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Section G2

Fuel evaporative emission control system

A fuel evaporative emission control system is fitted
on all cars confarming to the following specifications.

Australian
Japanese
Middle East
North American
Taiwan

The system eliminates direct venting of the fuel
tank and therefore, prevents the release of
hydrocarbons into the atmosphere.

Fuel vapours from the fuel tank are collected and
stared in a charcoal filied canister situated under the

left-hand front wing. When the canister is purged, the
stored fuel vapours are extracted from the charcoal
and burnt in the engine.

The fuel tank is located at the forward end of the
luggage compartment, behind the carpet covered
panel,

An expansion tank situated within the fuel tank
inhibits complete filling and provides fuel expansion
volume to cope with extreme temperature conditions.

A combined pressure/vacuum relief valve is
located in the fuel filler cap.

A rollover tube with a restrictor is incorporated in
the vent line from the fuet tank to the control canister.
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Fig. G2-1 Fuei evaporative emission control system
1 Purge connection 4 Canister
2 Control solenoid == 4 doorcars
3 Rollover tube —z==- 2doorcars

Note The purge connection to the engine varies
slightly depending upon the specification of
the vehicle.

On cars conforming to either the North
American or Japanese specifications the purge

connectioh is to the the air guide housing (as
illustrated abovel.

On cars canforming to the Australian,
Middie East, or Taiwan specifications the purge
connection is to the throttie housing.
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Purge control system (Turbocharged
engines}

Durmnp valve vacuum switch

Dump valve solenoid valve

Purge control vacuum switch

Purge control solencid

Adapter

Hose from fuel tank vent

Canister
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Fig. G2-3
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Emission contro) canister
Air intake

Baffle

Carbon granules

Baffle mat

Screen

Stand tube

Purge line connection
Fuel tank vent connection

This prevents fuel from reaching the canister during
harsh manoeuvres ar in the event of vehicle
inversion.

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

Naturally aspirated engines {see fig. G2-1)
Operation of the purge system is controlied by a
solenoid mounted in front of the ignition distributor,
This solenoid is controlied by the throttie position
switch and also on cars conforming to an Australian,
Japanese, or North American specification, by a
switch mounted in the thermostat housing.

The canister is purged whenever the engine is
running except at the idle speed setting, or on cars
fitted with the thermaostat housing switch, if the
coolant ternperature is low.

Turbocharged engines {see fig. G2-2)
The purge control system comprises a solenoid valve
and a vacuum switch.

As the accelerator pedal is lightly depressed with
the engine running, a gated orifice is uncovered by
one of the throttle plates. The increasing vacuum then
applied to the control line via the throttle housing,
solenoid valve, and hoses draws the stored vapours
from the canister into the induction manifoid.

When the accelerator pedal is further depressed,
the manifoid vacuum falls, and-at a predetermined
value the vacuum switch operates to close the
solenoid valve. This seals the purge line to prevent a
reverse flow oceurring under boost conditions.

Emission control canister

The evaporative emission control canister is mounted
under the left-hand wing. It is a cylindrical container
filled with activated carbon granules. These granules
are retained within the canister by a system of baffles
and screens as shown in figure G2-3.

The top of the canister incorporates a tube, open
to atmosphere to admit purge intaRe air. In the base of
the assembly is one connection for the fuel tank vent
hose and another connection for the purge line.

At the mileage specified in the service schedules
remove the cantrol canister and fit a new assembly.

Ernission contro! canister — To remove and fit

1. Locate the emission control canister under the
left-hand front wing {see fig. G2-4). Using the special
pliers RH 8090 remove the securing clip from the
canister end of the purge hose.

2. Withdraw both hoses fitted to the canister. Label
each one to facilitate assembly,

3. Unscrew the four setscrews retaining the control
canister in position.

4. Withdraw the canister from under the wing.

5. Note the position of the canister in relation 1o the
maunting bracket and unscrew the retaining worm
drive clip.

6. Fit the new canister to the mounting bracket and
tighten the retaining worm drive clip.,

G2-2
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7. Ensurethat the canister is in the correct position
reiative to the mounting bracket.

B. Fit the assembly to the vehicle by reversing the
procedure given for removal, noting that @ new hose
securing clip should be used.

Fuel tank vent

The fuel tank is vented to the filler neck via two
connections. This allows sdeqguate venting of the tank
during filling.

A separate vapour line from the centre of the tank
(the rollover tube) almost encircles the tank before
passing to the evaporative loss canister. The vent line
is situated under the floor of the car on the left-hand
side as shown in figure G2-1. It includes a restrictor at
its highest point and passes around the tank to
prevent liguid fuel from entering the canister during
harsh manoeuvres or in the event of vehicle inversion,

In the event of a biockage in the vapour line to the
control canister, 2 combined pressure and vacuum
refief valve is incorporated into the fuel filler cap. The
valve prevents an excessive pressure build-up in the
fuel tank caused by fuel vaporization or vacuum as
the fuel is consumed.

