Section F6

Introduction

The contents of Sections FB, F7, and F8 apply to
198% model year turbocharged cars fitted with an
exhaust emission control system.

The exhaust emission control system (see fig.
FB-1) is designed to reduce the carbon monoxide,
hydrocarbon, and oxides of nitrogen content in the
exhaust gas.

Toe comply with exhaust emission control
regulations that apply in certain countries, cars
destined for these countries are fitted with 8 warm-
up catalytic converter and two main catalytic
converters mounted in parallel. The converters are of
the three-way catalyst type.

In order 1o achieve maximum efficiency the
catalytic converters reguire very accurate control of
the engine air/fuel ratio. This is accomplished by the
use of a continuous fuel injection system with ‘closed
loop’ mixture control (refer to Chapter B).

The following additional systemis also fitted
to improve the cantrol of exhaust emissions.

The air injection system comprises a belt driven
pump, that during the warm-up period passes air via
check valves to the exhaust manifolds. The injected
air combines with the exhaust from the combustion
chambers to promote oxidation of the gases and
reduce the catalytic converter warm-up time.
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Fig. F6-1 Exhsust emission control systems
. 1 A’ bank air manifoid 5  Heated oxygen sensor
2 Air meter and fuel distributor assembly 6 ‘A’ bank exhaust manifold
3 Airpump 7 Main catalytic converters
4  Warrn-up catalytic converter
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Whenever the coofant temperature is abave 33°C
{91.4°F}, a switch in the thermostat housing opens,
" thus deactivating the clutch on the air pump pulley.
An overspeed limiting device alse deactivates the
pump ciutch at engine speeds in excess of
3000 rev/min. Whenever the clutch is deactivated,
the air pump is disengaged and there is no air
‘injection. ’ = v

For details of the servicing and maintenance
requirements of the exhaust emission control system,
refer to the Service Schedules Manual TSD 4702,

F6-2
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Section F7

Air injection system

The air injection system comprises a belt driven air

purnp which delivers air via check valves to the
exhaust manifolds during the warm-ljp phase of
engine operation. This air combings with the exhaust
from the combustion chambers and promotes

oxidation of the gases and faster warm-up of the

catalytic converters.

The air injection system only operates
immediately after a cold start. It is switched off
when the engine coolant temperature rises above
33°C {91.4°F) via a relay connected to the air pump
clutch.
The relay is operated by a temperature switch
situated in the thermostat housing and switches off

ES

P

4

Fig. F7-1 Airinjection system
1 “A’bank airinjection feed pipe & Clutch assembly
2 Air pump inlet hose 6 ‘B’ bank air injection feed pipe
3 Air pump outlet hose 7 Check valves
4  Air pump 8 Air filter housing
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the electrical supply to the air pump clutch.

In order to protect the pump from excessive
speeds, particularly after starting in iow ambient
temperatures, the clutch is disengaged when the
engine speed exceeds 3000 rev/imin. This is achieved
by using a speed signal from the engine management
system ECU.

The speed signal is processed in a separate
control unit which outputs a signal to the air injection
relay when the engine speed exceeds 3000 rev/min.
The relay then cuts the electrical supply to the air

pump clutch which disengages the drive to the air
pump.

Air injection pump
The rotary vane pump incorporating a clutched drive,
is mounted at the front of the engine and is belt
driven from the air conditioning system compressor
pulley. Drive is engaged when an electrical currect is
applied 1o the clutch.

