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Section D2

Turbocharging system

Basic principle of operation {see fig. D2-2)

The turbocharger is designed to increase the power
and torque of the engine under certain operating
conditions. This is achieved by utilizing energy from
the exhaust gases to pump additional air into the
engine at wide throttle openings. When this occurs,
the turbocharger is applying ‘boost’ to the induction
system.

The size of the turbocharger has been chosen to
ensure a substantial increase in torque at low engine
speeds. However, if not correctly controlied this would
result in excessive boost pressure and power output
at high speeds.

To overcome this situation a wastegate is fitted
into the exhaust system between the engine and the
turbocharger.

QOperation of the wastegate is controlled by an
electronic control unit {ECU). This unit receives
information from the two knock sensors (detonation),
the ignition system {engine speed), and the air
pressure transducer (comparing boost and manifold
pressure).

When certain conditions are sensed by the ECU, it
signals to close the boost control valve. The resultant
build-up of signal pressure is then applied to the
wastegate diaphragm.

At a pre-set pressure the wastegate opens and
allows a proportion of exhaust gas to by-pass the
turbocharger. This ensures that the power of the
engine is limited to a safe level.

To prevent surging of the turbocharger
compressar when the throttles are suddeniy closed, a
durnp valve is fitted into the cast air intake elbow. This
assemnbly allows the inlet air to be recirculated from
the air intake system to the compressor and relieves
the boost pressure when the throttles are ciosed.

When the throttles are opened the dump valve is
closed and boost pressure is rapidly appiied to the
gngine.

Description of the components

Three systems form and control the turbocharging
system. These are the air flow systemn (both inlet and
exhaust}, the fuei system, and the ignition system. All
have their various control systems (some of which are
interrelated) to ensure that they function properly and
at the correct time.

This section relates to control systems and
components that operate the basic turbocharging
system and comprise the following.

Turbocharger assembly
Wastegate

Fig. D2-1 Engine compartment details
Durnp valve solenoid valve
Cast air intake elbow
Turbocharger assembly

Ajr intake filter housing

Bl N s

Exhaust gas wastegate {partially hidden)
Dump valve assembly {partially hidden)
Boost control solenoid valve

Pump valve vacuum switch

Q@ ~ o ;
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Bump valve

Dump valve vacuum switch and solenoid
Boost contro) ECU

Boost control valve

Knock sensors

Air pressure transducer

Turbocharger (see fig. D2-3}

The turbocharger is basically an air pump driven by
the energy of the exhaust gas. The main components
are the exhaust turbine, the shaft, the compressor,
and the centre housing assembly.

The turbine and compressor are mounted at
opposite ends of the same shaft which is supported in
plain bearings within the centre housing. The
compressor is contained within an aluminium alioy
housing and the exhaust turbine within the cast iron
housing. Both housings are bolted to the centre
housing and the complete assembly is mounted via
the turbine flange to the exhaust manifold.

The plain bearings that support the shaft have
floating bushes which are lubricated by pressurized
engine oil. The oil is also used to cool both the bearings
and the centre housing assembly.

Oil seals are fitted at either end of the shaft to
prevent oil leakage into the turbine or compressor
housings. '

Do not use an exhaust extraction system on the
vehicle. Failure to observe this caution may resultin a
tempaorary leak from the turbocharger otl seal
arrangement. This leak may continue for some tirne
after the extraction equipment has been removed.

Exhaust gas wastegate (see fig. D2-4)

The exhaust gas wastegate is used to control the
boost pressure by regulating the flow of exhaust gas
to the turbocharger turbine. This controls the energy
available for compressing inlet air.

The boost pressure is taken from a tapping at the
end of the turbocharger compressor volute and acts
on a diaphragm connected to the wastegate valve. As
the boost pressure rises, the diaphragm acts against a
spring and at a predetermined pressure the valve lifts
off its seat, wasting some of the exhaust gas and
limiting the boost pressure.

