Continuous Injection System 25

Engine Code NF, CIS-E Iil |

Acceleration enrichment
m checking 25.114

A/C compressor clutch ON/OFF signal
® checking 25.88

Altitude sensor
® checking 25.91

Air flow sensor plate assembly

s control plunger.
removing/installing 25.96

= free, play, checking 25.95
m free play. adjusting 25.97

rest position, ,
checking/adjusting 25.93

sensor plate/
sensor lever? centering 25.94

sensor plate lever/
control plunger, checking 25.93

sensor plate lever,
basic adjustment 25.95

stop screw sealing
ring, replacing 25.96

Carbon canister shut-off solenoid
m checking 25.84

CIS-E Il system
w components 25.78
® component layout 25.77
= control unit, locations 25.82

Cold start valve
m operation, checking 25.113
- 's-poer, checking 25.111

* NEW INFORMATION since last filming

Index

index continues on next page ’

Coolant temperature sensor
a checking 25.90

Deceleration fuel shut-off
m checking 25.117

Differential pressure regulator
control

a checking 25.123

Engine seftings
s checking 25.128
s CO value, adjusting 25.130
®  ignition timing,
checking‘adjusting 25.134
Fuel injectors
% ® checking/cleaning 25.1224

Fuel pressure checking

w differential pressure
Part |, checking 25.120

ditferential pressure
Part Il, checking 25.121

injector pressure
specifications 25.122

pressure tester
VW 1318, connecting 25.119

m residual
pressure. checking 25.122

- ®m system pressure 25.119

Fuel pump relay control
® checking 25.87




Continudus Injection System

Index

| Engine Code NF, CIS-E Ii

idle and full throttie switches
* = checking/adjusting
(Automatic transm. 097) 25.109a
m  full throttle switch, checking 25.108
’ idle switch, checking 25.108a
m  voltage supply, checking 25.107

Idle stabilization system
m shift, mode signal. checking 25.89
m valve power, checking 25.85

Injection quantity
* = comparative measurement 25.125

Oxygen sensor
m control system, checking 25.103
m  heating. checking 25.104
m removinginstalling 25.105

Potentiometer
m adjusting 25.101
m checking 25.98

Rules of cleanliness
a chart -25.83

Safety guidelines
m TChart 25.83

Technical data
m chart 25.118

Throttle potentiometer (w/ 097 Auto. transm.)
* m checking/adjusting 25.102a

Throttle valve
s basic adjustment 25.106
m  dashpot, adjusting 25.110

* NEW INFORMATION since last filming

25.1d2




Continuous Injection System

Engine code NF

CIS-E Il




Continuous Injection System

WARNING

Fire hazard Do not smoke or have anything in
area that can ignite fuel

3.5 Nm (3 ft Ib)
e after nghtening

r— Return line 4
\ secure with seaing

® to fuel reservorr L2,
-

pamt
20 Nm (15 ft fb) —— . . }"\:3
\

, ‘ ~.
~— Fuel pressure reguiator ‘ \ Supply line

@ checiang — ' o trom fuel filter

|
§

Bracket — . X
3 10 Nm (7 1t Ib)

— 20 Nm 7
(15 1 1b) T®™ To cold

start vaive
Hex head plug

® 10 Nm (7 ft Ib)
® provides connection
tor pressure tests

20 Nm
s nmw
10 Nm = . Y instail banjo bott instead
(7 1t ib) ot mmi-filter
Fuel distributor
e after installation ot
® antimagnetic ) tuel filter, check
. free play on
L (vee froe piay) air flow sensor piate.
Ventiistion hose @ ——— Sealing ring page 25.95
® 0 ar titer — ® smaller diameter taces

upper part control plunger

Differential pressure reguiator ____/
e checking controt —

/
page 25123
® approximately 17.5-21.5 ohms
Harness connector

Stop screw for
control plunger
® adjustng —
page 25.97

Notes Crankcase houging
® replace seals and o-rings ventilstion
® secure hose connections with screw clamps
or new spnng clamps
® electncal components require 11.5 volts
minmum for proper operation

Engine code NF CIS-E Il




Continuous injection System

WARNING

Fire hazard. Do not smoke or have anything in
area that can ignite fuel.

Air flow
sensor housing
o checking adjustment lever —
page 25.94
o nmir fliow sensor plate,
check position and adjustrment —
page 2533

® the air intake duct has a control
flap and thermostat

@ controt flap cioses:
above -~ 10°C (50°F) providing a warm air suppty
below 0°C (32°F) providing a coid air supply

Notes

® repiace seais and o-rings

® secure hose connections with either screw
clamps or new spring clamps

® electrical components require 11.5 voits
minimum for proper operation

Engine code NF CIS-E Il




Continuous Injection System

penod. and test for
leakage — page 25 113

\ 10 Nm (7 1 1)
To fust distributor %
.

nmusnn)J

Fuel injector
e checking: page 25.122

Cold start vaive .
® checking functon —
page 25111
® check spray pattern. njecton ,

& moisten with [ubricant
before instaliing

20 Nm (1S ft Ib)

idie stablitzer vaive
® chacking: page 25.85

10 Nm (7 1t Ib)
e checking — page 25.90

10 Nm (7 11 Ib)
Notes
¢ replace seals and o-rings during reassembly
¢ secure hose connections with either screw
clamps of new spring clamps
WARNING electrical components require 11.5 voits

Fire hazard. Do not smoke or have anything in minimum for proper operation

area that can ignite fuel.

B-7

Engine code NF csEm | 25_ 80




Continuous Injection System

Notee

® replace seals and o-rings during reassembly

® sacure hose connections with either screw
clamps or new spring clamps

® electrical components require 11.5 voits
minimum for proper operation

To shut-oft valve for
carbon cannister

idie switch
& checking and adjusting
page 25.107

Cup

20 Nem (15 0t 1b)

Fire hazard. Do not smoke or have anything in
area that can ignite fuei.

e 50 Nm (37 ft Ib)
® lubricate threads with G5
¢ in catalytic converier

e checking — page 25.103 ~

B8-6

Engine code NF CIS-E Il

Systom componants 281




Continuous Injection System

Note

The CIS-E HI engine controt system uses two
separate control units, located behind the right and
left kick paneis. The units are connected together
slectnically by the vehicle's wire hamess.

Each control unit contains its own fauit memory.
During the seit diagnosis display, any information
stored in the ignition control unit will be displayed
first. When compieted, the information from the fuel
injection control unit will be displayed.

For additional troubleshooting information see Repair
Group D2.

CAUTION

Please read safety precautions on page 25.83
before working on the electronic ignition
system.

Engine code NF

CIS-E Il

Controt unit, locations 25 l82




Continuous Injection System

Rules of cleanliness Safety guidelines for fully electronic

ignition system

CAUTION
First:

e clean connecting points before
loosening

When fuel system is open

® do not use compressed air if you
don’t need it

® move vehicle only if you must

e if you cannot finish repairs, carefully
cover parts with plastic or paper —
not with rags

Use cleap parts o’hly

e do not unwrap new parts before
needed

® only use new parts, not loose or
unwrapped parts from tool box

e lay removed parts on clean surface.
Cover with plastic or paper — not
with rags

CAUTION

Be alert when you work on the engine.
High volitage can injure you and damage
components.

Turn ignition off:

e when connecting or disconnecting
tester leads to ignition system
® when connecting or disconnecting
ignition wires
& when washing the engine
Don't forget about the battery:

® do not disconnect battery when
engine is running

o for emergency starting use fast
charge for 15 seconds only and not
more than 16.5 volits

® disconnect battery when using arc,
spot, or electrical welding equipment

When testing the system:

® do not apply voltage to control unit to
simulate output signals

® when coil wire (terminal 4) is
disconnected from distributor, always
ground using jumper wire

® with high tension wire disconnected
do not crank engine (example:
compression test)

When applying heat:

e if components are heated above 80°C
(175°F) from paint dryer or steam
cleaner, wait for components to cool
before starting engine

ues ot ceeniionss 25 .83




Continuous Injection System

Carbon canister shut-off solenoid,

checking
(Fauit code 4343)

Check this first: ]
® ignition switched to OFF position
m insert spare fuse in top of fuel pump relay
® turn ignition ON, remove fuse after four
seconds

4 // Q_/AZ ® re-insert fuse for four seconds, then
e S -

AR remove
7/ //u\///' e fault indicator light displays 4343 code
m close full throttie switch
e shut-off solenoid clicks ON and OFF
when full throttie switch is ciosed

It NO

= disconnect carbon canister shut-off
solenoid hamess connector in right wheel
house (arrow)

