FUEL DELIVERY SYSTEM - V&

Fuel delivery system

M19 2543 7

1 Fuel pressure regulator (hiddan) 6 Fuel feed pipe

2 Schrasder vahe T Coarsa filter

3 Fueal rail 8 Fine filter

4 Injectors 8 Fuel pump and fusl gauge sendar assembily
5 Engine block
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FUEL DELIVERY SYSTEM - V8

Fuel tank and breather components (all

except NAS)

M19 2544

Fuel fillar cap

Raliaf vale

Vent to EVAP canister

Tank breather connection

Fuel pump, regulator and fusl gauge sander
assambly

Seal

Locking ring

Fuel fead connection

Fuel gaugs sander float

10 Fuel tank and breather assambly
11 Heat shiald

12 Scrivat 2 off
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13
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15
16
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18
18
20
21

22
23
24
25

Stud plate

Nut 2 off
Cradle

Bolt 2 off

Nut plate 2 off
Hose clip 2 off
Hose

Vent hose
Vent hoss coupling
Hose clip 2 off
Hose

Filler tubs

Liguid Vapour Separator (LVS)
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FUEL DELIVERY SYSTEM - V&

Fuel tank and breather components

(NAS)
M12 2575

1 Fual filbar cap 12 Heaatl shisld
2 Filler tube 13 Scrivet 2 off
3 OBD pressure sensor atmospheric pipe 14 Stud plate
4 ‘Vant pipa to EVAP canister 15 Mut 2 off
5 Fuel pump, regulator and fuel gauge sendar 16 Cradle

assambly 17 Bolt 2 off
6 OBD pressure sensor (vacuum type, EVAP 18 Nut plate 2 off

system leak detection capability only) 18 Hose clip
7 Seal 20 LVS vent pipe
8 Locking ring 21 Tank breather connection
8 Fuel feed connection 22 Liguid vapour separator (LVS)

10 Fuel gauges sandear float 23 Anfi-trickle fill valve

11 Fusl tank and breather assambly
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FUEL DELIVERY SYSTEM - V8

Description

General
The fuel defivery system comprises a fusl tank, fuel pump and regulator and eight injectors. The system is controlled
by the Engine Control Module (ECM) which energises the fusl pump relay and confrols the operation and timing of
aach injactor solenoid.

E  ENGINE MANAGEMENT SYSTEM - V8, DESCRIPTION AND OPERATION, Description - engine
managemaent.

The multiport fuel injection system is a retumbess system with the fuel pressure maintained at a constant level by a
fual pressure requlator. The regulator is located in the fusl pump housing and returns excess fual directly from the
pumg to the tank.

An elactrically operated fusl pump is located in the top of the fuel tank and supplies fuel at pressure to two fuel rails
via a flaxible hase. The hose is attached to the feed pipe on the fuel rail at the rear of the engine and the fuel pump
with sealed quick release couplings.

A moulded fuel tank is located at the rear underside of the vehicle between the chassis longitudinals. The tank
provides the attachment for the fusl purmp and fuel gauge sender unit which is located inside the tank_ The fual system
is pressurised parmanently with pressurised fual vapour venting to an EVAP canister.

&  EMISSION CONTROL - V8, DESCRIPTION AND OPERATION, Emission Control Systems.

Fuel tank and breather
The fuel tank and breather system is a major part of the fuel delivery system. The fuel tank and breathers are located
at the rear of the vehicle betwaen the chassis longitudinals.

Fuel tank

The moulded fusl tank is made frorm High Molecular Weight (HMW) High Density Polyethylens (HDPE). Confinuous
layers of nylon additive are used during the moulding process. The nylon layers give an improved limit of fuel
permeation through the tank wall and are also resistant o alcohol based fuals used in the NAS markeat.

The fank is retainad in position by a metal cradle which is sacured fo tha chassis with two nut plates and bolis at the
raar and a stud plate and bwo nuts at the front. A strap above the tank is bolted to the chassis and restrains the lank
from maoving upwards. The fuel tank has a useable capacity of approximately 95 litres (25 US Gallons).

