Service D

Audi A3 1997 >

[TDI Injection and Glow Plug System (4-cyl.) 08.99 >
|Engine o | AGR | AHF | ALH | ASV

Edition 07.1999

Service Department. Technical Information



D Service

List of Workshop Manual Repair GroupsList of Workshop Manual
Repair GroupsList of Workshop Manual Repair Groups

Audi A3 1997 >
TDI Injection and Glow Plug System (4-cyl.) 08.99 >

Repair Group

01 - Self-diagnosis

23 - Mixture preparation, Injection
28 - Glow plug system

Technical information should always be available to the foremen and mechanics, because their careful
and constant adherence to the instructions is essential to ensure vehicle road-worthiness and safety. In
addition, the normal basic safety precautions for working on motor vehicles must, as a matter of course,
be observed.

All rights reserved.
No reproduction without prior agreement from publisher.

Copyright © 2010 Audi AG, Ingolstadt A0050008020



Audi A3 1997 > (D

TDI Injection and Glow Plug System (4-cyl.) 08.99 > - Edition 07.1999 Auc:

Contents

01-Self-diagnosis . . . .. ... . it e e 1
1 Self-diagnosis . . .. . ..o e e 1
1.1 Self-diagnosis . . . . .. 1
1.2 Technical data of self-diagnosis . . . . .. ... . i e e 1
1.3 Connecting vehicle diagnostic, testing and information system VAS 5051 or fault reader

V.A.G 1551 and selecting functions . . ... ... .. . . e 2

1.4 Interrogating and erasing faultmemory . . . ... .. ... L 4
1.5 Faulttable . .. ... e 4
1.6 Final control diagnosis . . . .. ..o e e 16
1.7 Basicsetting . ... ... 20
1.8 Encoding control unit . . .. ... e 22
1.9 Reading measured value block . . . ... ... .. 23
1.10 Readout specifications for general vehicle inspection . .. . ......... ... .. ... ... .. ... 27
1.11  Readout specifications forinjectionpump . . . ... ... 29
1.12 Readout specifications for engine idlingspeed . . . .. ....... ... ... o 31
1.13 Readout specifications for exhaust gas recirculation . . . . ... ........... .. ... ... ..., 33
1.14 Readout specifications for temperature SENAErS. . iorced by-AUDAG: AUDI AG doss ok cuaranice oraccsst s 33
1.15 Readout specifications for vehicle performancee e conectpess of information in this document. Copyright by AU 34
1.16 Readout specifications for boost pressure control . . ... ............ . ... L. 36

23 - Mixture preparation, Injection . . . ........ ... ... . . . . . e 38
1 Servicing diesel direct injectionsystem . . ... ... ... .o 38
1.1 Servicing diesel directinjectionsystem . . . ... ... .. 38
1.2 Safety precautions . . . ... ... . 38
1.3 Rules for cleanliness . . . .. ... 38
1.4 Fitting locations overview . . . ... . . e 39
1.5 Repairing injection pump . ... ... e 43
1.6 Removing and installing injectionpump . . . ... . ... . 46
1.7 Dynamically checking and adjusting commencement of injection . . . ................. 51
1.8 Checking fuel system forleaks . . ... ... ... .. . . i 53
1.9 Removing, installing and checking injectors . . . ........ ... . ... .. ... . . . . . ... ... 54
1.10 Replacing the O-ring on the injection timing devicecover . . . ....................... 56
1.11  Wiring and component check with test box V.A.G1598/31 ... ... ... ... .. ... .. .... 56
1.12 Replacing control unit for engine electronics . . . .. ....... ... .. ... . .. 61
2 Checking injection control . . . . ... ... ... e 67
21 Checking injection control . . . .. ... .. 67
2.2 Checking the injection timing controlrange . . . ... ... .. .. 67
23 Checking valve for commencement of injection . . . .. ... ... .. ... L. 68
24 Check fuel temperature sensor . . . .. ... .. .. 69
3 Checking control unitinputvalues . . . ... ... ... ... . ... . e 70
3.1 Checking control unitinputvalues . . ........ ... .. . . 70
3.2 Checking power supply to diesel direct injectionsystem ... ......................... 70
3.3 Checking engine speed sender . . . .. ... ... 73
3.4 Testingairmass meter. .. ... . 74
3.5 Checking needle liftsender . . .. ... .. . e 76
3.6 Testing coolant temperature Sensor . . ... ... . . e 77
3.7 Checking intake manifold temperature sender . ... ........... ... ... . . . . . ... 78
3.8 Testing modulating piston movement sender and quantity adjuster . . . .. ............. 79
3.9 Testing intake manifold flap changeovervalve . . . ......... ... ... ... . ... ........ 82
4 Checking auxiliary Signals - . . . . . ... . e 83
4.1 Checking auxiliary signals . . . . ... 83
4.2 Checking signals from / to air conditioner . . .. ....... ... . ... 83
4.3 Checking vehicle speed signal . . . ... ... . 84
4.4 Checking engine speed signal . . . . ... ... e 85

