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Fuel pump cut-off discharge pressure ...............ocooinie, 61to 71 psi
Begtlator DIESSUEE . udus v st i s ssssamsisss sialsisiaaits G 36.3 psi

Air regulator air flow (at 20-degrees C/68-degreesF) ..........
Turbocharger maximum pressure
Fliel pressUreiatidle: v vomwsmm, s o whms b avamaeon we
Fuel pressure as throttle pedal is depressed
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Air flow meter voltage between terminals B and D
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971 cu ft/hr (512 for 1987 and later models)
320 to 380 mm Hg (12.60 to 14.96 in Hg)
30 psi (approximate)

37 psi (approximate)
44 psi (approximate)

1.6 + 0.5V
2to 4V

Cylinder head and fuel temperature sensor thermistor resistance (1984 thru 1986)

at-10-degrees C (14-degrees F) ...t
at 20-degrees C (68-degrees F)
at 50-degrees C (122-degrees F)

7.0to 11.4 K-ohms
2.1to 2.9 K-ohms
0.68 to 1.0 K-ohms

Cylinder head and fuel temperature sensors thermistor resistance (1987 on)

at 20-degrees C (68-degrees F)

at 560-degrees C (122-degrees F)

at 80-degrees C (176-degrees F)
Exhaust gas sensor heater resistance ..............coviviiann
Turbochargeraxial play ..ot

Torque specifications
AcceleratorcableadiusSiitig AOE covimass v smas v s Wi
Throttle:chamber securing bolt v suwis s vy £33 aan vas
Intake collector BOIL...... 1o e 205 $5E S50 SEREAT, TR e i
Cylinder head temperature SENSOM ..ot v e ee e
Exhaust gas sensor

1984 thru 1986/1987 and later non-turbo ..............c..v0.

TA87 arid Tater thrbo. v s s i i e sl SsmRm. S v
EGR ControlValVe: sous s sulslvatins s s ik fanm
EGRIUBE ..o ..o oomiminiernss mcmmme o st s 555 55000 sEemdm R So.006
Detonation SENSOr ..ottt et
Eirel O SE e AR e e s st s Sy wmm s
Throttle pedal hold downbolt ...c...coiiiiiiiiiiiiiiinni,
Fugl pump rétaintig Bl o soasomn soanvmnu seamas v smmais
Fuel tank gauge retaining bolt ...... ... ooiiiiiiii
Filler neck-to-tank retainingbolt ..ot
Fuel tank strap retaining bolt . ...t
Heat shield retaining bolts and nuts
Exhaust manifold to header pipe retainingnuts ...............
Header pipe to catalytic converter
Exhaust pipe to catalytic converter...............coooiiia
U<BOlE ratRINIRG ML . v somrmems G inisl sae B wi. SaRes
Exhaust tube mounting beltsandnuts .................0000
Exhaust pipe to mufflerinletpipe . ...
Turbo-to-exhaust manifold nut
Turbo oil drain pipe toturBo Bolt ...« vaviiian vvssinins
Turbo coolant delivery tube bolt : sos suvwws ves svamans sossmn o -
@ilidelivery tubeto black Bolt ... .acimees o s 7o v &
Oil delivery tube toturbo bolt ... .. ...

2.3t0 2.7 K-ohms
0.77 to 0.87 ohm

0.30to0 0.33 ohm

5to 6 K-ohms

0.013 to 0.0917mm (0.0005 to 0.0036 in)
Kg-m Ft-lbs
0.8t0 1.0 5.8to0 7.2
1.8t0 2.2 13 to 16
1.8t02.2 13to 16
1.2t0 1.6 9to 12
4.1t05.1 30to 37
1.8t0 2.4 13to 17
1.8t0 2.3 13 to 17
3.5t045 2510 33
251035 18to 25
0.10t0 0.15 0.7 to 1.1
0.4t0 0.5 29to 3.6
0.23t0 0.31 1.7 10,22
0.23t0 0.31 174622
0.23t0 0.31 1.7t02.2
3.2t043 23to 31
0.4t0 0.5 29t0 3.6
471t06.2 34 to 45
3.2t043 23to 31
3.2to 4.3 2310 31
2.3t0 3.7 17 to 27
0.93t01.2 6.7 to0 8.7
1.8t02.8 131t0 20
45t055 331to 40
1.0t0 1.2 7to9
3.2t04.2 23to 30
151020 11to 14
1.0t0 2.2 7to 16
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1.2b On the VG30ET model, the air is introduced into the turbocharger first, then force fed into the engine

1 EFI (Electronic Fuel Injection) system — general information

Refer to illustrations 1.1, 1.2a and 1.2b

The VG30E and VG30ET engines uses an Electronic Fuel Injection
(EFI) fuel system in place of the conventional carburetor (see illustra-
tions). Electronic fuel injection provides optimum mixture ratios, and
this, together with the immediate response characteristics of the fuel
injection, permits the engine to run on the weakest possible fuel/air
mixture. This vastly reduces the exhaust gas toxic emission. The fuel
system is interrelated with and works in conjunction with the emissions
control and exhaust systems covered in Chapter 6. Thus, some ele-
ments that relate directly to the fuel system are covered in that Chapter.

The EFl system consists of three subsystems: The fuel flow system,
the air flow system and the electrical signaling system (see illustra-
tion). The various components that make up the entire EFl system are
detailed in Section 2.