Far all other details of the fuet tank refer to Chapter
C, Fuel system,

Fuel evaporative emission contral system — To jeak
check
Whenever the various pipes, hoses, and components
of the fuel evaporative emission control systermn are
disturbed, the system should be checked for air leaks
upon assembly.

To test the system proceed as follows.
1. Withdraw the fuel tank hose from the canister
and connect it to the test equipment shown in figure
G2-5.
2. Apply sir pressure to the fuel tank hose via the
test equipment. Apply pressure until a reading of 380
mm (15in) Hz0 is antained and then close the pressure
supply.
3. After five minutes again check the pressure
reading. The reading should not have fallen by more
than 12,7 mm {0.5{ in}.
4. | the pressure drop is more than 12,7 mm
(0.50 in} progressively treat all joints in the system
with a soap solution to detect air leaks.
5. Rectify any air leaks and again ‘leak check’ the
system.
6. During the five minutes leak down, visuaily inspect
the hoses, pipes, and connections that are routed
under the car. Commence where the hose exits from
the body at the rear and follow the system to the loss
control canister.

Ensure that the hoses are secure in the rounting
clips.
7. When the system is satisfactory, detach the test
equiprment and connect the hose to the control
canister. )

Purge line
The purge line connects the contro! canister to the
engine induction system.

A0 T

Fig. G2-4 Fue! evaporative control canister and
mounting bracket setscrews.

IV

Fig. G2-5 Leak check test equipment
1 Connection to fuel tank/canister hose
2 Pump
3 One-way pressure valve

Air from the atmosphere is drawn downwards
through the carbon granules in the conister and
collects the stored fuel vapours. This mixture then
passes from the base of the canister to the throttle
body or the air guide housing, where it is drawn into
the engine induction system.

Purge flow rate — To check

Naturally aspirated engines

1. Fit a flowmeter RH B725 between the pipe from
the canisier and the hose 1o the control solenoid (see
fig. G2-6).

2. Startthe engine,

3. Oncars conforming to an Australian, Japanese,
or North American specification, ensure that the
coolant temperature is above 33°C (91°F).
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Fig. G2-6 Connecting the flowmeter
A Turbocharged engines
B Naturally aspirated engines

4. Increase the engine speed ta 2500 rev/min by
opening the throtties.

5. Check that the purge flow rate complies with the
following chart.

Specification Flow rate

ft*/h litres/min

Japangae 15-30 7.1-14.1

North American

Australian
Middle East 20-40
Taiwan

94-188

Turbocharged engines

1. Fit a flowmeter RH 8725 between the hose from
the canister and the adapter {see fig. G2-6).

2. Disconnect the hose from the purge control
vacuum switch,

3. Connectthe Mityvac pump RH 1249510 the
vacuum switch.

4. Start the engine and apply a vacuum of 381 mm

Hg {15 in Hg) to the vacuum switch.

The control solenoid should now open and the
flow through the systemn register on the flowmeter.
5. Increase the engine speed to 2500 rev/min.

6. Check that the purge flow rate is between 20 ft* /h
and 40 ft? /h (9.4 litres/min and 18,8 litres/min).

All cars

H the flow is less than the minimum, check for the
following.

1. Airleak in hoses/pipes.

2. Blockage in hoses/pipes.

3. Control system malfunction.

4. Incorrect ignition timing.

If the flow is in excess of the maximum, check for the
following.

1. Excessive lean mixture strength.

2. [ncorrect ignition timing.

3. Airleak between the throttie body and the
induction manifold.
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Figure G2-7
Purge control system -~ fault diagnosis chart
(Naturally aspirated engines)
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Check the purge flow rate

Important

Before carrying out a test ensure |

foflowing conditions apply.

< 2

Detach the hose from the wing valance pipe
{see item A}

Fit an additional hose to the valance pipe
Can you blow down the hose and through

the canister?
I
Ignition off

Can you blow down the hose and through

the solenoid?
I’ESL
S
lgnition on
Can you blow down the hose and through
the solenoid?

NG

Disconnect the thromtle position switch at the
plug and sockel {see item C and 9)

lgnition on

Can you bigw down the hose and through

the solancid?
iy

Detach the temperature swiich plug

{see itern D and 3}

Ignition on

Can you blow down the hosa and through

the solenoid?
U

Detach the temperature switch plug

{see gem D and 3)

Igrition on

Partially open the throttles

Can you blaw down the hose and through

at the throttle position switch ph
Is it 12 volts?