Contents |



GO Audi A3 1997 >

Auor _TDI Injection and Glow Plug System (4-cyl.) 08.99 > - Edition 07.1999

4.5 Checking a "two-wire bus system" . . .. ... . . 86
28 -Glowplug system . . ... ... . e 88
1 Checking glow plug system . . . . ... ... e 88
1.1 Checking glow plug system . . . ... ... .. . e 88
1.2 Checking function . . . ... .. e 88
1.3 Checking glow plugs . . . . .. o 88

Il contents



Audi A3 1997 » (1D

TDI Injection and Glow Plug System (4-cyl.) 08.99 > - Edition 07.1999 Auc:

01 - Self-diagnosis

1 - Self-diagnosis

1.1 - Self-diagnosis

1.2 - Technical data of self-diagnosis

Features

+ Fault memory: Non-volatile and volatile memories 1) Non-volatile memory and volatile memory1).
+ Rapid data transfer

1)  Will be erased after the 50th engine start, if the fault has not reappeared.

Available functions

Function Ignition switched |Engine idling
on

01 Interrogating X X
control unit ver-
sion

02 Interrogating fault - X
memory

03 Final control di- - X
agnosis

04 Basic setting -

05 Erasing fault X X
memory

06 End of output X X
07 Encoding control X
unit

08 Reading meas- X X
ured value block

1.1 - Self-diagnosis 1
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1.3 - Connecting vehicle diagnostic, testing and information system VAS 5051 or fault reader
V.A.G 1551 and selecting functions

V.A.S 505111

Test conditions

« Battery voltage at least 11V
* Fuse OK.

- Unclip cover for diagnostic connections.
- -> Connect vehicle diagnostic, testing and information system VAS 5051 with diagnostic wire VAS 5051/1.
Alternatively, connect fault reader V.A.G 1551 with diagnostic cable V.A.G 1551/3A.

Important
+ When driving the vehicle for measurement and test purposes, always secure the vehicle diagnostic, testing
and information system VAS 1551 or fault reader V.A.G 1551 to the rear seat and operate it from there.

Nofe:
The following describes self-diagnosis using the fault reader V.A.G 15517 only.

When using the vehicle diagnostic, testing and information system VAS 5051, follow the procedures described
in equipment’s operating instructions.

-> Indicated on display:

V.A.G - SELF-DIAGNOSIS HELR
1 - Rapid data transfer*
2 - Flash code output*

*Displays appear alternately

Nofe:

If the display remains blank:

=> Fault reader operating instructions
Depending on the function required:

- Switch on ignition

2 01 - Self-diagnosis
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or

start engine => Page 1, "Selectable functions" table.

- Switch on printer using the Print key
(Warning lamp in switch illuminates).
- Press key 1 for "Rapid data transfer".

-> Indicated on display:

Rapid data transfer HELP
Enter address word XX

Rapid data transfer Q
01 - Engine electronics

-> Press keys 0 and 1 for address word "Engine electronics" and press the Q key to confirm entry.

-> [f the display shows one of the messages, run through the fault finding procedure as described in the diag-

nosis management fault finding program.

Rapid data transfer HELP
No reply from control unit

=> Current Flow Diagrams, Electrical Fault-f

nding and Fitting Locations binder

Rapid data transfer HELP
Communication problem

Rapid data transfer HELP
K wire not switching to earth

Rapid data transfer HELP
K wire not switched to positive

-> The display on fault reader V.A.G 1551 shows the control unit identification code e.g.:

038906018.. 1.91 R4 EDC
GOOSG 0203
Code 00002 WSC 12345

- Code 00002  Coding of control unit

coding

- 038906018..  Control unit number (see also spare

parts list)

- 1.9 Engine capacity

-R4 In-line engine, 4-cylinder

-EDC Electronic Diesel Control

- G or no display Vehicle with or without cruise control

-00 Control unit maps

-AG Automatic gearbox

- MG Manual gearbox

- 0203 Control unit data level (software ver-
sion)

-WSC 12345  Workshop Code from V.A.G 1551
which was used to perform the last

- Press =key.