Carbon canister valve, harness connector

& connect LED tester US 1115 to connector
terminals 1 and 2 using jumper wire
e US 1115 must light up (blink)

if YES
m replace carbon canister shut-off solenoid

if NO
8 connect multimeter US 1119 between
terminal 1 of connector and ground

® approximately 12 volits

if NO

® check wiring as follows

= remove fuel injection control unit access
cover in right passenger footwell and
disconnect control unit hamess connector

1131557 0 o e 1 ® with multimeter US 1119, check resistance
between terminal 2 and terminal 15 of fuel

\\\\ \\\\ \\ / injection control unit harness connector

A=A A e ey (35 pin)

( e approximately 0.2 ohms

N If NO
& repair break in winng using wiring diagram

19 (21(23(25 (27 (29 | 31| 33] 35
20 22 24 26 28 30 32 34 It OK

: . [eram] ® replace fuel injection control unit

Engine code NF CIS-E I

Carbon canister shut-off solenoid, checking 25 -84




Continuous Injection System

Idle stabilizer valve power, checking

(Fault code 4431)

Check this first
® ignition switched to OFF position

insert spare fuse in top of fuei pump relay
tumn ignition ON, remove fuse after four
seconds ’
re-insert fuse for four seconds, then
remove

re-insert fuse for four seconds, then
remove :

e fault indicator light displays 4431 code
close full throttle switch

¢ idle stabilizer valve must cycle (click)

If NO

®m disconnect hamess connector from idle
stabilizer valve (arrow)

idle stabilizer valve, harness connector

® connect LED tester US 1115 to terminals 1
and 2 of hamess connector using jumper
cable
after starting the output checks, call up idle
stabilizer vaive power (code number 4431)
according to the appropriate sequence, see
output checks, Repair Group D2
e US 1115 LED tester must light up

idle stabilizer vaive power, checking 25-85

Engine code NF CIS-E I




Continuous Injection System

it YES
= replace idle stabilizer valve

If NO

@ connect multimeter US 1119 between
terminal 2 and engine ground
® approximately 12 volts

If NO
& repair break in wiring using wiring diagram

it YES

® switch ignition OFF

® remove fuel injection control unit access
cover in right passenger footwell and
disconnect control unit harness connector

35 pin tuel injection control unit harmess
connector

/
. | with multimeter US 1119 check continuity
- between fuel injection control unit hamess
connector terminal 17 and idle stabilizer

19({21/23|25 (27 (29 31| 33 valve harness connector, terminal 1
2022 24 26 28 30 32 34 e approximately 0.2 ohm

47-23

it NO
B repair break in wiring using wiring diagram

It YES
& replace fuel injection control unit

Engine code NF CIS-E Il

idle lnbllluf valve paower, checking 25 -86




Continuous Injection System

>

LA

Co 3 e h e T8 910 T ey
e T
4 e
1415 16 17 18 19 g 2v 22 23 24 2%

Fuel pump reiay controi, checking
® pull fuet pump relay out of relay panel,
iocation 10
® connect multimeter US 1119 between
terminais 48 and 50 of relay socket
e approximately 12 volts

connect multimeter US 1118 between
terminals 46 and 50 of relay socket
switch ignition ON

e approximately 12 volts

NO

comrect break in winng according to wiring
diagram

connect multimeter US 1119 between
terminals 46 and 47 of relay socket
operate starter briefly

e minimum 7 volts

it YES
m replace fuel pump relay

If NO, check wiring as follows:

m remove ignition control until access cover
in left footwell, and pull hamess connector
from control unit

measure resistance between 25 pin ignition
control unit hamess connector and relay
socket 10 using multimeter US 1119

25 PIN
connector relay socket 10

terminal 3 -=———— terminar 49
terminal 14 +———— terminal 47

e approximately 0.2 ohms
if NO i 1
® repair break in winng using wiring diagram

if YES
® replace ignition control unit

‘Engine code NF

CIS-E




Continuous Injection System

Air conditionin co'mpressor clutch,
on/off signal, checking

» .- m disconnect 35 pin harness connector from

fuel injection controt unit

® connect multimeter US 1119 between
terminals 33 and 35 (ground) of harness
connector

a with A/C in OFF position, switch ignition
ON
e 0 volts

if NO .
& repair break in wiring using wiring diagram
® with A/C in AUTO or BI-LEVEL position
switch ignition ON A
e A/C compressor clutch must become
energized
® approximately 12 volts

If NO
® repair break in wiring using wiring diagram

Alr conditioning compressor ciutch,
CIS-E on/off signal, checking 25 -88




Continuous Injection System

Idle stabilization system, shift mode
signal, checking

Vehicles with sutomatic transmission only

& disconnect 35 pin harness connector from
tuel injection control unit
8 connect LED tester US 1115 between
terminails 14 and 34 of hamess connector
n 325 7 3 oy
e 22 24 26 28 30 %2 ® switch ignition ON

47-231

8 engage selector lever first in Neutral and
then in Park
e LED tester US 1115 must light up

® select any driving gear
e LED tester US 1115 must not light

if NO
m repair break in wiring according to winng
diagram

CIS-EIN idie stablilzation system. shift mode signal, checking 25 .89




Continuous Injection System

Coolant terhperature sender,
checking

(Fault code 2312)

Check this first:
e coolant temperature over 80°C (176°F)

Note

Two temperature senders are installed in the
one coolant temperature sender housing.
They work independently of each other, one
for fuel injection and the other for electronic
ignition.

If a defect is found in either temperature
sender, the entire coolant temperature sender
must be replaced.

The temperature sensor is an NTC (Negative
Temperature Coefficient) type, meaning,
resistance decreases as engine temperature
increases.

8 remove harness connector from coolant
temperature sender (arrow)

® connect muitimeter US 1119 between
temperature sender terminal 1 and engine
ground, then between terminal 2 and
engine ground
® 200 ohm-2.5 k ohm

&, connect multimeter US 1119 between
terminals 1 and 2 of the disconnected
hamess connector, one after the other, with
engine ground

u switch ignition ON
® 4.5-55 volts

if NO

m repair break in winng between control units
and harness connectors, using wiring
diagram

if specification is NOT obtained and no break
in wiring is found
® replace respective control unit

Engine code NF CIS-E M

Cooant semparstore sonder, checking 20«90




Continuous Iniéction System

Altitude sensor, checking

(Fauilt code 2223)

Note

The altitude sensor sends a voltage signal
based on altitude. A barometric element
inside the sensor reacts to changes in air
pressure and moves an electrical contact
across a resistance track.

This signal is used by the fuel injection
control unit to correct the fuel mixture in
relation to altitude or air pressure changes.
The ignition control unit also uses this signal
to correct the ignition timing during certain
engine load ranges at higher altitudes.

@ remove kick panel from left driver side
footweli

® remove knock sensor ignition control unit
and disconnect 25 pin hamess connector

# remove hamess connector from altitude
sensor (arrow)

Note

The altitude sensor is attached to the
mounting bracket for the ignition control unit
behind the left kick panel.

8 connect muitimeter US 1119 between
terminal 1 and engine ground

& switch ignition ON
® approximately 5 volts

Engine code NF

CIS-E Il




Continuous Injection System

if NO
23‘56789%'2 ® repair break in winng between fuei injection
\ control unit terminals 1 and 25 using wiring
W\\\\\\\\\ diagram or replace fuel injection controi
EEEtEEEEE R EEE! 7 unit
74’ : connect muitimeter US 1119 between

terminals 1 and 3 and then between
terminals 2 and 3

Wi 23 2712931/ 33| 38 switch ignition ON
2022 24 26 28 30 32 34 ) ® 4.5-5 volts

= NO
repair break in wiring according to wiring
diagram or replace fuel injection control
unit
check wiring between knock sensor ignition
control unit and altitude sensor according
to wiring diagram

It all specifications ARE obtained
& replace altitude sensor

Engine code NF CISSEUW | it sensor. checking 25 »92




Continuous Injection System

Air flow sensor plate assembly,
checklng/qd]ustlng

Sensor plate lever/control plunger,
checking

® actuate starter for 10 seconds (with coil
wire disconnected and grounded) or
activate remote control US 4480/3 for
10 seconds

® using pliers or a magnet, lift sensor plate
through entire range of lever and control
plunger travel
® an even resistance must be feit

® move sensor plate quickly from raised
position to rest position
o NO resistance should be felt

If resistance felt
® replace air flow sensor

If sensor plate lever is hard to move upward,
but moves freely downward
e control plunger sticking

@ fuel distributor must be replaced

Air flow sensor plate rest position
Checking

® upper edge of air flow sensor plate must be
below iower edge of air cone
® a = 19to 3.0 mm (0.875 to 0.118 in.)