' 100

1. The battery is fully charged
2. The engine is cold
3. Use a multimeter to carry out 1
Irvestigate and rectty B bocked pipe andAar 4. The ignition is switched off wi
NO Pt disconnecting or connecting el
conNeclions
5. Always rernake any conngctiorn
immediately 5 test is complete
"‘-. Investigate and rectify blocked hoses to the e E,:;:z: o that fuse B3 on fusabr
throttle body or renew the control solenoid " .
V) {see item 7) 7. Visually inspect the hoses for |
Check a. Throttle position switch
n‘-. circuit
) NO ‘} b. Temperature swich and
Measure the voltage on the white/purple cable
at the solenoid plug and socket
"\ {see item B and 6)
YES §s it 12 volts? YES "}
r;‘ Disconnect the solenoid plug and
Check the black ¢able 10 eanth foi
Is it continuous?
Chack the temparature switch circuit
Leave the throttle position switch
disconnected.
Disconnect the ternperature switch plug
see item O and 3},
|[Bridge the cables }n 1he plug. 1| Unbricge the temperaiure swiich
Ignition on YES Measure 1he voltage on the whit
YES Can you blow down the hose and through = temperature 5;""“"" plug.
the solenoid? Is it 12 vohs?
é\mﬂ } NO
Mg
feplace the temperature switch 1
4
B, Refer to TSD 4701
R N k the ignition { hit
YES Check the throttle switch circuit M E:ﬁz < ;b;;?; '.:'On eed white'ca
leave the temperature switch plug
disconnected.
Measure 1he voltage on the white cable at the
throrttle position ;\;vilch plug and socket £ St The hronioe el
{see item C and 9J. nsure e throttles gre clos
MO Is it 12 volts? YES 7 Measure the voltage on the blue

the solencid?
st

Cars produced to a Middle East and

Taiwan spacification do not have & Replace the throtile position swi

Control systems function satisfactorily

temparature switch

LLAYY
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Fuse

Temperature switch plug
and socket {12 way}
Temperature switch plug
Tempergture switch
Diode

Solenoid plug and socket
2 way)

Solenoid vaive

Engine earth point
Throttle position switch
plug and socket {4 way}
Throttle position switch
plug

11 Throttie position switch
& Splice
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-
=]

Fie
io

:|n

x
-

!

pochal

Replace the solenod

romnnLIy 1

illug
cable in the

—

s to fuse B3

Rectify the fault on the black earth cable

Check for continuity of 1the siate/biue cable
from the diode to the temperature switch plug

Measure the voltage on the slate/blue cable as
it enters the diode (see tem F and 5)

{see item D and 5).
This will inclugde the 12 way connecior
{see item E and 2)

Is it 12 volts?
J\YES}

Measure the voliage on the white/purple cable
as it exits from the diode
is 11 12 voits?

Replace the diode

Check lor continuity of the white curple cable
from the controd solenoid pfug and socket

§.
wirple cable

YES

Measure the voltage on the white/purple cable

al the solenoid plug and socket
{see nem B and 6)

{see itlem B and 6) 1o either

Temperature switch circuit - The diade

{see item F and 5)

The throttle switch circuit — The switch plug
and socke {see item C and 8}

and socket

is it 12 voits?
3780

Disconnect the solenmd plug and socket.
Check for continuity on the black cable from
this piug to the engine earth point

{see item G and B}

Is it continuous?

Rectify the fauli on the black eanr cable

NO
P
NO ?

YES )Heplace the solenaid
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Figure G2-8
Purge control system — fault diagnosis chart
{Turbocharged engines)
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Check the purge flow rate

1L

Detach the hase from the adapter (see item A)
Can you blow down the hoss and through NO

Investigate and rectify a biocked pipe and/or
canister

the canister?
2L

Ignition off
Can you blow down the hose snd through  YES } Replace the solenoid
Yl Sulyoyar S | Y iWleasure the voltage of the whites
NO the purge control salenoid 2 way
-l } socket {see itemn F and &}
it L. i Is it 12 volts?
Ignition on Maintain the 3BT mm Hg (15 in Hyg} YES
Connect the Mityvac pump RH 12485 to the N| vecuum to the switch throughout these
purge cantrol system vacuum switch testis.
{see itern B ang 5). Apply 381 mm Hg NO ','I Measure the vohage on the white/hlue cabie
{15 in Hg} to the switch _‘/‘ al the_z vacuum switch 4 way plug and sockel NO Measure the voltage on the white
Can you bipw down ths hose and through [se'e item C and 4} vacuum switch 4 way plup and st
the solsnoid? Is it 12 vohs? {see item C and 4}
$"E5-L’ bu i 12 wolis?
- {YES
Ignition on YES Replace the solenaid o
Release the vacuum :
Can you blow down the hoss end through ¥ Replace the vacuum switch
the solanoid?
ANOL
e
Control system functions satisfactarily
108 F1 Key
134 = agn T ™ 3 0y W RYE B W 1 Fuse
e 2 Right-hand v
B3 n ﬂ engine foom
socket (9 wa
3  Puige contrg
L plug and soc
E‘ 4 Vacuum swil
(4] O & . t‘ wavh
yil &1 ACUUM Wil
--l"""" . ,.':. ! L ﬁ L 6 Soleroid ply
{2 wav}
7 Soleroid vah
8 Engire earth
® Sphce
[*c8] e r 2] 6w [ecp]ies_gn
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Bl ealsts g YES