An aperture in the top surface of the tank allows for the fitment of the fuel pump, regulator and fuel gauge sender unit
which is refained with a locking ring.

A reflective metallic covering is attached to the tank with two scrivets to shield the tank from heat generated by the
exhaust system.

The fuel filler is located in the right hand rear quarier panel, behind an access flap. The flap is opened electrically
using a switch on the fascia.

The filler is closed by a threaded plastic cap which screws into the filler neck. The cap has a ratchet mechanism to
prevent over tightening and seals against the filler neck to prevent the escape of fual vapour. The filler cap has a valve
which refieves fusl prassure to almosphere at approximately 0.12 to 0.13 bar (1.8 to 2.0 Ibf.in®) and opens in the
opposite direction at approximatsly 0.04 bar (0.7 Ibf.in”) vacuum.

All markets except NAS: A moulded filler lube, mades from HMW HOPE with no additional additives, connects the
filler 1o the tank via a flexible rubber hose. The filler tube is connected at its top end behind the filler flap.

MAS markets: A fabricated filler tube, made from stainless stesl, connects tha fillar to the tank via a fexible rubbear
hosa. The filler tube i connected at it's top end behind the fillar flap.

On all vehicles that use unleaded fusl, the filler neck is fitted with an inhibitor. The inhibitor is a taperad nozzle in the
rmeouth of the filler nack which will only allow the use of a standard unleaded fuel filler gun. A spring lbaded flap valve
prevents the incorract fuel from being trickle filled from an incoract filler gun.
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FUEL DELIVERY SYSTEM - V&

Fuel tank breather system (all markets except NAS)

The filler iube incorparates a tlank vent which allows air and fuel vapour displaced from the tank whan filling o vent o
atmosphere via the filler neck. A relief valve in the vent line to the EVAP canister prevents vapour escaping through
the canister during filling. This préevents the customear overilling the tank and maintains the cormact fuel cut-off level.

The filler iube also incomporates an integral Liquid Yapour Separator (LVS). During nomal driving excess fuel vapour
is passed via the vent line into the EVAP canister. To prevent the canister from being overoaded with fuel vapour,
especially in hot climates, the vapour is given the opportunity to condensa in the LVS. Fuel which condenses in the
LVS flows back into the tank through tha ROV's.

A braather spout within the tank conirals the tank Tull' hesght. When fual covars the spout it preveants fual vapour and
air from escaping from the tank. This causes the fusl to 'back-up' in the Filler lube and shuts off the filler gun. The
position of the spout ensunes that when the filler gun shuts off, a vapour space of approximately 10% of the tanks total
capacity remains. This vapour space ensures that Roll Owver Vakes (ROV's) are always above the fusl level and the
vapour can escape and allow the tank to breatha.

The pressure relief valve fitted in the vent line to the EVAP canister prevents tha customer trickle filling the tank.
Trickle filling greatly reduces the vapour space in the tank which in tum affects the tank's ability to breathe properly,
reducing engine performance and safety. When filling the tank, the pressures created are loo low to open the pressure
relief valve, preventing the customer from trickle filling the tank. Vapour pressures created during driving are higher
and will open the valve allowing vapour to vent to the EVAP canister.

Four ROV's are walded onto the top surface of the tank. Each ROV is connectad by a tube to the main vent line to
the EVAP canister. The ROV's allow fusl vapour lo pass through them during normal vehicle oparation. In the event
of the vahicle being overturmed the valves shut-off, sealing tha tank and preventing fuel from spilling fram the vent line.

Fuel tank breather system [NAS)

Tha filler tube incorporates a tank vent which allows air and fuel vapour displaced from the tank when filling fo vent to
atmosphera via the filler nack. A filler cap operated valve within the fuel filler neck prevents vapour ascaping through
the EVAP canister during filling. This prevents the customer overfilling the tank and maintains the corract fual cut-off
hevel.