Filtered air is supplied to a port on the rear of the
pump from the engine air cleaner housing. Air is
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Fig. F7-2 Air pump speed limiting
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Figure F7-6

Air injection system - fault diagnosis chart
Sheet 1 of 2
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fuse Ad [10 amp), fuseboard 1
Fuse B5 {20 amp}. fuseboard 2
Fuse B3 (15 amp), fuseboard 1
Fue! pump relay :
Thermostal plug and socket 12 wa
Coolant temperature switch plug
Coolant temperature switch

Air injection pump clutch

Air injection pump plug and socket 2 way
Air injection relay '
K-Motronic ECU

Air injection ECU
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Important

Belore carrying out & test ensure 1hs? the

following condiions apply

1 The battery 1s fully charged

2 The engine is cold

3 Use 2 multi-meter to carry out the tests

4 The ignition is switched off wher gither
disconnecting or connecting elecirizal
connechions

5 Always temake any conneclion
immediately a 1est is complele

6 Ensure that the fuses listed are nact
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At the rear of the arr pump locate the hose |

that supplies air to the check valves.

Detsch the hose. NO
Start and run the engine at idle

Is sir pumpaed from the outlet pon?

YES

o

With the engine running disconnect the air _I_
injection pump plug and sockel 2 way {sem
item 9

Doas the clutch disengage so that no air
is pumped from the outlet?

t

e

Stop the engine.

Connect the outlet hose 1o the pump.

Connect the plug and socker 2 way. ]8]
Stan the engine and carry out 5 leak theck

is this satisfactory?

Iy

Increase the engine speed 1]
Does the pump clutch desctivete
whenever the engine speed sxceeds
approximatsly 3000 rev/min?

YES

S
Reduce the engine speed 1o idle,
Allow the engine 10 warm-up
Dooes the pump clutch desctivate when
the coolant temparsture excesds
spproximmely 50°C (122°F)? NOD

LS
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pumped to the exhaust manifolds from the second
port on the rear of the pump assembiy.

Check valves -

Check valves are located in the air injection pipes
between the pump and the exhaust manifolds. Each
check valve operates as a one-way disc valve 1o
prevent the flow of exhaust gases back to the air
pump.

Air pump drive belt
Before commencing to adjust the drive belt inspect it
for signs of wear or cracking. if the belt is found
unsatisfactory it should be renewed.

The belt tension must be checked at 2 point
midway between the two pulleys {see fig. F7-4) by use
of a beit 1ension meter.

Belt dressing must not be applied to prevent belt

ship

Refrigeration compressor to air pump

Load may be applied on either side of the belt run.
New belt and retensioning load.

Belt tension meter 24,9 kgf to 29,4 kgf {55 Ibl 10

65 Ibf}.

1. The tension of the belt is adjusted by altering the
position of the air pump.

2. Slacken the pivot setscrews located at the front
of the air pump.

3. Slacken the adjusting arm pivot nut situated on
the air conditioning system compressar.

4. Slacken the tensioner nut on the threaded
adjustment arm.

5. Adjust the tensioner nut until the belt tension is
correct.

6. Tighten both pivot setscrews and the adjusting
arm pivot nut.

7. Check that the belt tension is still correct when
the air pump is fully secured.

Air pump - To remove and fit

1. Slacken the worm drive clips securing the pump
inlet and outlet hoses.

2. Release the belt tension {see Air pump drive
belt}.

3. Unscrew and remove the pivot setscrews and the
adjusting arm pivot nut.

4., Withdraw the pump.

5. Fit the air pump by reversing the removai
procedure, ensuring that the belt tension is correctly
set.

- Checking the air injection system for leaks

1. Ensure that the engine is cold.

2. 5Start and run the engine.

3. Inspect the various hoses and components within
the systemn for air leaks. If an air leak is suspected,
coat the suspect component with a soapy solution;
soap bubbles will confirm an air leak.

4. ‘As the engine coolant temperature reaches 33°C
(31°F)} the air pump clutch will be disengaged and
the air injection system deactivated.

Fig. F7-4 Air pump drive belt adjustment and
tension check point

Fig. F7-8 Air pump clutched puliey
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Airinjection system - Functional chack
Refer to figure F7-6.