Adjusting

| raise air flow sensor plate

® adjust position of sensor plate by bending
wire clip (arrow)

Note

You should try to achieve the smalier setting
if at all possible.

Do not scratch venturi of air fliow

Alr flow sensor
Engine code NF CIS-E Il d peollomsobumpivats 25.93




Continuous Injection System

Sensor plate/sensor lever, centering
Note

Sensor plate must be centered in air cone.
Plate edges must not touch sides of air cone
or free movement of plate will be restricted.

Sensor plate

® remove 10 mm adjusting bolt from center of
plate
B coat boft with locking compound

® install boft finger-tight

® center plate using US 1109 or by using two
0.1 mm (0.004 in) feeler gauges criss-
crossed

® torque adjusting bolt
® 5-7 Nm (40-60 in Ib)

it plate cannot be centered
@ remove air sensor housing and center
sensor lever

Sensor lever

® remove clamping bolt on sensor lever
counterweight

8 clean bolt of any locking compound or dirt

& coat bolt with locking compound

B install bolt finger-tight
® center lever (arrows)
@ tighten clamping bolt

Engine code NF

CIS-E lll | Airfiow sensor piate sssemby, 25_94

checking/adjusting




Continuous Injection System

Free play, checking
Note

Free play is noted between control plunger
and sensor plate lever (arrow A). It is
measured on side of air flow sensor facing
fuel distributor (arrow B).

Test conditions

e 4-16 mA differential pressure regulator
“current

e conforms to basic adjustment of sensor
plate lever

a actuate starter for 10 seconds (with coil
wire disconnected and grounded) or remote
control US 4480/3 for 10 seconds to
energize fuel pump

| slightly lift air flow sensor until resistance is
felt
e minimum clearance: 1.0 mm (0.039 in.)

e maximum clearance: up to venturi cone
3.0 mm (0.118 in.)

If clearance NOT OK
& perform sensor plate free play, adjusting
with control plunger stop screw, page 25.97

Sensor plate lever, basic adjustment
Note

Always perform basic adjustment of iever
when replacing fuel distributor or air flow
sensor.

® check distance between contact surfaces
for fuel distributor on air flow sensor and
roller for sensor plate lever. If necessary,
adjust via mixture adjustment screw
e 185 = 0.1 mm (0.73 = 0.004 in.)*

Note

“This value loses its validity after adjusting
CO content to specification.

CIS-E Il

Alr flow sensor piate assembly, checking/adjusting 25 -95




Continuous Injection System

Control plunger, removing/Installing

® note measurement “a” before removing
stop screw

® remove stop screw and detach control
plunger

a clean control plunger with gasoline before
reinstalling

® check sealing ring of stop screw for
damage; if necessary replace (smaliler
diameter of sealing ring points to control
plunger)

® tum stop screw back in to measurement “a”

CAUTION a check and adjust rest position and

clearance of sensor plate

Mechanical cleaning of the controi
plunger is not permitted. If. after

cieaning with soivent, the control Stop screw sealing ring, replacing
plunger is scored or sticking, the

"”": fuel distributor should be ® measure and note dimension *a” prior to
T ced. .
P removing the stop screw

® remove stop screw with sealing ring

Note

When replacing the stop screw sealing ring,
do not pull out or allow the control plunger to
fall out. If the control plunger is removed,
clean with solvent before reinstalling.

® check sealing ring for damage, if
necessary, replace (smailer diameter facing
controi plunger)
install stop screw according to previously
noted dimension “a”
check rest position and idle travei of air
flow sensor plate

- Alr flow sensor '
Engine code NF CIS-E-lll | Ar c,,,';'k‘,‘,,';‘“',d,u,““",'.', 25.96




Continuous Injection System

Sensor piate free play adjusting
with control plunger stop screw

m adjust free play of air flow sensor plate at
control plunger stop screw as foliows

Varying measurement “a”:

(distance “a” =

approximately 0.6 mm (0.024 in.)
between stop screw and collar of hex nut)

¢ tumn stop screw clockwise — clearance
larger

e turn stop screw counterclockwise —

CAUTION clearance smaller

Mechanical cleaning of the control ® 1/4 turn of stop screw — approximately

plunger is not permitied. If, after 1.3 mm/0.05 in. difference on sensor

cleaning with gasoline, the control plate

plunger is scored or sticking, the

entire tuel distributor should be “

replaced. = after adjusting free play, check idle speed,
adjust if necessary

m if idle speed is adjusted, recheck free play,
re-adjust free play if necessary

Engine code NF CIS-E It




CONTINUED IN THE

BEGINNING OF NEXT ROW




Continuous Injection System

Potentiometer, checking

CAUTION

The potentiometer is to be checked
ONLY while mounted on the mixture
control unit.

The potentiometer is to be replaced
WITH the air flow sensor as an
assembly ONLY.

Check the potentiometer if ANY of the
following conditions are observed

o fault code 2 2 3 2 is displayed

o idle speed increases

® engine speed fluctuates at idle

[

Check these first

® engine oil temperature B0°C (176°F)
minimum

e fault code dispiay has been activated
(see Repair Group D2)
valve cover gasket is tight and oil dip
stick is inserted completely
all electricai consumers switched OFF
A/C switched OFF

use muitimeter US 1119 and connector
test kit VW 1594 to perform all
measurements

® radiator fan must NOT be running during
measurements

® ignition timing point and CO content OK

® NO intake air leaks

remove air duct to oil cooler

remove bolt securing lower air filter housing
to lower bracket (from beiow)

disengage upper air filter housing (1) (from
above) by lifting assembly out of slot

push mixture control assembly (with air
filter) toward engine and disconnect
.harness connector 2 from potentiometer
switch multimeter to 200 Ohm range and
connect between terminal 3 of harness
connector and ground

® 0 -08Ohm

Engine code NF [ | CIS-EM | | o ometer checking 25'98




Continuous Injection System

HNO )
@ repair break in wiring between connector
and control unit using wiring diagram

switch multimeter to 20 voits DC range and
connect between terminals 1 and 3 of
hamess connector

swilch ignition ON

measure potentiometer supply voltage
(called U1), record measurement

® 4.35-5.35 volts

NO .

check wiring between potentiometer *
hamess connector and fuel injection control
unit hamess connector as follows

switch ignition OFF

remove fuel injection control unit access
cover in right passenger side footweil

remove hamess connector from fuel
injection control unit

check resistance between potentiometer
harness connector and control unit hamess

connector
-

Potentiometer
connector

1
2

® 0 - 0.8 Ohm

it NO .
® check for break in wiring using wiring
diagram

@8 connect test adapter YW 1501 between
.potentiometer and potentiometer harness
connector
switch multimeter US 1119 to 2 voits DC
range and connect to terminals 2 and 3 of
test adapter VW 1501
switch ignition ON (with air flow sensor
plate in rest pasition)

e 0-200 mV
switch ignition OFF

cisE W Potentiometer, checking 25.99




Continuous Injectfon System

Pa

" -@ connect engine tester VW 1367

CAUTION

Make sure that'the VW 1367 Top Dead
Center pickup is fully inserted into the
transmission housing.

insert spare fuse into top of fuel pump
relay (do NOT remove until test is
complete)

start engine and run at idle

remove harness connector from idie
stabilizer valve

® engine speed MUST increase

partially clamp one of the two hoses with
pliers (as shown) until an engine speed of
800 = 20 RPM along with an ignition angle
of 13-17° before Top Dead Center is
displayed on VW 1367

read output voltage U2 of potentiometer
and record, then compare to U1 voltage on
diagram (which was recorded eatrlier)

U1 = supply voltage of potentiometer
between terminals 1 and 3

U2 = output voitage of potentiometer
between terminais 2 and 3 (measured
with engine at idle, BOO = 20 RPM)

Example: U1 4.82 volts
U2 = 0.72 volts

Resuits fall within the window outlined on the
graph

i the U2 voitage measures slightly below the

lower tolerance range on the graph

& check intake air boot, crankcase ventilation
hoses, carbon canister hoses, and vacuum
lineés for leaks

# after eliminating leaks, repeat test

if NO leaks are found
® adjust potentiometer (see page 25.101)

Engine code NF

CIS-E Hl Potentiometer, ct;ocglng 25-1 00




Continuous Injection System

Potentiometer, adjusting

Check these first:
® checking procedure page 25.98 MUST
be performed first
® ignition switched OFF
® remove fuse 13

remove intake hose for warm air on the
preheater control unit (arrows)

remove preheater control unit with intake
hose for cold air

remove intake air boot

remove fuel line from fuel fiiter to fuel
distributor at fuel filtter

remove air duct to oil cooler

remove bolt securing lower air filter housing
to lower bracket from below

remove harness connector 3 from
differential pressure reguiator

disengage upper air filter housing fastener
1 from above by lifting assembly out of slot
4))

push mixture contro!l assembly toward
engine and raise to aliow access to the
potentiometer trim screw

carefully remove sealing compound from
potentiometer trim screw (arrow)

connect test adapter VW 1501 between
potentiometer and potentiometer harness
connector (arrow)

switch multimeter to 2 volts DC range and
connect between terminals 2 and 3 of test
adapter

switch ignition ON

Engine code NF CIS-E I




Continuous Injection System

= install tool VW 1348/1 on top of airflow
sensor

Note

Before instailing tool, pull slide 2 out to upper
stop. Then place tool centrally on edge of the
air flow sensor with edge 3 pointing in the
direction of the fuel distributor.