-> |Indicated on display:

Rapid data transfer HELP
Select function XX

13-

Connecting vehicle diagnostic, testing and information system VAS 5051 or fault

reader V.A.G 1551 and selecting functions 3
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1.4 - Interrogating and erasing fault memory

- Connect vehicle diagnostic, testing and information system VAS 5051 or fault reader V.A.G 1551 and select
engine electronics control unit with "Address word" 01 => Page 2
For this purpose, the engine should be idling.

Only if engine does not start:

- Interrogate fault memory with ignition switched on.

-> |ndicated on display:

Rapid data transfer HELP
Select function XX

- Press keys 0 and 2 for "Interrogate fault memory" function and press Q key to confirm entry.

-> The display shows the number of stored faults or "No fault detected!".

|X fault(s) detected

If no fault is stored:
- Press =key.
If one or more faults are stored:

The stored faults are displayed and printed out one after the other.
The display then shows the following:

- Locate and eliminate faults listed on printout as per fault table => Page 4.
- Press keys 0 and 5 for the "Erase fault memory" function and press the Q key to confirm entry.

-> |ndicated on display:

Rapid data transfer
Fault memory is erased

Nofe:

If the [gnition is swifched off between interrogating the fault memory and erasing the fault memory, then the
fault memory will not be erased.

- Press =key.

-> Indicated on display:

Rapid data transfer HELP
Select function XX

- Press keys 0 and 6 for the "End output” function and press the Q key to confirm entry.

1.5 - Fault table

Notes:

+ The fault table is sorted according to the 5-digit fault code on the left.

+ Before renewing components shown as being faulty, check the wiring and connectors to these components
and the earth connections using the current flow diagram. This is particularly relevant for faults stored as
"occurring sporadically" (SP).

|V.A.G 1551 printout |Possible causes of fault |Possible effects |Fault remedy

4 01 - Self-diagnosis
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16485 P0101
Air mass meter -G70
Implausible signal

- Air mass meter defective

- Engine has stalled (within
the last 50 starts)

- Loss of power, juddering

- Check air mass meter
=>Page 74

- Erase fault memory and
continue to monitor vehicle

- Battery low

- Loss of power

- Constant air mass dis-
played in measured value
block

- Check battery

- Sporadic open circuit in wir-
ing (cable break) to G80 nee-
dle lift sensor

- Misfiring, juddering

- Possibility of fault, needle
lift sender open circuit/short
to positive

- Check needle lift sender
=>Page 76 .

- Air cleaner blocked

- Vacuum hose system for
exhaust gas recirculation in-
correctly connected, or me-
chanical exhaust gas recir-
culation valve is constantly
open

- Rough idling, loss of pow-
er

- Check intake system
Check vacuum hoses

=> 4-cyl. Diesel Direct Injec-
tion System (TDI), Mechani-
cal Components; Repair
group 26

V.A.G 1551 printout

Possible causes of fault

Possible effects |Fau

It remedy

16705 P0321

Engine speed sender -G28
Implausible signal

- Sensor disc bent or loose

- Engine cuts out

- Remove oil sump and check
sens

or disc

- -G28 defective

- Open circuit in screening

- Engine cuts out

- Check engine speed sensor
=>Page 73

16706 P0322

Engine speed sender -G28

No signal

- -G28 defective
- Open circuit or short

circuit

- Check engine speed sensor
=>Page 73

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

16885 P0501
Vehicle speed signal
Implausible signal

- Open circuit between
speedometer sensor -G22
and dash panel insert
~=G22 defective
~'Speedometer-G24.defecs
tive

- Open circuit between dash
panel insert and engine con-
trol unit

- Cruise control system not
working

- Air. conditioner not working
-.Rossibility of load change
jolts

- Check speed signal =>
Page 84

Check speedometer sensor
=> Electrical System; Repair
group 94

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

16955 P0571
Brake light switch -F

1.5 - Fault table 5
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- Fuse defective
- Both brake lights defec-
tive

Implausible signal |- Switch incorrectly set - No throttle response at
- Open circuit times, complete loss of F47
- Brake light switch -F or  |power
brake pedal switch -F47 |- Glow period warning lamp
defective flashes

- Check and adjust -F and -

Check brake light
=> Electrical System; Repair
group 90

16989 P0605

Control unit defective|- Internal faultin control unit|- Engine running problems
- Engine cuts out

- Replace control unit
=>Page .