Afr injection clutched pulley - To remove and it

{see fig. F7-5) '

1. Slacken the drive beit tension.

2. Insert 8 & mm Allen key into the end of the
pump shaft, to hold the shaft stationary.

3. Unscrew the pulley securing nut from the pump
driving shaft.

4. Withdraw the friction clutch.

5. Remove the small circlip from its groove in the
drive-shaft. Note that the circhip is fitted with the
chamfered side pointing away from the pump body.
6. Withdraw the puliey/bearing housing. from the
bearing surface of the air pump drive-shaft ]

7. Remove the large circlip from its groove in the
drive-shaft. Note that the circlip is fitted with the
chamfered side peinting away from the pump body.
B. Withdraw the electro-magnet from its locating
dowel in the purnp body.

9. Fit the clutched puliey by reversing the
dismantling procedure.

F7-4
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Figure F7-6
Air injection system -~ fault diagnosis chart
Sheet 2 of 2 |
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Stop the engine. Check the voltage on the black/blue cabie st i

Check the voltage on the blue/black cable in the engine/thermostet plug and socket 12

the sir injection purnp plug and socket 2 way NO way {itemn 5) NO
{see item 8} Is it 12 volts? T
Is it 12 vols? -JIES
YES _,A-l-
Withdrew the air injection refay {iterm 10).
Chack the voltage on the black/blue cable in
the refay base NO
Is it 12 volts?
QES} : Rectify faulty @
Withdraw the air injection relay ON
Disconnect the air injection pump plug and
/L sockel 2 way (item 9).
\-..,_ Check for contingity of the blue/black cable l M
[ [isconnect the air injection pump plug and between items 9 and 10 )
sockel 2 way {see item 9). Is it continuous? YES )Replace the ai
Carry oul a continuity test through the pump W

ctutch from the air injection pump plug and
socket 2 way
Is it continuous?

Rectify or replace faulty cable(s)

NO/}

Jrese

o
Rectify or 1eplace favhty cable{s) or chaich
assembly due to electrical failure

Cnwl any SUSpEC] [CAMIE OF CORTpoNENTE with g
soad solulisn

Sran the gngine, endure The coolam
lemperEiune & below 33°C |91°F| snd agam
Enrfy Ol 5 lEak chech soap bubbles will
confirm gn mf lmak on the SuSpect joints o2
COMMpONErTiE

Withdraw 1he fuel pump refay {item 4).

Ll L)

Check far continuity at the pink/white cable

Withdraw the air injection relay {item 10) between 1he relays

NO

NO ) Rectify faulty

Stant the engine.

Check the voliage on the pink/white cable in
the relay base

Is it 12 volts?

Is it continuous?
AEST

B il
Withdraw 1he fue! pump relay {itern 4).

Check the valiage of the pink cable in the
relay bese

VESE

Temporarily iit the fuel pump relay (itemn 4) 10
the air injection relay {item 10] base.

Bridge the pink cable and the pink/white
cable in 1he relay base (see illustration).
Retest the systermn and check that the pump
deactivates whenever the engine speed
exteeds approximately 3000 rev/min

Dowss this heppen?

Is it 12 volts?

S\

Replace the fuel pump relay {item 4)

Replace the air injection relay

~NO_-

cable from the air injection relay base 10
connection § on the air injection ECU
litem 12)

Is it continuous?

Rectity faulty cable

YES>
1 4

Check {or cable continuity of the orange/blue ‘
o

i

ES~

Check cantimuity of the eanh cabile From air

Refer 10 TSD «
Check the ele
B5 on fusebot

NO

[ 3

Check the voltage a1 connection 9 on the air

injection ECU (item 12} GBI R8s

Connectian 1 to earth

NO ' Rectify faulty

YES }

Is it continuous? [

Is it 12 vohs?
<NC%

Fefer 10 TSD 4848,
Check the electrical feed white/siate cable 1o
fuse A4 on fuseboard 1

1%L

Replace air injection ECU

Replsce the termpersture swaich [iem 7)




Check the voltage on the pink/white cabie at

ina/th 1 1 Refer 1o TSD 4848
:?::(:ﬂn,m?r ce U NO ) Check the ignition feed pink/white cable w0
Is it 12 volts? fuse B3 on fusbosrd 1

!

tble

Ensure that the engine is still cold {ie
coolant temperature below 33°C {51°F).