The boost pressure signal to the wastegate is
vented to atmosphere by the boost control vaive. This
solenoid valve is unenergized in the open positign.
When it receives a signal from the electronic control

ATETE
Fig. D2-2 The turbocharging system
1 Knock sensor 6 Airintake filter housing
2 Exhaust gas wastegate 7 Boostcontrol solenoid valve
3 Dump valve vacuum switch 8 Ignition input signal (engine speed}
4 Dump valve solenoid valve 9 Electronic control unit {ECU)
5 Air pressure transducer
12 86
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unit (ECU) the solenoid valve closes and ailows
pressure to build-up in the wastegate.

Dump valve {see fig. D2-5)

The manifold depression operated dump valve is
situated in the cast air intake elbow. At.low engine
loads [manifold vacuum greater than 368,30 mm Hg
{14.5 in Hg)] it allows air to recirculate through the
intake system and back into the compressor.

At higher engine loads the dump valve closes
{due to a fall in the manifold depression) and pressure
builds-up in the induction system, increasing part
throttle engine power and improving throttie
progression on the primary chokes.

A solenoid valve operated by a vacuum switch,
connects the dump valve to atrnospheric pressure
whenever the inlet manifold vacuum is less then
368,30 mm Hg {14.5 in Hg) and allows the dump valve
to close.

When the vacuum switch and solenoid are
de-energized [inlet manifold vacuum greater than
368,30 mm Hg (14.5 in Hg)l, the solenoid connects the
dump valve to the inlet manifold vacuum which in
wirn, draws the valve open. :

The dump valve also acts as a relief valve if the
boost pressure exceeds approximately 0,69 bar (8.5
Ibffin?, 439,60 mm Hg, 17.30 in Hg}.

Boost control isee fig. D2-6)

This system is controlled by an electronic control unit
(ECU) situated behind the front flasher lamp on the
left-hand side of the vehicle.

The function of the unit is to interpret electrical
signals raceivad from the ignition system (engine
speed), the two knock sensors (detonation), and the
air pressure transducer (comparing boost and
manifold pressure).

When the ECU receives certain signals it operates
the boost control solenoid valve. This in turn opens
the wastegate to iimit the amount of exhaust gas
available to drive the turbocharger turbine.

Boost inhibit

This system prevents the build-up of boost pressure
when the vehicle is stationary with the brakes applied,
the transmission is in drive range, and the accelerator
pedal deprassed.

When the ECU senses that the above conditions
prevail, it signals to close the boost control solenoid,
The resulting build-up of pressure in the control line,
opens the wastegzte and prevents a buiid-up of the
main boost pressure.

Engine knock sensors
A knock sensor is fitted between cylinders two and
three of both ‘A’ bank and ‘B’ bank.

The sensor produces a smail output signal when
it detects detonation.

The output signal is processed by the boost control
electronic control unit which then decides if detonation
is present.

if detonation is present the electronic control unit

A18B0

Fig. D2-3 The turbocharger assembly
Exhaust turbine

Shaft

Centre housing

intake compressor

BN

A1RE]

Fig. D2-4 Exhaust gas wastegate and control
system

J -~ .
(ECU} signals to the boost control solenoid to close
and control the boost pressure.

Ajr pressure transducer (see fig. D2-7)

The air pressure transducer is a cast aluminium block
mounted on the speed control actuator at the rear of
‘A" bank cylinder head.

The unit monitors induction manifold pressure,
primarily for the fuel injection system. However, it
also provides instantaneous boost pressure
information for the knack sensing boost control
system.

Modes of operation
This section comprises a brief description of the
operaiing modes for the system.

12/86
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Engine light load operation

With a smali throttie opening and low engine speed
the inlet manifold depression is high. Therefore, the
dump vaive vacuum switch de-energizes the solenoid
valve and allows the inlet manifold depression to
open the dump valve. ;

Fig. D2-6 Boost control electronic control unit {(ECU)

The inlet air delivered by the turbocharger
compressor to the air intake elbow is aliowed to return
to the compressor via the dump valve, Under these
conditions there is no turbocharging effect and the
engine operates in the ‘conventional’ naturally
aspirated manner.

Engine part throttle operation {with boost)

When the throttles are partially opened to meet an
increase in engine load, the inlet manifoid depression
will fall below 368,30 mm Hg {14.5 in Hg). Therefore,
the dump valve vacuum switch energizes thé solenoid
valve and closes the dump valve by venting it 1o
atmosphere.