Fuel from the tank is delivered under pressure by an electric fuel
pump. The amount of fuel to be injected is determined by the injection
pulse duration as well as by a pressure difference between fuel pressure
and intake manifold vacuum pressure. The Electronic Concentrated

Control System (ECCS) control unit controls only the injection pulse
duration. For this reason, the pressure difference between the fuel
pressure and intake manifold vacuum pressure must be maintained at
a constant level. Since the intake manifold vacuum pressure varies with
engine operating conditions, a pressure regulator is placed in the fuel
line to regulate the fuel pressure in response to changes in the intake
manifold pressure. Where manifold conditions are such that the fuel
pressure could be beyond that specified, the pressure regulator returns
surplus fuel to the tank.

An injection of fuel occurs once every rotation of the engine. Because
the injection signal comes from the control unit, all six injectors operate
simultaneously and independent of the engine stroke. Each injection
supplies half the amount of fuel required by the cylinder, and the length
of the injection period is determined by information fed to the control
unit by various sensors included in the system.

Elements affecting the injection duration include: Engine rpm, quan-
tity and temperature of the intake air, throttle valve opening,
temperature of the engine coolant, intake manifold vacuum pressure
and amount of oxygen in the exhaust gases.

Because the EF| system operates at high fuel pressure, any leak can
affect system efficiency and present a serious fire risk. Also, since the
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2.1 The ECCS unit controls the amount of fuel that is
injected, ignition timing, idle speed, fuel pump operation
and feedback of the mixture ratio

intake air flow is critical to the operation of the system, even a slight
air leak will cause an incorrect air/fuel mixture. Note: Certain precau-
tions should be observed when working on the EFl system:

a) Do not disconnect either battery cable while the engine is
running.

b) Prior to any operation in which the fuel line will be discon-
nected, the high pressure in the system must first be
eliminated. This procedure is described in Chapter 1. Discon-
nect the negative battery cable to eliminate the possibility of
sparks occurring while fuel is present.

¢) Prior to removing any EFl component, be sure the ignition
switch is Off and the negative battery cable is disconnected.

d) The EFl wiring harness should be kept at least four inches
(10 mm) away from adjacent harnesses. This includes a CB
antenna feeder cable. This is to prevent electrical pulses in
other systems from interfering with EFl operation.

e) Be sure all EFl wiring connections are tight, clean and secure,
as a poor connection can cause extremely high voltage surges
in the ignition coil which could drain the IC circuit.

f) The accelerator should Mot be depressed prior to starting the
engine. Immediately after starting, do not rev the engine
unnecessarily.

The electric fuel pump uses relays, located in the engine compart-
ment, that are designed so that should the engine stop (causing the
alternator to turn off and the oil pressure to drop), the fuel pump will
cease to operate.

Some basic checks of the EFl components are included in this
Chapter. However, the complexity of the system prevents many prob-
lems from being accurately diagnosed by the home mechanic. If a prob-
lem develops in the system which cannot be pinpointed by the checks
listed here, it is best to take the vehicle to a Nissan dealer to locate
the fault.

2 ECCS components — general description

Refer to illustrations 2.7, 2.2a, 2.2b, 2.2¢, 2.3, 2.4, 2.5, 2.6, 2.8,
Dug 20T, 201, 202,214, 20621 2. I8 and 2. 24

ECCS control unit

1  The Electronic Concentrated Control System (ECCS) control unit
is a microcomputer with electrical connectors for receiving input/output
signals and for power supply, inspection lamps and a diagnostic mode
selector. The control unit regulates the amount of fuel that is injected,
as well as the ignition timing, idle speed, fuel pump operation and the
feedback of the mixture ratio (see illustration).

Crank angle sensor
2 The crank angle sensor could be regarded as the right hand to the
ECCS control unit, as it is the basic signal sensor for the entire ECCS
system. It monitors the engine speed, piston position and it sends
signals to the ECCS control unit for control of the fuel injection, ignition
timing, idle speed, fuel pump operation and the EGR function (see
illustrations).

The crank angle sensor has a rotor plate and a wave forming circuit.
The assembly consists of a rotor plate with 360 slits representing 1°
signals {engine speed signal) and six slits for 120 ° signals (crank angle

2.2a The crank angle sensor is the main signal sensor for
the ECCS

120° signal slit for
No. 1 cylinder

1° signal slit

120° signal slit

Rotor plate

2.2b The rotor plate has 360 slits to indicate engine
speed and 6 slits for crank angle signal

Sealed cover

Rotor head

Light emitting
diode

Photo diode [

yot i Rotor plate
circuit

2.2c Light passes through the slits in the rotor plate,
sending signals in the form of on-off pulses to the
control unit

signal). Light emitting diodes (LED} and photo diodes are built into the
wave forming circuit.

In operation, the signal rotor plate passes through the space between
the LED and photo diode and the slits in the signal rotor plate intermit-
tantly cut off the light sent to the photo diode from the LED. This causes
an alternating voltage and the voltage is converted into an on/off pulse
by the wave forming circuit. The on/off signal is sent to the control
unit for processing.
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2.3 The air flow meter measures the mass flow rate of
intake air

2.5 The exhaust gas sensor monitors the quantity of
oxygen in the exhaust gas

Pressure regulator

anj@n Bl
Fuel temperature sansork

2.8 The fuel temperature sensor lets the E.C.C.S. control
module know to enrich the mixture when the fuel
temperature is too high

Air Flow meter

3 The air flow meter measures the mass flow rate of intake air. The
control circuit emits an electrical output signal which varies in relation
to the amount of heat dissipated from a hot wire placed in the stream
of intake air (see illustration).

Cylinder head temperature sensor

4 The cylinder head temperature sensor is located in the left cylinder
head and monitors changes in the cylinder head temperature and
transmits a signal to the ECCS control unit (see illustration).

Exhaust gas sensor

5 Mounted in the exhaust manifold, the exhaust gas sensor monitors
the guantity of oxygen in the exhaust gases (see illustration).