Disconneci the engine/thermostst plug and Check the cable connections within the
cocket 12 way {item 5}, YES ) engine/thermostst plug snd socket 12 way
Check for continuity between the orange and iitem 5)

The pink cabies in ki piug .

Is it continuous?

injection relay

Iy!

Withdraw the 1emperature switch plug [item
6) and bridge the coniacts in the plug.

Disconnect the engine/thermostat plug and
socket 12 way {item 5},
Beneal the continuity check between the

YES Replace the temperatyre switch in the
thermosiat housing

orange and the pink cables in the plug ¥
Is it continuous?

Iy

With the plug and socket 12 way [item 5} l A

and the plug {item 6} s1ll disconnected but . )
the bridge removed, check the orange and YES JiCheck and rectify the ceble connactions

the mink rshloe indandualle far anntinoaite
i He vy T 20r

12 pink cables individusl tinuiny
Is each cable coantinuous? |

eble

iy

S

Rectify faulty cable(s)

L)

BaB
trical feed pink cable to fuse
rd 2

:ahle




Check the voltage on the pink/white cabie at

ible

the engi"i’t/'h?' Lo G U L NO g:u'ecﬂk‘:,h:si':n?tga?feed pink/white cable 10
&8 m
::.; !|2 vo:u? I tuse B3 on fushoard 1
J\YESL
el
Ensure that the engine is still cold [ie
coolant temperalure below 33°C {51°F). — -
Disconnert the engine/thermostat plug and Check the cable connections within the
socket 12 way {item 5). YES ) engine/thermostst plug and socket 12 way

Check for continuity between the orange and
The pink capies in ki piug

injection relay

ts it continuous?
ly!

Withdraw the temperature switch plug [item
6) and bridge the contacts in the plup.
Disconnect the engine/thermostat plug and
socket 12 way {item 5},

Renes the continuity check hetwesn the
orange and the pink cables in the plug

Is it continuous?

{item 5}

9!

With the plug and socket 12 way [item 5}
and the plug (item &} still disconnected but
the bridge removed, check the orange and

the pink cebles individually for continuity

Is each cable cantinuous?

Replace the temnperature switch in the
thermosiat housing

YES

|

able

!

T

Rectify faulty cabie(s)

L)

4B
trical feed pink cable to fuse
rd 2

31111

Y
) Check and rectify the cable connections




Section F8

Catalytic converter system

The catalytic converter system uses two main
converters mounted in parallel and a warm-up
converter which houses a heated oxygen sensor in its
outlet cone. A three-way catalyst is used in each
converter.

The warm-up converter is positioned downstream
of the turbocharger and close to the engine. This is
to minimise the time taken to reach its aperating
temperature.

To further reduce warm-up time, the warm-up
converter and the pipe ieading from the turbocharger
are lagged with a thermael insulating material.

When the engine is running under boost
conditions a proportion of the exhaust gas is diverted
around the warm-up converter. The diverted gases
by-pass both the turbocharger {to limit boost
pressure) and the warm-up converter {to limit
converter temperature).

The twin main catalytic converters are situated in
the central under floor area. The connecting pipes
between the warm-up converter and the main
converters are partly lagged with thermal insulating
material to retain exhaust heat for optimum catalytic
conversion.

Each three-way catalytic converter promotas
reactions bstween the hydrocarbons, carbon
monoxide, oxides of nitrogen and residual oxygen in
the exhaust gas. Optimum catalytic conversion
efficiency is achieved when an essentially
stoichiometric airffuel mixture is present. This
condition is achieved by means of the ‘closed loop’
mixture control system {see Chapter B).