Tha filler tuba also has an 'L’ shaped, stainless steal Liquid Vapour Separator (LVS). During normal driving excess
fual vapaur is passad via tha vant ina into tha EVAP canister. To praveant the canister from baing overdoadad with fuesl
vapour, especially in hot climates, the vapour is given the opporunity to condansa in the LVS. Fuel which condanses
in the LVS flows back into the tank via the LVS vent line and through the Roll Over Valves (ROV's).

For MAS vehicles with vacuum typa EVAP system leak detection capability, a small tube is located alongside the filler
lube and tarminates near to the filler neck. The tube is connactad to the On Boand Diagnostics (OBD) prassurs sensor
in the fual pump and provides the sensor with a reading of atmospheric pressure to compare against the tank
pressurs.

[ EMISSION CONTROL - VB, DESCRIPTION AND OPERATION, Emission Control Systems.

A braather spout within the tank conirols the tank Tull' height. Whan fual covars the spout it preveants fuel vapour and
air from ascaping from the tank. This causas the fual to ‘back-up’ in the bllar tube and shuts off the fller gun. The
pasition of the spout ensures thal when the filler gun shuts off, a vapour space of approximately 10°% of the tanks total
capacity remains. This vapour space ensures that the ROV's are always above the fuel level and the vapour can
escape to the LVS and allow the tank fo breathes.

The filler cap oparated valve closes the vant ling to the EVAP canister to praveant the customer tnickle filling the fank
Trickle filling greatly reduces the vapour spacea in the tank which in tum affects the tank's ability to breathe property,
reducing engine parformance and safaty. When filling the tank, the removal of the filler cap closes the valve and the
vent line prevanting the customer from trickle filling the tank. When tha cap is installed the valve is opaned by the cap
allowing vapour o went 1o the EVAP canister.

The four ROV's are walded inside the top surfaca of the tank. Each ROV is connected intamally in tha tank by a tube
io the LVS. The ROV's allow fusl vapour to pass through them during normal vehicle operation. In the event of the
vehicle being overtumed the valves shut-off, sealing the tank and preventing fual from spilling from the vent line into
tha LVS.
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FUEL DELIVERY SYSTEM - V8

Fuel pump, regulator and fuel gauge sender

M19 2545
1 Electrical connacior 10 Pump
2 Fuel feed pipa coupling 11 Spring 2 off
3 Pump fead pipa 12 OBD pressure sensor (NAS vehiclas with
4 Fuel regulator refum pipe vacuum type EVAP systaem laak detection
8 Fuel gauge sender unit capability only)
& Float 13 Fuel pressura regulator
7 Gauze filler 14 'O rimg
8 Swir pot 15 'O’ ring
8 Pump elecincal connections

The fual pump is a 'self priming’ wet type pump which is immersed in fuel in the tank. The fusl pump aperates at all
times when the ignition switch is in position Il. If the engine is not started, the ECU will time-out' after 2 seconds and
de-anargise the fuel pump relay to protect the pump. The pump receives a feed from the battery via fuse 10 in the
engine compartment fusebox and the fuel pump relay. The relay is energised by the ECM when the ignition switch is
maved to position II.

The fuel pump is retained with a locking ring and sealed with a rubber seal. The locking ring requires a special tool
for removal and fitment. An access panel for the fuel pump is located in the loadspace foor below the loadspace
carpel. The access panel is sealed to the floor with a rubber seal and retained by six salf-tapping screws.

The fuel gauge sender is integral with the fuel pump. The sender is submerged in the fuel and is operated by a float
which moves with the fuel lavel in the tank.
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FUEL DELIVERY SYSTEM - V&

Fuel pump

The fuel pump assembly comprises a top cover which locates the fuel pressure regulator, electrical connector and
fuel pipe coupling. The top cover is attached to a plastic cup shaped housing by two metal springs. The housing
locates the pump and the fuel gauge sender unit.

The lower part of the housing is the swirl pat, which maintains a constant fuel level at the fusl pick-up. A feed pipe
from the pump to the coupling connection and a retum pipe from the regulator connact batween the top cover and the
housing.

A coarse filter is attached to the base of the housing and prevents the ingress of large contaminants into the swir pot.
A gauze filter prevents particles entaring the fuel pump.