When the dump valve closes the air recirculation
pipe, air from the turbocharger compressor is retained
within the induction system. This causes pressure to
build-up to approximateiy 0,48 bar (7 |bf/in?, 361,97
mm Hg, 14.25 in Hg}, dependent upon the throttle
opsnings.

The increased density of inlet air permits an
increase in the volume of fuel that can be burntin the
engine (whilst maintaining the correct air/fuel ratio).
This therefore, produces a correspondingly higher
engine power output.

The boost pressure is also piped from the
turbocharger comprassor to the exhaust gas
wastegate assembly via the boost control solenoid
vaive. Normally this valve vents the signal pressure to
atmosphere. However, when the boost control
electronic control unit {(ECU) signais to close the
solenoid to atmosphere, boost pressure builds-up in
the signal line,

At a predetermined pressure the wastegate valve
{ifts off its seat. This allows a propontion of the exhaust
gas to by-pass the turbocharger turbine limiting the
speed and therefore, the power driving the
turbocharger compressor. This action limits the boost
pressure.

If due to maifunction, the boost pressure is not
limited in the manner described, the dump valve will
act as a relief valve when the pressure approaches
approximately 0,59 bar (8.5 1bf/in?, 439,50 mm Hg,
17.30in Hg).

Engine full load operation -

With the throttles fully opened, the iniet manifold
depression is below the setting required to keep the
dump valve open. Therefore, the vacuum switch
activates the solencid which venis the dump valve to
atmosphere, closing the valve.

Boost pressure from the turbocharger builds-up
in the induction manifold and the turbocharging effect
is evident with increased engine power.

The turbocharger boost pressure is also fed to
the exhaust gas wastegate assembly. At a pre-set
pressure the valve is lifted from its seat and allows
some exhaust gas to by-pass the turbocharger
turbine. This limits the speed of the compressor and
therefore, the boost pressure.

if a malfunction of a compenent results in
excessive boost pressure, the dump valve will operate

D2-4
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as a relief valve at approximately 0,59 bar (8.5 Ibf/in?,
439,50 mm Hg, 17.30in Hg).

In abnormal conditicons, as the engine overcomes
the load imposed upon it, it may be possible 1o detect
detonation momentarily before the knock sensing
system takes control. B

The system comprises a knock sensar fitted to
each bank of engine cylinders. The sensors produce a
small signal when detonation is detected. This signal
is fed to the electronic control unit for processing.

if detonation is present the electronic control unit
signals to the boost control solenoid valve ta close.
This allows boost control signal pressure to be
exerted on the wastegate diaphragm, to open the
wastegate.

The speed of the turbocharger turbine and
compressor is therefore limited by the operation of
the wastegate.

Servicing
The information contained in this section includes
Basic system fault finding chart.
System test procedures flow charts.
Mechanical components assembly sequence.
Components removal and fitting procedures.

if 2 fault cannot be clearly definad, it is suggested
that the following procedure is carried out before any
involved fault diagnosis work is undertaken.

The procedure should be adhered to otherwise, an
incorrect diagnosis may be made which could result in
both iengthy and costly repairs.

Procedure

1. Check the ignition system and fuel injection

system, carry out the functional checks detailed in

Chapter B.

2. If a fault is apparent, refer to Chapter E for ignition

system faults and Chapter B for fuel injection system

faults.

3. Ensure that the exhaust emission CO reading is

correct, refer to Chapter B. -

If the exhaust CO reading is incomect, carry out a
compression test on the engine cylinders before
adjusting the mixture strength.

Note Inhibit the operation of the fuel injection system
during this test by removing the fuel injection
system fuse. Also isolate the ignition system by
disconnecting the flywheel sensor. Do not
disconnect the HT king lead for this purpose.

Engine cylinder compression pressure 9,66 bar
{140 Ibf/in?) minimum @ cranking speed

Varigtion between cylinders must not exceed
1,034 bar {15 Ibf/in?)

4. Carry out the turbocharging system flow chart test
procedures. '

Removal and fitting of components
When removing any parts aiways blank off the open
connections immediately to prevent the ingress of dirt.