Throttle valve switch

6 The throttle valve switch is attached to outside of the throttle
chamber and actuates in response to accelerator pedal movement. The
switch is equipped with two contacts, one for idle and the other for

/ has
L
Thermostat housing
e SR Q;@

2.4 The cylinder head temperature sensor is located
behind the thermostat housing and timing belt cover

Idle contact
e i e

Full throttle@

contact point

2.6 The throttle switch informs the control unit when the
accelerator is at idle and on electronically controlled
automatic transmission equipped models it informs the
control unit when the throttle is wide open

full throttle contact. The idle contact closes when the throttle valve
is positioned at idle and opens when it is at any other position. The
full throttle contact is used for electronic controlled automatic transmis-
sions only (see illustration).

Vehicle speed sensor

7 The vehicle speed sensor provides a vehicle speed signal to the
ECCS control unit. Two types of speed sensor are employed, depending
upon the type of speedometer installed. Needle type speedometer
models utilize a reed switch, which is installed in the speedometer unit
and transforms vehicle speed into a pulse signal which is sent to the
control unit. The digital type speedometer consists of an LED, photo
diode, shutter and wave forming circuit.

Fuel temperature sensor

8 The fuel temperature sensor is built into the pressure regulator and
senses the fuel temperature. When the fuel temperature is higher than
the specified level, the ECCS control unit enriches the mixture injected
to compensate. The fuel temperature sensor should not be removed
from the regulator. Always replace as an assembly (see illustration).
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Reed plate

i

q 1 | 5

Piezoelectric
element

2.9 A detonation sensor is installed on the engine block
of VG30ET medels to sense engine knock conditions

Terminal

Nozzle

LLLLLRLRLRRR Y

Needle valve Coil

2.10 The fuel injector recieves a signal from the control
unit and the needle valve opens to inject fuel into the
intake manifold. The amount of fuel injected is determined
by the pulse duration

2.11 The ignition signal is amplified by the power
transistor, which triggers the proper high voltage in the
secondary circuit

Idle speed adjusting screw

|die-up solenoid valve

solenoid valve
F.1.C.D. adjusting screw

2.14 The idle-up solenoid acts to stabilize idle speed
when engine load is heavy

Detonation sensor (turbo models only)

9 Attached to the cylinder block, the detonation sensor is capable
of sensing engine knock conditions. Any knocking vibration from the
cylinder block is applied as pressure to the piezoelectric element. This
pressure is then converted into a voltage signal which is delivered as
output to the control unit (see illustration).

Fuel injector

10 The fuel injector supplies each cylinder with fuel. The injector is
a small, precision solenoid valve. As the ECCS control unit outputs
an injection signal to each fuel injector, the coil built into the injector
pulls the needle valve back and fuel is sprayed through the nozzle into
the intake manifold. The amount of fuel injected is controlled by the
ECCS control unit by injection pulse duration (see illustration).

2.15 The EGR valve controls the amount of exhaust gas
to circulated into the intake manifold

Power transistor

11 The ignition signal from the ECCS control unit is amplified by the
power transistor, which connects and disconnects the coil primary cir-
cuit to induce the proper high voltage in the secondary circuit (see
illustration).

Ignition coil
12 The molded type ignition coil provides spark for the combustion
process (see illustration).

Auxiliary air control (AAC) valve (turbo models only)

13 The AAC valve is attached to the intake collector. The ECCS control
unit actuates the AAC valve by an on/off pulse. The longer the on-duty
signal is left on, the larger the amount of air that will be allowed to
flow through the AAC valve.

ldle-up solenoid valve (non-turbo models only)

14 The idle-up solenoid valve is attached to the intake collector. The
solenoid is actuated to stabilize idle speed when the engine load is heavy
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2.17 The fuel pump is a wet type pump, where the vane
rollers are directly coupled to a electric motor which is
filled with fuel

because of electric load, such as power steering pump, air conditioning,
etc. (see illustration).

EGR contol valve

15 The EGR control valve controls the quantity of exhaust gas cir-
culated to the intake manifold through movement of the taper valve
connected to the diaphragm, to which vacuum is applied in response
to the opening of the throttle valve. Note: When installing the EGR
guide tube, be careful of its direction. The outlet faces the rear of the
engine. Otherwise the distribution efficiency of the exhaust gas will
be reduced (see illustration).

EGR controf solenoid valve

16 The EGR control solenoid valve cuts the intake manifold vacuum
signal for EGR control. The solenoid valve actuates in response to the
on/off signal from the ECCS control unit. When the solenoid is off,
a vacuum signal from the intake manifold is fed into the EGR control
valve. As the control unit outputs an on signal, then the coil pulls the
plunger downward, and cuts the vacuum signal (see illustration).

Fuel pump

17 The fuel pump, which is located in the fuel tank, is a wet type pump
where the vane rollers are directly coupled to a motor which is filled
with fuel (see illustration).

Air regulator

18 The air regulator gives an air bypass when the engine is cold to
allow fast idle during warm-up. A bimetal heater and rotary shutter
are built into the air regulator. When the bimetal temperature is low,
the air bypass post is open. As the engine starts and electric current
flows through a heater, the bimetal begins to rotate the shutter to close
off the bypass port. The air passage remains closed until the engine
is stopped and the bimetal temperature drops (see illustration).

Air injection valve (AlV)

19 The air injection valve sends secondary air to the exhaust manifold
by means of a vacuum caused by exhaust pulsation in the exhaust
manifold. When the exhaust pressure is below atmospheric pressure
(vacuum), secondary air is sent to the exhaust manifold. When the ex-
haust pressure is above the atmospheric pressure the reed valve wil!
prevent the secondary air from being sent back to the air cleaner.

