action
module pin |cated
No.:
E021 21 Main relay (229) A Check whether a +12 V supply is present at the
control circuit faulty. +30 distribution terminal (230).

B Check the wiring to pin 86 of the main relay (229)
and from pin 85 of the main relay to pin 21 of the
control module (200).

C Fit a new main relay.

D Fit a new control module.

E024 24 Lambda sensor, no | A Check the wiring between pin 24 of the control
signal. module (200) and the connector (60).

B Check the wiring between pin 5 of the control mod-
ule (200) and the braided screening round the sig-
nal lead.

C Fit a new Lambda sensor (136).

D Fit a new LH control module.

E124 24 Lambda sensor, A Check the voltage across the Lambda sensor be-
signal too low. tween connector 60 and ground.

B Check whether a +12 V supply is present between
pins 1 and 2 of the connector (59).

C Check the wiring between pin 5 of the control mod-
ule and the braided screening round the signal
lead.

D Check the Lambda sensor preheating function.

E Check the wiring between pin 24 of the control
module (200) and the connector (60) and between
the connector (60) and the Lambda sensor (136).

F Check for leakage in the induction system.

G Check for air leaks in the exhaust system between |
the engine and the Lambda sensor.

H Check injector operation and delivery flow.

| Fit a new Lambda sensor (136).

E224 24 Lambda sensor, A Check the voltage across the Lambda sensor be-
signal too high. tween connector 60 and ground. ;

B Check whether a +12 V supply is present between
pins 1 and 2 of the connector (59).

C Check the Lambda sensor (136) preheating func-
tion.

D Check the fuel pressure (line pressure).

E Check the Lambda sensor (136) preheating func-
tion.

F Check injector operation and delivery flow.

G Fit a new Lambda sensor.

L
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Fuel injection system 240-79

| Fault code

Control

Malfunction indi-

module pin | cated

No.:

Action

E025

' E033

| E035

25

33

35

No load signal to
EZK (176).

from pin 33.

No supply from the
+15 distribution ter-
minal (159).

IAC valve, no signal |A Check whether the throttle butterfly is correctly ad-

A Check the wiring between pin’ 25 of the LH control
module (200) and pin 8 of the EZK control module
(176).

B Fit a new LH control module (200).

justed (as near to the closed position as possible
without binding).

B Check the operation and setting of the throttle posi-
tion sensor (203).

C Check the wiring between pin 33 of the control
module (200) and pin 2 of the IAC valve (272).

D Check whether a +12 V supply is present across .
pin 1 of the IAC valve (272) and ground.

E Check the wiring between pin 1 of the IAC valve
(272) and pin 87 of the main relay (229).

F Check the wiring between pin 30 of the main relay
(229) and the +30 distribution terminal (230).

G Fit a new main relay (229).

H Fit a new IAC valve.

| Fit a new LH control module.

A Check the wiring between pin 35 of the control
module (200) and the +15 distribution terminal
(159).

B Check whether a +12 V supply is present at the dis-

tribution terminal (159) when the ignition is switched
on.

e
&

Saab 900
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240-80 Fuel injection system

Fault diagnosis using the
integrated fault-diagnosis system
(LH 2.4), 900S (US)

The fault-diagnosis system has two principal appli-
cations:

o Fault diagnosis, faults detected and stored in the
memory.

e Component and signal testing.

Faults stored in the memory

Faults that occur intermitiently are often hard to
trace. The LH 2.4 has an integral memory that stores
information on such faults so that you can later iden-
tify and rectify them.

By following the instructions below which describe
how to activate the system’s memory facility, the
"CHECK ENGINE” lamp on the car's instrument
panel will flash and provide information on any faults
that have been detected.

A certain combination of short flashes, e.g.
‘ 1+2+43+2+2, stands for a particular fault. By consult-
| ing the list of fault codes to find out what the fault
code 12 3 2 2 stands for, you can identify the fault
and rectify it. This procedure can be repeated for
fault No. 2 and fault No. 3, whereupon the CHECK
ENGINE lamp will flash new codes which enable
you to identify the faults from the list of fault codes.

Up to three faults can be stored at a time in the con-
trol module memory, which can be accessed as de-
scribed above and provide information on the nature
of the fault. Serious faults are given priority, which
means that these must first be rectified before the
memory can store information on minor faulis.

T Note:

| If a serious fault occurs repeatedly, each occurrence
will be recorded in the memory and the "CHECK ' k-
ENGINE” lamp will light up. Once the fault has been g
| rectified, it may be necessary to clear the memory by :
erasing all its contents to delete any additional
codes for the same fault. In doubtful cases, take the
car out on a road test.

“Saab 900
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Fuel injection system - 240-81

mponent and signal testing

his testing can best be carried out in conjunction
ith diagnosis of stored faults.

esting incorporates a function check of certain key
omponents in the LH system and a check of im-
ortant signals from the control module.

1 these cases, the "CHECK ENGINE" lamp flashes
odes in the same way as for stored faults. How-
r, this time the code is not a fault code but an

entification code for the component or signal be-
g tested.

or instance, if the "CHECK ENGINE"famp ashes

ode 1 2.4 1 3, reference to the ialie i id. ntifica-

on codes for component and signal testing will

show that the CP valve on the charcoal filter is be-

| ing tested and that you should hear the valve open-
ing and closing.

the ignition is switched off.
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240-82 Fuel injection system

Fault diagnosis - stored faults
Ground pin No. 3 of the 3-pin test socket in the
engine bay on the RH side. Use the jumper ca-
ble with switch, part No. 83 93 886.

(2 Read off the fault codes flashed by the "CHECK
ENGINE” lamp.

On model year 1990 and later cars, obtain the
flash codes from the ISAT socket under the rear
seat on the RH side using the test cable, part
No. 83 94 504.

i g—mw

3 Switch on the ignition.

The "CHECK ENGINE"” lamp will light up.

4 Set the switch to "ON” (grounding pin 16 of the
control module).

v%enﬂtpe 'CHECK ENGINE" lamp will go out.
O UQCMNOUMA kolil-+ 3 (2& sad 3"&9‘0'(: +estovacd

gounmvk No stvane Rw . ou%\ e she
Ma.la&‘- < vyplue Gl 04, lu q’.? 43 G’J’L

@Wm_,kk \Loaha dere' by le!
2L eyl w}l

'Ua oMUk vV 1640 o WRECIA

Qiclele blika el bdols 2 1$4TY (othet

wv poudilte test babel- 4444

4 2apwste U de '
@(“ (heek 0w &bm%ﬁdw\

Nas%uk UplUad va "OU JBepirk, oo
rzemnt ol ||, va-=c qu%\ww&;l gj

wwwl«,\ |
%u( e, @bl A iasie

\ |/

Od ReOletn ol d VA shyane e Check

Engine
Qusvy

CFC
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Fuel injection system 240-83

5 Watch the "CHECK ENGINE” lamp carefully. Af-

oMt Bugiwe igu_,v{ bulat 2e 25

‘ | 6 The first of three possible fault codes has now
4 been activated and will be displayed by a series
of short flashes of the "CHECK ENGINE" Iamp

o

4 Note: : 'g
The fault codes starts and finishes with a long flash

o 2¢ +v| lco’W e He"’a,éﬁuowad

A boud Veagaly swu lava’v‘lc(j’aé

loh bwvh' Wl 7

ter about 2.5 seconds it will flash briefly, sigpi- L+w fvbo 2uak, 2( prow
fying that the flrst fault code is to be actlvateg LLU“ ::& (/(Liﬁz:\oh Aio Ucv PO I
As soon as the lamp has flashed, set the swutch o ol 9 j
immediately to "OFF". (f s o th \'Co{ e %q,b W le w, ¥ j Pl)l)““
Na fobf!
/
| Nl
\\ J / i
Check Check fisen ]
Engine Engine = l

- of the "CHECK: ENGINE" lamp.

] i These long flashes have nothing to do with the code
' ~ itself but serve merely to ind.ate the beglnnlng and

| end of the code.

SN 1 g ,,.:Ai.ré:".
L D

Nodt » 2add/ bk Loldae 4 i
M/wvlvbm bk voHe “C/Q@d%g

@u(fl/{k( bloltnh’ P, it

P@V% %“‘{M "(/{u o \/@N

ymu(,iw/‘w <
ww&o Lol -

-%&u Ua,

de« S/e U’x‘w\c

%_r

CHECK

D

ENGINE|

.

(9]
\aft

A Code sfart
B Fault code
C Code end

Fault code

diagram.

The entire sequence takes place as shown in the
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240-84 Fuel injection system

Wh
In the example, the fault code is "1 2 1 1 2". Refer- v \'Du“*b @’PWLW \(,001(1 1Ll
ence to the table shows that the fuel-air mixture on Woulte W A4 'Q,,(, \L 5\%&»(«:
idling is incorrect,

When the switch is set to "OFF”, fault code "1 211 S 3¢ % v Vb\/b’b b _\""‘\

2" will be flashed repeatedly and the next fault code, V] (RN '
if any, in the control module memory will not be ac- W “P‘”)"’ LS 3 V‘”"’“’é \ U
tivated. :

Note:. o ' ' . W% %ghi’& lQ ‘W\ VM)W\AM\

If testing is carried out with the engine switched off,

the first code flashed will be "1 2 2 3 1” (no speed s W{Wﬂ WV\N de \%W (213 ) 4
signal). Engage the starter motor for about 5

seconds.|m-If the fault code disappears, the ignition \951’ Q/Jsﬁ""\/ lb» "‘5 lo 54—1 7
signal is OK and the fault is elsewhere in the system. (33 ro (.o‘\' ‘n d ' Vhi\/\e W WG g

As soon as acknowledgement has been received, '/L o{
allow the ignition switch to return to the Drive posi- S w HA, e 7 (7/f 2W 2y

tion and tefting will continue. | WLM"N \“L y \7‘0\0 0\! (JJ\VR é\
0. Bk G AL A Sojugdl Uiaba o we o flaail -
ext fa code :

To check whether there are any additional faults in \(UL l/L\ L‘- \L \13\’0 \QO '\‘U\'(. %’M’VV ]

the system, continue ag.described below.
EW;\S/&fgeswnchto@ ; g;&\w(l;’:\—\. NVa W
.8 After a short flash of the "CHECK ENGINE” vivel &
fo Lrtlulsmyta e svidhjo Pre) g . Dt ™ M
\]’S‘\{‘ Wy WKQ‘@P L\

:,‘, 'OFF ON | =25s ) ., ) OFF @
, | Code

\Ld@lmm\ohwm oo g gl pd A w

~ Fault code No. 2 will then be flashed in same A L@
way as the first one. Q-JB[ viay \}&%\4‘“ Rhaa¥ {/(}A-«

If an additional fault is stored it will be flashed in
the same way as the first fault but with its own
fault code. ‘

Saab 900
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Fuel injection system 240-85

: i : AT Tt o 3 v ulosy
: Qéi%\wsaggop%ﬁﬁmgt}g obtain the fggl)t(/&{\ U@‘Og YC*L‘H (35 p/fMlA-{’ é@@g

code for a third stored fault, if any. If no third fault

has been stored, or all the faults have been rec- \,,.]LLB %M A,a/{(/ 10 l , MI’\/\/)

tified, this will be indicated by a continuous se-

ries of long f!ashes. "H, M{ uv(‘ D i | @“’0\'\ luJ

2 3

20UV (e84 va ,
. To restart the test procedure

£ If for any reason you want to obtain the fault codes
again, starting from the first fault, proceed as fol-
~ lows:

o\ 4
1 Set the switch to "ON". l/é‘) plaad” wa (’Q V)

2 After two short flashes, set the switch to "OFF”

and the code for fault No. 1 will be flashed once 0‘0 'dl/ 0 l'c@t((/%’ e LIA’[M‘M Hole
VoPtung P D" g Lod 81 b 2oovo bbbt

| Check Check orr | o0 l
g ON =258 (Engine Engine

Code

Set the swiich to "OFF” immediately after the
second flash of the "CHECK ENGINE" lamp.

Saab 900
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240-86 Fuel injection system

To clear the memory
1 Set the switch to "ON".

2 After ‘three short flashes, set the switch to
"OFF".

VANV

OFF Check Check i N
|| ON' ~25s (Engme Enai ‘ Engine OFFOII

Code|

R QP |

The memory has now been cleared, which is indi-
cated by a continuous series of long flashes of the
"CHECK ENGINE" lamp.

.-._L, e ?

" $2/1424 .

A Memory cleared

Note:

The contents of the memory cannot be cleared be-
fore code "00000" has been displayed (indicating
end of fault codes).

Saab 900
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Fuel injection system 240-87

LH 2.4 fault codes (M1989-)

ote:

'he proposed action given in the following table
hould be regarded primarily as the starting point for
rther fault diagnosis. The self-diagnosis function
ncorporated in the LH 2.4 system has two advan-
ages: the ability to store data on occasional (inter-
nittent) faults; and the ability to check the effect of

ction taken to rectify a fault.

. Fault
L code

- CHECK
ENGINE

Malfunction indicated

Preliminary action

L 12231 off

12221 -On

! 12211 Off

- 12225 On

12223 On
12224

No ignition signal. Always appears
as the first fault code if the engine
is switched off. Engage the starte
motor for' 5 seconds. '
If the code disappears, the ignition
signal is OK and the fault is else-
where.

Mass air flow sensor, no signal.
Car goes into emergency mode.
(Limp-Home). :

Temperature sensor signal faﬁlty.
(temperatures below -90°C or -
above +160°C)

Battery voltage incorrect (below 10
V or above 16 V when engine run-
ning). .

Lambda sensor, signal faulty or
preheating function inoperative (en-

gine temperature .must be above
+70°C; M88: +80°C).

Fuel-air mixture too lean.
Fuel-air mixture too rich.

Check the input signal on pin 1 of the con-
trol module and check the wiring between
pin 1 and the ignition system.

Check the ignition system.

Check mass air flow sensor connections
and wiring. Try a new mass air flow sensor.
Note: Take care to distinguish between  «
plastic and aluminium mass air flow sensor
versions. )

Check the resistance of the NTC resistor
and the resistance between pin 13 of the
control' module connector and ground. Cor-
rect resistances are 2280-2720 ohms at
20°C or 290-365 ohms at 80°C, measured
with the connector unplugged from the con-
trol module.

Check battery condition, charging system,
grounding points, etc.

Check whether voltage is present across
the Lambda sensor connector pins.

Check the preheater fuse (M88: also that
the line-fuse connections make good con-
tact).

Check whether the sensor signal fluctuates
between 0 and 1.5 V (sensor hot).

Fit a new Lambda sensor. Try a new control
module.

Check all screws, hoses, hose clips,
O-rings, etc. to ensure that they are not.
loose and that no leakage occurs. Check
the induction system for leaks and also that
it is in proper working order.

See also fault code 12225 above.

Saab 900
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240-88  Fuel injection system

Fault CHECK Malfunction indicated Preliminary action
code ENGINE
12232 Off Memory voltage more than 1 V. Check that voltage is present on the
pins of the control module (even when the
ignition is switched off).
12212 Oft Throttle position sensor idling con- Check and adjust the throtile position sen-
B ' - tacts sor
f malfunctioning, shorting to ground - contacts. Check the wiring between the
when throttle
the car is being driven, position sensor contacts and the control
module for
b shorting to ground. -
k Try a new throttle position sensor.
i : Try a new control module.
‘L - 12213 . Ofi Throttle position sensor full-throttle  Check and adjust the throttle position
{ contacts sensor. Check the wiring between the throt-
malfunctioning, shorting to ground tle .
on low position sensor and the control module for |
engine load (idling). shorting to ground. 3

Try a new throttle position sensor.
Try a new control module.
12222 Oit Idle air control (IAC) system faulty. Check the connections and wiring to
; the IAC valve. Fit a new valve.
; Try a new control module.
12111 Off Lambda adaptation fault Check the system for
(fuel-air mixture on idling). air or fuel leaks and
the Lambda sensor preheating
function. Check the induction system for
leaks and ;
also check that it is in proper working order. i
Try a new control module.

T Rs———

12112 Off . Lambda adaptation fault Check the system for
(fuel-air mixture when car is being  air or fuel leaks and
N driven). the Lambda sensor preheatmg function.

| Check the induction system for leaks and
i also check that it is in proper working order.
: - Try a new control module.

12113 Oif Idle air control adaptation fault, * Check and adjust the throttle butterfly for
pulse ratio too low. air leaks. Fit a new IAC valve.
t Try a new control module.
12114 Off Idle air control adaptation fault, Check for .
5 : pulse ratio too high. sticking IAC valve. Also check {1@.
: for other mechanical defects.
i Try a new control module.
! 00000 Off No more faults or no fauits - Mote: Until this code has been displayed
| detected the fault memory cannot be cleared.
i
Saab 900
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Fuel injection system 240-89

{ LH 2.4 fault codes (M1990-)

£ Fault CHECK Malfunction indicated Action
& code
§ 12243 Off Speed transmitter sensor, no sig- A With the control module connector
s 3 nal (USA-West and LH 2.4.1) plugged in: v ,
Y (9000) Check the voltage across pin 34 of the
§ control module and ground. When either

of the front wheels is rotated, the voltage
ahowled ¢ wing between about 1 and 11 V.
gl e

Check the green lead (GN) between the
speed transmitter sensor (132) and pin
34 of the control module. :
Also check the black lead (SV) from the
sensor to grounding point 3 and the
green-white lead (GN/VT) to pin 15 of the
ignition switch (20).

B Try a new speed transmitter sensor.

C Try a new control module.

12245 On EGR function faulty (USA-West) A With the ignition switch in the Drive posi-

g tion (engine switched off) enter command
555 on an ISAT. '
Check whether the modulating valve
works. ’

If not:

Check the yel'ow-white lead (GL/VT) be-
tween pin 19 of the control module and
connector 394 and also the white lead
(VT) between the connector and the
modulating valve (390).

ALso check the green-white lead
(GN/VT) between the modulating valve
and the injector distribution block, green-
red lead (GN/RD).

B Try a new modulating valve:

C Check the yellow-white lead (GL/VT) be-
tween the thermostatic switch (389) and
pin 23 of the control module and the
black lead (SV) between the:thermostatic
switch and grounding point 201.

D Try a new thermostatic switch.

E Try a new control module.

*) Dépending on how serious the fault is.

Saab 900
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240-90 Fuel injection system |

When faults arising in the LH 2.4 system can be
classed as "adaptation faults”, the car must be run
for about 10:minutes to prevent the same fault codes
recurring after the fault has been rectified. This is
because the system always endeavours to compen-
sate for any changes that can affect its performance
in one way or another.

When the system compensates for values that are
outside the permitted limits, a fault code is gener-
ated. After the fault codes have been read and any
faults rectified, the fault codes generated by the
adaptive function of the system when compensating
for the faults will remain in the memory. Such codes
cannot be cleared until the system has been re-
adapted to new compensation parameters.

It takes the system a certain amount of time to re-
adapt to these new compensation parameters, de-
pending on the type of fault concerned. However,
driving the car for ten minutes with the engine at
normal operating temperature is long enough for the
system to re-adapt itself.