Surrounding the pump is a large fine paper filter element which further protects the fuel pressure regulator, engine
and injectors from particulate contamination. Tha paper filter is not a serviceabls item and removes the requirament
for an extarmal in-lina filter.

A non-return valve is located in the base of the housing. When the fuel tank is full, fuel pressure keeps the valve lifted
from its seat allowing fuel to flow into the swirl pat. As the tank level reduces, the fuel pressura in the tank reduces
causing the valve ta close. When the valve is closed fusl is retained in the swirl pot, ensuring that the swir pot remains
tull and maintains a constant supply to the fusl pump.

A four pin electrical connactor is located on the lop cover of the pump and provides power fead and retumn fior fuel
pump and fuel gauge rotary polentiometer operation, A single quick release coupling connects the fuel feed pipe to
the outer lop surface of the purnp.

Two matal springs are attached 1o the top cover and the housing of the pump. When the pumgp is installed it seats on
the lower surface inside the tank. The sprngs exer a downward pressure on the pump and ensure that the pumgp is
ocated posiivaly at the bottom of the fual tank.

The fusl pump has a maximum current draw of 8.5 A at 125 V.

On NAS vehiclas with vacuum type EVAP system leak detection capability only, tha fual pump top cover is fitted with
an On Board Diagnostics (OBD) prassure sensor. This sensor has a thres pin electrical connactor which provides a
connection batween the sensor and the ECM. The sansor is sealed in the top cover with an "0 ring and securad with
a clip. The sensor monitors tank pressure during OBD tests of the fuel evaporation system integrity. A hose is
conneciad to the sensor and i routed acrass the lop of the fual tank and terminates at the top of the fusl filler tuba.
The pipe is opan to atmaosphere and provides atmospheric pressure for the sensor oparation.

" ENGIME MANMAGEMENT SYSTEM - V8, DESCRIPTION AND OPERATION, Description - engine
managemaent.

Fuel pressure regulator

The fuel pressure regulator is located in the underside of the top cover. The regulator is sealed with two 'O’ rings and
retained with a dlip.

The regulator is connected to the fuel feed pipe at the top of the pump housing and maintains the fuel pump delivery
pressure 1o 3.5 bar (50 IbLin®). When the fusl delivary pressure exceeds 3.5 bar (50 Ibfin?), the regulator opens and
relieves excass prassure back to the swirl pat via a return pipe. The regulator ensures that the fuel rails and injectors
ara supplied with a constant pressure.

The fuel pump delivery pressure and pressuna regulator operating pressune can be checked using a Schraeder type
valve located at the rear of the angine on the fued rail. The valve allows the pump delivery pressure to be measured
using a suitable gauge and an adaptor and hose which are special tools.
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FUEL DELIVERY SYSTEM - V8

Fuel gauge sender
The fuel gauge sender unil comprises a rofary potertiometer operated by a float. The floal rises and falls with the fuel
level in the fank and moves the potentiometer accordingly.

Battery voliage is supplied 1o the potentiometer. The output voltage from the potentiometer varies according fo the
resistance through the potentiometer in relation to the fuel level. The output voltage is connected to the fuel gaugein
the instrument pack. The fuel gauge receives a battery voltage input and this is compared with the output voltage from
the patentiomater. The difference between the two vollages determines the deflection of the fuel gauge pointer.

Fuel gauge reading Tank volume litres (LS Gallons) * Sander unit reslstance
ohims {1

FULL 85 (25) 15
EL 71 (16.8) )

12 48 [(12.7) 54

il =4 [64) 110
[RESERVE [fusl light OH) 11 2.5) 158
[EMFTY o [0} 245
*Tank wolumes are approximae.
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Injectors

M19 2545
1 '0'ring 2 off B Valve needle and armature
2 Electrical connecior 7 Valve seal'spray orifice
3 Steel housing B Plastic housing
4 Filter strainer 8 Solenoid winding
5 Spring

An injector for each cylinder is mounted extemally in the lower inlet manifold on the engine. The injector protrudes
into the inbet manifold tract, where it releases a controlled delivery of fuel into the manifold air inlet.