AlV controf sofenoid valve

20 The AlV control solenoid valve controls an intake manifold vacuum
signal for the AlV control. The solenoid valve actuates in response to
the on/off signal from the ECCS control unit. When the solenoid is Off
the vacuum signal from the intake manifold is cut. As this happens
the control unit outputs an On signal and the coil pulls the plunger
downward, feeding the vacuum signal to the AIV control valve.

2.18 The air regulator gives an air bypass when the
engine is cold to provide fast idle during warm-up

When the pressure in the
intake manifold is below
52.0 kPa {390 mmHag,
15.35 inHag)

When the pressure in the
intake manifold is above
52.0 kPa (390 mmHg,
16.35 inHg)

Upper cover Atmosphere

Intake
manifold

.7/__

Charged air pressure

Diaphragm

Charged air pressure

2.24 In case the bypass valve fails, the emergency relief
valve will open to release pressure in the intake manifold

Pressure regulator control solenoid valve

21 The pressure regulator control solenoid valve cuts the intake
manifold vacuum signal for pressure regulator control. The solenoid
valve actuates in response to the on/off signal from the ECCS control
unit. When it is Off, a vacuum signal from the intake manifold is fed
into the pressure regulator. As the control unit outputs an On signal,
the coil pulls the plunger downward, cutting the vacuum signal.

Vacuum control valve

22 The vacuum control valve is provided to reduce the engine
lubricating oil consumption when the intake manifold vacuum increases
to a very high level during deceleration. As the manifold vacuum in-
creases beyond the specified value, the valve will open, allowing air
to be drawn into the intake manifold.

Turbocharger

23 The turbocharger is mounted to the left exhaust manifold and is
designed to utilize the exhaust gas to spin the turbine wheel, which
is connected to the compressor wheel. Pressurized air is supplied by
the compressor through the throttle chamber into the intake manifold.

To prevent the turbocharger from an excessive rise in supercharging
pressure, the turbine speed is maintained within a safe range by con-
trolling the amount of exhaust gas that passes through the turbine.
The system consists of a bypass valve, which allows some of the ex-
haust gas to bypass the turbine and to flow directly into the exhaust

pipe.

Emergency relief valve

24 To prevent an abnormal rise in supercharging pressure, and possible
engine damage, in case the bypass valve should fail to open properly,
an emergency valve is installed as a safety device in the intake manifold.
The valve opens when the pressure in the intake manifold is above
63.3 kPa (18.70 in Hg) (see illustration).
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3.1a On non-turbo models remove the three air hoses
then loosen the large clamps at each end to remove the
upper inlet air tube

MMM% %&k :

s

3.3 Remove the two bolts attaching the lower inlet tube
to the fender well (arrows)

3 Air inlet tubes — removal and installation

Refer to illustrations 3.7a, 3.1b, 3.3 and 3.4
Upper tube

1 Remove the three air hoses from the tube (two hoses on turbo
models) and loosen the two large hose clamps at each end of the tube
(see illustrations). On turbo models disconnect the retaining bolt at-
taching the air hose running into the rocker arm cover.

Lower tube

2 If equipped with air conditioning, remove the compressor.

3 Remove the two bolts securing the air inlet tube to the fender well
on non-turbo models (see illustration).

4 Loosen the hose clamps at each end of the airinlet tube on turbo
models and at the air flow meter on nan-turbo models (see illustration).
5 Pull the air inlet tube from the air flow meter (and turbo, if equipped)

3.1b On turbo models, remove the two air hoses (one not

shown, underneath) then loosen the end clamps. It will be

necessary to remove the retaining bolt securing the rocker
arm hose to the inlet tube (arrows)

3.4 Disconnect the lower inlet tube from the air flow
meter by loosening the hose clamps (arrows)

and lift the tube out of the engine compartment.
6 Installation of both tubes is the reverse of the removal procedures.

4 Throttle chamber — removal and installation

Refer to illustrations 4.7, 4.2, 4.3 and 4.5

1 Disconnect the throttle cable by raising the throttle chamber actu-
ating valve and sliding the cable from the actuator (see illustration).
2 Disconnect the two electrical connectors from the throttle valve
switch sensor (see illustration).

3 Disconnect the vacuum lines from each side of the throttle chamber
(see illustration).

4  Use a Phillips screwdriver to loosen the coolant hoses from each
side of the throttle chamber.

5  Remove the four Allen head bolts and remove the throttle chamber
from the intake collector (see illustration).

6 Reverse the removal procedures for installation.
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4.1 Raise the actuator and slide the accelerator cable end
out of the retaining slot

4.2 After pulling the white connector apart, pull the TVS

connector from the throttle vaive switch

4.3 Disconnect the twe vacuum lines from the lower part
of the chamber {arrows)

5 Air flow meter — removal and instaliation

Refer to ilfustration 5.3

1 Loosen the bolts securing the air filter housing to the body.

2 Disconnect the air flow meter electrical connector by pulling the
connector apart.

3 Loosen the large hose clamps at each end of the air flow meter
(see illustration).

4 Push the air filter housing forward and work the air flow meter
from the air tube.

5 Toinstall, work the air flow meter into the air filter housing tube
then work the other end onte the air flow meter and tighten all retaining
bolts and hose clamps.

6 Cylinder head temperature sensor — removal and installation

1 Referto timing belt removal in Chapter 2a and remove the timing
belt and timing belt rear cover.

4.5 Remove the four Allen head bolts retaining the

chamber to the intake collector (arrows)

ol

5.3 Disconnect the air flow meter by removing the

electrical connector and loosening the large hose clamps at

each end of the meter (arrows)
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7.1 Remove the heat shield retaining bolts (arrows)

8.2 Remove the two throttle valve switch bolts (arrows)

2 Disconnect the temperature sensor electrical connector located
on the front of the left cylinder head.

3 Remove the sensor from the head.

4 Toinstall, wrap the new sensor threads with teflon tape then secure
the sensor to the block.

5 Reverse the remaining removal procedures for installation.

7 Exhaust gas sensor — removal and installation

Refer to iflustrations 7.1 and 7.5

1 Remove the two master cylinder heat shield retaining bolts attached
to the master cylinder and the left fender well and remove the heat
shield (see illustration).