The following fault codes are affected by this adap-
tive function:

12223, 12224 and 12225 (Lambda sensor signal/
preheating)

12111 and 12112 (Lambda adaptation faults)
12113 and 12114 (IAC adaptation faults)

Occasional (intermittent) faults
Intermittent faults of a serious nature will cause the
CHECK ENGINE lamp to light up at times when the
fault occurs. When the fault disappears temporarily,
the CHECK ENGINE lamp will go out but the rele-
vant fault code will remain stored in the memory.

m T - S~
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Fuel injection system 240-91

- Component and signal testing

| Testing is started at point 1 and runs through all the
. points up to point 7, see table. Connections are the
~ same as for "Fault diagnosis - stored faults”.

L Note:
{. ~ In this testing mode, the switch must be set to "ON”
{  before the ignition is switched on.

1 Set the switch to "ON".

- 2 Switch on the ignition and wait for a short flash
of the CHECK ENGINE lamp, then immediately
set the switch to "OFF".

CheCk OFF ON I
Engine g

At the same moment the lamp starts flashing,
the fuel pump should start running (unless it is
defective). Listen for the sound of the pump or,
if necessary, check the fuel pressure.

Note: .

The fuel pump will run for less than a second. No ID
code will be obtained during this test.

Saab 900
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! 3 To move on to test No. 2 (injectors), set the -
switch to "ON", -
4 After a short flash, set the switch to "OFF". g

\\ I / b

\\ ! v/ 0
i | N
il |°FF ON ' Check 'ONI
; Engine | s |
! »
| A code will now be displayed in the same way y
5 as for "Fault diagnosis - stored faults”, i.e. first a :
' long flash to indicate the start of the code, then
g a series of short flashes comprising the actual
4

fault code, and finally another long flash to indi-
cate the end of the code.

3 Check by listening for the sound of the injectors
working.

S R e e L

T

‘ A Fuel pump running A

§ B Code start

b C Injectors working 4

§ 5 Run through the remaining points in the table in

i the same way. Set the switch to "ON”, - wait for

a shevt fiash - and theci set the switch to "OFF”. :
; E %
i 1
,; 1
'l“ > 8

"Saab 900
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Fuel injection system 240-93

{  Table for component and signal
{1 testing e
! Dcode CHECK  ComponentSignal Remarks
ENGINE
_ = Fuel signal Listen (pump runs for about 1 second).
12411 — Injectors Listen.
12412 — IAC valve The valve switches between open and
closed positions
once a second. Listen.
12413 — CP valve The valve switches between open and
closed positions
once a second. Listen.
12421 — "Drive” signal, automatic The lamp stops flashing on shifting from
, transmission "N" to "D".
12424 — Throttle position sensor, idling The lamp stops flashing when the
signal accelerator
) is depressed.
- 12431 — Throttle position sensor, full-throttle The lamp stops flashing when the

signal

accelerator
is floored.

Downloaded from www.Manualslib.com manuals search engine

Saab 900

o A U e R €1 M
7 ¥ 3 S St


http://www.manualslib.com/

240-94  Fuel injection system

Fault diagnosis with an ISAT,
LH 2.4 (M1990-) |

Model year 1990 and later cars with a B202 engine
and the LH 2.4 fuel injection system have additional
diagnostic facilities and are consequently equipped
with new control modules. A number of new fault
codes have been added to the self-diagnosis func-
tion using ENGINE CHECK lamp flashes, and it will

also be possible to carry out fault diagnosis by
means of an ISAT.

However, use of the ISAT involves the addition of a
number of control command codes by means of
which the operation and current status of compo-
nents can be checked.

As before, fault diagnosis can also be carried out by
means of an LH system tester.

The fault diagnosis schedule with an ISAT does not
include more fault codes than are incorporated in the
self-diagnosis function, but will be fully developed
for model year 1991 cars.

Saab 900
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" Before starting fault diagnosis

Note:
Never unplug the connector from the control module

- or disconnect any of the battery cables before the

contents of the control module memory have been
transferred to the ISAT.

Apart from a thorough know'sczie of the system,

- successful fault diagnosis on tiwe LH system also re-

quires the use of Saab’s LH system tester or an

. ISAT diagnostics instrument.

Since the LH system's integrated self-diagnosis

function continuously monitors and records the ma-
- jority of possible faults, both permanent and inter-

mittent, it is extremely easy to use an ISAT to iden-

: tify the fault, rectify it and afterwards check that the

£ system is in perfect working order.

SO G SRR,

,...‘ piiddesia

The system’s integrated self-diagnosis functions,
combined with the facilities provided by an ISAT,
make for faster and above all more accurate fault
diagnosis. The risk of replacing good components is
reduced while service and repair costs can be kept
down.

Is the fault in the LH system?
Sometimes the LH system is suspected of being
faulty when the fault really lies in the engine or some
other auxiliary system. For this reason, remember
to-check the following points before starting fault di-
agnosis on the system.

e Battery condition

e Engine condition

e Charging system

e Other auxiliary systems

o Cable connections

e Grounding points

The ISAT is an invaluable aid for efficient and accurate
fault diagnosis.

Saab 900
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Fault diagnosis using an ISAT
For details of how to use the diagnostics instrument,
see Service Manual 1:4 "ISAT".

Diagnosis

Observe the following:

o Never unplug the connector from the control mod-
ule or disconnect any of the battery cables before

the contents of the control module memory have
been transferred to the ISAT.

e The 10-pin diagnostics socket is located under the
rear seat on the RH side. It is protected by a plas-
tic cover.

o Turn the ignition switch to the Drive position.

o The LH system has been assigned system No. 1
in the ISAT.

o |f communication between the ISAT and the con-
trol module cannot be established, first check the
wiring between pins 12 and 16 of the conirol mod-
ule and the diagnostics socket (347).

Also check that power and ground are present at
the diagnostics socket and that the pins of the
connector are undamaged.

o When the contents of the system’s fault memory
have been transferred and stored in the ISAT, the
actual diagnosis has been completed. The faults
are now available in the form of five-digit codes,
following which further fault diagnosis work can be
continued as described in the "ISAT fault- diag-
\nosis chart”, page 100.

Saab 900
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Test readings on the control
module connector

Before starting any fault diagnosis work on the LH

system, the contact strip in the control module con-

nector must first be exposed. All test readings must

subsequently be taken from the side where the
- leads are connected to the pins in the connector.

1 Remove the control module, located inside the
car on the RH wheel arch.

R R s e TR

e
g e s i

{ 2 Unplug the connector.

3 Remove the protective cover and rubber dust

i excluder.

T 4 Withdraw the rubber gasket and lift up the con-
tact strip.

5 Plug in the connector.

Saab 900
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Checking the wiring

The words "Check the wiring between xx and yy” are
used frequently in the fault-diagnosis charts. Some-
times the wiring may run through different types of
connector and, by implication, these must also be
checked for circuit continuity and shorting.

Also check by eye that leads and connectors, etc.
i are undamaged.

Be alert to the possibility of interference from com-
ponents connected to, or adjacent to, the wiring
concerner!.

? How are the results displayed on
the ISAT?

53' When an ISAT is used to simulate signals or func-
i .

tions by means of command codes issued to the
control module, the results are shown on the display
as a combination of numbers and letters (alphanu-

meric code). 8B100

The result is displayed in the form of five characters.

Example 1:

To check the position of the throttle butterfly, we en-
ter the command 201 on the ISAT keypad.'With the f
engine idling, the five alphanumeric characters ap-
pearing on the ISAT’s display should be 8B101.

See also "ISAT control commands, LH 2.4 (M1990)”

page 105. 88101

Example 2:

Sometimes we want to check whether a signal is
high or low. To check the DRIVE signal, we enter
the command 203 on the ISAT keypad.’

If the signal is not activated the display will show -
8B000, signifying that the signal is low.If the signal [
is activated the signal should be high and the ISAT"'s
display ought to show 8B103.

See also "ISAT control commands, LH 2.4 (M1990)" S0 ¢
l. S . 8B1G3
The five characters in the combination of letters and

numbers (alphanumeric code) show the result of the \ )
entered command.

A by

il Sty

B e

A R T TR KRR
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. Fault codes: LH 2.4 M1990, ISAT ~

i : Perma- Inter-
- nent mittent

Malfunction indicated

67192 -
45771 25771

45772 25772
46261 26261
46271 26271
46221 26221
42291 22291
42251 22251
58121 38121
45691 25691
- 42491 22491
42492 22492

42450 22450
42440 22440
42460 22460
58321 38321
45723 25723
58371 38371

ROM faulty

Throttle position sensor: idling contacts not breaking circuit on increase of
engine revs and load (constantly closed to ground).

Throttle position sensor: full-throttle contacts constantly closed.
Temperature sensor: consiant signal.

Temperature sensor: {empeaiaiure zbove +160°C (constantly grounded).
Temperature sensor: temperaiure below -90°C.

Control module pin 4: voltage below 10 V or above 16 V.

Control module pin 4: voltage too low (below 1 V).

Mass air flow sensor: no hot wire (filament) burn-off function.

Mass air flow sensor: signal faulty (too high or too low). '

Fuel-air mixture faulty over a lengthy period (idling additive).

Fuel-air mixture faulty over a lengthy period (multiplicative when car being
driven).

Fuel-air mixture too lean.

Fuel-air mixture too rich.

Lambda sensor: signal faulty.

IAC valve malfunctioning.

DRIVE signal malfunctioning.

Injectors: injection pulses malfunctioning.

Saab 900
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Fault diagnosis chart, LH 2.4
(M1990), ISAT

Perma- Inter- Malfunction indicated Action

nent mittent

67192 ROM faulty (control module fault).  Try a new control module.

45771 25771 Throttle position sensor (203): A Enter command 201 on the ISAT. De- .
idling contacts not brezing circut press the accelerator slowly from idling to
when engine speed increased from full-throttle position.
idling to 2500 rpm. The display should then show

8B101—-8B001—-8B301.

If 8B001 is shown constantly, there isno
continuity in the wiring to the throttle po- !
sition sensor. Continue with points C and

D.

If 8B1083 is shown, codes appear in the
wrong place or do not change:

Unplug the throttle position sensor con-
nector.

8B001 should now appear on the dis-
play. If it does not, continue with point C,
D orE.

B If 8B001 is shown, try a new throttle po-
sition sensor. )

C If 8B101 is shown, check the wiring be-
tween pin 2 of the control module (200)
and pin 1 of the throttle position sensor
(203) and also between pin 2 of the con-
trol module and pin 7 of the EZK control
module (176).

D If 8B301 is shown, check the wiring be-
tween pin 3 of the control module (200)
and pin 3 of the throttle position sensor
(203) and also the TK pin on the AC re-
lay (156).

E If 88103 is shown, check the wiring as
described in points C and D.

F Try a new LH control module.

45772 25772 Throttle position sensor (203): full-  See fault code 45771/25771 above.
throttle contacts constantly closed.

46261 26261 Temperature sensor (202): signal A Check the wiring between pin 13 of the
constantly activated. contrel module (200) and pin 1 of the

t=2my. srature sensor (202).

B Chec' the wiring between pin 2 of the
temy zrature sensor and grounding point
201.

C Check for good ground at the grounding
point.

D Check the temperature sensor.

E Try a new LH control module.

Saab 900
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Perma- Inter- Malfunction indicated Action
nent mittent '

46271 26271 Temperature sensor (202): temper- Check the resistance of the NTC resistor
ature above +160°C. and the resistance between pin 13 of the
' control module and ground.
The resistance should be 2280-2720 ohms
at 20°C or 290-365 ohms at 80°C, mea-
sured with the connector unplugged from
the control module.

46221 2622 Temperaiure sensor (292): temper- See fault code 46721/23274 slave. .
ature below -90°C.

42291 22291 Contrél module pin 4: voltage Check the condition of the battery, charging
below 10 V or above 16 V. system, grounding points, etc.

42251 22251 Control module pin 4: voltage too ~ Check the condition of the battery, charging
low (below 1 V). system, grounding points, etc.

58121 38121 Mass air flow sensor (205): no hot A Check the wiring between pin 8 of the
, wire (filament) burn-off function. control module (200) and pin 4 of the
mass air flow sensor (205).
B Check the wiring between pin 5 of the
mass air flow sensor and pin 87B of the
main relay (229). .
C Try a new mass air flow sensor.
D Try a new LH control module.

45691 25691 Mass air flow sensor:-signal faulty. A Check for leakage in the induction sys-
tem between the mass air flow sensor
L and the engine.
3 B Check pin 1 (ground) and pin 5 (positive
supply) of the mass air flow sensor.
C Try a new mass air flow sensor.
D Try a new LH control module.

Saab 900
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Perma- Inter- Malfunction indicated Action

nent mittent

42491 22491 Fuel-air mixture faulty for lengthy A First check the system for air or fuel
period on idling (additive adaptive leakage or, alternatively, the preheating
fault, Lambda system) function of the Lambda sensor.

B Check the induction system for leaks and
also check that it is in proper working
order.

C Try a new control module.

42492 22492 Fuel-air mixture fau'ty for lengthy A First check the systam for air or fuel
period when car is being driven leakage or, alternatively, the preheating
(multiplicative adaptive fault, function of the Lambda sensor.
Lambda system) B Check the induction system for leaks and
also check that it is in proper working
order.

C Try a new control module.

42440 22440 Fuel-air mixture too rich. A Check all screws, hoses, hose clips,
O-rings, etc. for leaks and make sure
that they are properly tightened.

B Check the induction system for leaks and
also check that it is in proper working
order.

C Check whether voltage is present across
the pins on the Lambda sensor connec-
tor.

D Check the fuse for the Lambda sensor
preheating function.

E Check whether the Lambda sensor fluc-
tuates between 0 and 1.5 V (sensor hot).

F Fit a new Lambda sensor.

G Try a new control module.

Check: enter command 205 on the ISAT.
During the engine warm-up period, 88105
(lean) and 8B305 (rich) should be shown on
the display alternately (about 20 seconds

each).
42450 22450 Fuel-air mixture too lean. See fault code 42440/24440 above.
45723 25723 DRIVE signal malfunctioning. A Check fuse No. 13.

B Check whether battery voltage is present
on pin 2 of the switch (31) (ignition
switch in Drive position).

If it is not: check the wiring between the
+54 distribution terminal (231) and pin 2
of the switch.

C Check the operation of the switch.

D Check the wiring between the switch and
pin 30 of the control module (200).
Check: enter command 203 on the ISAT.
Move the selector lever slowly from P to
D.

On the display, 8B003 (P and N posi-
tions) should change to 88103 (Drive
position).

Saab 900
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nent mittent

Perma- Inter- Malfunction indicated

Action

:
&

46391 26391 EGR function faulty (USA-West).

A With the ignition switch in the Drive posi-

tion (engine switched off), enter com-
mand 555 on the ISAT.

Check that the modulating valve is work-
ing.

If it is not: '

Check the yellow-white (GL/VT) lead be-
tween pin 19 of the control module and
connector 394 and the white (VT) lead
between the connector and the modulat-
ing valve (390).

Also check the green-white (GN/VT) lead
between the modulating valve and the
injector distribution point, green- red
(GN/RD) lead.

B Try a new modulating valve.
C Check the yellow-white (GL/VT) lead be-

tween the thermostatic switch (389) and
pin 23 of the control module and the
black (SV) lead between the thermostatic
switch and grounding point 201.

D Try a new thermostatic switch.
E Try a new control module.

42460 22460 Lambda sensor (136) signal faulty. A Check the operation of the Lambda sen-

sor preheating function (check that bat-
tery voltage is present across pins 1 and
2 of connector 59).

B Check the wiring between pin 24 of the

control module (200) and connector 60.

C Check the wiring between pin 5 of the

control module and the braided screen-
ing round the Lambda sensor lead.

D Run the engine to warm it up. Discon-

nect the lead from the Lambda sensor at
connector 60 and measure the signal
voltage. It should be 0.5 V.

E Try a new Lambda sensor.
F Try a new LH control module.

Check: enter command 205 on the ISAT.
Run the engine to warm it up and check
that the display alternates between
8B105 (lean) and 8B305 (rich) at 20 sec-
ond intervals.

If the display shows 8B005, ihei the s2n-
sor is not activated.
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Perma- Inter- Malfunction indicated Action
nent mittent

58321 38321 IAC valve, no signal from pin 33. A With the ignition switch in the Drive posi-
tion (engine switched off), enter com-
mand 553 on the ISAT:

The valve should have a pulse rate of
about one per second.

B Check that battery voltage is present at
the distribution block 75.

C Check the wiring between distribution
block 75 and pin 30 of the main relay
(229).

. D Gheck the wiring between pin 87 of the
main relay and pin 1 of the IAC valve
(272).

E Check that battery voltage is present
across pin 1 of the IAC valve (272) and
ground.

F Check the wiring between pin 33 of the
control module and pin 2 of the IAC
valve,

G Check the setting and operation of the
throttle position sensor (203).

H Check that the throttle butterfly is cor-
rectly adjusted (as near as possible to
the closed position with binding).

I Try a new main relay.

J Try a new IAC valve.

K Fit a new LH control module.

58371 © . 38371 Injectors (206) - injection pulses A With the ignition switch in the Drive posi-
malfunctioning tion (engine switched off), enter com-
mand 552 on the ISAT.
The injectors should have a pulse rate of
about 15 per second.

B Check whether battery voltage is present
on pin 30 of the main relay (229).

C Check the wiring between pin 87 of the
main relay and pin 1 of the injectors.
(206). '

D Check the wiring between pin 18 of the
control module (200) and pin 2 of the
injectors.

E Try a new main relay.

F Try a new LH control module.

T

e
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(last 4 digits of Bosch spare part number).

‘-'
{ Control commands - LH 2.4 :
|° (M1990), ISAT
; Code Function Display
I 550 Activates the AC function (0.2 Hz) (LH 8A550
2.4.1).
200 Checks status of AC (not TCS). 8B100 (activated)
201 Checks position of throitle butterfly. 8B101 (idling position)
8B00T {normal position)
&350 1 (full-throttle position)
8103 (idling + full-throttle)
552 Activates injectors (15 Hz and 1.5 ms 8A552
opening duration)
Disconnects the fuel pump.
553 Activates the IAC valve (1 Hz). 8A553
554 Activates the CGP valve (1 Hz). 8A554
202 Checks position of CP valve. 8B002 (open)
:_ 8B102 (closed)
- 555 Activates EGR valve (1 Hz) 8A555
& (USA-West only).
: '."; 203 Checks status of DRIVE signal. 8B103 (activated)
i 8B000 (not activated)
1 205 Checks status of Lambda sensor. 8B105 (lean)
i 8B305 (rich)
8B005 (inactive)
-~ 900 Clears all fault codes and resets all 11111
" "adaptive” values to the basic levels.
I 930 Resets all "adaptive” values to basic level. 11011
- 100 Transfers all fault codes from the control
module memory to the ISAT.
207 Displays control module identification code At the request of Saab Automobile AB

R B G T T e T
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Fault diagnosis with the
ISAT, LH 2.4.2 and LH 2.4
(M1991-)

The LH 2.4.2 fuel injection system is fitted to all vari-
ants of the B212 engine.

The most important changes on the new LH 2.4.2
fuel injection system are the fitting of a new control
module (providing an expanded fault diagnosis fa-
cility when using the ISAT) and the replacement of
the throttle position switch by a throttle position sen- -
Ssor. ' :

An 1AC valve of new design is also fitted.