@ push slide 2 down to stop

® rotate screw 1 until base of magnet
contacts the sensor plate mounting screw
(with sensor plate in rest position)
tum VW 1348A adjuster screw 1 until
voltage displayed on muitimeter is same as
voltage U2 (which was obtained during
checking procedure on page 25.100)
connect multimeter to terminals 1 and 3 of
test adapter

adjust potentiometer trim screw until
voltage displayed on muitimeter falls within
tolerance shown on graph

If an acceptable value CANNOT be obtained

by adjusting the potentiometer trim screw

® remove fuel distnbutor from air flow sensor
assembiy

® replace air flow sensor assembly inciuding
potentiometer

Note

NO potentiometer adjustment is necessary it
the air flow sensor assembly is replaced.

If acceptable values ARE obtained according

to graph

& re-install mixture control assembly and
re-check the potentiometer as shown on
page 25.100

If OK
& apply sealing paint to potentiometer trim
screw

For vehicles with Calitornia control unit ONLY
® grase fault memory (see Repair Group D2)

Engine code NF

CISEM | o omere. sapusting 2102




Continuous Injection System 25

Throttle vailve potentiometer (G 69),
checking/adjusting

For vehicles with “097 Automatic
‘transmission”

® jocated on underside of throttie body

e the idie (F 60) and full throttie switches
(F 81) are part of the throttle valve
potentiometer (G 69) assembly
the throttle valve potentiometer (G 69)
becomes adjusted when the idle switch
is adjusted
the full throttle switch (F 81) becomes
adjusted when the idle switch is adjusted
only perform the following procedure if
the corresponding fauit is indicated
during 097 Automatic transmission Self-
diagnosis
always return the automatic transmission
controt unit (J 217) to its basic setting
after completing fue! system repairs or
adjustments, see Repair Group D3 for
additional information

Voltage supply, checking

switch off ignition

disconnect potentiometer harness
connector

switch Fluke 83 multimeter to 20 Volt range
connect multimeter between terminal 1 and
ground

switch ON ignition

e must be between 4.5 and 5.5 Volts

connect multimeter between terminals 1
and 2 and then between terminais 1 and 3
® must be between 4.5 and 5.5 Volts

If all voltage readings are obtained,

® measure potentiometer resistance, see
procedure and specifications later in this
section

If one or more voltage readings are not

obtained,

@ switch OFF ignition

m check wiring for open or short circuit
between potentiometer harness connector
and controt unit (J 217) harness connector
using wiring diagram
repair or replace as necessary

rWith 097 automatic trans. Engine code NF | Throttle valve potentiomater, 2 5-102 a

checking/adjusting
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Potentiometer Corresponding
harness connector | terminals in control
terminal unit harness
assignments connector

1 - positive~—-¥————»10
2 — ground e—p 29
3 — signal +——— 9

CAUTION

Only use gold plated terminals when
repairing the potentiometer harness
connector.

It wiring OK,
® replace automatic transmission control unit
(J 217)

It ail voltage readings are obtained, check

potentiometer resistance as follows:

m switch Fluke 83 multimeter to resistance
range

connegt multimeter between terminals 1
and 2
® must be between 1500 and 2600 Ohms

connect muitimeter between terminals 2

and 3

® resistance (in idle position) must be
between 750 and 1300 Ohms

slowly open throttle to wide open position
® resistance must increase to a maximum
of 3600 Ohms

If any of the resistance measurements are
not obtained,
® repiace throttle potentiometer (G 69)

With 097 automatic trans. Engine code NF | Throttie vaive potentiometer, 25-102 b

checking/adjusting
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Oxygen sensor control system,
checking

(Fault code 2341)

Check these first:
® engine oil temperature: minimum
80°C (176°F)
e differential pressure regulator OK

connect multimeter US 1118 to differential
pressure requiator, using adapter

VW 1315 AA

run engine at idle

disconnect oxygen sensor connector,

. {arrow) single connector with green wire
connect green oxygen sensor wire to
ground using jumper wire
® after approximately 15 seconds,

differential pressure reguiator current
must increase to approximately 10mA

if NO

& check wiring between fuel injection control
unit and oxygen sensor connector (using
wiring diagram)

If NO break in wiring is found
® replace fuel injection control unit

reconnect oxygen sensor green wire

start engine "

raise engine speed briefly to 3000 RPM (to

warm oxygen sensor)

e differential pressure regulator current
must return to onginal mA value, then it
must fluctuate

if NO
u replace oxygen sensor

Engine code NF CIS-E NI | Oxyuen sensor control e 25,103 |
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Oxygen. sensor heatlngv, checking

> .® disconnect oxygen sensor heating element
connector 2 from harmess connector 1

Harnesssconnector

B connect muitimeter US 1119 between
harness connector terminais 1 and 2

® switch ignition ON
® approximately 12 volts

if NO

® repair break-in wiring using wiring diagram

If YES

® connect multimeter US 1119 between
terminals 1 and 2 of oxygen sensor heating
element connector
® 3 to 15 ohms

If NO
® replace oxygen sensor

Engine code NF | [(CISEN ] (i cuens 25.104
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Oxygen sensor, removing and
installing

Note -

The oxygen sensor replacement interval is
60,000 miles. An OXS mileage counter is not
used.

® disconnect oxygen sensor iead 1
® disconnect oxygen sensor heater connector
2 from hamess connector 3

unscrew oxygen sensor (arrow) from
exhaust (just ahead of catalyst) .
instaliation is reverse of removal procedure

CAUTION

Oxygen sensor threads must be coated
with anti-seize compound before
installing. If the sensor has not aiready
been coated in production, carefully
apply a coating to the threads taking
extreme care not to allow. anti-seize into
the sensor slots.

Engine code NF

CIS-E Il sensor, m 25-105
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Throttle valve basic adjustment

Note

Stop screw is set at factory and shouid not
be moved. If screw position has been
altered, check basic adjustment as follows:
B turn throttle stop screw counterclockwise
until gap occurs between stop and screw
® turn screw (arrow) in until it touches stop

Note

In order to determine the exact stop point of
the screw, place a thin piece of cellophane
between the screw and the stop. Determine
the stop point by tugging at the cellophane
and tumning the screw at the same time.

® turn screw clockwise additional 1/2 tumn
®m check throttlie switch adjustment

Engim code NF Cis-E Throttie valye basic adjustment 25-106
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Idie and full throttle switches,
checking

Voltage supply tor idie and full throttie
switches, checking

B remove harmess connector to idle and full
throttle switches on throttie body (arrow)

® connect muttimeter US 1119 between
terminal 2 of disconnected throttle switch
connector and engine ground

& switch ignition ON
e approximately 12 volts

If NO

® repair break in wiring according to wiring
diagram

Engine code NF

[ CIS-E lll

e anc sl trotte swiees, shocking 2« 107
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Full throttlie switch, checking

(Fault code 2123)

| connect muitimeter US 1119 between
terminals 2 and 3 of throttle switch
connector
® x ohm

@ operate switch using throttie valve lever
e approximately 0 ohms :

It NO
u replace and adjust full throttie switch

If specification IS obtained, check wiring

between throttle switch connector and fuel

injection control unit connectors as follows:

® remove control unit access covers in
footwells, driver side left and passenger
side right, and pull harness connectors oft
of Ignition and Fuel injection control units,
respectively

Engine code NF

CISEM | | rorse swiones, oot 25,108
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Idle switch, checking

(Fault code 2121)

& connect multimeter US 1119 between
terminal 1 and terminal 2 (with throttie fully
closed)
® 0 ohms

& move throttle valve 0.5 to 0.7 mm (0.020 to
0.028 in.)

Note

This measurement is made with a feeler
gauge between the throttle valve stop and the
adjustment screw.

o resistance should change from 0 ohms
(with throttle closed) to = ohms as
throttle gap increases beyond 0.5 mm
(0.020 in.)