2 Remove the left exhaust manifold heat shield retaining bolts and
remove the heat shield.

3 Disconnect the exhaust gas sensor electrical connector.

4 Remove the exhaust gas sensor from the exhaust manifold.

5 If a new sensor is to be installed the threads should come with
an anti-seize compound on them. If installing the old sensor, apply anti-

7.5 Coat the threads with anit-sieze compound before
installing the sensor

n’&‘.“ d . i i :
8.6 With an ohmmeter connected to the top two

terminals, rotate the TVS counterclockwise and
the meter should show no continuity

seize compound to the threads before installation (see illustration).
6 Reverse the remaining removal procedures for installation.

8 Throttle valve switch — removal, installation and adjustment

Refer to illustrations 8.2 and 8.5

1 Unplug both electrical connectors (only one on manual transmission
equipped models) attached to the throttle valve switch.

2 Remove the two bolts and lift the throttle valve switch from the
throttle chamber (see illustration). Note: Any time the throttle valve
switch bolts are loosened it will be necessary to readjust the switch.
3 Reverse the removal procedures for installation but do not tighten
down the retaining bolts.

4 With the engine idling at normal operating temperature, confirm
that engine idle speed is within specifications. If not, correct idle speed,
referring to Chapter 1 if necessary.

5 With the throttle valve switch electrical connector disconnected,
connect an ohmmeter to the top two terminals.

6 Rotate the throttle valve switch counterclockwise and the meter
should show no continuity (see illustration).

7 Rotate the throttle valve switch clockwise until continuity is
established, then tighten the retaining bolts.

8 Replace the throttle valve switch electrical connector.

9 Fuel temperature sensor — removal and installation

Never remove the fuel temperature sensor from the pressure
regulator. Always replace as an assembly. See the fuel pressure
regulator procedure for removal and installation.
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11.8 To replace an injector, carefully cut through
the hose

10 Detonation sensor {turbo models) — removal and installation

Locate the detonation sensor on the right side of the cylinder block.
Disconnect the electrical connector.

Remove the sensor from the cylinder block.

Reverse the removal procedure for installation.

ENTRT N

11 Fuel injector — removal and installation

Refer to illustrations 11.5, 11.8, 11.9, 11.10a, 11.10b, 11.12a,
11.12b, 11.72¢, 11.74 and 11.76

1 Refer to Chapter 1 and relieve the fuel pressure.

2 Disconnect the negative cable at the battery. Place the cable out
of the way so it cannot accidentally come in contact with the negative
terminal of the battery, as this would once again allow power into the
electrical system of the vehicle.

3 Remove the upper air intake tube.

4 Remove the top part of the intake collector with the throttle
chamber attached.

5 Cover the intake ports with a rag (see illustration).

6 Disconnect the spark plug wires at the plugs and remove the

11.8 After removing the fuel lines and injector retaining
bolts the injectors will come off as an assembly

11.10a

force to seat the injector

distributor cap and move the wire assembly out of the work area.
7 Disconnect the fuel rails at the fuel regulator and fuel inlet tubes
by loosening the hose clamps and pulling the hose from the tubing.
Note: When disconnecting the fuel lines place a rag around the con-
nection to catch any leaking fuel.

8 Remove each of the injector retaining bolts and lift off the injector
assembly (see illustration).

Injector replacement

9 If any of the individual injectors are to be replaced, determine the
injector to be replaced and carefully cut through the hose to free the
injector from the rail assembly (see illustration).

10 To install the new injector wet the new hose with gasoline, place
the umbrella onto the fuel rail and press the rubber hose onto the fuel
rail. Be sure the hose seats against the umbrella (see illustrations).
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11.12a After lubrictaing the fuel line hoses with gas, slip
the injector rail assembly into place

11.12c To faciltate installation tape the spacer to 11.14 Proper bolt and washer/spacer
each injector installation sequence

11.16 Be sure to install a new gasket between the intake 12.3 Disconnect the electrical connector and remove the
manifold and the collector hold-down bolt to remove the power transistor (arrow)
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13.3 Remove the two injector assembly fuel lines
(arrows)

Injector assembly installation

11 Install the fuel line hose clamps about a half of an inch up the hose.
12 Lubricate the fuel line hoses with gas and install the injector
assembly into the fuel line hoses (see illustration). Note: Make sure
the injector flat side contacts the flat spacer (see illustrations).

13 Once the hoses are attached insert each injector into its proper port.
14 Install and tighten the hold-down bolt for each injector (see
illustration).

15 Working on the right side of the engine, install the metal spring
clips onto the injector electrical connector and slip the connector onto
each of the injectors on the right side.

16 Install a new gasket (see illustration) and set the intake collector
in place, routing the right side wiring harness up on top of the collector.
17 Route the left side wiring harness up over the collector.

18 Install the fuel injector electrical connectors onto the injectors on
the left side and secure with the metal clips.

19 Install the Allen head bolts that secure the collector to the intake
manifold.

20 Connect the EGR tube to the collector.

21 Connect all electrical connectors and vacuum/fuel hoses that were
disconnected during removal.

22 Connect all wiring harness hold-down straps to the collector.
23 Replace the air regulator to the collector and secure it with the
two retaining bolts.