1074

al
o

558

—1

e GN/GY 0.75

—
aSAdsy

SRG! BU/WH- 0.75

== BU/RD 0.75
539

OO

1074 GN/GY 0.75

538A

558 BU/RD 0.75
539 BU/WH 0.75

[
D
O

CY/WH 0.75T

-
o
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LH 2.4.2 control module connections, test data

Pin Colour Component/function

In- Out- Voltage Remarks
of lead put put (V)
1 BU Engine rpm signal from ignition system  x 6.5 When starter motor en-
>8 V gaged
When idling
2 GY Throttle position sensor X 0.2 Idling
, T R e 40 O  Full throttle
3 Not usacd
4 RD +30 supply X battery
voltage
5 BK Signal ground 0 Ground connection sepa-
rate from
chassis ground
é BU/WH Mass air flow sensor, ground signal X 0 .
7 \ oG Mass -air flow sensor, signal X 2 Idling with engine
- : running
Full throttle with engine
, ' running
8 RD/WH Mass air flow sensor, hot wire (fila- 4 On burn-off
ment) burn-off 0 In other cases
9 BU/WH Voltage supply from main relay X battery
i voltage
10 GN/RD Throttle position sensaor, reference volt- 5
~ age .. drenn ! (L1 s
11 RD/WH . AC relay, control circuit battery AC off
‘ voltage ACon
.a,/wvv;l 4\ v (/(' 0 '\
12 BUMH Diagnostics lead K (PWM) x
13 YE ' "_Fgﬁibgljgture sensor, engine tempera- . X 4-0.5 -20 °C (+80 °C)
- ture ' ‘i ‘
¥ 14 BUMWH AC, loadsignal X 12 AC on
i L e e 0 AC off
15 GY/RD - IAC, openi}\g~¢ontrol signal 7-11 No-load idling and
- NG W : hot engine
16 GY/WH Diagnqstics-léad L X PWM signal-
: 17  BK/WH Chassis ground 0
18  GN/RD Injectors Use the ISAT"s
pulse measurement func-
tion and
check that the frequency
increases as the throttle is
~ opened
- Saab 900
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Pin Colour Component/function in- Out- Voltage Remarks
of lead put put (V)
19 WH EGR valve ) : x battery - not activated
voltage activated
<battery
. voltage
20 VT Fuel pump relay, control circuit x4, Activated T
! ' battery Ignition on
voltage
21 YE/WH Main relay, control circuit x 1 ignition on
baitery ignition off
voltage -
22 VT/WH CHECK ENGINE lamp X ‘battery off q.
; voltage on e
1.
23 YE/WH EGR, temperature sensor X 45 EGR closed »
<45V EGR open
24 GN Lambda sensor signal X 0.6-1.0 rich -
0-0.4 lean e
25 BU/RD Load signal, Tq Wal. X )
26 YE Shift-up lan'?p (US manual gearbox) X battery not activated e
. A\ ' .. Vvoltage activated i |
27 YE/RD Tank vent valve o X battery valve open O 1 |
: - voltage valve closed 4
28 Not used =
29 GY/WH Coding X ' ‘Not used
30 OG DRIVE signal X battery R, D, 1,2and 3
voltage P, N and man vxI g
0 i |
31 Not used
32 BN Cold-start valve (some variants) X battery not activated o
voltage activated (<-15°C)
0
33  BUMWH IAC, closing signal X 5-11 No-load idling ‘
34 GN Signal from speed sensor X 6 Rotating vheel §
: Oor12 Stationary wheel %
35 GN/WH +15 supply X battery ignition on
voltage 1

’) Use the ISAT"s pulse measuring function and check that pulse duration and
frequency change as the throttle is opened.

Saab 900
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_ Differences in test data,

- control module connections

~The differences are in respect of:

. e LH 2.4

; LH 2.4 control module connections, test data

Pin Colour Component/function In- Out- Voltége Remarks
of lead put put (V)
2 Y Throttle position sensor, idling contacts 0 at idling speed
battery above idling speed
~ voltage
3 GN/RD Throttle position sensor, full-throttle: battery at idling speed
: contacts voltage above idling speed
0
£ 10 : , Not used
| 11 Not used
. 15  GN/YE Coding for cold-start valve 12 valve fitted
E - ' 0 valve not fitted
33 BU/W‘H_ IAC, control signal 5-12
34 : Not used
Saab 900
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Fault diagnosis,
LH 2.4 and LH 2.4.2

Additional fault codes and
command codes

On model year 1991 and later cars, the LH 2.4 and
LH 2.4.2 fuel injection systems incorporate a num-
ber of additional fault codes that can be retrieved by
means of an ISAT.

There are also more command codes, so that the
nuraber o uazble codes now amounts to more than
20.

Like the table of command codes, the fault code ta-
ble contains all the codes but those that have been
added for model year 1991 are specially marked.
All fault codes beginning with 4 or 5 are permanent
faults while those beginning with 2 or 3 indicate that
the fault is of an occasional or intermittent nature.

Fault diagnosis using the
ISAT

Before starting fault diagnosis

Apart from a thorough knowledge of the system,
successful fault diagnosis on the LH system also re-
quires the use of an ISAT diagnostics instrument.

Since the LH system’s integrated self-diagnosis
function continuously monitors and records the ma-
jority of possible faults, both permanent and inter-
mittent, it is extremely easy to use an ISAT to iden-
tify the fault, rectify it and afterwards check that the
system is in perfect working order.

The system’s integrated self-diagnosis functions,
combined with the facilities provided by an ISAT,
make for faster and above all more accurate fault
diagnosis. The risk of replacing good components is
reduced while service and repair costs can be kept
down. '

Saab 900
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Fuel injection system 240-111

. Is the fault in the LH system?

- Sometimes the LH system is suspected of being
~ faulty when the fault really lies in the engine or some
other auxiliary system. For this reason, remember

- to check the following points before starting fault di-
- agnosis on the system.

- o battery condition

I o engine condition

i ~ o charging system

: j: e other auxiliary systems
e cable connections

e grounding points

- o ignition system

' Some important points to
remember:

1 When carrying out fault diagnosis on
microprocessor- controlled systems, memory
sectors may be corrupted and give unusual
symptoms.

To erase all unusual symptoms, switch off the
ignition for at least 35 seconds.

2 Read and make a note of all fault codes stored
in the memory before disconnecting the battery
or control module.

Never disconnect the control module while the
ignition is switched on as this will very likely ruin
it.

3 When carrying out fault diagnosis on a car's
electronic systems, always check first and fore-
most that the ground connections of the control
module concerned are OK and that all supply
voltages are correct. This is strongly recom-
mended.

4 Always check the connector connections before
starting fault diagnosis in other areas.

Unplug the connectors and check that the pins
are undamaged and secured with their barbs.

Plug in the connectors again and clear all fault
codes. Start the car and drive it to check whether
the fault or faults persist.

Or first being detected, every fault is assigned a
fault node correspond g to a permanent fault. If
the feuli disappsars, it will be assigned an inter-
mittent fault code inste -d.

(41
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240-112  Fuel injection system

6 Since all signals round the 12 V level are pro-
portional to battery voltage, the levels should
only be used as guidance.

7 0V signals denote ground but readings slightly
above 0 V may be obtained on a sensitive mul-
timeter.

8 Readings of the voltage on inputs and outputs
must only be taken with the ignition switched on
or with the engine running.

9 The black diagnostics socket is located under
the rear seat on the RH side.

It is protected by a plastic cover.

10 The ignition switch should always be turned to
the Drive position when carrying out diagnosis.

11 The LH system has been assigned system No.
1 in the ISAT.

12 If communication between the ISAT and the
control module cannot be established, first
check the wiring between pins 12 and 16 of the
control module and the diagnostics socket (347).

Also check that power and ground are present
at the diagnostics socket and that the pins of the
connector are undamaged.

13 When the contents of the system’s fault memory
have been transferred and stored in the ISAT,
the actual diagnosis has been completed. The
faults are now available in the form of five-digit
codes, following which further fault diagnosis
work can be continued in accordance with the
fault-diagnosis chart for the system concerned.

ettt PN it
WERMER U

7 L

::'2”‘
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Fuel injection system 240-113

Test readings on the control
module connector

Before taking any test readings on the LH system,
the contact strip in the control module connector
must first be exposed. All test readings must sub-
sequently be taken from the side where the leads
are connected to the pins in the connector.

1 Remove the control module, located inside the
car on the RH side between the wheel arch and
the front door pillar.

2 Unplug the connector.

3 Remove the protective cover and the rubber
dust excluder. '

4 Withdraw the rubber gasket and lift up the con-
tact strip.

5 Plug in the connector.

S

’ Checking the wiring

{

The words "Check the wiring between xx and yy” are
1 used frequently in the fault-diagnosis charts.

\ Sometimes the wiring may run through different
types of connector and, by implication, these must
also be checked for circuit continuity and shorting.
Also check by eye that leads and connectors, etc.
are undamaged.

Be alert to the possibility of interference from comn-
ponents connected to, or adjacent to, the wiririy
concerned.

Saab 900
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240-114 Fuel injection system -

Breakout box

For taking test readings on the control module, pri-
marily in the TC/ABS system, a breakout box is now
available to facilitate fault diagnosis. This breakout

box; which has part No. 86 11 006, can of course (o SAAB o)
also be used for diagnosing faults in the LH system. @@ O00O0QReEOREEE
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Fuel injection system 240-115

ISAT command codes

When the ISAT is used for simulating signals or
functions by sending command codes to the control
module, the results will be shown on the display as
a combination of numbers and letters (alphanumeric
code)

{  The result is shown in the form of five characters.

- Example 1:

(‘ ~ To check the position of the throttle butterfly we en-

Ef ter command 201 on the ISAT keypad.

With the engine running, the last five characters on
i the ISAT display should read 8B101.

Example 2:

Sometimes we want to check whether a signal is
~ high or low. To check the DRIVE signal we enter the

command 203 on the ISAT keypad.

If the signal is not activated, 8B000 will appear on
the display to indicate that the signal is low.

If the signal is activated, it should be high and the
ISAT display should show 8B103.

The five characters (numbers and letters) show the result
of the entered code.

Saab 900
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Fault codes - LH 2.4 and LH 2.4.2

Perma- Intermit- Faulty component/signal ' Action, see
nent tent page
422441 222441 M1991-: Voltage too high, above 16 V 119
42251 22251 Control module pin 4, voltage too low (less than 1 V) 119
42252 22252 M1991-: Voltage too low, below 10 V 119
42291 22291 Battery voltage, voltage below 10 V or above 16 V 119
42440 22440 Fuel-air mixture too rich, Lambda sensor unable to act 120
42441 22441 M1991-: Fuel-air mixture too rich when engine idling 120
42442 22442 M1991-: Fuel-air mixture too rich when car being driven 120
42450 22450 Fuel-air mixture too lean, Lambda sensor’unable to act 120
42451 22451 M1991-: Fuel-air mixture too lean when engine idling 120
42452 22452 M1991-: Fuel-air mixture too lean when car being driven 120
42460° 22460 Lambda sensor, signal faulty 120
42491 22491 Fuel-air mixture faulty when engine idling 120
42492 22492 Fuel-air mixture faulty when car being driven 120
44221 24221 M1991-: No speed pulses 123
44261 24261 M1991-: Speed sensor, signal faulty 124
45641° 25641° M1991-: Mass air flow sensor, signal too high 125
45651 25651 M1991-: Mass air flow sensor, signal too low 125
45691° 25691° Mass air flow sensor, signal faulty (too high ortoo low) 125
45723 25723 DRIVE signal, function faulty 127

45771 25771 Throttle position switch/throttle. position sensor, indicates idling 128
position when car being driven (idling contacts constantly
closed and grounded)

45772 25772 Throttle position switch/throttle position sensor, indicates full 128
throttle and idling positions simultaneously

46221° 26221 Temperature sensor, temperature below -90°C (break) when 132
5 car being driven

s _ 46271" 26271 Temperature sensor, temperature above +160°C (constantly 132
grounded)
- - Electronic EGR 134
58121° 38121 Mass air flow sensor, no hot wire (filament) burn-off function 137
58321 38321 IAC valve, function faulty 138
58322" 38322 CP valve, function faulty 142
58371 38371 Injector faulty 140
58372 38372 M1991-: CP valve, open ci-cuit/shorting to ground 142 ;
58382 38382 M1991-: CP vaive, shuifin: to positive supply 142 "
67192° - ROM fault

") In connection with these faults, the CHECK ENGINE
Iamp lights up.

Saab 900
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Fuel injection system 240-117

Command codes
LH 2.4 and LH 2.4.2

Code Function/signal Display text/example
22A Mass air flow sensor, signal 803.6 =36V
804.7 =47V
22B Battery voltage 8010.6 = 10.6 V
80073 =73V
23A EGR, pulse ratio 80000 = 0 %(valve closed)
80012 = 12 %
100 All fault codes transferred
200 Checks AC status 8B100 = activated
8B000 = not activated
201 Throttle butterfly position 8B101 (idling position)
8B001 (normal position)
8B301 (full-throttle position)
8B1083 (idling + full-throttle)
202 CP valve position 8B002 (open)
8B102 (closed)
203 DRIVE signal status 8B103 = active
8B003 = not active
204 Shift-up indication 8B104 = lamp on
8B004 = lamp off
205 Lambda sensor status 8B105 (lean)
8B305 (rich)
8B005 = not active
206 PRE-IGNition signal’ 8B106 = enrichment pre-ignition
8B006 = enrichment knocking
207 lgrition puises 8B007 (no pulses)
oI 8B107 (pulses present)
239 IAC, pulse ratio 80035 = 35%

80043 = 43%

") when functioning normally, the ISAT should alternately show 8B006 and

8B106
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240-118 Fuel injection system

Code Function/signal Display text/example
249 Speed 801000 = 1000 rpm
805500 = 5500 rpm
250 Coolant temperature 800-30 = -30°C
80+130 = +130°C
279 Throttle butterfly angle in degrees (°) Ex. 80030 = 30°
382 Control module code (The last four digits of nhe Bosch ;!
' spare part No.) 4
550 Activates the AC function 8A5550 = activated
552 Activates injectors 8A552 (15 Hz and 1.5 ms opening duration) ‘
553 Activates IAC (1 Hz) 8A553
.
554 Activates CP (1 Hz) 8A554 from control module memory to ISAT |
555 Activates EGR (1 Hz) 8A555 = activated (USA-West only)
800 Ends communication
900 Clears all fault codes and resets all 11111
"adaptive” values to basic level L
930 Resets adaptive values to basic level 11011
1
Saab 900 :
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Fuel injection system 240-119

. Fault diagnosis chart, LH 2.4 and LH 2.4.2
: Fault codes 2/42241, 2/42251, 2/42252, 2/42291

2142241
2142251
2102252
2142 291

7 6Y 40

I 1
i) emacitiamny
21 GY 25 L.Fi.pim\mr'_ ‘

e ]

I
a(13429; A:B) S L.__k w250 ’ s
8 Gy 10.0 G25 G2

5590 a0 05 |
|

%

'~

&

L 1l (-3
34 210 9 23

200

4
l LH 2.4.2
3122

G —
»

~12 Volt

Malfunction indicated

Incorrect voltage level (below 10 V or above 16 V)
applied to pin 4 of the control module.

Fault symptom
Car runs poorly or will not start.

Test procedure

1 Check the battery and also the starting and
charging systems. '

. 2 With the ignition switched off, cheék that battery
e - voltage is present on pin 4 of the control mod-
ulz.

i Ifitis not, check the red lead and yellow lead
i connected to distribution block 75 adjacent to
fhe battery tray for continuity.

3 Clean and check the connections at the follow-
ing grounding points:

battery

grounding point G2 behind the battery
grounding point G25 on the gearbox
grounding point G7 on the engine

Saab 900
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Fault codes 2/42440, 2/42441, 2/42442, 2/42450, 2/42451, 2/42452,

2/42460, 2/42491, 2/42492

2142442

2142440 | M1 /7

CHECK
ENGINE

102
= _A‘ 2/42451

2142492
2142441 |
2142450 |
2142452

545 VT 0.5

2142460 | / /1 \\

‘z12VoIt
/

Malfunction indicated
Incorrect fuel-air mixture

Fault symptom

Poor drivability because the fuel-air mixture is too
rich or too lean.
CHECK ENGINE lamp alight.

Test procedure

Note:

During the car's running-in period (up to 500 km),
any of these fault codes may be generated without
amy i=u actually existing.

i1 the se nases, check carefully to see whether the
fault co - is generated again after it has been
cleared.

1 With the engine warmed-up, enter command
code 205 on the ISAT. The following codes
should appear on the display one after the other
in a continuous cycle.

o 8B105 (lean)
o 8B305 (rich)
o 8B005 (inactive)

It any of the codes is displayed continuously, it in-
dicates that the Lambda sensor is not working prop-
erly.

Saab 900
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Fuel injection system 240-121

Fault codes 2/42440, 2/42441, 2/42442, 2/42450, 2/42451, 2/42452,
2/42460, 2/42491, 2/42492

2/42440 | M 112

CHEC
gﬁgjg? EN(;E l?\lll(i 205
0142460 | /7T N
2142492 | 8B105

305

2142441
2142450
- 2/42452
2/42491

25, 8B

545 VT 05

2 Check whether batte voltage is present across
the pins of the Lambda sensor connector.

N voltage is present, go to point 3.
If not, check:

e fuse No. 1 of the Lambda sensor.

o the BU/RD lead between pin 1 and fuse No. 1 of
the Lambda sensor connector for continuity/
shorting.

e the BK lead between pin 2 of the Lambda sensor
connector and ground for continuity/sherting.

‘Saab 900
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Fault codes 2/42440, 2/42441, 2/42442, 2/42450, 2/42451, 2/42452,
2/42460, 2/42491, 2/42492

2/42440 | M1 /7

ik 2142442 | | CHECK
% 2142451 | [ENGINE
— — 2\
s fo7 Tors 2/42460 / / ] \\
5 ;ZI%D 0.75 ;:?/RD 25 2l42492
| (12221 (]l 2142441

2142450
2142452
2142491

545 VT 0.5

3 With the ignition switched off, unplug the If it does not, check the GN and BK leads be- 3

Lambda sensor preheating connector and mea- tween pin 24 of the control module and the

sure the resistance across the sensor connec- Lambda sensor for continuity/shorting.

tions (WH-WH). 7 If the fault persists in spite of the above tests, fit

The resistance should be 4-8 ohms. a new Lambda sensor and check system oper-
ation afresh by entering command code 205 on

In the event of an open circuit or high resistance, the ISAT. ,

fit a new Lambda sensor.

4-Check the induction system for leaks by listen-
ing for the sound of air escaping.

5 Check the fuel pressure and operation of the fuel
pressure regulator.

8 Try a new control module.

Relative to the pressure in the inlet manifold, the
fuel pressure should be:

o 3.0 bar (all LH 2.4.2)

e 2.5 bar (LH 2.4 Turbo)

e 3.0 bar (LH 2.4 i)

If the fuel pressure is incorrect, fit a new pressure
regulator. 2

ol Hen e o R e

bzl b idsea Lo

6 With the engine idling, measure the sensor sig-
nal across pin 24 of the control module and a
good grounding point.

el R A e i

The signal should swing between 0 and 0.4 V
(lean) and 0.6- 1.0 V (rich) when the engine is
hot.