If NO
® adjust idle switch

If YES
® check _full throttie switch

Engine code NF | | CISEN | .\ e switches, c'::w.: 25 .108a
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A . e o

>

25 pin harness connector, Ignition
control unit

35 pin harness connector, Fuel injection
control unit

3 pin throttie switch, harness connector

® using multimeter check continuity between
throttle switch connector (3 pin) and control
unit connectors

. 35 pin
3 pin 25 pin fuel injection
throttie switch ignition control controf unit
connector  unit conector  connector
A 7 ~28

3 9 - 31

e approximately 0.2 ohm (continuity)

If NO
® fepair break in winng using wiring diagram

Engine code NF

CIS-E W full throttie switches, e':::km 25-109




Continuous Injection System 25

Idle (F 60) and full throttle switches _
(F 81), checking/adjusting

For vehicles with “097 Automatic
transmission”

® located on underside of throttle body

® the idle (F 60) and full throttle switches
(F 81) are part of the throttie valve
potentiometer (G 69) assembly
the throttie valve potentiometer (G 69)
becomes adjusted when the idle switch
is adjusted
the full throttle switch (F 81) becomes
adjusted when the idle switch is adjusted
always return the automatic transmission
control unit (J 217) to its basic setting
after compieting fuel system repairs or
adjustments, see Repair Group D3 for
additional information

remove throttie valve assembly
loosen the two throttie potentiometer
screws

turn throttie valve potentiometer in direction

of arrow until stop is feit

e throttle valve (throttle linkage) must not
be moved

tighten mounting screws in this position
reinstall throttle valve assembly and adjust
accelerator cable, see Repair Group 20 for
additional information

check idle switch again

Throttie swn;:hcs
With 097 automatic trans. Engine code NF checking/sdusting 25- 109a
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Throttle body dashpot, adjusting

Note

To adjust the dashpot the throttle body must
first be removed.

a fasten pointer for protractor 3084 to throttle
body (using a spare nut and boft)

a thread protractor onto throttie shaft, if
necessary remove throttle shaft nut

u zero the pointer/protractor

® open throttie 12 to 14 degrees
o if properly adjusted: the dashpot roller, at
this point of throttie travel, should just
begin to lose contact with the dashpot

plunger

it NO

| [oosen sealed lock nut 1 and turn dashpot
2 untit a piece of thin paper can be slid
between the roller and the dashpot plunger
(arrows) without binding

& re-tighten lock nut

m recheck adjustment, re-adjust if necessary

bashpot thotte booy), adusting S« 110

Engine code NF CIS-E N
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~ Cold start valve power, checking

(Fault code 4443) _

Check this first: -~
e ignition switched to OFF position

® insert spare fuse in top of fuel pump relay

® turn ignition ON, remove fuse after four
seconds

m re-insert fuse for four seconds, then
remove

re-insert fuse for four seconds, then
remove

re-insert fuse for four seconds, then
remove

e fault indicator light dispiays 4443 code

close full throttle switch

e cold start vaive clicks ON and OFF (for a
maximum of ten seconds) when full
throttle switch is closed

it NO
@ proceed as follows

8 disconnect cold start valve connector
(arrow)

connect US 1115 LED tester between
terminals 1 and 2 of cold start valve
harmess connector

e US 1115 should light up

it YES
a replace cold start valve

If NO :

s connect multimeter US 1119 between
connector terminal 1 and ground
e approximately 12 volts

It NO
® repair break in wiring, using wiring diagram

If YES

s remove fuel injection control unit cover in
right passenger footwell and disconnect
control unit harness connector

CISE W | g e powe coacking 204111
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19 (2] 23(25(27 (29| 31| 33| 35,
20 22 24 26 28 30 32 34

47-231

® connect multimeter US 1119 between
terminal 2 of cold start valve harness
connector and terminal 16 of fuel injection
control unit harmess connector
® approximatety 0.2 ohm

it NO
® repair break in winng, using wiring diagram

it YES
m replace fuel injection control unit

CIS-E i Cold start valve power, checking 25 -11 2
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Cold start valve operation, checking

(Fault code 4443)

Check this first:
® engine coolant temperature maximum
30°C (86°F)

Note

If engine temperature exceeds 30°C (86°F),
disconnect the coolant temperature sensor
connector and re-connect it to a substitute *
sensor (which has been cooled down and
jumper wire grounded).

® disconnect coil wire 4 from ignition
distributor cap and connect to ground with
jumper wire

® remove cold start valve and point nozzle
into suitable container (leave electrical
connector and fuel line connected)

WARNING

Fire hazard. Do not smoke or have
anything in area that can ignite fuel.

® crank engine with starter for 10 seconds
® cold start vaive shouid spray fuel for
period shown on graph
Example:

At 25°C (77°F) fuel should spray for
approximately one second.

'® wipe off nozzle with clean rag
@ check valve for leaks
e after one minute, valve should be dry
and free of fuel

it valve is wet or leaking
m replace cold start vaive
| repeat check

Coid start vaive operation, checking 25-113

Engine code NF CIS-E il
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Acceleration enrichment, checking

Check these first:
® engine temperature maximum 30°C
(86°F)
e differential pressure reguiator OK

Note

To perform this check the control unit is
looking for a temperature signal, lower than
30°C (86°F). If the engine is warmer than
30°C (86°F), disconnect the temperature
sensor and substitute a cooled down sensor
which is grounded with a jumper wire.

u® connect multimeter US 1119 to differential
pressure regulator, using adapter
VW 1315 A1

B disconnect oxygen sensor harness
connector (arrow)

® run engine at idle
e 1to 3mA

if NO
® check coolant temperature sensor (see
page 25.90)

® depress accelerator pedal brietly
e differential pressure requlator current
must increase to a minimum of 6mA

Note

As RPM increases, differential pressure
regulator current must also increase. If this
current increases only when RPMs drop,
check the operation of the air flow sensor
potentiometer.

if NO
® shut off engine

CIS-Elll

acomierstion sncchment, checking 2 o114
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>

>

= disconnect coolant temperature sensor
hamess connector (arrow)

8 connect multimeter US 1119 between
sensor terminal 1 and engine ground, take
reading :

m repeat between sensor terminal 2 and
engine ground, take reading
e greater than 1 k ohm

If a specification greater than 1 k ohm is NOT-
obtained [at a coolant temperature of
approximately 30°C (86°F)]

= replace coolant temperature sensor

m repeat check

if YES

& remove hamess connector from coolant
temperature sender

m connect muitimeter US 1119 between
terminal 1 of the harness connector and
engine ground

® switch ignition ON
® 4555 volts

m repeat between terminal 2 and engine
ground (specification: same)

if this, or one of the other specifications is

NOT obtained

m repair break in wiring between the control
units and the connectors, using the wiring
diagram

Engine code NF

CIS-E Il

acootarstion sevichmant, checsing &0« 115
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Continuous Injection System

VW 13v5A1—T'

Deceleration fuel shutoff, checking

Check these first:
o differential pressure regulator OK (see
output tests page 25.123)
® engine oil temperature minimum 80°C
(176°F)

® connect muitimeter US 1119 to differentiai
pressure regulator using test adapter
VW 1315 A/l
& run engine at idle
8 raise engine speed to over 3000 RPM
& snap throttle shut
® 1 second after closing throttle, differential
pressure regulator current must decrease
to —50 to —60mA

At an engine speed of about 1200 RPM
differential pressure regulator current rises
back to about zero mA (nominal)

It specification is NOT obtained
& adjust idle switch or repair break in wiring
according to wiring diagram

Engine code NF

CIS-E I

_ Decsieration fust shutoft, checking 25-117
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7

Fuel pressure, technical data
Engine code " NF
System pressure* bar (psi) 6.1-6.5 (88.5-94)

Ditferential pressure | and U**
“ A A

| (ditferential pressure regulator disconnected) approximately 0.3-0.5 bar (4.3 to 7.3 psi)
' : less than system pressure

Il (ditferential pressure reguiator connected approximately 1.2 to 1.5 bar (17.4 to 21.8 psi)
with ignition turned ON) ¢ R less than system pressure

Shut-off pressure
after 5 seconds migiximum bar (psi) B 3.7 (53.7)

Residual pressure*
ahter approximately
10 minutes minimum bar (psi) ’ 3.5 (51),

after approximadtely
20 minutes ‘mimgmum bar (psi) ; 3.4 (49)

Fuel injectors ’

permissible difference between set of fuel
injection valves:

idie speed (first stop of VW 1348/1)

e at 20 mi fuel quantity measured with
US 4480 analyzer

tull throttle (last stop of VW 1348/1)

e at 80 ml fuel quantity measured with maximum 8.0 m! fuel

- US 4480 analyzer »

opening pressure bar (psi) 4.3-4.6 (62-67)

maximum 2.5 mi fuel

Ditferential pressure r'egulafo_r resistance approximately: 17.5-21.5 ohms

"With pressure gauge shutoff in OPEN position
**With pressure gauge shutoff in CLOSED position

Engine codeNF | [ cisEm | = DB 14q
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Fuel pressure, checking

Pressure tester VW 1318, connecting

-

Note

Use. all new sealing rings. Observe the rules
of cleanliness on page 25.83.