Warm-up catalytic converter assembly — To remove
and fit

1. Unscrew and remove the oxygen sensor.

2. On cars produced to the Japanese specification,
unscrew and remove the exhaust thermocouple
probe,

3. Unscrew the clamp nut from the three joints
situated adjacent to the warm-up converter assembly.
4. Free the joint clamps and manipuiate the
assembly to release the joints. Collect the olive from
the rear joint and the restrictor from the by-pass pipe.
5. Support the weight of the downtake pipes.

6. Unscrew and remove the nuts and ctamps from
the rear of the downtake pipes. Free the joints and
withdraw the downtake pipes.

7. Unscrew the setscrew securing the warm-up
converter bracket to the crankcase

8. Withdraw the warm-up converter assembly.

9. Fit the assembly by reversing the procedure,
noting the general fitting instructions.

N

Twin main catalytic converter agsembly - To remove

and fit

1. Remove the screws retaining the grass-fire

shield{s) that are situated below the two catalytic

canverters.

Note Take care when removing the shield{s) as any
sharp edges could cause injury to the
operator's hands.

2. Ensure that the weight of the converter assembly

is temporarily supported.

3. Support the weight of the exhaust system before

AJETT
Fig. FB8-1 Catalytic converter system
1 Twin main catalytic converters
2 Warm-up catalytic converter
TSD 4737
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and after the converters assembly.

4. Locate the exhaust joints befare and after the
converter assembly.

5. Unscrew the nuts from the exhaust clamps.
Collect the washers, withdraw the bolts and free the
clamps.

6. Discard the temporary support and withdraw the
wwin catalytic converters assembly.

7. Collect the four sealing rings from the joints as
the assembly is removed.

8. Fit the catalytic converter assembly by reversing
the removal procedure, noting the general fitting
nstructions.

General fitting instructions

The sealing rings and pipe flares must be tharoughly
clean and free from scale. They may be lightly
dressed with fine emery cloth if required.

1. Apply Never-seez anti-seize compound to the
clamp bolt threads before assembly.

2. The sealing rings, pipe flares and grooves in the
spherical joint clamp brackets should be lightly
smeared with either graphite lubricant or Never-seez
compound. This will assist alignment of the parts
upon assembly.

3. The pans should be loosely assembled and then
manceuvred to give the best alignment, before the
joints are tightened.

4. Smear the threads of the oxygen sensor with
Never-seez assembly compound. It is important that
the Never-seez is applied only to the threads of the
unit. Care must be taken to ensure that the
compound does not contact the slotted shield below
the threaded portion.

5. Torque tighten the exhaust clamp nuts and
oxygen sensor to the figures given in Chapter L

Do not allow the assembly compound 1o enter the

exhaust system, particulariy up stream {in front} of

the catalytic converters otherwise damage to the
—zonverters assembly will resuft.

Heated oxygen sensor
For details relating to the heated oxygen sensor refer
to Chapter B

Exhaust system temperature warning lamp

On cars conforming to & Japanese specification an
exhaust temperature warning system is fitted. The
warning panel for this system is situated on the
facia. lHumination of the panel indicates that an
excessive temperature condition caused through an
engine matfunction has occurred in the exhaust
system.

If an excessive temperature condition is
indicated, stop the vehicle as soon as possible and
switch off the ignition. After three minutes the
engine may be started again and providing the
warning lamp remains extinguished, the vehicle can
be accelerated gently up to a speed of 30 km/h
{18 mile/h). This speed must not be exceeded until
the cause of the warning has been corrected by

referring to the appropriate fault diagnosis flow chart
(see fig. FB-4).

To check that the warning panel bulb is operating
satisfactorily, ensure that the panel illuminates during
engine cranking {i.e. starter motor engaged)|.

Exhaust system
for information relating to the remainder of the
exhaust system refer to TSD 4700 Chapter

Exhaust system.

Catalytic converter protection .
To protect the catalytic converters from possible
damage the following precautions should be taken.