Fig. D2-7 Air pressure tran;i:Iucer

Turbocharger assembly — To remove and fit
1. Siacken the worm drive ciip securing the air intake
hose to the turbocharger intake assembly. Free the joint
by twisting the hose.
2. Unscrew the worm drive ¢lip and detach the
crankcase breather pipe from the air dump pipe.
3. Slacken the worm drive clips situated at the flexible
section of both the air feed and air dump pipes. Free the
joints by twisting each rubber hose.
4. Unscrew the nut retaining the intake assembly to
the turbocharger: collect the washer and withdraw the
intake assembly.
5. Unscrew the banjo bolt from the pressure tapping
on the end of the turbocharger compressor casing.
Free the joint and collect the aluminium sealing washer
from either side of the pipe joint faces.
6. Unscrew the two setscrews retaining the large
heatshield to the top of the turbocharger assembly.
7. Unscrew the nut and coltect the washer from the
lower timing cover stud thet retains the large heatshield
iower mounting bracket. Withdraw the heatshield.
B. Unscrew the two Allen screws securing the oil feed
pipa flange to the top of the turbucparger. Free the joint
and discard the gasket. =
9. Unscrew the two setscrews securing the oil return
pipe flange to the bottom of the turbocharger. Free the
joint and discard the gasket. '
10. Unscrew the exhaust clamp ring, securing the
turbocharger assembly to the exhaust downtake pipe.
11. Unscrew the four nuts retaining the turbocharger
assembly to the exhaust mounting flange, collect the
distance washers and withdraw the assembly.

Take care not to damage the machined faces of the
turbocharger to manifold joint.
12. Fit the turbocharger by reversing the removal
procedure, noting the following.
13. Ensure that the face joint surfaces between the -
turbocharger and exhaust manifold are clean and
undamaged.
14. Torgue tighten the retaining nuts to the figures
given in Chapter L.
15. Before connecting the lubrication pipes, the
turbocharger must be primed with clean engine oil in the
following manner. '

10487,
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Symptom

Lack of power
Misfire
intake system “spitback’

Power hang on

Excessive induction noise on overrun
17 Excessive induction noise on boost
~—— Excessive top speed

Excessive detonation

Excessive oil consumption and/or biue smoke in exhaust

— Overheating
Possible fauk
L BT B - Excessive mixture leaness
I insufficient ignition advance
L] #—#— Excessive ignition advance
s 1 insufficient boost

— T-- i i == — EXcessive boost

® . Turbocharger oil leak
iy Turbocharger compressor surging
L] * Ignition electronic ma!function
] Pressurized systern air-leak
& Limiter electranic matfunction

Possible cause

»——

Ignition system ECU faulty

Destributor mechanism faulty

Boost oontral system faulty

-.....*

I—

Incorrect CQO lavel

Dump valve faulty

Dump valve solenoid faulty
Dump valve vacuum switch faulty

Wastegate valve sticking

Wastegate diaphragm faulty
Wastegate signal pipe blocked or leaking —
Turbocharger compressor intake

restricted or biocked

Turbocharger sornpressor/turbine faulty —
Turbocharger seats faulty

Faulty AFT and/or signal pipe

Faulty fue! injection system ECU
Fautty EHA

L

Faulty crankcase breather

A221D

Fig. D2-8 Basic turbocharging fault diagnosis chart
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Figure D2-9

Turbocharging system — fault diagnosis chart
Sheet 1 of |
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Preliminary checks and conditions

important - Symptoms
Boost control, E2 5BF digital ignition, and Poor performance {general)
KEZ2-Jetronic are ‘stand alone’ systems. Poor performance (intermittent}
Consult the respective fault disgnosis to Poor performance {up 1o 3000 rev/min - fu!l thrattie)
identify & possible fault and the system 1o Excessive performance
which the faull relates Misfi
1. Unless a fault is absolutely obvious it is e

racommanded that the completa fault Overboosting

finding procedure is carried out Detonation .
2. Ensure that the battery is fully charged —=Surging [113 km/h 1o 144 km/h (70 mile/h to 90 mile/
3. Aiways use » digital multimeter to carry

out electrical circuit tests Possible cause

either disconnecting or connecting F : *—9 Air pressure transducer

electrical connections X ¢—0—9—0—0—8 Boost contro! valve
B. Always remake any connection(s) before Fy ® 1 Stall torque limiter — brakes

proceeding to the next test n 5 .5__ 1 Wastegr;:

I I L ] L] ‘— L Turbocharger
L ° ®— Dump valve

Visually inspect the electrical connections to
the components illustrasted below. Detach the
multiplug from the boast control ECU and
check the integrity of the 13 cunnections in 1. Remake the connections
the plug NO I
Are thase satisfactory? 2. Replace the cables

Is]

Switch on the ignition
Wait for approximately 10 seconds
E:::i::: u‘:‘::;‘ COROEVATVS-CUCK voltage at the loom connector
Note The valve may ‘click’ briefly for between s it 10 t0 13 vohs? h
§ and 10 seconds when the ignition LYES B
T

Disconnect the electrical plug from the boost
NQ  controt valve
Switch on the ignition and measure the

0 Check the tables to the boost control soleno:
valve

=% swached on

YES Carry out checks to the air pressure transgucer

loom
J\ s

e 1M

Check the voltage on the purple/brown cable
I+ it 4.9 10 5.3 volts? NO } Check the boost control valve

!

Check for cable continuity between the black
cable and earth
Is it continuous?

Mo}

Rectify faulty cable

YES "% Check the air pressure transducer

Boost control ECU




Figure D2-9

Turbocharging system — fault diagnosis chart
Sheet 2 of 6
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Boost control system air pressure transducer (APT)

ldentify the boost control APT {seeitem A)

the APT elactrical plug {see item A) for the
duration of the test

Do not remove the plug

Connect & multimeter between the
-purple/brown cable in the plug and earth
Switch on the ignition and measure the
voliage

s 4.9 to0 5.3 volts?

Caretully withdraw the rubber moulding from

NO

Is the reading zero volts?

o )

Jnsl

Withdraw the plug fram the APT

Check for cable continuity berween the black
cable in the plug and the body earth {see
item B

Is it continuous?

V]

JjEﬁy

Withdraw the plug from the APT

Check for cable continuity between the
purple/brown cable in the plug and pin 16 in
the fuel injection ECU plug {see item D}

Is it continuous?

ECuU

=i

YES

—

g

Replace the KE2-Jetronic fuel injec

Jresf

Is the voitage drop an the cable less than

0.05 volts?
Jrest

Do ngt remove the plug from the APT

Start and run the engine at idle speed
Measure the voltage between the green/slate
cabie in the plug and sarth

is it 0.7 to 1.0 volts?

L

NO

Jres

Withdraw the plug from the APT

Check for cable continuity between the
green’slate cable in the plug and pin 10 in the
boost control ECU plug {see item C}

)

¥
—
NO }

Rectify faulty cabte

Is it continuous?
l Sl'
S

Disconneci the metal manifold feed pipe from
the APT

Da not remove the plug

Switch on the ignition and measure the
voltage between the green/slate cable in the
plug and earth

Is it 2.2 ta 2.8 volts?

YES

Check for a ‘ceimped’ or blocked signal hose
from the induction manifold 1o the APT

I8 Iy setlntecrony?

YES

or leaking
Is it satisfactory?

Check thal the metal signa. pipe is

el

]

I

Clean out or repiace the hose

Rectify the pipe

Aeplace the APT

L ..

(APT)

Identification of air pressure transducers

Early 1987 model year cars have one APT
titted for both the boost contro! and fuel
injection systems.

Late 1987 and all 1988 madel year cars
have two APTs fitted one for the boost
control system and one for the fuel
injection system. Both APTs have three
cables connected to them via a rubber plug.
The colours of the three cables in each
loom are similar,

To identify the APTs warm-up the engine
and allow it to run at the idle speed setting.
Remove the rubber gtectrical plug from
each APT in turn. When the plug is removed
from the APT connected to the fuel
injection system, the engine will run rich
{lumpy!} and 1he rev/min will decrease. The
boost control system AFPT is the one that
remains copnected during this alteration in
engine idle speed conditions.

gL ||
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1O EYETRm

not blocked
YES )Replece the boost control ECU
i i >
il

——
Switch on the ignition ) . )
Wait for approximately 10 seconds NOQ ) System operating satisfactorily
ts tha boost control valve “clicking’ y y

continuously?