® remove air duct to oil cooler

® unscrew lower arr filter housing from

" bracket

® push fuel distributor out of bracket and
push towards engine

connect pressure tester VW 1318 to
measuring location 1 on fuei distributor
using adapter VW 1318/4

connect bolt and line 2 from cold start
valve to pressure tester

turn pressure tester valve to closed
position: '

A — open

B — closed

System pressure

B remove harness connector from differential
pressure regulator
remove fuel pump relay and jump socket
with remote control US 4480/3
open valve on VW 1318 pressure tester
switch ON US 4480/3 remote control and
read system pressure on gauge
e 6.1 to 6.5 bar (88.5 to 94.3 psi)

Note

Systemn pressure is NOT adjustablé.

Engine code NF Cis-em | pressure, checking 25_119
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Differential pressure Part |, checking

® close valve on VW 1318 pressure gauge

Note

Harness connector to differential pressure
gauge remains disconnected.

® switch ON US 4480/3 remote control
@ read differential pressure on gauge
® 0.3 t0 0.5 bar (4.3 10 7.3 psi)
less than system pressure

q

It differential pressure specification

not obtained:

m disconnect small diameter fuel line (1) from
fuel pressure regulator (2} and place open
end in a beaker
plug opening (3) on fuel pressure regulator
switch ON US 4480/3 remote control for
one minute and measure amount of fuel
® 130 to 150 cc

It NO

® replace differential pressure regulator

® reconnect fuel line to fuel pressure
reguiator

-E‘nglno code NF CIS-E Ill Fuel pressure. checking 25.1 20
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Ditferential pressure Part Il, checking

close valve on VW 1318 pressure gauge

switch ON US 4480/3 remote control

connect US 1119 muttimeter to differential

pressure regulator using adaptor

VW 1315 AA

swilch meter to 200 mA DC scale

switch ON ignition

read regulator current and differential

pressure

e 100 mA

e differential pressure should be 1.2 to
1.5 bar (17.4 to 21.8 psi) less than
system pressure

Note

The fuei injection control unit will generate a
fixed current of 100 mA to the differential
pressure regulator whenever the ignition is
switched ON and the engine is stationary.

Engine code NF CISEM | | e 2 5_1 2
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Residual pressure, checking

Note

This procedure is required only for hot start
problems.

a switch ON US 4480/3 remote control for
approximately five seconds

® observe pressurg,drop on VW 1318,
minimum pressure shouid be
e 3.5 bar (51 psi) after 10 minutes
e 3.4 bar (49 psi) after 20 minutes

If the pressure drop is greater

® check fuel pump check valve
(see group 20)

® check air flow sensor plate free play
page 25.95

® check sealing rings in fuel distnbutor,

replace if necessary

If these checks don't reveal probiem
® replace fuel pressure regulator

Fuel injectors and injector lines

Note

The opening pressure for CIS-E Il fuel
injectors s higher than CIS-E injectors to

_allow a higher residual pressure.

e specification: 4.3-4.6 bar
: (62-67 psi)

Note

The CIS-E 1l fuel injectors use a finer thread
for the fuel line connection than CIS-E
injectors. You will need special adaptor

US 8034/7 to use pressure test stand

US 8034.

Engine code NF

CIS-E Nl Fuel pmn;n, chfcklnﬂ 25'122
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Differential pressure regulator
control, checking

(Fault code 4341)

Note

The regulator and its operation is the same
as used on CIS-E fuel injection. The
operating range during closed loop (oxygen
sensor regulation) is different. The operating
range is + 10mA to —10mA. The nominal CO
adjusting point is OmA. This insures better
engine operation if an electrical tailure should
occur, by providing a fuel mixture which is in
the range of the nominal setting.

@ ignition in OFF position

a connect US 1119 multimeter to differential
pressure regulator with adapter

US 18— VW 1315 A/1. Set meter to 200mA

DC scale

w_insert spare fuse in top of fuel pump relay

& turn ignition on, remove fuse after 4
seconds
e indicator light displays 4341

® close fuli throttle switch
e differential pressure regulator current
switches to 10mA (is 100mA with full

throttle switch open)

if NO
a continue checking on Page 25.124

Engine code NF CIS-E Il| | Offfersntial pressure m 25.123
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Note

The following check to be performed after
check on page 25.123 has been performed.

® disconnect harmess connector from
differential pressure regulator

® connect muitimeter US 1119 between
terminal 2 of hamess connector and engine
ground
switch ignition ON
® approximately 4.5-5 voits
connect multimeter US 1119 between
terminals 1 and 2
@ approximately 4.5-5 volts

foK
replace differential pressure reguiator

NO

remove fuel injection control unit access
cover in right passenger footwell and
disconnect harness connector from control
unit

with muitimeter US 1119, check continuity
between fuel injection control unit harness
connector and differential pressure
regulator harness connector
35 PIN 2 PIN
connector connector

terminal 4 «———terminal 1
terminal 5 «~————terminal 2

e approximately 0.2 ohm

NO
repair break in wiring using wiring diagram

Iif OK
replace fuel injection control unit

Engine code NF

CIS-E ill

Differential pressure regulator
control, checking

25.124
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Fire hazard. Do not smoke or have
anything in area that can ignite tuel

FESIT ]

VW 13481

ro

SRS

'
£

N

A\

Injection quantity, comparative
measurement

Check this first:
o fuse No. 13 OK

& remove fuel pump relay from fuse relay
panel (position No. 10) I
& connect US 4480/3 remote control

m remove intake manifold (upper section) see
page 25.80 (for exploded view)
® remove injector bracket

®m remove fue! injectors from seats and insert
into openings of fuel analyzer VW 1348/2B

Note

Carefully route the fuel lines to avoid pinching
and bending.

® turn and lift adjusting screw 1 and slide 2
into upper (full throttle) position on
VW 134841
place VW 1348/ centrally on edge of
airflow sensor assembly
e pointer 3 faces to center of fuel
distributor

push adjusting slide 2 down onto stop
turn setting screw 1 clockwise until
magnetic end contacts airflow sensor plate
retaining bolt
switch ON US 4480/3 remote control
turn adjusting screw 1 counterclockwise
until beginning of fuel injection is seen at

" one injector
switch OFF US 4480/3 remote control and
empty US 4480 analyzer into vehicle fuel
tank

0

CIS-E il

pecton quantty. comparsive messorement £ «125
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idie speed fuel injection quantity,
measuring

m ift adjusting slide 2 to first stop
(simulated idle)

m switch ON US 4480/3 remote control until
fuel ievel on scale of one measuring glass
reaches 20 mi fuel

® note injector spray pattern
® must be even and cone shaped
® alt injectors should have same spray

pattem

m if not, briefly lift sensor plate up once, fully,
and repeat test

® compare amount of fuel for all injectors
(keep measuring device vertical)

®m permissible difference between fuel
quantity in all flasks must be not more
than:

o maximum 3.0 mi fuel ]

e if fuel in flasks differs between high and
low more than 3.0 mi, interchange both
injectors and repeat test
if difference of injected fuel did not
change with interchanged injectors,
check if fuel line is pinched or fuel
distributor is defective
it difference of injected fuel has changed
with interchanged injectors, replace
injectors

Engine code NF CIS-E Ill

Injection quantity, comparative measurement 25 -1 26
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Full throttie fuel injection quantity,
measuring

@ empty measuring device US 4480. Reinstall
injectors in measuring device

m lift adjusting slide 2 to last stop
(simulated full throttie)
switch ON US 4480/3 remote control until
fuel level on scale of one measuring glass
reaches 80 mi fuel
note injector spray pattern
e must be even and cone shaped
e all injectors shouid have same spray

pattemn .