Saab 900
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2144221

716 BU/RD 0.5

711_WH 0.5

rzs 35 5 75-; \@
1 343

1
1
(1 9.'.' _Dl_/ ﬁPE _!

Malfunction indicated

No speed signal received by the control module from
the ignition system.

Fault symptom
Engine fails to start.

Test procedure _
1 Check whether the voltage on pin 1 of the con-
trol module is higher than 6.5 V while the starter
motor is engaged.

If it is not, check the BU lead between pin 1 of
the LH conirol module and the ignition system
for continuity/shorting.

2 If necessary, further fault diagnosis should be
carried out as described for the relevant ignition
system in Service Manual 3:2.

Saab 900
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Fault code 2/44261
2144261
|
] I
4
wwL;E"J; Gijws 075 §| ﬂ U) V
@qzu § %927"
= |1 R 0-5 Volt =
GN/WH 2.5 7768
0/12 Volt 6 Volt
/ -
S

Malfunction indicated
Speed sensor signal faulty or absent.

Fault symptom
Poor idiing.

Test procedure
1 Check that the speedometer is working properly.
2 With the control module connector unplugged,

measure the voltage across pin 34 of the con-
nector and ground.

The voltage should swing between 0.5 and 5.0
V when either of the front wheels is spun round.

If it does not, check the GN lead between the
speed sensor and pin 34 of the connector. &

3 Check whether the Cruise Control function (i fit- ©

ted) works properly (the speed signal is taken ¥, s
from the same sensor in the speedometer). 3

4 Try a new sensor in the speedometer. ;{f
5 Try a new control module. 2
\‘.“\-
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Fuel injection system 240-125

Fault codes 2/45641, 2/45651, 2/45691

N\ /77
2145641 | P

2145651 ENGINE
2145691

/71N

561 BU/RD 2.5

573 GY/WH 0.73 [T
|

g §8
] 84
1 b P
1 | ., |
3 21 27 20 24
200
LH 2.4.2
5 1 25 3 26
T 1 1T

850 rpm:802.2=2,2 Volt
<5000 rpm:805.0=5,0 Volt

Malfunction indicated ' <

Signal from mass air flow sengﬁp:féﬁlty or absent.
Fault symptom .. *
Poor drivability, star_tig[ﬁ’ﬁifﬁculty and high fuel con-
sumption. Fault code often appears together with
other fault codes.

' CHECK ENGINE alight.

Test procedure

1 Enter command code 22A on the ISAT and
check that the display shows the following:

e 802.0 = 2.0 V on idling
e 805.0 = 5.0 V on full throttle

2 ©Check the ‘nduction system for leaks by pres-
surizing e listening for the sound of air es-
caping.

3 Check that pini 1 of the mass air flow sensor has
a-good connection to ground.

If not, check the BK lead between pin 1 of the
mass air flow sensor and ground for continuity/
shorting.

4 With the ignition switch in the Drive position,
check whether battery voltage is present on pin
5 of the mass air flow sensor.

If it is not, check the BiN/WH lead between pin 5
of the mass air flow sensor and pin 87 of the
main relay for continuity/shorting.

Saab 900
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Fault codes 2/45641, 2/45651, 2/45691

e | 2045641 | AoLLZ

o = | 2145651

F T 0145691 | [ENGINE
3| ; u // | \\
51 E
3 g s

J7?;:|

F

Xch 850 rpm:802.2=2,2 Volt
I 5000 rpm:805.0=5,0 Volt
K

I . —
13 2 2 20 24 %
LH 2.4.2
-

125 3 28

T T 1T

5 Enter command code 22A on the ISAT and

8

9

check that the signal varies between 2 and 5 V,
depending on the load (the display should show
802.0-805.0).

If it does not, check the OG lead between pin 7
of the control module and pin 3 of the mass air
flow sensor for continuity/shorting.

Check that pin 2 of the mass air flow sensor is
properly grounded.

If it is not, check the BU/WH lead between this
pin and pin 6 of the control module for continuity/
shorting.

If no faults have been found after carrying out
the above tests, clear the fault codes and take
the car cut on a road test. Afterwards check
whe heir he fault codes have been recorded
airesit.

Fit a new nass air flow sensor and repeat the
procedure described in point 6.

Try a new LH control module.

Saab 900
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2145723

bl kil

L

~12 Volt
(D,R,1,2,3)
Malfunction indicated If it is not, but is present on pin 1, fit a new se- : .
DRIVE signal absent or faulty. lector lever switch. %
' 5 With the selector lever in position D, check
Fault symptom whether battery voltage is present on pin 30 of

No engi.ne rpm inctease on §el9cting D,R,1,20r3 the control module.
(cars with automatic transmission).
If it is not, check the OG lead between pin 30 of
Test procedure the control module and the selector lever switch
for continuity/shorting.
1 Enter command code 203 on the ISAT and or ghed g

check that the display shows the following:

o With the selector lever in position D: 8B103 (ac-
tivated)

o with the selector lever in position P or N: 88003
(not activated)

2 Check fuse No. 13.

3 Check whether battery voltage is present on pin
2 of the selector lever switch contacts (31, 76).

If it is not, check the WH and GN/WH leads be-
tween the switch and the fuse and also the GN
lead between the fuse and the +54 distribution
terminal.

4 With the selector lever in position D, check
whether battery voltage is present on pin 1 of
the selector lever switch.

Saab 900
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Fault codes 2/45771, 2/45772

11-1,5 kOhm Aﬂ
26-3.0 kOrM

2/45771 \C}ﬂ'& C’K/
0/45772 | | SHECK 579 :>
771 \\

kﬂsooas (85°)
¢
\goj‘goom

Malfunction indicated
Signal from throttle position sensor (LH 2.4.2) or
throttle position switch (2.4) absent or faulty.

Fault symptom

Idle control not working properly.
CHECK ENGINE lamp alight.

Test procedure (LH 2.4.2)
1 With the ignition switch in the Drive position, en-
ter command code 279 on the ISAT.

The following throttle openings should be shown
on the display:

o with the accelerator floored: 80085 = approx.
85 degrees (open)

e with the accelerator untouched: 80000 = approx.
0 degrees (closed)

2 Measure the resistance across pins 1 and 3 of
the throttle position sensor.

The correct resistance is as follows:

o with the accelerator floored: approx. 1.1-
1.5 kohms

o with the accelerator untouched: approx. 2.6-3.0
kohms. )

'Y

If the resistance is not correct, fit a new throttle
position sensor.

3 With the ignition switch in the Drive position,
measure the voltage on pin 1 of the throttle po-
sition sensor's connector.

It should be 5 V.

If it is not, check the GN/RD lead between pin 1
of the throttle position sensor's connector and
pin 10 of the control module for
continuity/shorting.

Saab 900
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Fuel injection system 240-129

Fault codes 2/45771, 2/45772

N\ //

2145772 ENGINE

N e

G7

o
=
9 o
o
= 2
©|5
ol
4| 4]

I l 5‘4 - ||9 2‘)/ 30,2 VOlt &
| woas ; Q/>
ek =4,0 Volt QJ

4 With the ignition switched off, check that pin 2 of
the throttle position sensor's connector is prop-
erly grounded.

If it is not, check the BK/WH lead between this
pin and ground for continuity/shorting.

5 With the control module connected and with the
ignition switch in the Drive position, check the
voltage across pin 2 of the control module and
ground.

It should be:
e accelerator untouched (idling): approx. 0.2V
e accelerator floored: approx. 4 V .

If it is not, check the GY lead between bin 3 of the
throttle position sensor’s connector and pin 2 of
the control module for continuity/shorting.

6 Try a new control module.

Saab 900
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240-130 Fuel injection system

Test procedure, LH 2.4

2145771 \C}“'E C’K/
2145772 | | enGINE 201
/71 \\

2
SV/VT 0.5

7

1 With the ignition switch in the Drive position, en- Note:
ter command code 201 on the ISAT. ’
Before continuing with further fault diagnosis, make

The following codes should then be shown on sure that the throttle position switch is correctly ad-

the ISAT"s display:

° accelerator untouched (id'ing): 8B1 01 tinuity across pinS 1 and 2 Of the SWitCh.
o accelerator pressed halfway down: 8B001

justed. With the engine idling, there should be con-

o accelerator floored (full throttle): 88301 2 With the throttle position switch (in idling posi-

If 8B001 is displayed continuously, check the cir-

cuit for continuity. module connector is properly grounded.

8B103 indicates that the throttle position switch
signals idling and full throttle simultaneously. If
8B103 is displayed continuously, unplug the con-
nector. If the display now shows 8B001 instead,
fit a new throttle position switch.

sition switch for continuity/shorting.

If the code'does not change from 8B103 to 88001
when the connector is unplugged, check the cir-
©uit wiring for shorting.

Saab 900
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- Test procedure, LH 2.4

N\ //
245771 | orcen

2145772 | |EnGINE 201
/7 1\ \

)
53
000 0

I 200
LH 2.4\
3 2

1 ' R
vy | : \A
565 532 .
/R0 0.5 [GR 05 - o
2| 394 |1 :

565 532

GN/RD 0.75 [GR 0.75

B 1
o Q
1 203 $

.
!
sss|? E
SYNT 05 ; ¥

G7 b 2
3 With the throttle position switch:{in full-throttle
position) connected and with thé control module
unplugged,, check that pin 3 of the control mod-
ule connector is properly grounded.

If it is not, check the GN/RD lead between pin 3
of the control module and pin 3 of the throttle
position switch for continuity/shorting.

( ' 4 Check that pin 2 of the throttle position switch is
| properly grounded.

5 Try a new control module.

Saab 900 _
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Fault codes 2/46221, 2/46271

2146271 \C:'LC/K/
2146221 I 250

80080=80°C

542 YE 0.5

goo ¢

542 YL 0.5

Malfunction indicated
Temperature sensor, signal faulty or absent

Fault symptom
Poor drivability, CHECK ENGINE lamp alight.

Test procedure
1 Enter command code 250 on the ISAT.

The engine temperature should now be shown
on the display, e.g. 80+080 if the temperature is
+80°C.

2 With the temperature sensor connector un-
plugged, measure the resistance of the temper-
ature sensor. See the table on the next page.

li the ' =sisia wce 5 not OK, fit a new temperature
sensar.

3 If the resistance .5 OK, plug in the temperature
sensor connector and unplug the control mod-
ule connector.

Measure the resistance across pin 13 (YE) at the
rear of the connector and a good ground.

e L R

Nt

Saab 900
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~ Fault codes 2/46221, 2/46271

246271 | o L L2
2146221 | |eEnGINE 250
771NN

80080=80°C

542 YE 0.5

4 The resistance should be that shown in the ta- Table
ble (a few ohms higher is acceptable).

If it is not, check the YE lead between pin 13 of

. [+] o 0,
the connector and pin 1 of the temperature sen- ¢ F Ohya (£ 10 %)
sor connector for continuity/shorting. -20 -4 14000

5 Check the BK lead between pin 2 of the temper-
ature sensor connector and the grounding point -10 14 9000

on the engine for continuity/shorting.

6 Try a new control module. g 32 5800
10 50 3800
15 58 3000
20 68 2600
25 76 2000
30 86 1700
80 176 320

Saab 900
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Electronic EGR

Background

Since component faults have occurred on several
EGR systems and in order to comply with the emis-
sion control requirements that are met by the elec-
tronic EGR system in the cars concerned, an im-
proved solution has been developed which consists
primarily of modifications to the LH control module
software.

b i gl
e S e

Cars ¢oneernaed

Al model year 1920-91 California-specification
Saab 900 Turbo cars as well as model year 1992
cars up to and including chassis numbers:

o N2002860 (Trollh&ttan)

o N7002782 (Uusikaupunki)

Action {

Remove the EGR system and fit a new LH control
module as follows:

1 Remove the EGR valve retaining screws, re-
move the EGR pipe from the exhaust manifold
and lift away the valve and pipe.

Plug the pipe connection in the exhaust mani- R
fold by means of plug 81 23 739 and replace the 3 :

EGR valve by flange 93 58 177, seal 75 07 973 E
and two screws 80 19 895,

Saab 900
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2 Remove the modulating valve and vacuum
hoses.

3 Remove the vacuum tank and its vacuum hoses.

Plug the hose outlet on the intake pipe and the
outlet on the pressure pipe by means of rubber
plug 83 35 614.

4 Fit an LH control module having part No.
43 00 083.

Saab 900
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240-136 Fuel injection system

5 Affix a new exhaust emission control label on top
of the old one on the LH wing liner in front of the
fuse box as follows:

e M1990—label No. 43 92 700
o M1991—label No. 43 92 718
o M1992—Ilabel No. 43 74 252

i

BB o SBRERSA ga0 ci

Saab 900
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- Fault code 5/38121

"

\N\I//
121
g 5/38 CHECK
| ENGINE
% /7 1T\N\
f . =
? 37 7
= 2
v 476 =
2l
g
3211,
e | .
28 s 9 <
g ¥
E/ I B 5
H
— - —¢

Malfunction indicated

Mass air flow sensor, hot wire (filament) burn-off
function out of order.

Fault symptom

Starting difficulty, poor drivability and high fuel con-
sumption

CHECK ENGINE lamp alight.

Test procedure

If fault code 2/45691 occurs at the same time, it is
advisable to deal with that fault code first:

1 With the connectors unplugged from the control
module and mass air flow sensor, check the
RD/WH lear! :etween pin 8 of the control mod-
ule and pin < «f the mass «'r flow sensor.

2 With the connectors glugue in and the ignition
switch in the Drive posifion. :heck that battery
voltage is present on pin 5 oi the mass air flow
sensor and that pin 1 is properly grounded.

If no voltage is present, check the BNAWH and
GN/WH leads between pin 5 of the mass air flow
meter and pin 87B of the main relay.

If grounding is not OK, check the BK lead be-
tween pin 1 of the mass air flow sensor and
grounding point G7 on the intake pipe.

3 If the fault persists, fit a new mass air flow sen-

sor, clear the fault code memory and take the

car out on a road test. Afterwards check whether

the fault code is generated afresh.

4 |f the fault code is génerated afresh after fitting a

new mass air flow sensor, fit the old one back in
place again and try a new LH control module in-
stead.

Saab 900
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.Jé:';qvg,h .m,.

553 :>

Fault code 5/38321
5138321
272 I;‘ ';0
s Foafer (22222;.,)

IS

5] GN/GY 0.75

1074

B

|
s 8 § =
8 e
g=§| N7
< 2 5 =
g & 3 >
Kt
ry
0lJe9
o
<3
ﬁg | - 1 -
I ,[/ I I |
1 I -
15 A 29 AL 13 678 21
200
LH 2.4.2.
- 11 14 T 125 3 28
|

i

Malfunction indicated
IAC valve malfunctioning

Féulty symptom

- Poor running when idling.

Test procedure, LH 2.4.2

1 With the ignition switch in the Drive position, en-
ter command code 553 on the ISAT. -

Check whether the IAC valve is Working (1 Hz)
by listening to it.

2 With the ignition switch in the Drive position,
check whether battery voltage is present across
pin 2 of the IAC valve connector and a good
ground.

If it is not, check the Bl WH+GY/RD lead be-
tween pin 2 of the IAC \ .ive and pin 87 of the
main relay for continuity/shorting.

3 With the ignition switched off and the IAC valve
connector unplugged, measure the resistance of

both valve windings across pins 1 and 2 and pins
2 and 3.

4 Check the BU/WH lead between pin 33 of the

5 Try a new control module.

The resistance of each winding should be 10-15
ohms.

If it is not, fit a new IAC valve.

o
7
3%
R
4
=9
i
=
Be
u:{
w0
4
5
45

control module and pin 1 of the IAC valve and
the GN/GY lead between pin 15 of the control ®
module and pin 3 of the IAC valve for continuity/
shorting.

Saab 900
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 Test procedure, LH 2.4

2 [e2o 5138321 201

538A GR/VT 0.75

| 2
I ~12 Volt
| }9
‘ 200
LH 2.4) ==
-1 With the ignition switch in the Drive position, en- . 6 Try a new |AC valve and repeat the test as de-

ter command code 553 on the ISAT. Check scribed in point 5.

whether the IAC valve is working (1 Hz) by lis- 7 Try a new control module.

tening to it.

2 Check the adjustment of the throtile position
switch by entering command code 201 on the
ISAT.

- With the accelerator untouched the ISAT should

show 8B101, which should change to 8B001
when the accelerator is floored (when the idling
contacts open).

3 With the ignition switch in the Drive position and
the control module connected, check whether
battery voltage is present across pin 1 of the IAC
valve connector and a good ground.

~ If it is not, check (with the ignition switched off)
the BU/RD+GY/WH lead between pin 2 of the
IAC valve and pin 87 of the main relay for
continuity/shorting.

4 With the ignition switched off, check the BU/WH
lead between pin 2 of the IAC valve and pin 33

3 of the control module for continuity/shorting.

5 |f no fault can be found, clear the fault memory

and drive the car. Check whether the fault code
is generated afresh.

Saab 900
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Fault code 5/38371 |

\N\I//
5138371 | [orcox

ATl

LR

.{ :

Malfunction indicated If it is not, check the BU/RD lead between pin 1 -
Injectors malfunctioning of each connector and pin 87 of the main relay v

for continuity/shorting.

Fault symptom

Poor drivability, engine misfires.
CHECK ENGINE lamp alight.

Test procedure

Note:

The fault may also be due to lack of sparking in one
of the cylinders. It may therefore be necessary to
carry out fault diagnosis on the ignition system, see
the relevant section in the Service Manual.

1 With the ignition switch in the Drive position, en-
ter command-code 552 on the iSAT.

Check that all injectors are working (15 Hz) by
listening to them.

If the injectors are working, continue fault diag-
nosis but be alert to the possibility of intermittent
faults.

O et b s R e g

A

2 With the ignition switch in the Drive position,
check whether battery voltage is present on pin
1 of each injector connector.

Saab 900
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Fault code 5/38371

J67 N\ //
27— | 538371 | [oges

ENGINE 552
/7 1\\

51542 YE 05

3 With the connectors unplugged, measure the
resistance across the connecting pins of the in-
jectors.

It should be 10-20 ohms.

If any of the injectors does not have this resis-
tance, fit a new injector.

4 With the ignition switched off and the control
module disconnected, check the GN/RD lead
between pin 2 on each injector and pin 18 of the
connector for continuity/shorting. )

5 If the fault still persists, try a new control mod-
ule.

Saab 900
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Fault codes 3/58322, 3/58372, 3/58382

N\ //
3/58322 CHECK
zzzz77...1Hz 3/58372 ENGINE
3/58382
/71 \\
)
Malfunction indicated ' 4 With the ignition switched off and the control ;
ioni ; iaai ; module and valve connectors unplugged, check
Malfunctioning of the evaporative emission canister the YE/RD lead between pin 1 of the valve con- g
purge valve (CP). ’ =
nector and pin 27 of the control module connec-
' tor for continuity/shorting. 3
Fault symptom =

L E - 5 Try a new control module.
Poor drivability and poor idling control.

CHECK ENGINE lamp alight.

Test procedure
1 With the ignition switch in the Drive position, en-
ter command code 554.

Check that the valve is working by listening to it
(1 Hz).