V.A.G 1551 printout Possible causes of fault

Possible effects

Fault remedy

17552 P1144
Air mass meter -G70

Open circuit/short to earth|- -G70 defective
- Open circuit or short cir-
cuit to earth

- Reduced power

- Possibility of black smoke
when accelerating from low
engine speeds

- Check air mass meter
=>Page 74

17553 P1145
Air mass meter -G70

Short to positive - -G70 defective
- Short to positive

- Reduced power

- Possibility of black smoke
when accelerating from low
engine speeds

- Check air mass meter
=>Page 74

17554 P1146
Air mass meter -G70

Voltage supply - Open circuit or short cir-
cuit

- Reduced power

- Possibility of black smoke
when accelerating from low
engine speeds

- Check air mass meter
=>Page 74

V.A.G 1551 printout Possible causes of fault Possible effects|Fault remedy

17563 P1155

Intake manifold pressure sender -
G71

- -G71 defective

Short to positive - Open circuit or short circuit|- Loss of power |- Check intake manifold
pressure sensor

=> 4-cyl. Diesel Direct Injec-
tion System (TDI), Mechani-
cal Components; Repair
group 21

17564 P1156

Intake manifold pressure sender -
G71

Open circuit/short to earth |- Open circuit
- -G71 defective

- Loss of power |- Check intake manifold
pressure sensor

=> 4-cyl. Diesel Direct Injec-
tion System (TDI), Mechani-
cal Components; Repair
group 21

17565 P1157

Intake manifold pressure sender -
G71

6 01 - Self-diagnosis
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Voltage supply

- Open circuit or short circuit

- Loss of power

- Check intake manifold
pressure sensor

=> 4-cyl. Diesel Direct Injec-
tion System (TDI), Mechani-
cal Components; Repair
group 21

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17568 P1160

Intake manifold temperature
sender -G72

Short to earth

- -G72 defective
- Short circuit to earth in
wiring

- Engine preheating not

working

- Check intake manifold
temperature sender
=>Page 78.

17569 P1161

Intake manifold temperature
sender -G72

Open circuit / short to
positive

- -G72 defective
- Open circuit or short to
positive

- Engine preheating not

working

- Check intake manifold
temperature sender
=>Page 78.

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17570 P1162

Fuel temperature sender -
G81

Short to earth

- -G81 defective
- Short circuit to earth in
wiring

- Reduced power

- Check fuel temperature
sensor =>Page 69.

17571 P1163

Fuel temperature sender -
G81

Open circuit / short to pos-
itive

- -G81 defective
- Open circuit or short to
positive

- Reduced power

- Check fuel temperature
sensor =>Page 69 .

- Plug for injection pump
disconnected

- Several faults stored

- Engine cuts out

- Check connector for injec-
tion pump

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17653 P1245
Needle lift sender G80
Short to earth

- -G80 defective
- Short circuit

- Glow period warning lamp
flashes

- Engine running rough
- Reduced power

- Check needle lift sender
=>Page 76.

17654 P1246
Needle lift sender -G80

Implausible signal

- Fuel supply is/was inter-
rupted tank empty, supply
pipe or filter blocked, air en-
tering fuel system

- Fault 17656, control of
commencement of injec-
tion/regulating difference
may be stored

- Misfiring, juddering

- Check fuel system

- (Sporadic) open circuit in
wiring to fuel cut off valve

- Engine cuts out
- Misfiring

- Check wiring and connec-
tor to injection pump

1.5 - Fault table 7
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V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17654 P1246

Implausible signal

Needle lift sender -G80

- Sensor disc in engine
speed sensor is bent or
loose

- Misfiring at exactly 3000
rpm

- Remove oil sump and
check sensor disc

- -G80 defective

- Misfiring, juddering (espe-

cially at high engine speeds)

- Replace the needle lift
sensor

- Injection pump defective

- Fault 17969 stored (regulat-

ing difference in metering
control)

- Engine running rough, mis-

firing
- No throttle response after

overrun

- Replace the injection
pump

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17655 P1247

positive

Needle lift sender -G80
Open circuit / short to

- -G80 defective

cuit

- Open circuit or short cir-

- Glow period warning
lamp flashes

- Engine running rough
- Reduced power

- Check needle lift sender
=>Page 76 .