24 Install the electrical connector onto thé air regulator.

25 Reverse the remaining removal procedures for installation.

12 Power transistor — removal and installation

Refer to illustration 12.3

1 Disconnect the negative cable at the battery. Place the cable out
of the way so it cannot accidentally come in contact with the negative
terminal of the battery, as this would once again allow power into the
electrical system of the vehicle.

2 Remove the power transistor electrical connector.

3 Remove the hold-down bolt and lift off the power transistor (see
illustration).

4 Reverse the removal procedures for installation.

13 Fuel pressure regulator — removal and installation

Refer to illustrations 13.3 and 13.5
1 Relieve the fuel pressure.

e P

13.5 Disconnect the fuel return line attached to the
bottom of the regulator

14.5 Three bolts (arrows) hold the FICD to the intake
collector {non-turbo model shown)

2 Disconnect the negative cable at the battery. Place the cable out
of the way so it cannot accidentally come in contact with the negative
terminal of the battery, as this would once again allow power into the
electrical system of the vehicle.

3 From the top of the regulator remove the two injector assembly
fuel lines (see illustration).

4 Disconnect the vacuum line and fuel temperature sensor electrical
connector.

5 Disconnect the return fuel line located under the regulator (see
illustration).

6 Remove the two bolts and remove the regulator.

7  Installation is the reverse of the removal procedures. Note: Wet
the inside of the fuel lines with gasoline to facilitate hose installation.

14 FICD (Fast Idle Control Device) valve — removal and installation

Refer to illustration 14.5

Note: On non-turbo models the idle-up solenoid valve is attached to
the FICD. On turbo models the auxiliary air controf valve (AAC) is at-
tached to the FICD.

1 Disconnect the negative cable at the battery. Place the cable out
of the way so it cannot accidentally come in contact with the negative
terminal of the battery, as this would once again allow power into the
electrical system of the vehicle.

2 To gain access to the FICD remove the upper air inlet tube.

3 Disconnect the electrical connector.

4 Remove the wiring harness retaining bolt attaching the harness
to the FICD valve.

5 Remove the three bolts retaining the FICD valve to the intake col-
lector (see illustration).

6 Installation is the reverse of the removal procedure.
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16.2 Disconnect the air regulator electrical connector 16.3 Disconnect the electrical connectors attached to the

AAC and the FICD assembly (arrows)

L

(Color: Olive)

Fuel pump
assembly

Fuel tank gauge unit

(Color: Orange)
Fuel outlet hose

Fuel return

& hose

Evaporative hose

17.5a Use this exploded view of the fuel tank assembly to identify the components

—  Suitable tool

Filler neck ring

Ventilation hose

/ [

Fuel filler tube
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£
=
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Fuel tank

Do not strike

with hammer

and tool. : /

17.5b Do not strike the filler neck ring to loosen it. You 17.8 Remove the filler tube protectors and disconnect the
will need to fabricate a U-shapeg:! tool to turn it ventilation hose

4/

-




Chapter-4 Fuel and exhaust systems

141

15 Air regulator — removal and installation

Refer to iflustration 15.2

1 Disconnect the negative cable at the battery. Place the cable out
of the way so it cannot accidentally come in contact with the negative
terminal of the battery, as this would once again allow power into the
electrical system of the vehicle.

2 Disconnect the air regulator electrical connector (see illustration).
3 Disconnect the air regulator air tube.

4 Remove the two boits and remove the air regulator.

5 Reverse the removal procedures for installation. Note: Use a new
O-ring when installing the air regulator.

16 Auxiliary air control (AAC) valve (turbo only) — removal
and installation

Refer to illustration 16.3

1 Disconnect the negative cable at the battery. Place the cable out
of the way so it cannot accidentally come in contact with the negative
terminal of the battery, as this would once again allow power into the
electrical system of the vehicle.

2 To gain access to the AAC remove the upper air inlet tube.

3 Disconnect the electrical connectors by pulling the connectors apart
(see illustration).

4 Remove the wiring harness bolt attaching the harness to the AAC
valve.

5 Remove the three bolts retaining the AAC (and FICD component
assembly) valve to the intake collector.

6 Installation is the reverse of the removal procedure.

Bushing (Replace)

19.2 Accelerator assembly — exploded view

etc.) or bare light bulbs near the work area. Mop up any spills im-
mediately and do not store fuel soaked rags where they could ignite.

1 Refer to Chapter 1 and relieve the fuel pressure.

2 Disconnect the negative cable at the battery. Place the cable out
of the way so it cannot accidentally come in contact with the negative
terminal of the battery, as this would once again allow power into the
electrical system of the vehicle.

3 Disconnect the harness connectors of the fuel tank gauge and elec-
tric fuel pump.

4  Siphon or pump the fuel in the tank from the filler opening into
a suitable container. Wipe up any spillage and then use compressed
air, if available, to blow away any fuel from around the filler opening.
5 Remove the fuel filler neck ring (see illustration). Warning: Do not
strike the ring with a hammer or tool which could create a spark.
Fabricate a U-shaped removal tool to turn the filler neck ring (ses
illustration). ;

6 Raise the vehicle and support it securely on jackstands.

7 Remove the right rear wheel.

8 Remove the fuel filler tube protectors and disconnect the ventila-
tion hose (see illustration).

9 Disconnect the fuel hoses and evaporative hose on the fuel tube
side.

10 Loosen the bolt and nut securing mounting bands and then remove
the fuel tank with the filler tube attached.

11 Reverse the removal procedure for installation.

18 Fuel pump — removal and installation

Warning: There are certain precautions which must be taken when in-
specting or servicing fuel system components. Work in a well ventilated
area and do not alfow open flames (cigarettes, appliance pilot lights,
etc.) or bare light bulbs near the work area. Mop up any spills im-
medfately and do not store fuel soaked rags where they could ignite.