2 Check whether battery voltage is present across
pin 2 of the valve and a good ground.

If it is not, check the GY/WH lead between pin 2
of the valve connector and pin 87 of the main
relay for continuity/shorting.

3 Measure the resistance of the valve across pins
% 1 and 2.

It should be 40-60 ohms.

If it is not, fit a new valve.

Saab 900
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E1
E2
E3
E4
I B
E6

E7

E7A
E7B
E7C
E7D

E8

E8BA
E8B
E8C
E8D
E8E
E9

E10

B1

z —wmm

Key to quick-reference chart

Main relay

Pump relay

Pressure switch

Temperature sensor (NTC resistor)
Throttle position switch

Injectors

Mass air flow sensor

Mass air flow sensor, hot wire (filament)
Burn-off

CO content, %

Fuel system basic setting
(cars with catalytic converter)

Control module

Control module input signals
Control module signals to injectors
Fuel shut-off on starting

Full-load enrichment

Warm-up period

AC compressor

Oxygen (Lambda) sensor

Fuel system

Line pressure
Fuel pressure regulator

Residual pressure

Fuel pump delivery pressure
Fuel pump delivery flow
Leakage in induction system
Auxiliary air valve

Basic setiin of throttle butterfly

Adjustment i idiing spead (not cars with cata-
Iytic corverier) :

Adjustment of idling speed (cars with catalytic
converter)

Electrical

Fuel

Induction

Mechanical: removing and fitting of
constituent components

Fault diagnosis chart for manual diagnosis, LH 2.2

Replacement, see page 240-185
Replacement, see page 240-185

Replacement, see page 240-186
Replacement, see page 27-186
Replacemeiii, see pag2 ¢ 0-187
Replacement, see page 240-188

Replacement, see page 240-185

Replacement of fuel injection manifold,
see page 240-187

Replacement of fuel filter, see page 240-
189

Replacement of fuel pressure regulator,
see page 240-189

Replacement, see page 240-190

Saab 900
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Fault symptom

Note:
Engine will not start. Before starting any fault diagnosis work on the LH
Engine starts but immediately stops. system, check that the engine, ignition system and
Erratic idling. electrical system comply with the specifications.
Poor throttle response. Example of "Test procedure”

Engine runs unevenly in all speed ranges. E1 = check the main relay, and so on.

High fuel consumption.

Maximum revs unobtainable (weak engine).
CO content too low.

CO content too high.

D oo N g W NN =

Malfunction Test procedure Test reference
indicated/possible cause

i 2 5 Main relay or pump relay de- Check the voltage E1, E2
fective

1 Fuel pump inoperative Check the fuse for the fuel B1, E1, E2, E3

pump, power supply, fuel
relay and pressure switch

(Turbo)
1238 Auxiliary air valve (idling con- Check operation of the 12
trol valve) defective valve
3 EGR valve defective Check operation of the
valve
2 _ 6 Throttle position switch Check by connecting an E5
defective/enrichment ammeter across pins 2 and
3 of the throttle position
switch

34567 9 Mass air flow sensors (HLM) Check that the hot wire (fila- E7A
ment) is intact, that the
burn- off function is OK, and
that the connections are
good

12345 7 8 Induction system Check the vacuum usinga I
. vacuum gauge

1 345 7 8 9 Fuel pressure too low or no  Check the pressure, filter, B1

fuel pressure fuel lines and pressure reg-
ulator
6 9 Fuel pressure too high Check the intermediate B1

hose and suction hose to
the pressure regulator.
Check for blockage in the
fuel line or a pinched hose.
Pressure regulator defective

4 5 7 8 Fuel delivery flow too low Check the fuel pump deliv- B1DB1E £ 3
ery capacity £/

£,
fj‘g

Saab 900
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Note:

Fault symptoms that can be traced to points 4 and 5

may also be attributable to the "Limp-Home” func-
tion.

Malfunction Test procedure Test reference
indicated/possible cause

123456 7 89 Temperature sensor (NTC Use an ohmmeter to check E4

resistor)
6 7 Throtile butterfly does not Check the throitle body, E5
open or close fully throttle position switch, spin-

dle and cable )

1 23 45 6 7 8 9 Poorgrounding or connection Check engine and battery E8A
wrongly wired grounding or connections

1 123 45 6 7 8 9 Electrical leads and connec- Check the leads and con- E8A

tions broken nections and remedy as
necessary
2 3 4 8 CO content too low Check idling speed and CO E7C

content as per specifications

Check the resistance of the

mass air flow sensor

1 234 6 9 CO content too high Check idling speed and CO E7C
_ - content as per specifications

Check the resistance of the

mass air flow sensor

123456 7 8 9 Control module and control  Check all control module E8A
module signals input signals, connections

Saab 900
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1 Engine fails to start

System or component

Malfunction indicated/possible
cause

Test procedure

a. Electrical system

o

. Fuel pump

(o]

. Fuel system

Q.

. Inducticn system

e

Injectors

—

. Temperature sensor
(NTC resistor)

g. Control module

h. Auxiliary air valve

a. Low voltage, break in wiring,
poor connection, faulty relay,
pressure switch.

b. Fuel pump inoperative, poor
delivery capacity.

c. Leakage, faulty pressure
regulator, blockage in return
line.

d. Air leakage.

e. Opening duration, leakage.

f. Inoperative, break in wiring, poor
connection.

g. Poor contact, no input signals,
inoperative.

h. Malfunction, leakage.

a.

g.

Check battery voltage. Minimum
acceptable: 11.5 V.

Check the main relay and pump
relay (see sections E1, E2).
Check the wiring and connections
for continuity, ¢oori contac,
corrosion (see section £8).

Check the pressure switch (Turbo)
(see section E3).

. Check fuel pump operation,

pressure, delivery capacity
delivery flow.
(See sections B1D, B1E.)

. Check the fuel system for leakage

(see section B1).

Check the line pressure (see
section B1).

Check the pressure regulator (see
section B1B).

. Check the induction system for air

leaks downstream of the throttle
butterfly using pressure testing
equipment and by eye between
the mass air flow sensor and the
throttle butterfly.

(See section 11.)

. Check the opening duration and

resistance of the injectors, using a
multimeter. (See sections E6,
E8B.)

Check the temperature sensor,
using a multimeter.
(See section E4.)

Check all control module input
signals, using a multimeter.
(See section E8A.)

. Check the auxiliary air valve using

a multimeter. (See section 12.)

Downloaded from www.Manualslib.com manuals search engine

Saab 900

3

> 5 o S



http://www.manualslib.com/

Fuel injection system 240-147

2 Engine starts but stops immediately

System or component Malfunction indicated/Possible ~ Test procedure
cause

a. Electrical system a. Low voltage, break in wiring, a. Check the battery voltage.

poor connection, faulty relay, Minimum acceptable: 11.5 V.

pressure switch. Check the main relay and pump
relay (see sections E1, E2).
Check the wiring and connections
(see section EB8).
Check the pressure switch (Turbo)
(see section E3).

o

. Temperature sensor b. Inoperative, break in wiring, b. Check the temperature sensor
(NTC resistor) poor connection. _ using a multimeter.

(See section E4.)

o

. Induction system c. Air leakage. c. Check the induction system for air
leaks downstream of the throttle
butterfly using pressure testing
equipment and by eye between
the mass air flow sensor and the
throtile butterfly.

(See section 11.)

d. Control module d. Poor contact, no input signals.  d. Check all control module input

signals, using a multimeter.
(See section E8A.)

o

. Auxiliary air valve e. Malfunction, leakage. e. Check the auxiliary air valve
(idling control valve), using a
multimeter. (See section 12.)

]

CO content too low or too f. Incorrect setting. f. Check the idling speed and CO
high content as per specifications.
Check the resistance of the mass
air flow sensor.
(See section E7C.)

g. Basic setting incorrect g. Incorrect setting. g. Check the idling speed and pulse
(cars with catalytic ratio as per specifications. Check
converter). the resistance of the mass air flow

SENSOor.
(See section E7D.)

h. Throttle position switch h. Incorrectly adjusted or h. See "Checking the throttle position
defective. switch”.

(See section E5.)

Saab 900
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3 Erratic idling

System or component

Malfunction indicated/possible
cause

Test procedure

a. Temperature sensor
(NTC resistor)

b. Mass air flow sensor/CO
content

c. Basic setting incorrect
(cars with catalytic
converter).

d. Induction system

e. Injectors

f. Fuel system

g. Control module

h. Auxiliary air valve

i. Electrical system

j- EGR valve

a. Inoperative, break in wiring,
poor connection.

b. CO content too low or too high,
hot wire (filament) broken.

¢. Incorrect setting.

d. Leakage.

e. Opening duration, leakage

f. Pressure too low.

g. Poor contact, no input signals.

h. Malfunction, leakage.

i. Break in wiring or poor
connections. Poor grounding.

j. Inoperative. Sticking valve.

k. Oxygen (Lambda) sensor k. Poor contact. Incorrect

resistance.

a. Check the temperaiure sensor
using a multimeter.
(See section E4.)

b. Check the mass air flow sensor
for insufficient or excessive CO
content. Check whether the hot
wire (filament) is intact.

(See section E7C.)

¢. Check the idling speed and pulse
ratio as per specifications. Check
the resistance of the mass air flow
sensor.
(See section E7D.)

d. Check for leakage in the induction
system using pressure testing
equipment. '

(See section 11.)

e. Check the opening duration and
resistance of the injectors using a
multimeter.

(See sections E6, E8B.)

f. Check fuel system line pressure
and operation of the pressure
regulator.

(See section B1.)

g. Check all control module input
signals using a multimeter.
(See section E8A.)

h. Check the auxiliary air valve.
(See section 12.)

i. Check the wiring and connections
(see section E8).
Check the ground connecticns or
engine and battery grounding
points.

j. Check the EGR system, see
section 254 in the Service Manual.

k. Check the oxygen (Lambda)
sensor.

(See section E10.)
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4 Poor throttle response.

System or component Malfunction indicated/possible Test procedure
cause

IR A e

P
"

ST ST

a. Mass air flow sensor/CO a. CO content too low or too high, Check the mass air flow sensor
content hot wire (filament) broken. for insufficient or excessive CO
content. Check whether the hot
wire (filament) is intact.
(See section E7.)

o

b. Basic setting incorrect b. Incorrect setting. b. Check the idling speed and pulse
(cars with catalytic ratio as per specifications. Check
converter). the resistance of the mass air flow

' sensor.

(See section E7D.)

c¢. Induction system c. Leakage. ¢. Check for leakage in the induction
system using pressure testing
equipment.
(See section 11.)

[
2 d. Injectors d. Pulse ratio, leakage. d. Check the pulse ratio and
E “i resistance of the injectors.
7 (See sections E6, E8B.)
e. Fuel system e. Quantity, delivery flow, e. Check the fuel system line
pressure. pressure and delivery flow.

(See section B1.)

f. Control module f. Poor contact, no input signals or f. Use a multimeter to chieck all
signals weak. control module input signals.
(See section E8.)
8 g. Temperature sensor g. Inoperative, break in wiring, g. Use a multimeter to check the
| (NTC resistor) poor connection. temperature sensor.
(See section E4.)
h. Electrical system h. Brokenwiring or connections. h. Check the wiring and connections
‘ Poor grounding or ground (see section EB8).
connections. Check the grounding and the
engine and battery grounding
points.
i. Oxygen (Lambda) sensor i. Poor conta . Incorrect i. Check the oxygen (Lambda)
resistance. sensor
(see section E10).
!‘ K
Saab 900
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5 Engine runs erratically at all speeds

Symptom or component

Malfunction indicated/possible
cause

Test procedure

a. Control module

o

. Electrical system

o

. Injectors

Q

. Turbo/APC

@

. Throttle position switch.

o

Mass air flow sensor

g. Induction system

= 18

. Fuel system

i. Temperature sensor
(NTC resistor)

j. Oxygen (Lambda) sensor

a. Defective wiring in the
connector.

b. Alternator. Low voltage, break
in wiring, poor grounding.

d. Opening duration.

d. Malfunction

e. Incorrectly adjusted, throttle
butterfly sticks.

f. Hot wire (filament) burn-off
function inoperative, broken hot
wire (filament).

g. Air leakage.

h. Fuel pressur - too low or too
high. Poor ¢ 2city.

i. Inoperative, break in wiring, poor
connection.

j. Poor contact. Incorrect
resistance.

b.

e,

. Check that control module pins 9,

11, 13, 17 and 25 make good
contact.
(See section E8.)

Check the electrical system in
regard to operstion of the
alternater (see ifa Heotrice ]
system section) and check ba.dery
voltage E1, E2, E8.

. Use a multimeter to check the

opening duration of the injectors.
(See section E6, E8B.)

. Check the operation of the turbo.

See the Turbo section.

Check the operation of the BPC
valve.

See the BPC section.

Check the throttle position switch
using a multimeter. Check that the
microswitch is correctly adjusted
and that the throttle butterfly does
not stick. '

(See section E5.)

Check the mass air flow sensor to
see whether the hot wire (filament)
is intact and that the burn-off
function is working properly.

(see section E7.)

. Check the induction system for air

leaks downstream of the throttle
butterfly using pressure testing
equipment and by eye between
the mass air flow sensor and the
throttle butterfly.

. Check the line pressure in the fuel

system.
(See section B1.)

. Check the temperature sensor

using a multimeter.
(See section E4.)

Check the oxygen (Lambda)
sensor.
(See section E10.)
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6 Excessive fuel consumption.

Symptom or component

Malfunction indicated/possible
cause

Test procedure

a. Fuel system

i .. [hjectors

¢. Temperature sensor
(NTC resistor)

d. Throttle position sensor
e. Mass air flow sensor

CO content too high.

f. Basic setting incorrect
(cars with catalytic
converter)

g. Electrical system

h. Control module

a. Pressure regulator

b. Malfunctioning.

c. Inoperative.

d. Incorrectly adjusted.

e. Hot wire (filament) broken.

f. Incorrectly adjusted.

g. Broken wiring or connections.
Poor grounding.

h. Poor contact, no input signals
or signals weak.

a. Check the pressure in the fuel
system and the fuel pump
capacity.

(See sectic, s 141, 31B)

b. Check the injectors by
disconnecting the leads one at a
time, which should cause a
noticeable drop in engine speed.:
(See sections E6, E8B.)

¢. Use a multimeter to check the
temperature sensor.
(See section E4.)

d. Check the microswitch in the
throttle position sensor.
(See section E5.)

e. Check the mass air flow sensor to
see whether the hot wire (filament)
is intact and that the burn-off
function is working properly.

(See secticn E7.)

f. Check the idling speed and pulse
ratio as per specifications. Check
the resistance of the mass air flow
Sensor.

(See section E7D.)

g. Check the wiring and connections.
(See section E8.)
Check the grounding of engine
and battery.

h. Check all control module input
signals, using a multimeter (see
section E8).

13
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7 Engine cannot attain
maximum revs (lack of power)

Symptom or component

Malfunction indicated/possible
cause ’

Test procedure

a. Induction system

b. Throttle butterily

c. Fuel system

d. Injectors

e. Mass air flow sensor.

f. Turbo/APC

g. Temperature sensor
(NTC resistor)

h. Electrical system

i. Control module

a. Leakage

b. Incorrectly adjusted.

c. Insufficient flow/low voltage.

d. Malfunctioning.

e. Broken hot wire (filament).
Burn-off function inoperative.

f. Malfunctioning.

g. Inoperative, break in wiring,
poor connection.

h. Break in wiring or connections.
Poor grounding or ground
connections.

i. Poor contact, no input signals or
signals weak.

" b. Check whether the throttle

a. Check for leakage in the induction
system, using pressure testing
equipment.

(See section 11.)

butterfly opens fully.
(See section E5.)

¢ Check the fuel pump delivery flow.
(See section B1E.)
Check the voltage supplied to the
fuel pump. Minimum acceptable:
115V
(See section B1E.)

d Check the injectors by
disconnecting the leads one at a
time, which should cause a
noticeable drop in engine speed.
(See sections E8B, E6.)

e. Check the mass air flow sensor to
see whether the hot wire (filament) -
is intact and that the burn-off :
function is working properly.
(See section E7.)

f. Check the operation of the turbo,
see Turbo section. Check the
operation of the BPC valve.

(See the BPC section.)

g. Check the temperature sensor,
using a multimeter.
(See section E4.)

h. Check the wiring and connections.
(See section E8.) ;
Check the grounding and the
engine and battery grounding
points.

i. Check all control module input
signals, using a multimeter.
(See section E8.)
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8,9 CO content too low or too high

Symptom or component

Malfunction indicated/possible
cause

Test procedure

a. Induction system

RS S g o A 3 A A

AN

b. Fuel system

c. Mass air flow sensor

[«

. Temperature sensor
(NTE resistor)

@

. Electrical system

7

—

Control module

g. EGR valve

a. Leakage -

o. Ledlnge, pressure regulator
defeciive, blockage in return
line/delivery flow.

c. Broken hot wire (filament),
burn-off function inoperative.

d. Malfunctioning.

e. Broken wiring or connections.
Poor grounding.

o

Poor contact, no input signals or
weak signals.

g. Inoperative. Valve sticking.

e.

oA

g.

. Check for leakage in the induction

system, using pressure testing
equipment.
(See section 11.)

Check the line pressure.

(See section B1.)

Check the pressure regulator by
slowly squeezing the return line.
(See section B1B.)

Check the delivery flow.

(See sections B1D, B1E.)

. Check the mass air flow sensor to

see whether the hot wire (filament)
is intact and that the burn-off
function is working properly.

(See section E7.)

. Check the temperature sensor,

using a multimeter.
(See section E4.)

Check the wiring and connections.
(See section E8.)

Check the grounding of the engine
and battery.

Check all control module input
signals, using a multimeter.
(See section E8.)

Check the EGR system. See
Service Manual, section 254.

Saab 900
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Checking/fault diagnosis
B1 Checking the fuel system

Tools:

* LH fuel pressure gauge equipment 83 93 852
* Test hose for return flow

» Graduated measuring beaker, 2 litre

*  Jumper lead with switch 83 93 886

= Cooling system tester with hose

= Vacuurm pump

» Pressure testing equipment No. 83 93 514
*  Multimeter

1 Disconnect the banjo coupling at the inlet to the
fuel injection manifold and connect the fuel pres-
sure gauge using the existing seals. Tie up the
pressure gauge so that it hangs vertically to ob-
viate reading errors.

2 Remove fuse No. 30. Connect the jumper lead
with switch between fuse No. 30 and fuse No.
27, 28 or 29 to supply the fuel pump with cur-
rent.

Check that the switch is set to "OFF”.

B1A Checking the line pressure

1 Startthe pump by setting the switch to "ON”. The
line pressure should now rise to that specified in
the "Technical data” section.

Line pressure too high:

Stop the fuel pump by setting the switch to "OFF”.
Disconnect the return line from the fuel pressure
regulator and blow through the line.

If the line is clear:

Fit a new fuel pressure regulator.

If the line is blocked:

Unblock it or fit a new return line.

Line pressure too low: '

e Check the level of fuel in the tank.
e Check for leaks in the fuel system.

o Check the fuel pressure regulator (see "Checking
the fuel pressure regulator”).