Unleaded gasolene

Use unleaded gasolene only 80 AKI {95 RON)* Min,
The use of leaded gasolene will result in a substantial
reduction in the performance of the catalyst.

Under no circumstances add fust system cleaning
agents 1o the fuel tank for induction into the engine,
as these materials may have a detrimental effect on
the catalytic converters.

* AKI = Anti-knock index
RON = Research octane number

Engine malfunction

If the engine misfires or suffers from a lack of power
that could be attributed to @ malfunction in either the
ignition system or fuel system, operation of the
vehicle should be discontinued. Driving the vehicle
with a malfunction could cause overheating and
consequent damage 1o the catalytic converters.

Fuel

Do not allow the vehicle to run out of fuel. A warning
lamp situated on the facia illuminates 1o warn the
driver of a low fuel level. If the vehicle runs out of fuel
at high speed, possible damage to the catalytic
converters could result.

Starting the engine

The vehicle must not be pushed or towed to start the
engine. Failure 1o observe this warning could cause
overheating and consequent damage to the catalytic
converters.

Exhaust emission control system

It is important that the vehicle is maintained in its
correct operating condition. Failure to do so will
resuit not only in loss of fuel economy and emission
control but could also cause damage to the catalytic
converters due to overheating.

F8-2
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Figure F8-2

Exhaust temperature warning system -

fault diagnoesis chart
Sheet 1 of 2
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Figure FB-2

Exhaust temperature warning system -
fault diagnosis chart .
Sheet 2 of 2
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Diode board 1
Warning lamp
Other than Eu
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Engine runniq
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plug and socl
Speedometer|
Fuse -
Right-hand ‘A
point
Thermocouph
Engine compl
and socket
Exhsust temy
warning 2 wa
socket

11 Electrical con!
12 Exhaust temgp
warning 4 we
socket
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Remane the elettiical connethons ensuy

Keep the 2 way plug and socket disconnected,
Connecl the muttimeter between the end of
the brown cable {see item 10) and earth.
Connect the mutnmeter from the engine
—*| companment between the end of the blue
table (see item 10] and earth

brown}
Do the cable colours correspond?

NO \ that the cable colours maich {i.e. brown 10

Remake the con

JYES G

]\ Check the warr

1. Disconnect the catalyst overheat ECU 4
way plug snd socket {see items C, D, and 12}

{ Ie oither cable shortad to sarth?

JYEST

2. Disconnect the dicde board 10 way plug

[Rectiiy the cable{s)

{see item E and 1}
Check the black/purple cable

Is it shorted to earth?

Referto TSD

NO ?Is it satisfacton

Check the colou
4 way Connecio
Is the colour m

2\

Rectify the fault on the black/purple cable

Check the voitag
ECU 4 way plug
ang 12)

15 it 12 volte?

Check the white
way plug ang sa
to the waming |
Is it 12 volts?

Disconnect the
{seeitems C, D
Check the biz
{see item G anc
iz it continwot

Subzinuie both
1 Vet e TR
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0 way plug
ope plug

3 SERSOr

31

*onnection
post earth

probe
rtment plug

srature
¢ plug and

rol unit
eralure
y plug and

wctions costectly

ng lamp tes1 circuit.
1848

?

2EsE
rrglehing of the cables in the

{see items C. D, and 12) NO
itching comrect?

Jvesh

: on the white cable a1 the
snd socket (see items C, D,

1
|

EYES}
‘purple cable from the ECU 4 1
|
l
|

-key (see items C, D, and 12)
mp bulb {see temn F and 2)

EAG
2CU 4 way plug and socket

and 12}
~k cable to the ezrb point

7)

1
ND Rectity as necessary

[

Cotrect the cable mis-maich

Check 1he ignition feed white cable from the
fuse for 12 volts supply {see wiring diagramj}

MO

NO

end/or shon circuiting 1o another cable

ND Rectify the fauh an the black cable

>
> Check the white/purpte cabie for continuity
>

L

s?
vess

the ECLI and thermocouple in

the 1est
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