Disconnect the sofenoid plug and socket NO } Rectify the fauk of the black earth cable

Check the black cable to earth for continuity
{see items F and 5, D and 3. and G and &)

Is it continuous?

YES Feplacn the solenos]

Hiag and

X

ma)

Check for continuity of the white/blue cabie
between items C and 4, and F and 6]

cabie ar the
cket

NO

B =

Measure the voitage on boih white cables A1
the link loom plug and socket

{see item D and 3)

Is thare 12 volits on each cable?

Check for continuity of white cable between
items Cand 4, and D and 3

=N
IYES v}

4°F

Check for continuity of the white cable
tretween ftems D and 3, and E and 2

e )

Measure the valtage on both white cables at

the right-hand valance 1o engine loom 9 way
plug and socket {see item E and 2)

X

> b
Is there 12 volts on each cable? NO }He!er 10 TSD 4701

A Check the ignition feed white cable 10 fuse B3

Mance to
plug and
f)

] on tuseboard 1

| hnk lpom
cet
ch socket

ch
j and socket

e
point

Important

Befare carrying oul a test ensure that the
following conditions apply.

1. The battery is fully charged

2. The engine is cold

3. Use a2 multimeter 1o carry out the tests

4, The ignition is switched off when either
disconnecting or connecting electrical
connections

5. Always remake any connections
immediately a test is completed

8. Visually inspect the system hoses for
deterioration

7. Ensure tuse B3 on fuseboard 1 ig intact




Section G3
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Fuel evaporative emission control system

The fuel evaporative emission control system differs
between turbocharged and naturally aspirated cars
and also, between naturally aspirated 4 door saloons
and 2 door convertibles {see figs. G3-1 and G3-2).

With all systems however, the principle of
operation is to eliminate direct venting of the fuel
tank and therefore, to prevent the release of
hydrocarbons to the atmosphere.

Fuel vapours from the fuel tank are collected and
stored in a charcoal filled adsorption canister situated
under the front ieft-hand wing of the vehicle. When
the canister is purged, the stored fugl vapours are
extracteg from the charcoal and burnt in the engine.

The fuel tank is located at the forward end of
the luggage compartment, behind a carpet covered
panel.

An expansion tank situated within the main fuel
tank inhibits complete filling and provides fuel
expansion volume to cope with extreme ambient
temperature conditions.

A combined pressure/vacuum relief valve is
located in the fuel filler cap.

A rollover tube with a restrictor is incorporated in
the vent line from the fuel tank to the control
canister. This prevents fuel from reaching the canister
during harsh manoeuvres or in the event of vehicle
inversion.

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

Naturally aspirasted cars
The principle of operation for both 2 door and 4 door
cars is identical, however, the emission control
canister fitted under the front left-hand wing, is
installed forward of the wheel arch on 2 door cars
and behind the wheel arch on 4 door cars. )

Fuel vapour that accumulates in the top of the
fuel tank is routed from the centre vent, around the
tank and to the inlet connection on the control

Fig. G3-1 Fuel evaporative emission control system — General view

1 Purge line
2 Canister
3 Rollover tube

wma— Saloon
ez Convertible
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Vacuum test

3. Pressure in the tank tube to be less than 1,5 kPa
(217 mbar) with 4,2 kPa {6, mbar} applied to the
vacuum tube and with 1600 cm3/min flow through

the valve.

Purge line

The purge line connects the control canister to the
engine induction system.

Ait fram the atmosphere is drawn downwards
through the carbon granules in the canister and

Charcoal
canister

Tank
connection
Air
connection

Purge
control
vaive

l--q—l

Purge
solencid

! Engine speed
Engine
management
system Engine load
ECU 1
Engine
speed sensor
Air pressurs
transducer
Coolam
tomperatura Dump valve
switeh vacuum switch

aoHIT

]- G3-4 K-Motronic ECU - Canister purge contro!
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