Saab 900

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

Fuel injection system 240-155

B1B Checking the fuel pressure
regulator

1 Connect pressure testing equipment 83 93 514
to the inlet and outlet of the fuel pressure regu-
lator. Tie up the pressure gauge so that it hangs
vertically to obviate reading errors.

Connect either the cooling system tester or the
vacuum pump to testing equipment 83 93 514.

2 Start the fuel pump by setting the switch to "ON".
The line pressure should now rise to that spec-
ified in "Technical data”. :

Use the vacuum pump to increase the vacuum
in the fuel pressure regulator. The line pressure
should now drop by as much as corresponds to
the movement of the needle on the pressure
gauge, see "Technical data".

Use the cooling system tester to raise the pres-
sure in the fuel pressure regulator. The line pres-
sure should now increase by as much as corre-
sponds to the movement of the needle on the
pressure gauge, see "Technical data”.

B1C Checking the residual
pressure
Start the fuel pump by setting the switch to "ON",

Read off the line pressure. See "Technical data” for
the correct pressure.

Stop the fuel pump by setting the switch to "OFF".
The pressure should now drop immediately by 0.1-
0.2 bar (1.5-2.9 psi). If the residual pressure drops
by more than this after about 10 minutes, check for
leakage in the fuel pressure regulator and the fuel
pump non-return valve.

Check the pressure and flow delivered by the fuel
pump.

Saab 900
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B1D Checking the fuel pump

delivery pressure
Start the pump by setting the switch to "ON". Pinch £
the return line closed momentarily. )

L}'
CAUTION E
The pressure must not exceed 6.0 bar (83 psi).

There should be an immediate noticeable rise in the
line pressure.

Insufficient delivery pressure:

e Check that the voltage across the fuel pump ter- &
minals is at least 11.5 V. #

e Check that the fuel lines are no{ pinched or R it
blocked. =

o Check that the fuel filter is not clogged.

Note:

If the fuel filter has been fitted the wrong way round
it cannot be refitted but must always be replaced by
a new one.

e Check the relief valve in the pump. If it is defec-
tive, fit a new pump.

B1E Checking the fuel pump
delivery flow

1 Stop the pump by setting the switch to "OFF".
Disconnect the return line at the fuel pressure

regulator.
2 Connect one end of the return flow test hose to : "
1 the fuel pressure regulator and place the other b
2 end in the 2-litre graduated beaker. '_
3 Start the fuel pump by setting the-switch to "ON". -

Allow the pump to run for 30 seconds and then
read off the volume of fuel in the beaker. It
should be at least 0.9 litres (0.96 gts).

4 |f the pressure drops by more than 0.1-0.2 bar
(1.5-2.9 psi) and the delivery flow is correct, fit a
new fuel pressure regulator.

4 + !fthe el ump delivery flow is not correct. carry
: aut fer . pincedure B1D.

(%3]
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e

Checking the electrical
system

Quick check of the main relay
and pump relay (E1, E2)
1 Unplug the control module and mass air flow
sensor connectors.
2 Connect pins 17 and 21 of the control module
conriactor to ground.
3 Check whether va'"age is present at:
o The tesi socket
o Pin 9 of the control module connector
o Pin 2 of the mass air flow sensor
e Fuse 14
If voltage is present at these points, the main relay
and fuel pump relay with their associated wiring are
OK.

If it is not, continue as described in sections E1 and
E2.

To remove the main relay/fuel
pump relay

The relay is mounted in a relay holder on the RH
wheel arch.

1 Unscrew and remove the sill scuff plate.
2 Remove the weatherstrip from the front door pil-

lar. Undo the screws retaining the anchor plate
for the carpet on the inner wheel arch panel.

3 Unscrew the air duct and fold it down together
with the carpet.

4 Unscrew and withdraw the relay holder.

: FSaab 900
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E1 Checking the main relay

Tools:

+  Multimeter

Jumper lead with crocodile clips 83 93 894.

1 Disconnect the control module and the mass air
flow sensor. Peel back the cover on the control
module connector. All readings should be taken
from the rear of the connector.

Check whether pin 11 of the connector is con-
nacted o, round.

2 Switch on the ignition.

3 Use the jumper lead with crocodile clips (83 93
894) to connect pin 21 (yellow/white; GL/VT) of
the control module connector to ground. Check
the operation of the relay by ascertaining
whether voltage is present across pins 9 (brown/
white; BR/VT) and 11 (black; SV) of the control
module connector.

If no voltage is present, gain access to the relay
by removing the sill scuff plate, weatherstrip and
carpet.

Check for voltage across pin 30 (red; RD) of the
relay and ground and across pin 86 (red; RD) of
the relay and ground.

If no voltage is present, check the wiring be-
tween pin 30 (red; RD) and the positive terminal
and between pin 86 (red; RD) and pin 30 (red;
RD).

If voltage is present, use jumper lead 83 93 894
to connect pin 85 (yellow/white; GL/VT) to
ground. Check for voltage at pin 87
(brown/white; BR/VT) and pin 87b (brown/white;
BR/VT) of the relay. If no voltage is present, fit a
new relay.

Gl
4

If voltage is present, use jumper lead 83 93 894
to check the brown/white (BR/VT) lead from pin
87 of the relay to pin 9 of the control module, the
black (SV) lead from pin 11 of the control mod-
ule to ground, and the yellow/white (GL/VT) lead
from pin 21 of the control module to pin 85 of the
relay.

Check for voltage at pin 2 (brown/white; BR/VT)
of the mass air flow sensor. If no voltage is
present, check the wiring up to pin 87b of the =
main relay.

Saab 900
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E2 Checking the fuel pump relay

Tools:
¢ Multimeter

= Jumper lead with crocodile clips
83 93 894

* Jumper lead with switch 83 93 886

Remove fuse 30. Connect the jumper lead with
switch (83 93 886) between fuse Mo. 30 and fuse
No. 27, 28 or 29 so that current can be supplied to
the fuel pump. Mzke sure that the switch is sl to
"OFF".
1 Unplug the control module, mass air flow sensor
and auxiliary air valve connectors.

2 Connect jumper lead 83 93 894 between pins
17 and 25 of the control module connector.

3 Ascertain whether the relay operates by check-
ing for voltage between the Limp-Home connec-
tor's grey/red (GR/RD) lead and ground (at the
wiring harneas on the RH wheel arch).

If no voltage is present, fold back the carpeting
and remove the relay.

Check for voltage between relay pin 30 (red; RD)
and ground and between relay pin 86 (brown/
white; BR/VT) and ground.

If no voltage is present, check the red (RD) lead
between pin 30 and the positive terminal, and
the brown/white (BR/VT) lead between pin 86
and main relay pin 87 (pressure switch, Turbo).

I voltage is present, use jumper lead 83 93 894
to connect pin 85 (violet; VL) to ground.

Check for voltage on relay pins 87 (blue/red;
BL/RD) and 87b (grey-red; GR/RD).

If no voltage is present, fit a new relay.

If voltage is present, check the grey/red (GR/
RiZ) izad from the Limp-Home connector to re-
lay pin 87b.

_27. 30

Connect the jumper lead with switch (83 93 886) between
fuses 27 and 30.

Saab 900
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Q B/f/mf L/(/QM al swatiny e o
E3 Checking the pressure U,w% (;VWV bt e Q N VW“”” N ka
switch (Turbo only) ’VWW o et LU poadehdnal ‘
ot s o g, ke o

°  Multimeter /J J\/Ox /( /L /& m[(o W\N ~(\u MVQ >

o i i It
Pressure testing equipment 83 93 514 1 S bt pk P”‘ (28 lw@ uQ,c " :
» Cooling system tester /V‘(m

Tools:

1 Connect the pressure testing equipment to the
intake pipe and the cooling system tester to the
branch connection on the pressure gauge.

2 Start the engine. Raise the pressure uniil it cor-
responds to that at which the switch should open
and break the circuit. The engine should now
stall.

If the engine does not stop, check the breaking
pressure of the pressure switch as follows:

Connect the multimeter to pin 87 of the main re-

lay and pin 86 of the fuel pump relay. . g %

3 Raise the pressure. The power supply circuit 4"//[ e
should be broken when the opening pressure of -
the pressure switch is reached. 1>L~P_/\/QJVOIL P

See "Technical data” in Service Manual 2:4 for
the correct breaking pressure.

If the pressure switch breaking pressure is in-
correct, fit a new pressure switch.

E4 Cheekm%I the temperature
sensor (NTC resistor) 5
Tools:

*  Multimeter

1 Unplug the control module connector and re-
move the cover.

2 Measure the resistance of the NTC resistor as
shown in the table by connecting the multimeter ' =
test prods to the control module connector pins
2 (yellow; GL) and 11 (black; SV). Alternatively,
unplug the NTC resistor connector and simply
measure the resistance across the pins.

The resistance varies with coolant temperature as follows:
0°C (32°F) - * 5800 ohms
20°C  (68°F) - 2600 ohms
100°C (212°F) - 180 ohms

PIPSEETR
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3 If incorrect readings are obtained, disconnect
the NTC resistor leads.

Measure the resistance of the NTC resistor as
shown in the table above by connecting the mul-
timeter test prods to the NTC resistor connect-
ing pins.

If the readings obtained are still incorrect, fit a
new NTC resistor.

If the NTC resistor is OK, check the wiring be-
tween pin 11 (black; SV) of the control module
and ground, and between the NTC resistor and
ground.

E5 Checking and adjusting the
throttle position sensor
Tools:

¢  Multimeter

1 Unplug the control module connector and re-
move the cover.

2 Connect the multimeter between control module
connector pins 3 (grey; GR) and 11 (black; SV).
Check that the circuit is closed.

If there is a break in the circuit, check the grey
lead from pin 3 of the connector to the throtile
position sensor and the black lead from pin 11
of the connector to ground, and the black/white
lead from the throttle position sensor to ground.

3 Move the throttle butterfly and check the read-
ing on the multimeter. If the sensor is in proper
working order, the circuit should be broken the
moment the butterfly leaves its idlingposition. If
it is not, adjust the position of the throttle butter-
fly (see M1, "Basic setting of throttle butterfly”.)

Adjust the throttle position sensor by slackening
the screws securing it to the throttle body. Turn
the throttle position sensor until it abuts against
the integral idling position stop. Tighten the
throttle position sensor retaining screws.

Check that the circuit between control module
pins 3 (grey; GR) and 11 (black; SV) is broken
when the throttle butterfly leaves its idling posi-
tion stop.

Saab 900
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4 Connect the multimeter across pins 11 (black;
SV) and 12 (green/red GN/RD). If the sensor is
in proper working order, the circuit should be
closed when the throttle butterfly is turned
through 72°, i.e. approaching full throttle.

If the circuit is not closed, check the green/red
(GN/RD) lead between pin 12 of the connector 5
and pin 3 of the throttle position sensor, the
black lead between pin 11 of the control module =
and ground, and the black lead between pin 2 of =
the throttle position sensor and ground. 7

If the wiring is OK but the sensor is not warking
properly, fit a new throttle position sensor.

Throttle position sensor connections:

No. Should be connected to:

. -
3 Control module connector pin 12
(green/red; GN/RD) & =
2 Grounding point on engine (black/white; -
SVIVT) 3 2 1
1 Contrql module connector pin 3 (grey; GR) T i)

T IR L
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E6 Checking the injectors : @«
Tools:

o Multimeter

Before starting any checking work on the injectors,
unplug the control module and mass air flow sensor
connectors.

Mote:
Readlings must be taken &' the rear of the control
module connector witlt ifs tover removed.

1 Unplug the control module and mass air flow
sensor connectors. Remove the cover from the
control module connector.

2 Measure the resistance across pin 13 (green/
red; GN/RD) of the control module and pin 87 of
the pump relay. The resistance should be 4
ohmes. If it is not, continue as described below.

JJ

jector.

4 If the correct reading is obtained, chack the wir-
ing between pin 13 (green/red; GN/RD) of the
control module and the injectors (via the distri-

~ bution points). Peel back the rubber dust exclud-
ers and, from the rear of the connector, check
‘the blue/red lead between pin 87 of the fuel
pump relay and the injectors via the distribution
block.

sV
OR
GR
GL
BL

3 Unplug the injector connector. 3 r-&
Measure the resistance of the injector by con- = é} GN/RD
necting the multimeter to its connecting pins. 24 (42 23/“0
11
The reading should be 16 ohms at 20°C (68°F) 23 Tol| BR'-;VTVT
. P . . B
if the injector is OK. ' %‘ e
If a correct reading is not obtained, fit a new in- 7] OR
5 BLNT
5]
]
13 |
2
1]

HEBHEREERE!

1L
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E7A Checking the mass air
flow sensor
Tools:

*  Multimeter

Start the engine and let it run at idling speed. Check
the CO content. If it is higher than 6%it cannot be
adjusted by means of the CO adjusting screw.
Switch off the engine.

1 Remove the mass air flow sensor from the air
cleaner sice. Che "Cwhether the hot wire (fila-
meni) is irtact.

Hot wire (filament) defective:

Change the mass air flow sensor.

Hot wire (filament) OK:

Check the mass air flow sensor connector and
wiring by:

» Unplugging the mass air flow sensor and control
module connectors and removing the cover from
the control module connector.

e Check that the wiring and connections are OK.
o [f the wiring is OK, plug in the control module con-
nector.

2 Check the hot wire (filament) burn-off function.
(See "Checking the hot wire (filament) burn-off
function”, section E7B.)

[[ FrESIA]

Mass air flow sensor connector

Pin  To component
No.

1 S_?_;itrol module connector pin 8 (red/white; RD/

Main relay pin 87b (brown/white; BR/VT)
\(;%nrol module connector pin 6 (blue/white; BL/

Engine grounding point 552 (black; SV)
Control module connector pin 7 (orange; OR)
Control module connector pin 14 (white; VT)

D o w
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E7B Checking the hot wire
(filament) burn-off function
1 Detach the mass air flow sensor from the air

cleaner and check whether the hot wire (fila-
ment) is OK.

2 Start the engine and warm it up to a tempera-
ture of at least 65°C (149°F) and then let it idle.
Rev the engine up to 2500 rpm, release the ac-
celerator and let it return to idling speed again.

3 Switch off the ignition. The hot wire (filament)
should glow brightly about four seconds aftar-
wards for about a second. If noihing happens,
check the wiring (see section E7A).

4 Start the engine and rev it up to 2500 rpm. Con-
nect the test prods to pins 1 and 4 of the mass

air flow sensor connector. Switch off the engine. ,
Four seconds later the voltage should rise to 4 V \/ '

for about one second.

_m .
EEEELEL:
LN

5 If nothing happens, check the red/white (RD/VT)
lead betveen pin 1 of the mass air flow sensor
connector and pin 8 of the control module con-
nector, and the black (SV) lead between pin 4 of
the mass air flow sensor connector and one of
the engine grounding points.

If the wiring is OK, test the system using a dif-
ferent control module.

6 Start the engine and repeat the above test pro-
cedure. If the correct voltage is now obtained but
the burn-off function does not come into opera-
tion, fit a new mass air flow sensor.

Note:

The Limp-Home function takes over automatically if
the hot wire (filament) breaks.

Saab 900
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E7C Checking and adjusting
the CO content

1 Connect the CO meter, exhaust extraction :
equipment and tachometer. - zl

2 Start the engine and warm it up. Check the CO
content, see "Technical data”.

If the CO content is not to specification, turn the
adjusting screw:

clockwise—if it is too low ‘ j
anticlockwise—if it is too high.

3 If the CO content is higher than 6%and cannot
therefore be adjusted, switch off the engine. Un-
plug the mass air flow sensor connector and

connect the multimeter across pins 3 and 6 of
the mass air flow sensor.

Turn the adjusting screw as many turns as re-
quired to obtain a reading of 380 ohms.

If you cannot obtain this reading, fit a new mass T m
air flow sensor. On obtaining the correct read- P
ing, 380 ohms, plug in the mass air flow sensor
connector. Start the engine and warm it up.
Check the CO content again and adjust it further
until it is exactly right. If the correct CO content
still cannot be obtained, check the mass air flow
sensor wiring and connections as described in
point E7A.

4 If the wiring is OK and the CO content still can-
not be adjusi‘ed, try a new control module.

E7D Checking the basic setting
of the fuel injection system
(cars with catalytic
converter)

Note:

There are no specified intervals at which the basic
setting of the fuel injection system should be
checked or adjusted.

This setting establishes a reference point for the LH v
system and does not affect vehicle performance. ’ ]
Recalibration is necessary only if the performance *
of the engine has been disturbed by major work on i g
it, such as replacement of the electronic control ; o
module, the NTC resistor or the mass air flow sen-

sor, or by a major overhaul, cylinder head work or

timing chain replacement.

Saab 900

Downloaded from www.Manualslib.com manuals search engine - j


http://www.manualslib.com/

)
i

Fuel injection system 240-167

R S T AT

1 Remove the plug from the potentiometer screw
on the side of the mass air flow sensor.

2 Unplug the wiring harness connector from the
mass air flow sensor.

3 Connect the multimeter to pins 3 and 6 as shown
in the figure. The instrument should read 380

ohms. Adjust as necessary by turning the po-
tentiometer screw. This is the first step in check- ‘
ing and adjusting the basic setting.

-

L
@EE-@E}

) 5 4 3
.|

4 Plug the wiring harness into the mass air flow
sensor again.

5 Connect pulse ratio meter 83 93 597 to the test
point adjacent to the evaporator housing by
means of the adapter lead in 83 94 132.

6 Start the engine and run it until the radiator fan
cuts in.

7 If the basic setting is correct, the meter needle
will swing back and forth between both ends of
the scale.

Note:

The movement of the needle will not be rapid and
there may be a pause between each movement.

* 8 If adjustment is necessary, turn the potentiom- ’ ‘(
C eter screw in the mass air flow sensor as follows: J

a If the needle remains stationary at the higher
end of the scale or spends most of its time at
this end, turn the screw anticlockwise until the
needle stays roughly the same length of time at
both ends of the scale.

b If the needle remains stationary on the left-
hand side of the scale, turn the potentiometer
screw until it stays roughly the sam= length ot
time at both ends of the scale.