. JYESy

Retest the system
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Figure D2-9
Turbocharging system - fault diagnosis chart
Sheet 3 of 5 |
o1 . TSD 4737

D2-11



Boost control solenoid valve

Remove the two hoses from the adapter on
the boost control solencid valve

Connect a clean hose to one of the hose
connections on the adapter (se¢ item A}
Blow down the hose

Does air only escepe from the open
connection on the adspter and not from
the scresned vent port?

NO

est

Replace the boost control valve

Leave the hoses as in the previous test
Switch on the ignition

Blow down the hose

Does air now sscape from both the open
connection on tha adapter and the
screanad vent port?

NO )
V

lYE SL

Identify the boost corﬁ'r’ol system air
pressure transducer {AFPT) (refer to sheet
201 8]

Withdraw the plug from the APT

Switch on the ignition

Is the boost control solenoid valve

Withdraw the plug from the air pressure
transducer

Switch on the ignition

is the voltage on the green/slata cable
more than 3.6 volis?

gl

L

NO

J

‘clicking?
J\YESL

foost control salennid valve working
satisfactorily

Disconnect the electrical connecti
air pressure transducer, 1he boost
ECU {see item C). and the KE2-.
>{see item D)

Check for cable continuity betwed
the air pressure transducer and p
KE2-Jetronic ECU, and pin 10 or
control ECL

Ars thess continuaus?

Les]

Change the boost control systern ECU and
retest the system

Lesl

Measure the resistance cf the bo
solenoid valve
Is 1 26 to 27017
Joes]
o
Change the ECU
Retest the system
Is it now satisfactory?
]
e

Boost control system working s3




ns 10 the

controd

etronic ECU
WO  yRectby Tauiry cabies
n pin 2 on

n 19on the
the boost

ist confiral
WO Chongs the boost caniol sodenoid vahe

el

Check the breke lamps, automatic speed
NO control, and knock sansing systems

isfacrorily




Figure D2-9

Turbocharging system - fault diagﬁosis chart
Sheet 4 of 5
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Wastegate

Ensure that thera is no blockage of the

following

1. Wastegate signal pipe _

2. Compressor to boost control valve signal
pipe

3. Compressor signal pips tapping on the
turbocharger compressor

Ara thess componaents free from

obstruction?
1"“1
M

Remove the hose from the boost control
valve that {eeds air to the wastegate,

Fit the Mityvac purnp RH 12495,

Apply 0,41 bar {12in Hg) of air pressure to the
wastegate signal pipe and listen carefully

for the wastegate to operate,

Doas tha wastagate open when the air
ptEanure in applisd snd closs sgain whan
the pressure is released?

Tl

Wastagate operates satsfactorily
Proceed 10 chetk the dump valve system

NO

NO

Eliminate the blockage or replace tha
respactive component

Remove the wastegate

inspect the veive and diaphragm for sticking
and/or demage (including a ruptured
diaphragmj

Dump valve

Disconnect and blank the vacuum hose to
dump vaive vacuum swich. Disconnect 1t
vacuum hose from the dump valve at the
induction manifold. Connect the Mityvac
pump RH 12495 to the indyetion manifoid
hose connection.

Start the engine.

Is the dump valve closed?

iYES

Apply a vacuum of 0.5 bar {15 in Hg)
Does tha valve open rapidly (sudible
‘click’} between 0,4 bar and 0,47 bar (1
in Hg and 14 in Hg)?

i

Slowly release tha vacuum
Does the valvs closs a: the vacuum faill
below 0.42 bar {12.5 in Hg)?

e

Dump waive is operating satisfactorily

| [EGA
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o
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E
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Wiring diagram

Knock sensor— A bank

Knock sensor — B bank

From braking system

From speed control system
From fuel injection system ECU
From ignition system ECU

Ta ignition system ECU

To fuel injection system ECY

QO =~ WA =

To fuel injection system ECU
Purge control solenoid {if fitted)
Fuse

Air pressure transducer
Boost control solenoid
Boost control system ECU

Purge control vacuum switch (if fitted)



le yacuum hose to the
itch. Disconnect the
tump valve at the
mect the Mityvac
wdyction manifold

dt

EL
.
bar {15 in Hg}
spidly (sudible

o anc 0,47 bar {12

Inspect the system hoses and pipes YES Rectify or renew the pipes and hoses as
Ars they blocked? necessary

(7]

e
JM
i the vacuum fails N
in Hgj?