1 Refer to Chapter 1 and relieve the fuel pressure.

2 Refer to the previous Section and remove the fuel tank.

3 Disconnect the fuel pump electrical connector.

4 Loosen the hose clamps and pull the three hoses from the top of
the fuel pump assembly.

5 Remove the retaining bolits securing the pump to the tank and lift
the pump assembly from the tank.

6 Installation is the reverse of the removal procedures.

19 Accelerator cable — removal, installation and adjustment

17 Fuel tank — removal and installation

Refer to illustrations 17.5a, 17.5b and 17.8

Warning: There are certain precautions which must be taken when in-
specting or servicing fuel system components. Work in a well ventilated
area and do not allow open flames (cigarettes, appliance pilot lights,

Refer to illustrations 18.2 and 19.5

1 Disconnect the throttle cable at the throttle chamber by raising
the actuator and sliding the cable end out of the retaining slot.

2 Disconnect the cable from the hold down/adjusting bracket by
backing off on the throttle cable adjusting nut then lifting the cable
from the hold down/adjusting bracket (see illustration).




142 Chapter 4 Fuel and exhaust systems

3  Pull the cable from the two retaining clips located inside the engine
compartment,

4 From inside the vehicle disconnect the cable from the accelerator
pedal by pulling the white plastic grommet forward (toward you), releas-

removed from the vehicle for clarity

ing the cable from the accelerator pedal.

5 Lift the retaining slotted washer from the rubber firewall retainer
(see illustration).

6 From the engine compartment, pull the cable out of the firewall.
7 Installation is the reverse of the removal procedures.

8 Adjust slack from the cable by turning the front adjusting nut. Note:
A properly adjusted cable should go from idle to full open with no slack
in the cable when it returns to idfe.

20 Turbocharger — general information

Refer to iflustrations 20.1 and 20.2

1 The turbocharger, installed on the left exhaust manifold, is designed
to compress the intake air flowing from the air cleaner (see illustration).
The turbocharger uses two turbines. One turbine, situated in the ex-
haust gas flow, is turned by the gases leaving the exhaust manifold.
It then turns the other turbine, which compresses the intake air and
sends it into the intake manifold.

2 To prevent the supercharging pressure from becoming excessive,
the system is equipped with an exhaust gas bypass valve, which opens
at a predetermined pressure to allow exhaust gases to bypass the turbo-
charger and go straight into the exhaust pipe. An emergency relief valve
is also incorporated into the intake collector to relieve excessive
pressure at that point (see illustration).

3 Due to the failure of turbine bearings caused by exposure to ex-
treme heat, water jackets were added in 1985 to the turbocharger and
connected to the engine cooling system.

Qil delivery tube

e QDG

[ ™
To throttle
chamber
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air regulator
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Coolant delivery tube &l
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20.1 Turbocharger mounting — exploded view

Coolant delivery tube
{Inlet)
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Turbocharger assembly
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21 Turbocharger — precautions

1 The turbocharger is driven by exhaust gases and routinely operates
at extremely high temperatures. The turbocharger castings retain heat
for a very long time and must not be touched for a period of at least
three hours after the engine was last run. Even at this time, it is ad-
visable to wear heavy gloves to prevent burns.

2 High rotation speed in the turbocharger means that bearing life
and operation is dependent upon a constant flow of engine oil. Careful
attention should be paid to the condition of the oil lines and the tightness
of their fittings. Never overtighten the hollow bolts, as this will deform
the unions and cause leakage.

3 Because the turbocharger is dependent upon clean oil, drain the
engine oil and change the oil filter any time the turbocharger is removed.
If a bearing fails in the turbocharger or in the engine, flush all engine
and turbocharger oil passages completely before reassembly.

4 A turbocharger is a ducted fan, and, like any turbine, its greatest
enemy is dirt and foreign objects. A stray nut, metal chip or rock passing
through a turbine rotating at 120,000 rpm can cause extreme damage.
The best defense against foreign object damage is to work on your
engine and turbocharger unit only after the engine has been cleaned.
Cover all inlets and pipes. Account for every nut, bolt, screw and
washer before starting the engine after assembly is complete.

22 Turbocharger — removal and installation

1 If the turbo is equipped with coolant lines it will be necessary to
drain the cooling system.

2  Lift the vehicle and support it securely on jackstands.

3 Refer to the exhaust Section and remove the front exhaust tube
from the turbo.

4 Refer to Chapter 10 and remove the steering column lower joint.
5 Remove the retaining bolts from the heat shields and remove the
shields.

6 Disconnect the exhaust gas sensor electrical connector.

7 Disconnect the oil delivery tube at the turbo.

8 Disconnect the oil drain pipe by loosening the rubber hose clamps
and pulling the hose from the nipple.

9 Disconnect the inlet and outlet coolant delivery tubes from the
turbo.

10 Disconnect the four turbo retaining bolts securing the turbo to the
exhaust manifold.

20.2 The turbocharger emergency relief valve is attached
to the intake collector

11 Remove the turbo out the bottom of the engine compartment.
12 Clean all traces of gasket and sealant material from the gasket
mounting surfaces.

13 Installation is the reverse of the removal procedure. Note: /nstalf
a new gasket and replace the metal washers on the hollow bolts con-
necting the coolant and oil delivery lines.

23 Turbocharger — inspection

Refer to illustration 23.7

Note: /f any of the internal components, such as the waste gate, bear-
ing(s) or oil seals are defective it will be necessary to replace the turbo-
charger as an assembly. New and factory rebuilt turbochargers are
available from your Nissan dealer or local parts store.