Each injector is sealed 1o the fuel rail and the inlet manifold with 'O rings. Spring dlips retain each injector to the fusel
rail and the attachment of the fuel rail clamps the injectors in the lawer manifold.

The injector housing is manufactured from plastic which encapsulates a high-alloy steel housing. The steel housing
contains all components which come into contact with fuel. The plastic housing also provides the attachment for the
anging hameass connecior for the njactor. A solanoid is lecated babassan the b housings and moves a valve neadle

via an armature. The valve neadle saals on a valva seal which incorporates a spray onfice plate. A fiRer strainer is
fitted at the connection with the fual rail to remove any particulate matter from the fuel befors it enters the injector.

When the ECM energises the solenoid, the armature moves lifting the valve needle off its seal. This allows
pressurised fuel from the fued rail to pass through the injector housing and needla o the spray orifice. The spray orifice
controls the spray shape and fuel metering. When the solencid is de-energised, the valve needle retums to the valve
seat, aided by a spring, closing off the injection of fuel into the inlet.

Each injector receives a battery supply voltage via a fuse in the engine compartment fusebax. The fuel delivery timing
is controlled by the ECM, which, at a precisely timed interval, provides a ground path for the injector. The complation
of the ground path operates the injecior o allow fuel at pump pressura to bae deliverad from the fuel rail to the injector
nozzle. Each injecior sprays a finely atomized spray of fuel into the inlet, where it is mixed with the intake air prior to
comibustion.

& ENGINE MAMAGEMENT SYSTEM - V8, DESCRIPTION AND OPERATION, Description - engine
management.

Faults for each injector are stored in the ECM and can be retrieved using TestBook. Each injector can be checked
across the two connector pins. For a cormectly funclioning injector a resistance of between 13.8 and 15.2 ohms at a
temperature of 20°C (B5°F) should ba read across the pins.
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FUEL DELIVERY SYSTEM - V8

Operation

When the ignition swilch is moved to position |1, the fuel pump relay in the engine compariment fusebox is energised

by the ECM. Battery voltage is supplied from the fuel pump relay to the fuel pump which operates. If engine cranking

iz mot detecied by the ECL within a thirty second period, the ECU will ‘ime-ocut’, de-enangising the fuel pump ralay.
" ENGINE MANAGEMENT SYSTEM - V8, DESCRIPTION AND OPERATION, Description - engine

management.

The fuel pump draws fuel from the swirl pot and pumps it along the fuel feed pipe to the injector fusl rail on the engine.
When the pressure in the fuel feed line reaches 3.5 bar (50 Ibf.in®) the fuel pressure regulator opens and relieves
pressure by directing fuel back into the swirl pot. The prassure regulator is constantly opening and closing to maintain
the pressure in the fusl fead pipe and the fuel rail at 3.5 bar (50 Ibf.in?).

The pressura is felt at each of the eight injectars connected io the fuel rail. The ECM contrals the injection timing and
energises sach injector to allow a matered amount of fual at pump pressure 1o be injected into the inlat tract of the
inket manifold. The atomised fuel from the injector is mixed with air from the inlet manifold before passing into the
eylinder.
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FUEL DELIVERY SYSTEM - V&

Fuel tank - drain

= 185502

Drain
1. Disconnect both laads from batiery.
WARNING: Always disconnect the negative
lead first. DNsconnection of the positive lead
wihile the negative lead is connecled couild
resull in 8 short clrcull through accidental
grounding and cause personal infury.

2. Connecl TestBook to vehicle and deprassurise
fuel system.

3. Ramove fusl pump.

55 FUEL DELIVERY SYSTEM - V8,
REPAIRS, Pump - fuel.

4. Using a fuel recovery appliance, drain the fuel
from the tank into a sealed container. Follow
the manufacturers instructions for the
connaclion and safe usa of the appliancs.

1. Fit fusl pump unit
" FUEL DELIVERY SYSTEM - Va,
REPAIRS, Pump - fuel.
2. Refill fusl tank with extracted fuel.
3. Connect battery leads, positive lead first
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