If NO
® briefly lift sensor piate up once, tully and
repeat test
® compare amount of fuel for all injectors
(keep measuring device vertical)
®m permissible difference between fuel
quantity in all flasks must be not more than
8.0 mi fuel
e if fuel in flasks differs between high and
low more than 8.0 ml, interchange both
injectors and repeat test
if difference of injected fuel did not
change with interchanged injectors,
check it fuel line is pinched.or fuel
distributor is defective
if ditference of injected fuel has changed
with interchanged injectors, replace
injectors

immediately after measuring, test injectors for
leaks:
| set sensor plate in rest position
® switch ON US 4480/3 remote control for
about 2 minutes
e injectors must not drip

Engine code NF CIS-E Wl

Injection quantity, comperative measurement 25 -127
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Metal tipped fuel injectors, checking/
cleaning

identifying

® check Part Number stamped on barrel of
injector

Note

Two types of fuel injectors are used in these
vehicles; Viton tipped, and metal tipped (non-
Viton). Viton tipped injectors will have one of
the following Bosch Part Numbers stamped
on the body of the injector:

0-437-502-043 High pressure concept, fine
thread (replacement)
(Audi Replacement,
Part Number: 035 133 551F)

0-437-502-044 High pressure concept, fine
5 ’ thread (OEM)
(Audi Replacement,

Part Number: (035 133 551F)

0-437-502-045 Low pressure, coarse thread
(replacement)

(Audi Replacement, .

+ Part Number: (026 133 551)

0-437-502-046 Low pressure, coarse thread
(OEM)
(Audi Replacement,
Part Number: (028’;}33 551)

If one of the above Part Numbers is NOT

found,

m see section 25.127e “Viton Tipped
Injectors, Cleaning and Checking”

Any other Part Number indicates that it is
metal tipped.

CAUTION -

Part Numbers are for reference only.
Always consult with the Parts
Department for the latest information.

Notes regarding metal tipped injectors:
e metal tipped injectors are no longer
available as spare parts, replacements
will be Viton tipped

Engine code NF

Metal tipped fuel injectors, checking/cleaning 2 5 «.127a
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if one or more metal tipped injectors has
to be replaced the entire set must be
replaced

Viton and metal tipped injectors must not.
be used together

Note

Us 8034 Poor injector performance can often be
corrected by flushing and testing the injector
using the US 8034 injector tester.

CAUTION
Perform the following checks in
sequence.

Corrosion checking

m visually inspect tip of injector

If YES -
® replace injector

If NO
m proceed with following procedures

WARNING

Fluid used in tester (Shell mineral spirits
135) is flammable. Do not smoke or have
anything in area that can ignite fuel.

Contamination and varnish, checking

a open US 8034 pressure valve fully by

turning counterciockwise
m loosely connect injector to tester via union

" nut
bleed air from pressure line by operating
lever several times, allowing tester fluid to
escape through nut
® use a suitable container under injector to

catch overspray

tighten union nut
slowly operate hand lever
® approx. 2 strokes per second

it pressure does not build up, injector has
leakage' (#.g. foreign object(s) lodged
between seat). If this is the case, proceed
to bleeding of injector and repeat
contamination test

,‘(
v

Metal tipped fuel Inloctorl; checking/cleaning 2 5 -127b

Engine code NF
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if after bleeding, pressure is restored:

return to this point and continue with

sequence

observe pressure on gauge

& minimum opening pressure must be 1.5
to 2.0 bar

If NO
e injector may be contaminated or
varnished

a close valve on US 8034

m flush injector by operating tester with 20 to
30 vigorous strokes

® repeat contamination check

If still below specification,
& replace injector

If OK
m bieed injector by rapidly operating tester 20
to 30 strokes
e injector is bled when sound of escaping
fluid stabilizes

[

Opening pressure, checking

® open valve on US 8034
US 8034 m slowly operate hand lever
e approx. 2 strokes per second

® observe pressure on gauge
® opening pressure must be 3.0 to 4.1 bar
(low pressure), 4.3 to 4.6 bar (high
pressure concept)

Leak checking

Requirement
¢ Hand valve on US 8034 must be open

® using the previously established opening
pressure as a reference; slowly increase
the pressure to 0.5 bar below that value

For example: If opening pressure was 4.0
bar; the leak checking pressure must be
3.5 bar.

e a droplet may form at the tip of the
injector within 15 seconds, however: if
the droplet falls off the injector' must be
replaced

Engine code NF Metal tipped fuel injectors, checking/cleaning 2 5 -127c
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Chatter, spray pattern test

® close hand vatve fully by turning clockwise
® fiush injector by operating lever several
times
® approx. 2 strokes per second

® reduce the rate to 1 stroke per second
e injector must chatter

® observe spray pattern
® must be conical and well atomized. a
one sided spray pattern within a spray
angie of 35° 1s acceptable

If droplets form at the injector tip.
m replace entire set of injectors with Viton
tipped

If spray pattern is straight (not conical).
m replace entire set of injectors with Viton
tipped :

It spray 1s solid (not atormized).
® replace entire set of injectors with Viton

tipped

CAUTION

Always flush new injectors before
installing, using the US 8034 Tester, to
remove any foreign matenal that might
have entered the injector during shipping
or handling.

Engine code NF

Metal tipped fuel injectors, checking/cleaning 25 -127d




Continuous Injection System

Viton tipped fuel injectors, checking/
cleaning

Identitying

s check Part Number stamped on barrel of
injector

Note A

Two types of fuel injectors are used in these
vehicles; Viton tipped, and metal tipped (non-
Viton). Viton tipped injectors will have ope of
the following Bosch Part Numbers stamped
on the body of the injector:

0-437-502-043 High pressure concept, fine
thread (replacement)
(Audi Replacement,
Part Number: 035 133 551F)

0-437-502-044 High pressure concept, fine
thread (OEM)
(Audi Replacement,
Part Number: 035 133 551F)

0-437-502-045 Low pressure, coarse thread
(replacement)
(Audi Replacement,
Part Number: 026 133 551)

0-437-502-046 Low pressure, coarse thread
(OEM) ) ‘
(Audi Replacement,
Part Number: 026 133 551)
If one of the above Part Numbers is NOT
found
m see section 25.127a “Metal Tipped
Injectors, Cleaning and Checking”

CAUTION

Part Numbers are for reference only.
Always consult with the Parts
Department for the latest information.

Engine code NF

Viton tipped fuel injectors, checking/cleaning 2 5 «127e




Continuous Injection System

Notes regarding Viton tipped injectors:

o they are available in high and low
pressure versions, fine and coarse
threads
they can be used as a replacement for
metal tipped injectors but only in
complete sets
the fuel absorption characteristics of
Viton require different testing
considerations than metal tipped
injectors
spray pattern and chatter test should not
berperformed on these injectors because
the results cannot be used to determine
acceptability

' Note
Poor injector performance can often be
corrected by flushing and testing the injector
using the US 8034 injector tester.

CAUTION
Perform the following checks in
sequence.

Corrosion checking
] visuélly inspect tip of injector for rust

If YES
® replace injector

If NO
m proceed with following procedures

WARNING

Fluid used in tester (Sheil mineral spirits
135) is flammable. Do not smoke or have
anything in area that can ignite fuel.

Engine code NF
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Continuous Injection System

Contamination and varnish, checking

@ open US B034 pressure vaive fully by
turning counterclockwise

® loosely connect injector to tester via union
nut
bleed air from pressure ine by operating
lever several times. aliowing tester fluid to
escape through nut
® use a suitable container under injector to

catch overspray

tighten union nut
slowly operate hand lever
® approx. 2 strokes per second

it pressure does not build up, injector has

leakage (e.g. foreign object(s) lodged

between seat). If this is the case. proceed

to bleeding of injector and repeat

contamination test

1 after bleeding. pressure 1s restored:

return to this point and continue with

sequence

observe pressure on gauge

e depending on Part Number of injector.
minimum opening pressure must be:

0-437-502-043 3.2 bar
(Audi Replacement,
Part Number: 035 133 551F)

0-437-502-044 3.2 bar
(Audi Repalcement,
Part Number: 035 133 551F)

0-437-502-045 2.5 bar
(Audi Replacement,
Part Number: 026 133 551)

0-437-502-046 2.5 bar
(Audi Replacement,
Part Number: 026 133 551)

it NO
® njector may be contaminated or
varnished

® close valve on US 8034

@ flush injector by operating tester with 20 to
30 vigorous strokes

@ open valive on US 8034

® recheck opening pressure

Engine code NF
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Continuous Injection System

if still below specification,
@ replace injector

If OK
@ close valve on US 8034
B bleed injector by rapidly operating tester 20
to 30 strokes
® injector is bled when sound of escaping
fluid stabilizes

Opening pressure, checking

® open valve on US 8034
m slowly operate hand lever
® approx. 2 strokes per second

® observe pressure on gauge

Note

Opening pressure for a Viton tupped injector
will vary depending upon how long the Viton
has been out of contact with gasoline.