9 Fit the plug back in the mass air flow sensor.

: Gl Saab 900
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E8 Checking the control
module input signhals
Tools:

*  Multimeter
= Jumper lead with crocodile clips 83 93 894

Dok Ll s rf?: SPNPATIE
Before carrying out any checking work on the con- ;e e o _ \ .
trol module, unplug its connector. Also unplug the ot ety EEMT T, WG-‘ ': (L B i L |
mass air flow sensor connector and the connector oo el e N RS Sy o\t ‘\/
between the ignition system and the distributor. T T, G N R
o ko el i VT _c\xz?houju\u\
=2 .S\OJ\,CL\ o "L\_C’( (OLC\(E(BL_\
Note: P’;,.s -\AL: - '/, : , ]
H < £ =) :x C*
Instrument readings must be taken at the rear of the Popn<c Ty rebueg N = M M/LLQ,
: i ’ ALC
control module connector with the cover removed. & zad w o L%;fxm Xw_ e oo

Q'{)o od Leeul \.\ \,\XL&)

E8A Checking the control A
module input signals V M AN

o s >
1 Unplug the control module connector. Remove  /; Ot pa' (s g "\*—km" COwTTe b0 S
the cover from the connector. Disconnect the \JW\ML . 334

Hall sensor lead. kouu oo c,jpu o= dedds C‘?\n(,q,\‘
2 Switch on the ignition. vw fuod - :

Check whether voltage is present on pin 18 2 2 oeede o¢ Dot : 5
(gre\en/whlte GR/VT) of the control module con- j v e D o

i

L.
L by T
Q&c\\ Lt \» \ y L\ Q

\

nector. 2ot ! ‘\\\ H\H F . A8 m.tk i
If it is not, check the lead running from pin 18 (ER)JUT l \)\A\u 2u\& Lo \>¢~¥\ "
(green/white; GR/VT) of the control module con- 4 - &\({( 3o Lo sl \ NREIS
nector to the fuse box via the 6-pin connector S8 o N % i (?GLQ (u T " Hol
and distribution terminal. Also check that the { ‘{‘ A 2§ ‘\: s / N |  BTAe ‘i
fuse is intact. Z/"O‘ wlu, de E sy W '\11";? ’{3‘ b
3 Connect the jumper lead with crocodile clips be- Q“’PT e b (\Q waz e v
tween pin 21 of the control module and ground. Mh:’ S {"“ Lﬁuc"‘ e 4 ol H ot o
Check for voltage on pin 9 of the control mod- 3¢ LPenetlon o "
ule. If there is no voltage, check the yellow/white &mo oo o
(GL/VT) lead between pin 21 of the:control mod- <J " (LT (i Peeoc / Lgdle
ule and pin 85 of the main relay, and the brown/ NG oamg | \\ 21 g\ y
white (BR/VT) lead between pin 9 of the control P b L2 bs w N \r? ” q
module and pin 87 of the main relay. ' b, Prw 6& v Aedd N S e a
4 With the ignition switched on, check that voltage S “Eukdde Y b vaps )
is present across pins 18 and 11 of the control Shewicalo e (07 1ym), .
module. If it is not, check the black (SV) lead R A\ A A v
running from pin 11 of the control module to one bz E\ 2 Gl oBiw BT
of the engine grounding points. e Mlow Wowe ele @ d bt

»n'os >4
(n FUT] Wepe s,

5 e
= ? \'\ AN b L

DA WA

\O

Lf & ‘DXM e “‘*(\ \!,'ﬁ"%
ki

75]@ AL L &K_) ’
&L\J. ﬂ\k s \L.\\ SR s, ;
5@;&\\ s \{v L 3 lemud _,‘“\u\\l\\\n_‘,;-
@&L@S‘ o J\\A‘\ng\)\ \\\\J'-'.w i

A

2 Piw N “\‘ ©

A NG \ a
Sash 300 \\\ 9 € wa Ve € R o -
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Control module connections

g

A B
GNRD | T . — 13 GN/RD
s | §43] VAT 25 |43
_ GVRD g = BURDEZK | (24| |12 GNRD
sv —1 24 — |11 sV
S S _j___l 23 GL/RD AIC 23 | A
L e e GNX-test - | [ |19 =il
VL |la]| |2 GLNT ol |2 Uit
RDAT — |21 24 = RDAT
8 ] LAM BDA 20 S
BLATT 1 [19 i BLAT
6 — GNNT 18 O |
SV -5—< 18 VL — |5 SV
= L 17| =
OR = 17 .
i =4 RDAT AC 6| A OR
GR — |16 — |3 GR
GL —2— _33 I |~ 2 GL
T- 14| = -
BL T _.1;1 — 1 BL \ “»
_— )
— __J

A Control module connector
B Control module connection

Pin No. Component/circuit

Pin No. Component/circuit

1 Ignition pulse. Ignition coil pin 1, blue 13 Injector control signal, green/red (GR/RD)
(BL) 14 Mass air flow sensor pin 6, white (VT)
2 Temperature sensor (NTC resistor) pin 2, 15 Engine grounding point, black (SV)
yellow (GL) 16 AC, red/white (RD/VT)
3 Throttle position sensor pin 1, gy (GIR) 17 Pump relay pin 85, violet (VL)
4 -Idling speed increase switch, automatic 18 Ignition switch, +15 pin, green/white (GR/
transmission, orange (OR) VT)
5 Engine grounding point, black (SV) 19 Limp-Home mode, violet/white (VL/VT)
6 Mass air flow sensor pin 3, blue/white 20 Lambda
(BLVT) . 21 Main relay pin 85
7 Mass air flow sensor pin 5, orange (OR) 22 Lambda test, green (GN)
8 Mass air flow sensor pin 1, red/white 23 IAC valve, yellow/red (GL/RD)
(RDNT) = 24  EZK, blue/red (BL/RD)
9 Main relay pin 87, brown/white (BR/VT) 25  Engine grounding point, black/white (SV/
10 IAC valve VT)
11 Engine grounding point, black (SV)
12 Throttle position sensor pin 3, green/red
(GN/RD)
Saab 900
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S5 Connect the jumper lead with crocodile clips to )QFo\kwLUtEﬁww Preo ey e F w3
pin 17 of the connector and ground.

e .‘)(""u-“' QUK/C‘{T" laag™y \“'—}q ;
With the ignition switched on, check for voltage Lisdd e <« \N Dobualove ) VP e P 35
on pins 87 and 87b of the fuel pump relay (or )\;bk& o \u\kk es M sl % o g Th &
listen for the sound of the pump starting up). If TR 20 vo peh P\M\ agls e
no voltage is present, check the violet (VL) lead ii\\ \M,\ Q\, L achon s S5, Levpetin 8
between pin 17 of the control module connector ¥ .y \\&:e ° ? . (pj G e \’P'”M’f
and pin 85 of the fuel pump relay. N yoad \ i SV 2ege %
6 With the ignition switched on, check whether b e \mpf' b s ‘”Okk\% |
voltage is present between pin 18 of the control Q[/Li Uede i Bz, o'w ’5"‘! 5
module connentor and pin 25 of the control mod- Lo L b -
ule. If it is nci, chizck = | ackiwhite (SVAVT) CCLL M((; g;?wf ‘{""l r ~&C
lead between pin 25 of the vontrol module and \ L, P e
one of the grounding points on the engine. ] ceile 1c g‘”‘ s ZQF(‘““ W
7 Plug in the distributor connector. Check for an & = D o \ er L\hmm \Jl? Q
ignition pulse on pin 1 of the control module by L‘&%Er{ ) ‘Dwn A bioud
connecting a test lamp to ground and pin 1 of T PRV \ C\ ,F‘ w28 |, w ‘h
the control module connector. Switch on the ig- N g ouug "3 7
nition g Q,C\‘\ik "\é} ’1\ ?Q‘L e | >k m\clo\\ A’%t
. : 5| \\g NFIA \N?&ﬁq
Model year 1985 and earlier cars: &z Py “w 2 S" leowtvoliy ) &
i - Y e e
The test lamp should light up weakly for about a MO Lo @ Fomel, 2 Gorev TR
second and then shine with a brighter light. If it Voed sy ROAR  oloww Y
does not, check the blue (BL) lead between pin . 11 2600, ‘j’#"&’ i '
1 of the control module connector and terminal G’L’S e - e L/‘ano )oumﬁ
1 on the ignition coil \ A e W \:ml-(ﬁ::%ﬂr\ﬁ._d 4
Model year 1986 and later cars: “”‘”i‘;\g’ % 2 *015’\«“ SV ‘Pi‘« A
ead 0 tx,\ 3, X -~ “
The test lamp should light up. If it does not, %%3 L L L\\i \)“Qlo\' “’j\u\, A 3
check the blue (BL) lead between pin 1 of the \Q\\\f R 2oviec! o -
control module and the TD-O pin of the ignition- SCTEA b piney, A
pulse amplifier. becdiel o[ La B e la (.
8 Use the multimeter to check other wiring func- \a(‘)f et 2o = / vt
tions (broken leads or corrosion) between the Ui ) Mo A L |
¥ connecting pins of the control module. od = N““ < Sfangt
2(\\(_,&&(4\( |L~~nh(r LJ:

g(—n (>(- 2ol Uy { L ;e N
- P‘:‘—‘('( e o \,"’ L' .l_
‘\:(11- { Ceed D

/

%( L 2 ""'C(;(f-u\ N

(ru L ! L.\,»\(“ ( ’

f\ ~ 7 Lecdiafo
e Ly ;
N Le'm‘..‘.\- Colan . / - i
SUITSV RO U
s IN,C’—“ Ln( r"i A9, n I ~ 1
e el o . ;;\,A —L:_T\ Sis L
pane Lo WAoo G Ll 7 _{."
D s . L I S :
%\ X\ﬁ(; R \_\\a. RN H,\L\ - {‘\T o ix [EECH L \_»\;’(_,— ,.[,\_ﬂ, Li (\Q\HJ \‘.\xl-, & & .G
by ' { O CE’ J W e de U fipeg
lord Ly G 2\. uwie %o o
- } N 1 :\‘\‘\,~ A S0 Lo A ‘(’b\,! o ‘Ig .
R T S Y O B I e R Loos ot
b fm L r\ - ) NS S ST AN TVB O F' \4 5
W Moo =4
R R e R (VNSNS \ EUS
i\ l« l\ o ‘ 7 ot Oveciun, \wru\n«k A
> € “-'1-, SRR S S G SUN W h e
{ SO N | . AN RN o YO N %u %.‘i -
&
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E8B Checking control module
output signals to the
injectors

Tools: J—

£
« Screwdriver or stethoscope g Cacbs & Le

e Multimeter
« Tachometer — &b ML

1 Plug in the control module and mass air flow
sensor connectors and connect the Hall sensor
lead to the distributor (if previously unplugged or
disconnected). Connect the tachometer.

2 Pull up the rubber dust excluder over the con-
nector on one of the injectors.

Note:

Do not use a test lamp when checking the control
module's output signals to the injectors.

3 Connect the multimeter test prods to the injector

terminals. . »
\X;AUFG (” " ,\,,{Fl !MG'{L"‘ 1(‘-
utg,o Ve \JQg L=t (—'\f\b - 4(?\‘
Note: -
Polarity: Red {+) prod to the blue/red (BL/RD) lead
and black (-) test prod—to the green/red (GR/RD)
lead. (- > /- ’

Cag™ ‘,- (‘ / CCHLE e
R

(“ac?‘"r.\| le o V;L Pyl POy R s

4 Start the engine and check the voltage reading
against the table below.

1, 6
Uit @l

D

s L 3
Y Cbw 2\ Qe \

S h/f?/

i Ao s W ig 4 )
3 s o% \i \l\\}{r\;};‘ s ‘ﬁ
) - \ N

V\C“?@"ﬂ L [1=% &\‘ w y - . ;o

<o (lr ﬁi ‘{\ & N

\”ﬁr

keolwele My <

Yo At A
&k vty Mg

Veond i /o ugx\,ubouoc,(
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70{3‘.»‘ \/man{r.\f» o 2lea T[ ~olery ,
8 kLE‘—E’ L 2 Jit:- Bt oo {'—% e b,
Engine temperature  Voltage
0°C (32°F) 1V
20°C (68°F) 0.6 V NOTE! ,
80°C (176°F) 0.3 V approx. (‘L«f\@ Waall,
. N oA - ' s 6“ -

5 If the engine runs erratically when idling, check — } TONZ veoten B \ge}c\. Pl .00
during the warm-up period that all injectors are Seocdin o * P - i b s ,‘ i
working properly. This can be done by placing a 2LOLTMR0 [ VT B bew, 2 aSiw
snrewdriver or stethoscope against the black Uentlog w e G el w el oo
metal part of the injector. A clicking sound emolal ! . N . ('} . ¢ Lole ¢
sheuld be heard if the injector is working. =t ' St 8 VO e e e
. MAE R T g < ) ~ e S0 QLN c \‘l

/ e '_ ) T_-) \(.\ , \\“.0 ~. e, @l 3
PEedLge Cagd US e E S
~ l . ro) . ' ~
\ \ e VAL \\3&-& S‘(?" A\ ™ [ o o> Pise. k
el =S vl il ues ©
- X = o Weg k} e tlg“tj
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a If no clicking sound can be heard from one or
more injectors, refer to section E6 "Checkmg
the injectors”.

b If the injectors can be heard clicking but the
engine still runs erratically when idling:

Remove one connector at a time from the in-
jectors. Use a small screwdriver to relieve the
tension in the spring clips. This should cause
engine revs to drop.

c If engine revs do not drop, make a thorough
inspection of the following svstems:
° The fuel system
* The induction system
= The electrical system

6 When the engine has reached normal operating
temperature, rev it up to 3000 rpm. Measure the
voltage across the injector; whi h ‘'should rise to
0.8-0.9 V. Let the engine revert to idling speed
and then rev it up rapidly to 3000 rpm again. The
voltage should now rise above 0.8-0.9 V mo-
mentarily before dropping back to 0.8-0.9 V.

E8C Fuel shut-off on starting

When the starter motor is turning the engine over,
the fuel supply will be shut off if the accelerator is
floored (72° butterfly angle).

1 Lift up the dust excluder on one of the injectors
and connect the test prods to the two injector
pins.

Polarity: red test prod (+) to the blue/red (BL/RD)
lead and black—test prod to the green/red (GR/
RD) lead.

2 Engage the starter motor and check for voltage
across the injector.

3 Press the accelerator to the floor.

%

&] b\f;’ﬁ‘xt\x Q_J\:L\,\L;L_\-«\x\. Jh-(f.&

&C?S-ir\ ) '!f‘ ‘(«L\u An j R
l—’ A e& (_«.C'»L"« o t»\;‘:‘f{;ﬁ:-‘, L} h .,1, (S
\J\A\A(,?,L_@ (b o a8

m

\Jg\"\,. ; K(-b\.‘u} X .y

tce bon S‘,&u L(k BY‘L =

e b‘*—a)d\u\Q W ',

Ol \%‘&YN\.V\WV"\’ T 1;' :
2@ VS AN (. ((or.‘o\c(n o

\(\Dr\-\fm- :
el ke o

?wlp\ L2 \\D ‘D\_\ v

C’) \\C‘KL(\ = —) C \Ma\(g‘\n:f'{’?
aﬁ:@‘fﬁb‘%« \3—&@(‘3"31 _?“
WS(‘E&L\»\\ ead I G

- Podond
~ \b\()\u\«?\,\\‘
~ elodd LK“{

@) &chﬂé, L'V\{'g“\'.’a LA
N ""*F“
‘*'?[b(,m L(IL_ Q\’\X&\ a:-lsi
N %0@0 U‘“V\/\ 2

X
. '3}');/"\

&m;-}ez Gl :

et

N

— e et —

L"“J\P(} L ’ \_,u\

'J“-"“{} IOL\ Ve |
Og @Ci\\ Vo, ;-
L P VIR TN, i -nb ‘f}
O F(\ y »JJ% =
Fno@* @\Ckcg””k& Win 3
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4 The injectors should remain without current as
long as the starter motor is engaged. If not,
check the operation of the throttle position sen-
sor, see EB. If the throttle position sensor is de-
fective, fit a new one.

Check the green/red (GN/RD) lead between pin
3 of the throttle position sensor and pin 12 of the
control module. Check the lead between pin 2 of
the throttle position # snsor and one of the en-
gine grounding point.

E8D Checking the full-load
enrichment function (not
cars with catalytic
converter)

Tools:
°  CO meter

o Multimeter

1 Connect the CO meter and exhaust extraction
equipment.

2 Start the engine and warm it up.

3 Peel back the rubber dust excluder on the con-
nector of one of the injectors.

Unplug the throttle position sensor connector
and pull up the rubber dust excluder. Connect a
jumper lead to pins 3 and 18 of the throttle po-
sition sensor connector.

4 Check whether the CO content rises by about
1%. If it does not, connector the multimeter test
prods to the injector connecting pins.

Note:

Polarity: Red test prod (+) to the blue/red (BL/RD)
lead and black test prod (-) to the green/red (GR/RD)
lead. :

'ﬁ. Check whether the voltage rises by about 0.1 V.

5 If it does not, check the leads running to the
control module. See section E5 "Checking the
" throtile position sensor”. If these leads are OK,

- -try another control module.

6 Check and adjust the CO content as described
in section E7C.

Saab 200
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ES8E Checking the warm-up
period
Tools:

°  Multimeter =
> GO meter

°  Tachometer

1 Connect the tachometer, CO meter and exhaust
extraction equipment.

2 Start the engine.

3 Pull up the rubber dust excluder on the connec-
tor of one of the injectors.

4 Connect the multimeter test prods to the injector
connector pins.

Note:

Polarity: Red test prod (+) to the blue/red (BL/RD)
lead and black test prod (-) to the green/red /GR/RD)
lead.

5 Check engine speed during the warm-up period.
It should decrease as the engine warms up.

6 Measure the voltage across the injectors and
compare the readings with the data in the table.

Engine temperature Voltage

0°C (32°F) 1V
20°C (68°F) 0.6 V NOTE!
80°C (176°F) 0.3 V approx.

If the readings obtained are incorrect, check the
CO setting (see E7C) and temperature sensor
(see E4). Also check the hot wire (filament) burn-
off function (see E7B).

If these are OK, try another control module.

7 Check the CO content and adjust as necessary
as described in E7C. , ;

Saab 900
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E9A Checking the idling-speed

increase on cut-in of AC
compressor (cars with
auxiliary air valve)

Tools:

Multimeter
Tachometer

1 Connect the tachometer and exhaust extraction

equipment. Start the engine and warm it up.

2 Press the AC bution. Engine spesd ¢%ould then

drop noticeably and then return to normal idling
speed again.

3 If it does not:

Check whether voltage is present at the AC com-
pressor’s single-pole connector at the compres-
sor (red; RD).

Check the AC unit's electrical system (power sup-
ply to the electromagnetic clutch).

Check whether voltage is present at the IAC valve
and whether it opens (see section 854, Service
Manual 8:3).

Check whether voltage is present at the AC unit's
115°C (240°F) thermostat (see section 854, Ser-
vice Manual 8:3).

Also check that the yellow (GL) lead between the
IAC valve and the AC unit's 115°C (240°F) ther-
mostat and the black (SV) lead to the alternator
grounding point are OK.

¢ E9B Checking the idling-speed

increase on cut-in of AC
compressor (cars with IAC
idle air control valve.

1 Connect the tachometer and exhaust extraction

equipment. Start the engine and warm it up.

2 Press the AC button There should not be any

noticeable change in ine speed.
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3 If engine speed drops noticeably, check the fol- (A

lowing:

e The current supply to pin 16 (red/white; RD/VT)
on the LH control module.

e If no current is present, check the red/white (RD/
VT) lead from pin 16 of the LH control module to ~ *
pin 16 of the AC relay. Also check the operation
of the relay.

e If currentis present, check the yellow/red (GL/RD)
lead between pin 3 of the IAC valve and pin 23 of
the control unit connecter, end the blue/white (BL/
VT) lead between pin 9 of the 1A valve connec-
tor and pin 10 of the control moduie connector.

e Check the IAC valve as described in point 3.

o |f the IAC valve is OK, try a new control module.

a

3

E10 Checking the oxygen
(Lambda) sensor

The oxygen (Lambda) sensor provides one of sev-
eral input signals that are processed by the control
module to determine the correct fuel-air mixture.
Other input signals include engine rpm, engine tem-
perature, accelerator posmon and air mass.