1 Ifthe engine is lacking power, check for air leaks around the com-
pressor, inlet/outlet tubes or the intake manifold and correct any faulty
connection.

2 If the engine shows excessively high engine power check for a
disconnected or cracked rubber hose on the bypass valve. Replace the
hose if a defect is found.

3 If the engine exhibits excessively high oil consumption or the ex-
haust shows pale blue smoke, check for oil leaks at the lubricating oil
passage connection.

4 Further checks will require removal of the turbocharger. Refer to
the appropriate Section in this Chapter and remove the turbocharger.
5  With the turbocharger on the work bench, inspect the turbine and
compressor wheel by visually checking for cracks, clogging, deformity
or other damage.

6 Spin the wheels and check for free movement and abnormal noise
or friction.

Checking axial play

7 Check axial play using a dial indicator positioned through the inlet
opening on the compressor shaft (see illustration).

8 Using hand pressure only, move the compressor fan as far away
from the dial indicator as possible and zero the indicator. Push the com-
pressor wheel toward the dial indicator and compare clearance to the
Specifications. If the reading shows too much free play the turbocharger
will have to be replaced.

24 Injector cooling fan — removal and installation

Refer to illustrations 24.2 and 24.4

1 Disconnect the negative cable at the battery. Place the cable out
of the way so it cannot accidentally come in contact with the negative

‘terminal of the battery, as this would once again allow power into the

electrical system of the vehicle.
2 Remove the air blower tube retaining nut and bolt from the radiator

23.7 Check axial free play with a dial indicator positioned
in the inlet opening on the compressor shaft
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24.2. Remove the retaining nut and slide the bolt
out of the fan shroud to remove the injector 24.4 Disconnect the fan electrical connector and remove
cooling fan blower tube the three retaining bolts to remove the fan

L @ _
25.2 Remove the four bolts securing the heat shield to 25.5 Loosen but do not remove the two bolts securing
the catalytic converter (arrows) the front tube to the catalytic converter (arrows}

0 7 i e " s
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25.16 Remove the retaining bolts (arrows) and remove 25.18 Remove the U-bolt and clamp. attaching the
the crossover bracket extension tube to the center tube
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25.25 Remove the bolt securing the front of the muffler
assembly to the body (arrow)

fan shroud and remove the tube from the fan (see illustration).

3 Disconnect the injector cooling fan electrical connector.

4 Remove the three bolts securing the fan to the fender well and
remove the fan (see illustration).

5 Installation is the reverse of the removal procedure.

25 Exhaust components — removal and installation

Refer to illustrations 25.2, 25.5, 25.16, 25.18, 25.25 and 25.26

Front exhaust tube

1  Lift the vehicle and support it securely on jackstands.

2 Remove the lower catalytic converter shield by removing the four
bolts (see illustration).

3 Use a piece of wire to secure the converter to the underside of
the car.

4 Disconnect any brackets that hold the front exhaust tube to the
transmission or body.

5 On non-turbo models, remove heat shield plates and the front ex-
haust tube as an assembly. On turbo models remove the heat shield
retaining bolts and remove the heat shields. Loosen but do not remove
the two bolts attaching the front tube to the catalytic converter (see
illustration).

6 Remove the three bolts attaching the front tube to the exhaust
manifold.

7  While supporting the front exhaust pipe, remove the two bolts
holding the tube to the converter and lift out the tube.

8 Installation is the reverse of the removal procedure. Note: Be sure
to use new gaskets and before installing the attaching bolts apply anti-
seize compound to the threads. :

Catalytic converter

9 Lift the vehicle and support it securely on jackstands.

10 Remove the lower catalytic converter heat shield.

11 Using a piece of strong wire, secure the exhaust center tube to
the driveshaft.

12 While supporting the catalytic converter, break loose, but do not
yet remove the four converter mounting bolts attaching the converter
to the front and center exhaust tubes.

25.26 Remove the bolt securing the tail pipe and muffler
assembly to the body

13 While supporting the converter, remove the four retaining bolts
and remove the converter.

14 Installation is the reverse of the removal procedure. Note: Be sure
to use new gaskets and before installing the attaching bolts apply anti-
seize compound to the threads.

Exhaust center tube

15 Lift the vehicle and support it securely on jackstands.

18 Remove the rear crossover bracket by removing the four retaining
bolts (see illustration).

17 Remove the heat shields from around the exhaust center tube.
18 Remove the U-bolt and clamp attaching the extension tube to the
exhaust center tube (see illustration).

19 Lightly tap around the connection with a soft face hammer to break
the connection loose.

20 Disconnect the exhaust center tube from the catalytic converter
by removing the two retaining bolts.

21 The exhaust center tube can be removed by twisting and pulling
it over the rear end housing.

22 Installationis the reverse of the removal procedure. Note: Be sure
to use new gaskets and before installing the attaching bolts apply anti-
seize compound to the threads. Also use Nissan exhaust sealant kit
20720-N2225 or an equivalent to eliminate gas leakage from the center
tube connection.

Muffler assembly

23 Lift the vehicle and support it securely on jackstands.

24 Disconnect the U-bolt securing the exhaust center tube to the muf-
fler assembly.

25 Remove the bracket retaining bolt securing the front of the muf-
fler assembly to the body (see illustration).

26 Remove the bracket retaining bolt securing the tail pipe and muffler
assembly to the body (see illustration).

27 Lower the muffler assembly from the vehicle.

28 Installation is the reverse of the removal procedure. Note: Be sure
to use new gaskets and before installing the attaching bolts apply anti-
seize compound to the threads. Also, use Nissan exhaust sealant kit
20720-N2225 or an equivalent to eliminate gas leakage from the center
tube connection.