- S
Individually check and replace/overhaul the ]

| satis{actorily following

1. Vacuum switch
2. Solenoid valve
3. Dump valve

lal Js[ 3l

&llfn

The turbocharging system

1 Knock sensor 6 Air intake filter housing

2 Exhaust gas wastegate 7 Boost control solenoid valve

3 Dump valve vacuum switch B ignition input signal {engine speed}
4 Dump vaive solencid valve 9 Electronic control unit (ECLY)

5 Air pressure transducer



Figure D2-9

Turbocharging system - fault diagnosis chart
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Brake lamps, Cruise control, and Knock sensors

The boost control system switches to base

pressure and hence naturally aspirated *

performance if

1. The brakes are applied (stall torque
limiting function)

2. The cruise control is activated

1 [

Switch on the ignition . Refer to Workshop Manuals TSD 4700
Are the brake lsmps iluminated without ~ YES (Chapter G} or TSD 4701 and rectify the fault
depressing the brake pedal? _

JNol
g
Switch on the ignition
Depress the brake pedal and measure the
voltage at pin 20 of the boost contral ECU NO
{see item A}
I= it 10 to 13 valts?

Jves{

~
Disconnect pin 22 [cruise contred) from the
boost control ECU. Insulate tha wira vary

carafully. Retest the vehicle
Heas the performance improved?

dnol

Check the stop lamps circuit refer to
Workshop Manual TSD 4701

i Dar

-
m

il ]

S )Check for a fault in the cruise control system

Start the engine Disconnect the knock sensor connectors, one | N Check the condition and sonti
Check the operation of the boost control at a time (see item C} knock sensor cables. Note the
peieraerperie) ) 3:::;1:: :l:‘g l\I.::-.t-almge on the pink/green cable .-.—.lNO r Arejthay:continuous andiig
Is it *clicking’ at random? r""‘l-'" at the boost control valve plug condition?

Iz it groater than 9 volis and is the valve .

lNO L not “clicking'? | NO |
Tt

Stan and run the engine at idfe speed _lYES'L ] P
Mesasure the voltage on the pini/green cable o Rectity faulty cables
at the ! oost control valve plug
Is it less than 6 voits? YES }Replace knock sensor(s)

Irof
o

Stant the engine with the transmission in park Check the integrity of knock sensor cables at

Increase the engine speed to between 3000 N the pin connectors

and 3500 rev/min ES )Check pins, substitute knock sensors, and

Measure the voltage of the pink/green cable { ensure protective sleeves are securely

at the boost control valve plug fastened
Is it less then 5 volts?

__dnol

Sysiem operating satislactorily

=




ity od tha
phieiy YES ) Aeplace ECU
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Preliminary checks and conditions

tmportant

1. Unless a fault is absolutely obvious i is
recommended that the complete fault
finding procedure is carred out

2. Ensure that the battery is fully charged

3. Always use a digital multimeter to carry
out electrical circuit tests

4. Always switch off the ignition when
either disconnecting or connecting
electneal connections

E. Always remake any connection{s] before
proceeding to 1the next test

] |

Visually inspect the electrical connections to
the componems illustrated below. Detach the
multiplug from the boosi contro! ECU and
check the integrity of the 15 connections in

Symptems

Poor performance (general)
Poor performance {intermittent)
Excessive performance

Misfire
Overboosting
Detonation
——Surging [113 km/h to 144 km/h {70 mile/h to 90 mile/
Possible cause
L -—-1 i # —Knock sensors
] *—e Air pressure transducer
—e—0—0—20 Boost control valve
L - - Stall torque limiter - brakes
- } o Wastegate
L . *—@ Turbocharger
L L ®— Dump valve