The oxygen (Lambda) sensor used in the LH sys-
tem incorporates an electric preheatlng function
which engahles the temperature to be raised quickly
so that accurate monitoring of the composition of the
exhaust gases is ensured.
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1 Unplug the two-pin connector from the wiring
harness. )

2 Use the multimeter to measure the resistance
across the two white connections of the oxygen
(Lambda) sensor. The correct resistance is
about 4 ohms.
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3 Connect the multimeter (2-V DC scale) prods to
the black lead of the oxygen (Lambda) sensor
and ground.

Start the engme

As the temperature of the sensor rises, it starts
to emit a signal of between 100 and 900 mV. The
actual signal will vary with the fuel-air mixture,
so that a lean mixture of the kind caused by a
slight vacuum leak will give a Lambda value >1
and a signal voltage of abou® 100 mV.

A rich mixture will give a Lambda value >1 and
a signal voltage of about 900 mV.

i1 Checklng the induction
system
Tools:

» Pressure gauge set 83 93 514

There must be no leakage of air between the mass
air flow sensor and the engine.

4 § 1 Check the hose connections on:
iﬁ e the auxiliary valve

: o the brake s:zrvo unit

e the vacuum tank

1 o the pressure switch

] o the EGR thermostatic valve

o the EGR valve

o the fuel pressure regulator

and also check that the buiterfly closes and that
the three throttle body retaining bolts are tight.

2 Check that the injectors are properly seated in
the inlet manifold and that the O-rings are un-
damaged.

If air leakage is still suspected after these checks
have been carried out, carry out further check-
ing as follows:
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240-178 Fuel injection system

3 Connect pressure gauge 83 93 514 to the inlet
manifold downstream of the throttle butterfly and
hang the pressure gauge from the rear-view mir-
ror inside the car.

4 Start the engine and let it run atidling speed (850
+ 50 rpm).

Check the vacuum which, if the system is oper-
ating correctly, should be between -0.4 and -0.8
bar (-5.8 to -10.2 psi).

If the vacuum is less than -0.4 bar (-5.8 psi), this
indicates a leak in the induction system. Cheak
the system again as described in point 1.

5 Use the pressure gauge to check the induction
system for air leakage downstream of the throt-
tle butterfly and check the system by eye be-
tween the mass air flow sensor and the throttle
butterfly. The vacuum should be above -0.4 bar
(- 5.8 psi).

6 Check for leaks by eye between the throttle body
and pressure pipe, between the pressure pipe
and the turbo, between the turbo and the inlet s
manifold, or at the inlet manifold connections for
crankcase ventilation and the BPC return hose.

Also check that no leakage occurs between the
inlet manifold connection to the rubber duct and
the mass air flow sensor, between the mass air

flow sensor and the air cleaner, and at the air
cleaner cover.

Also check the connection of the air intake to the
air clearier and its position.

i padols i : “
‘ .fm"‘ X LT . el
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Fuel injection system 240-179

12 Checking the auxiliary air
valve
Tools:

°  Multimeter

* Torch

o Mirror or sheet of white paper

Before starting to check i/, 1 ruxiliary air valve, un-

plug the control module ar -1 1::iary air valve con-
nectors.

Note:

Checking is to be carried out when the engine is cold
(below 30°C/86°F).

1 Using two separate jumper leads with crocodile
clips, connect pin 21 (yellow/white; GL/VT) and
pin 17 (violet; VL) of the control module connec-
tor to ground.

2 Check that voltage is present across the pins in
the auxiliary air valve connector. If it is not, check
the operation of the main relay and pump relay,
see sections E1 and E2, and the grey and black
(GR and SV) leads to the auxiliary air valve.

3 Detach the rubber hoses and plug in the auxil-
iary air valve connector. Check that the valve
opens by shining the torch through one of the
hose spigots and holding the mirror or sheet of
white paper close to the opposite hose spigot.
The valve should close fully after about five min-
utes (depending on engine temperature).

4 |f it does not, check the resistance of the auxil-
iary air valve by connecting the multimeter test
prods to its pins. The resistance should be 40-60
ohms.

1 If this reading is not obtained, fit a new auxiliary

k air valve.

I3 Checking the IAC idle air
control valve

e Unplug the idle air control valve connector.

Measure the resistance of the IAC valve across
pins 3 and 2 (the middle pin) and across pins 2
and 1. See "Technical data” for the correct resis-
tance.

If the correct resistance reading is not obtained,
try a new IAC valve.

! Saab 900 /
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240-180 Fuel injection system

M1 Basic setting of throttle

butterfly, LH 2.2

1 Make sure that the butterfly is mounted centrally
in the throttle body.

2 Screw in the adjusting screw until it touches the
stop (butterfly fully closed).

3 Turn the adjusting screw a further 1/3 turn and
secure it in this position with a locknut. This will
ensure a clearance between butterfly and throt-

tle body of approx. 0.05 mm (0.002 in). 2.

4 Check that the length of the throttle cable does

not prevent the Butterfly from reaching the idling &,

speed position,“and that there is no play at the
accelerator pedal.

5 Check that the butterfly opens fully when the ac-
celerator is floored.

Check and adjust the throttle position sensor.

Basic setting of throttle butterfly
(LH 2.4) |

; ; ) PYS AT
Basic setting should be carried out: ~ Z4blaslng,

e after repair work on the engine induction system

e if idling speed is too high (engine cold or at nor-
mal operating temperature)

r

Note:

Basic setting should always be carried out with the
engine cold, temperature about 20°C (68°F), and
the ignition switched off.

Basic setting cannot be carried out accurately when
the engine is hot due to excessive clearance be-
tween the throttle butterfly and the throttle body (be-
cause the inside diameter of the throttle body in-
creases more than the diameter of the throitle
butterfly as the temperature rises).

1 Undo the throttle position sensor Eetaining
screws and rotate the sensor clear of the throttle
butterfly’

Make sure that the throttle cable is slack.
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Fuel injection system 240-181

2 Undo the butterfly locknut, using nut driver
83 94 332 and turn the adjusting screw until the
throttle butterfly is fully closed (abuts firmly
against the inner wall of the throttle body).

Then turn the adjusting screw half a turn (180°)
clockwise and tighten the locknut, taking care
not to alter the setting.

idling position) and tighten the retaining screws.

Check the setting. When the butterfly leaves the
idling position a clicking sound should be heard
from the sensor.

3 Reset the throtile position sensor (closed in the I

M1A Adjusting the idling speed
' (not cars with catalytic G
converter).
To adjust the idling speed, turn the adjusting screw
on the throttle body by-pass passage. Adjust the
idling speed in conjunction with setting the CO con-
- tent.
Idling speed: 850 + 75 rpm.

Note: =
The engine must be at normal operating tempera-
ture.
)
R
&
Saab 900
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240

182  Fuel injection system

M1B  Adjusting the idling ,
speed (cars with catalytic :
converter)

(For cars with the LH 2.2 fuel injection sys-
tem.)

Tools:
* TSI tachometer

e Nut driver for the buiterfly adjusting screw lock- .
nut,
83 04 322 o
* Jumper lead"with switch 83 93 886 ,
1 Remove the induction hose from the throttle
body.

Open the throttle butterfly fully and wash the in-
side of the throttle body round the butterfly, us-
ing a cloth soaked in benzine or the equivalent.

2 Start the engine and warm it up.

Note: ‘ ‘“M
It is extremely important for the gearbox oil to be at , . |
normal operating temperature.

3 Undo the locknut on the throttle and fower the (/\/L/r{,/mff. _ A,.,q,,',r‘il,\‘,,-x,., o fan " ‘ qﬁ‘
dashpot clear of the throtile lever. \’ff ) a
A QA ﬁbﬁp/p\,/z-{_)
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Fuel injection system 240-183

4 Unplug the throttle position sensor connector
and connect a jumper lead across pins 1 and 2
at the rear of the connector. (This sends a signal
to the LH control module corresponding to
closed contacts for the idling position, which is
necessary for obtaining an accurate setting
when carrying out adjustment.)

¢ y 5)-‘.‘), AN {l‘:mf"if/ Ve

e e ,':',r e.— )) A
2 ¥ /
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o
« . § i
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5 Undo the two throttle position sensor retaining
screws and rotate the sensor clear of the throttle

butterfly.

4 Also make sure that the throtile cable does not
‘ interfere with the movement of the throttle but-

i terfly (cable slack).

DE 6 Start the engine and disconnect current-
consuming items like the AC, headlamps, seat

N 3 heating elements, etc.

'ﬁé Note also that adjustment must not be carried
: out when the radiator fan is running.

7 Connect the jumper lead with switch (83 93 886)

to the sinole-pole test socket located adjacent to
thes righ'-hand whael arcp (green/red lead).
. / / e
g/;/ﬂ Al by 50 LIRSS

vod t - ,
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240-184 Fuel injection system

@g. /)’e/’ /}/T_lﬁ/vprvk— ////‘/;‘A"gkﬁﬁn,tféo prd:’/"\--}l
Cars not fitted with adjusting screw (air bleed
screw):

8 Undo the locknut on the throttle butterfly adjust-
ing screw, using nut driver 83 94 322, and turn
the adjusting screw until the butterfly is fully
closed.

Set the switch to "ON” (the IAC valve closes).

Adjust idling speed to 775 + 25 rpm and then
secure the adjusting screw in this position by

means of the locknut. | sl
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Set the s Ff:h to "OFF". : _ i
0 s et e LT .
St _ fCheck that engine speed changes and when w ,
) stabilized settles down to a steady idling speed —
Y L of 850 + 75 rpm. . Q«ﬂ

Cars fitted with an adjusting screw (air bleed

screw): \ Q, @@

Turn the adjusting screw clockwise until it reaches

. . . O
the stop (fully seated) and tighten it by means of N Z
the locknut. ?‘% \(Bh
Then continue adjustment as described in point 8. e TNV :
Jetiditons S ppmodnihin ! (aw] gt vy
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10 Switch off the engine.

11 Adjust the throttle position sensor to th‘é correct
setting (closed in idling position). '

Check that the sensor makes a clicking sound
when the butterfly lever is moved away from the
idling position. Do not confuse this sound with
the click produced by the shift- up swi'ch,

/1/9 dl{/‘::ucﬁ._ .Q)f/‘_"‘fv‘(,\f/zw’ﬂ? ?\je,///jﬂ) M«O &P},""t‘( f/{/{,"/v;}
s ol and /}”ﬁ‘” B dawu A
. N Co LR 2oy
e e I A R v

Al A IM_},{,’,A’U"\_ 1 /\\,»,w'f*..\.,’:w' J LA A

bt
/\»,q/_}«_ ~ q - oo s

L [/
@//7/} "‘_/Q{-’I‘» O /,,&4,6) {Zf\[ —\.:;’f

i, . ) &
/\},»}f,l.g ‘;’M;V/L\Ai ,:‘"/\m;.\lvp\ ' 4

Saab 900 !

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

y
W

Fuel injection system 240-185

12 Adjust the throttle dashpot so that it closes within
a period of 2-3 seconds.

Tighten the locknut.

13 Remove the jumper lead from the throttle posi-
tion sensor connector and connect it to the sen-
sor.

Component replacement

Control module
1 Disconnect the negative battery cable.
2 Remove the sill scuff plates from the right-hand
side of the car.
Pull away the door weatherstrip at bottom front.

3 Rgmove the plate holding the carpet in place on
the wheel arch and fold back the carpet.

4 Unplug the control module connector by releas-

ing the clip and lifting it diagonally upwards and
outwards.

5 Remove the control module retaining screws

from the wheet arch.
fit in r’everse order.

Main relay and pump relay
1 Remove the air duct retaining screws and move
the duct out of the way.

2 Fold the sound insulating felt aside.
3 Pull the relays out of their holders.

To check the operation of the relays, remove the

relay holder from the wheel arch and pull the re-
“lays forward, providing easier access to the

electrical connections.

Fit in reverse order.
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240-186 Fuel injection system

Temperature sensor v .
1 Remove the clips for the crankcase ventilation i
hose from the camshaft cover.
2 Remove the fuel pressure regulator complete ¢
with bracket from the cylinder head.
3 Unplug the temperature sensor connector.

4 Drain off about 4 litres of coolant so that it will
not run out of the aperture when the tempera-
ture sensor is removed.

5 Unecrew *he temperature sensor and remove it,
using & 7 4" drive long socket..

Before refitting, thoroughly clean the mating sur-
faces and temperature sensor.

Also check the condition of the copper washer.
Fit in reverse order.

Temperature sensor tightening torque: 20
Nm (14.8 Ibf ft).

Note:

Do not forget to reconnect the ground leads for the
LH injection system at the point where the fuel pres-
sure regulator is fastened to the cylinder head.

Throttle position sensor

1 Unplug the electrical leads from the throttle po-
sition sensor.

2 Remove the inlet manifold retaining screws and
lift off the throttle position sensor. '
Fit in reverse order.

Adjust the throttle position sensor to the correct
position, see section E5 "Checking and adjust-
ing the throttle position sensor”.

Saab 900
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Fuel injection system 240-187

Fuel injection manifold and
injectors

To remove

Note:

Scrupulous cleanliness must be observed when car-
rying out work on the fuel injection manifold and
injectors.

Wash the areas round the injectors, the fuel injection
manifold and the intake manifeld. Blow clean and
dry with compressed air.

1 Remove the crankcase ventilation hose from the
camshaft cover.

2 Unplug the electrical connectors from the injec-
tors.

3 Free the wiring harness by undoing the cable tie
at the point where the injection manifold is fas-
tened to the intake manifold.

4 Undo the fuel injection manifold hose connec-
tions (banjo fittings) at both ends.

Note:

Use a spanner on the flats at each end to hold the
injection manifold steady.

Note:

In the event of fuel leakage, always wipe up the fuel
with a cloth or the like.

5 Remove ‘the bolts securing the fuel injection
manifold to the intake manifold.

6 Lift up the fuel injection manifold complete with
injectors.

7 Remove the clips between the injectors and the
injection manifold.

8 Remove the injectors from the injection manifold
by twisting and then withdrawing ther .

Saab 900
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240-188 Fuel injection system

To fit

Before refitting, inspect the O-rings. If damaged, fit
new ones.

To facilitate fitting and reduce the risk of damage,
smear the O-rings sparingly with petroleum jelly (Va-
seline).

1 Fit the injectors in the fuel injection manifold.

2 Mount the fuel injection manifold complete with
injectors on the intake manifold.

Check that the injectors are corractly located
and pushed fully hormes in (e iniz<e manifold,
and that the flange of the fuel injection manifold
lines up with the groove for the clip in the injec-
tor. Fit the clips.

Fit in reverse order.

Mass air flow sensor
1 Undo the hose clip securing the rubber duct to
the mass air flow sensor.
2 Unplug the connector and the two clips for the
air cleaner housing cover.

3 Lift the mass air flow sensor clear of the cover
and the rubber duct.

4 Fit the new mass air flow sensor, making sure
that the ridge in the sensor lines up with the re-
cess in the cover. Secure the clips.

5 Connect the rubber duct to the mass air flow
sensor. Tighten the hose clip.

6 Plug in the connector.

Saab 900
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;.‘:V with a cloth or the like.

Fuel injection system 240-189

Fuel filter

1 Thoroughly clean the area round the two fuel line
connections.

2 Prevent the filter from turning by applying a
spanner to the flats on the filter and banjo fitting
and disconnect the fuel lines. Remove the filter.

Note:

To prevent swarf from the threads from getting into
the fuel system, do not remove the fitting on the
discharge side.

3 Fit the new filter with the arrow pointing in the
direction of flow and reconnect the fuel lines.

Note:

If the filter has been fitted the wrong way round it
must not be refitted. Fit a new one instead.

Fuel pressure regulator

Note:
Fuel still under pressure. Wipe up any escaping fuel

1 Disconnect the hose between the fuel injection
manifold and the fuel pressure regulator at the
nippie on the pressure regulator.

2 Remove the hose between the intake manifold
and the diaphragm side of the pressure regula-
tor.

3 Remove the fuel pressure regulator complete
with bracket from the cylinder head.

4 Disconnect the return fuel hose from the pres-
sure regulator.

5 Remove the pressure regulator from the

11l

S 27308

bracket.
Fitin rev s wrder.

Note:

Do not forget to reconnect the LH injection system
ground leads at the point where the pressure regu-
lator is fastened to the cylinder head.

Saab 900
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240-190 Fuel injection system

Auxiliary air valve
1 Undo the hose clips and pull off the hoses.

2 Disconnect the electrical leads.
3 Unscrew the auxiliary air valve.
Fit in reverse order.

IAC idle air control valve
1 Unplug the connector.

2 Undo the hose clips and pull off the hoses.

3 Undo the valve retaining screws and lower the
valve from its holder.

Fit in reverse order.

To adjust the seiting of the IAC valve, see section
M1B.

Saab 900
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Fuel injection system 240-191

Air cleaner

1 Unplug the mass air flow sensor connector and
release the two clips securing the air cleaner
housing cover. Withdraw the mass air flow sen-
sor and turn it to one side out of the way.

2 Remove the air cleaner housing cover by undo-
ing-the four clips.

3 Lift off the housing cover.

4 Lift out the filter element.

5 Fit a new filter element, making sure : :is sanire
in the air clearner housing.

6 Reiit the housing over. Turn the cover to line up
the clips and to bring the spigot for the mass air
. flow sensor in line with the inlet to the turbo unit.
Dg%@ Fasten the clips.
B 7 Reconnect the mass air flow sensor, lining up its
ridge with the groove in the air cleaner housing
cover. Fasten the clips. .

j' 8 Plug in the mass air flow sensor connector.
bt

Saab 900 .
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240-192  Fuel injection system

Mass air flow sensor connector pins

- S,
(PAPRIR |
)

o7 7 7 S %

$2/1107

(EEE&E])

557 BRVT

535 BLAVT

552 sV

[ [ 7 N\ \
531V / \__537 ROAT
A
536 OR 557 BRVT
552 SV 535 BLAT

A. Mass air flow sensor connector (on meter)
B. Mass air flow sensor connector (on wiring)

The connections from the mass air flow sensor go to:
531 (1)—Control module pin 14

536 (2)—Control module pin 7

552 (3)—Grounding point on engine

535 (4)—Control module pin 6

557 (5)—Main relay pin 87b

537 (6)—Control module pin 8

Saab 900

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

Fuel injection system 240-193

Wiring diagrams for main
relay and pump relay

30 85 86 87 87hb
o
87b

|85 |88
87

o C 10
—14d

87
[_—
Dso

A

A Main relay
B Pump relay

Key: Main relay

30 = 559a red (RD) = Battery

85 = 548 yellow/white (GL/VT) = To control module pin 21
86 = 559b red (RD) = Battery

87 = 538 brown/white (BR/VT) = To control module pin 9
87b = 557 brown/white (BR/VT) = Hot wire (filament)
burn-off function

Key: Pump relay

30 = 559 red (RD) = Battery

85 = 545 violet (VL) = To control module pin 17

86 = 560A brown/white (BR/VT) = To pressure switch pin
15

87 = 561 blue/red (BL/RD) = To injector and

558 blue/red (BL/RD) to auxiliary air valve or idle air con-
trol valve
87b = 261a grey/red (GR/RD) = To fuel pump and

564 grey/red (GR/RD) = LIMP-HOME socket

Saab 900
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