® use following chart (based on length of
time injector has been removed from the
fuel system) to determine acceptable
opening pressures

Bosch Part if iess from 3 Greater
number: than 3 to 24 than 24
hours hours hours

0-437-502-043 3.9 bar 3.8 bar 3.6 bar
(Audi Replacement,

Part Number: 035 133 551F)
0-437-502-044 3.9 bar 3.8 bar 3.6 bar
(Audi Repiacement,

Part Number: 035 133 551F)
0-437-502-045 3.0 bar 2.9 bar 2.7 bar
(Audi Replacement,

Part Number: 026 133 551)
0-437-502-046 3.0 bar 2.9 bar 2.7 bar
(Audi Replacement,

Part Number: 026 133 551)

Engine code NF
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Continuous Injection System

Leak checking

Requirement
e hand valve on US 8034 must be open

using the previously established opening

pressure as a reference. siowly increase

the pressure to 0.3 bar below that value

e a droplet may form at the tip of the
injector within 120 seconds. however: if
the droplet falls off the injector must be
replaced

CAUTION

Always flush new injectors betore
installing, using the US 8034 Tester. to
remove any foreign matenal that might
have entered the injector during shipping
or handling.

Engine code NF
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Continuous Injection System

CAUTION

Idle speed. igniion himing and
CO are inter-related and MUST
be checked and- adjusted
TOGETHER. «

Engine settings, checking

Check these first:

e engine oil temperature 80°C (176°F)
minimum
all electrical consumers switched OFF

radiator cooling fan must NOT be

running while checking or adjusting
oxygen sensor connected

A C switched OFF
NnO pressure measunng devices
connected
e exhaust system must be leak-tight
e OXS system OK

remove cap from exhaust probe
@ connect hose from exhaust gas analyzer
(Sun 105 or EPA equivalent) to CO

measuring tap (arrow)

remove carbon canister hose from
frequency valve at intake air boot (arrow)

Note

Leave valive open 10 allow fresh air into the
restnctor

® remove crankcase breather connection at

steel pipe
a plug opening of sfeel pipe (arrow)

Note

Crankcase vapors must vent to atmosphere
during checking or adjusting procedure.

Engina settings,
Engine code NF CIS-E il o 25.128




Continuous Injection System

connect muttimeter US 1119 or equivaient
to diflerential pressure regulator with
adaptor YW 1315 AN

set scale to 200 mA DC

connect YW 1367 engine tester 1o check
ignition timing and 1dle speed

start engine and run 10 normal operating
temperature (radiator fan must come on at
least once)

Note

If you loosen or replace the injector lines. run
the engine 1o about 3000 RPM for several
minutes to bleed injectore and lines.

® inser! fuse in top of fuel pump relay
(arrow)
® indicator light must come on. This
indicates that after four seconds, ignition
timing is stabilized for testing purposes.

Note

It VAG 1551 diagnostic connectors are
installed in vehicle, use procedure on
page 25.134.

® check ignition timing
e 13° to 17° Before TDC

f NO

@ adjust ignition timing to: 15° = 1°
Before TDC (See Group 28 for additional
information)

Engine code NF
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Continuous Injection System

remove fuse from fuel pump relay and
brniefty raise engine speed above
2500 RPM to cancel tault display
check idle speed ’

® 720 = 70 RPM

CAUTION
The idle speed is NOT adjustable.

NO
e check for an engine problem such as
vacuum leaks. etc. Fix as necessary

check differential pressure regulator current
with oxygen sensor connected

® 0 = 1 mA, adjust if necessary

check CO%

® 03-1.2%

If OK
@ disconnect testers and reconnect engine
hoses

It NOT OK
® adjust CO as follows:

CO¢value, adjusting

For aftitudes greater than 1000 meters
(3280 1) see page 25.132.

Note

If injection lines were disengaged or-replaced.
the engine speed must be raised to

3000 RPM several times then left idiing for at
least 2 minutes betfore adjustment. The dle
speed is automatically requlated by the idle
stabilization valve.

8 disconnect oxygen sensor hamess
connector (arrows)
@ check CO-vaiue. if necessary adjust with
CO-adjustment screw (page 25.131)
® checking value: 0.3-3.0% vol.
adjustment value: 0.6-1.0% vol.

Engine code NF CIS-E I




Continuous Injection System

CAUTION

Clean up any metal shavings.
Apply grease to drill bit to
catch loose shavings.

D

When adjusting do NOT push
adjustment wrench down or
accelerate engine with
adjusting tool in place. Remove
the tool after each adjustment
and briefly accelerate engine
before reading CO value.

Note

If the CO value is less than 0.3 or more than
3.0% volume when the oxygen sensor is
disconnected; adjust the CO as follows:

& switch ignition OFF
®m remove intake air boot
m center punch mixture adjusting screw plug

W drill 2.5 mm (3/32 in.) hole in center of plug
approximatety 3.5 to 4.0 mm (9/64 to
5/32 in.) deep
screw in 3 mm (1/8 in.) sheet metal screw
remove plug/screw, using pliers

reinstall intake air boot
start engine and run at idle

adjust CO vaiue by turning mixture
adjusting screw using tool P377

& counter-clockwise: CO value increases
clockwise: CO value decreases
checking value: 0.3 - 3.0% vol.
adjusting value: 0.6 - 1.0% vol.

Note

After adjusting, the hosés for the crankcase
must be reconnected. If the control current
and the CO content change, this is not due to
an improper adjustment, but rather to oil
dilution caused by short distance driving.
Long distance driving reduces the amount of
fuel in the oil causing CO value to normalize
again. A short term sofution would be an oil
change.

After adjusting, the specified control current
mA value-must fluctuate (with the oxygen
sernsor connected).

It NO
& check the oxygen sensor

Engine code NF CIS-E Il Engine settings, 2 5.131

checking/adjusting




Continuous Injection System

Workshops above 1000 meters (3280 teet)
of elevation:

® disconnect oxygen sensor hamess
connector (green wire)
a let engine idle
e record mA value of differential pressure
regulator current

Note

The value obtained with the oxygen sensor
disconnected is the altitude correction factor.

® reconnect oxygen sensor harness
connector (green wire)
® note mA value and compare with the
value obtained with the sensor
disconnected

If the difterence between readings i1s more
than = 3 mA, adjust as foliows:

s turn OFF igmtion

® remove ntake air boot trom mixture control
unit '

& center punch mixture adjusting screw plug

® dnll 2.5 mm (3:32 in.) hole in center of“plug
to a depth of 3.5 to 4.0 mm (964 to
532in)

CAUTION

Clean up any metal shavings. Apply
grease to dnll bit to catch any shavings.

® screw in 3 mm dia. (1 8.in.) sheet metal
screw

® remove plug with screw, using plers

® start engine and run at idle

Engine code NF CIS-E Il mm 25,132




Continuous Injection System

CAUTION _

When adjusting do NOT push
adjustment wrench down or accelerate
engine with adjusting toot in place.
Remove tool after each adjustment and
briefty accelerate engine before reading
the CO value.

“\\\
P377 ensure that oxygen sensor has been re-

connected and that mA current is

fluctuating slightly

adjust:CO by turning mixture adjusting

screw with tool P377

@ adjusting value: = 1 mA of reading taken
while oxygen sensor was disconnected

Example:

If the reading with the oxygen sensor dis-
connected was 4 mA and the reading with the
oxygen sensor connected was 0 mA the
difference would be 4 thus requiring an
adjustment.

You would then make an adjustment of
4 = 1 mA (WITH the oxygen sensor
CONNECTED)

Engi
Engine code NF_| [ CISEW | Erame setogs. DB 14




Continuous Injection System

Ignition timing, checking/adjusting

Vehicles with VAG 15651 diagnostic
connectors

Checking

Check these first:
® engine oil temperature 80°C (176°F)
minimum
o throttie in idle position
® A.C switched OFF

8 connect VW 1367 engine tester according
to manufacturer’s instructions

CAUTION & start engine and let idle

Make sure that the VW 1367
TOC pickup 1s fully seated into
the transmission housing The ignition timing point is displayed directly
recess. on the YW 1367 engine tester. Checking
ignition timing using a strobe is NOT
necessary.

Note

® jumper terminal C (ground) with terminal D
until ignition timing checking:adjusting 1S
completed
® checking: 13 to 17° Before TDC
® adjusting: 15 = 1° Before TDC

-NS

ne Note

y A constant ignition timing point is available
VAGIS27 "nom from the ignition control unit 4 seconds after
terminal C 1s jumpered to terminal D.

Adjusting

@ loosen distributor clamp bolt
@ rotate distnbutor until specification is
obtained
& remove jumper between terminals C and D
& bnefly increase engine speed above i
2500 RPM
& let engine idie
® ignition timing must fluctuate between 7°
and 20° Before TDC )
i necessary, adjust idle and CO-content

CIS-E a.':;".'.‘;“.,,."m““"" 25.134
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