1. Remake the connections

the piug NO
Are these satisfactory? 2. Replace the cables
—
lYESL
T , :
Switch on the ignition Disconnect the electrical plug from the boost
Wan for approximately 10 seconds WO con}rol valve o
Does the boost control valve “click’ Switch on the ignition and measure the
continuousty? voliage at the loom connector
Note The valve rmay ‘click’ briefly tor between 1s it 10 to 13 vohs?
5 and 10 seconds when the ignition .l"-.-'E E,L
is swiiched on
B T
YES Carry out checks 10 the air pressure transducer

Boon I:IDI;!.HH polenoid valve

loom

NO

valve

Check the cables to the boost control solenoi

E
= i

e,

Check the vaoltage on the purple/brown cable
Is it 4.9 to 5.3 volts?

NQ ) Check the boost eontrol valve

YES

- -
i

T
Check {or cable continuity between the black
cable and earth
I It pontinutusl

YES

Check the air pressure transducer

!

Amcriby Paulny cabie

Alr pressurs tansducer [AFT)

Enock ssnaom

Boort coniral ECU
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Boost control system air pressure transducer (APT)

ldentify the boost control APT {seeitem A)

the APT elactrical plug {see item A) for the
duration of the test

Do not remove the plug

Connect & multimeter between the
-purple/brown cable in the plug and earth
Switch on the ignition and measure the
voliage

s 4.9 to0 5.3 volts?

Caretully withdraw the rubber moulding from

NO

Is the reading zero volts?

o )

Jnsl

Withdraw the plug fram the APT

Check for cable continuity berween the black
cable in the plug and the body earth {see
item B

Is it continuous?

V]

JjEﬁy

Withdraw the plug from the APT

Check for cable continuity between the
purple/brown cable in the plug and pin 16 in
the fuel injection ECU plug {see item D}

Is it continuous?

ECuU

=i

YES

—

g

Replace the KE2-Jetronic fuel injec

Jresf

Is the voitage drop an the cable less than

0.05 volts?
Jrest

Do ngt remove the plug from the APT

Start and run the engine at idle speed
Measure the voltage between the green/slate
cabie in the plug and sarth

is it 0.7 to 1.0 volts?

L

NO

Jres

Withdraw the plug from the APT

Check for cable continuity between the
green’slate cable in the plug and pin 10 in the
boost control ECU plug {see item C}

)

¥
—
NO }

Rectify faulty cabte

Is it continuous?
l Sl'
S

Disconneci the metal manifold feed pipe from
the APT

Da not remove the plug

Switch on the ignition and measure the
voltage between the green/slate cable in the
plug and earth

Is it 2.2 ta 2.8 volts?

YES

Check for a ‘ceimped’ or blocked signal hose
from the induction manifold 1o the APT

I8 Iy setlntecrony?

YES

or leaking
Is it satisfactory?

Check thal the metal signa. pipe is

el

]

I

Clean out or repiace the hose

Rectify the pipe

Aeplace the APT

L ..

(APT)

Identification of air pressure transducers

Early 1987 model year cars have one APT
titted for both the boost contro! and fuel
injection systems.

Late 1987 and all 1988 madel year cars
have two APTs fitted one for the boost
control system and one for the fuel
injection system. Both APTs have three
cables connected to them via a rubber plug.
The colours of the three cables in each
loom are similar,

To identify the APTs warm-up the engine
and allow it to run at the idle speed setting.
Remove the rubber gtectrical plug from
each APT in turn. When the plug is removed
from the APT connected to the fuel
injection system, the engine will run rich
{lumpy!} and 1he rev/min will decrease. The
boost control system AFPT is the one that
remains copnected during this alteration in
engine idle speed conditions.

gL ||

|

e
s




1O EYETRm

not blocked
YES )Replece the boost control ECU
i i >
il

——
Switch on the ignition ) . )
Wait for approximately 10 seconds NOQ ) System operating satisfactorily
ts tha boost control valve “clicking’ y y

continuously?

. JYESy

Retest the system