- Sporadic open circuit
(break in wiring)

- Misfiring, juddering

17656 P1248
Injection start control
Control difference

- Start of delivery not OK

gine speeds
- Engine difficult to start

- Loss of power at high en-

- Check and adjust injec-
tion start =>Page 51

- Injection pump control

particles)

range blocked (dirt, metal

gine speeds

- Loss of power at high en-

- Check and adjust injec-
tion timing range =>Page
67

the last 50 starts)

- Engine has stalled (within

- Erase fault memory and
continue to monitor vehicle

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17656 P1248
Injection start control
Control difference

- Fuel supply is/was interrup-
ted tank empty, supply pipe
or filter blocked, air entering
fuel system

- Fault 17654 (implausible
signal for needle lift sender)
may be stored

- Check fuel system

- Open circuit in wiring to in-
jection start valve -N108

- Engine knocks when idling
because injection start is al-
ways advanced

- Check valve for com-
mencement of injection =>
Page 68

- Several faults may be stor-
ed

- Check fuse

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17659 P1251

Injection start valve sN108

8 01 - Self-diagnosis
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Short to positive

- Short to positive

- Engine knocks when idling
because injection start is al-
ways advanced

- Check valve for com-
mencement of injection =>
Page 68

17660 P1252
Injection start valve -N108
Open circuit/short to earth

- Open circuit (fuse)
- Valve defective

- Engine knocks when idling
because injection start is al-
ways advanced

- Check valve for com-
mencement of injection =>
Page 68

- Several faults may be stor-
ed

- Check fuse

- Short to earth

- Loss of power because
commencement of injection
is constantly retarded

- Check valve for com-
mencement of injection =>
Page 68

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17663 P1255

Coolant temperature send-
er -G62

Short to earth

- -G62 defective
- Short circuit to earth in
wiring

- Black exhaust smoke
when starting

- Engine preheating not
working

- Glow plugs always oper-
ate for about 20 seconds.

- Check coolant tempera-
ture sensor =>Page 77 .

17664 P1256

Coolant temperature send-
er -G62

Open circuit / short to
positive

- -G62 defective

- Open circuit or wiring
has short circuit to posi-
tive

- Black exhaust smoke
when starting

- Engine preheating not
working

- Glow plugs always oper-

- Check coolant tempera-
ture sensor =>Page 77 .

ate for about 20 seconds.

V.A.G 1551 printout

Possible causes of

fault

Possible effects

Fault remedy

17762 P1354

Modulating piston movement
sender -G149

Electrical fault in circuit

- 10-pin connector for
injection pump discon-

nected

- Several faults stored
- Engine cuts out

- Check connector for in-
jection pump

- Injection pump d
tive

- Open circuit or s
circuit

efec-[- Engine running prob-
lems

hort |- Engine cuts out

- Check modulating piston
movement sender =>
Page 79

17795 P1387
Control unit defective

- Internal fault in control

unit

- Engine running prob-
lems
- Engine cuts out

- Replace control unit
=>Page .

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17810 P1402
EGR valve -N18

1.5 - Fault table 9
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Short to positive

- Short to positive

- No exhaust gas recircula-
tion

- Check exhaust gas recir-
culation valve

=> 4-cyl. Diesel Direct In-

jection System (TDI), Me-

chanical Components; Re-
pair group 26

17849 P1441
EGR valve -N18
Open circuit/short to earth

- Open circuit
- Solenoid valve defective

- No exhaust gas recircula-
tion

- Short to earth

- Too much exhaust gas re-
circulation

- Reduced power, black ex-
haust smoke

- Check exhaust gas recir-
culation valve

=> 4-cyl. Diesel Direct In-

jection System (TDI), Me-

chanical Components; Re-
pair group 26

V_.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17911 P1503

minal

Load signal for DF alternator ter-

Implausible signal

- Open circuit or short

- Engine preheating not
working

- Check wiring

=> Current Flow Dia-
grams, Electrical Fault-
finding and Fitting Loca-
tions binder

17931 P1523

unit

Crash signal from airbag control

Implausible signal

circuit

- Openicircuit or short

=Check crash signal
=>Perform final control di-
agnosis in airbag control
unit

Check wiring

=> Current Flow Dia-
grams, Electrical Fault-
finding and Fitting Loca-
tions binder

V_.A.G 1551 printout

Possible causes of fault

Possible effects |Fault

remedy

17945 P1537
-N109 fuel cut-off valve
Mechanical fault

- -N109 defective, leaking or

sticking

- Reduced power

- Engine cuts out |Final

- Check -N109 =>Page 16,

control diagnosis

17946 P1538
-N109 fuel cut-off valve
Open circuit/short to earth

- -N109 defective

- Open circuit or short circuit

to earth

- Engine cuts out

- Check wiring

=> Current Flow Diagrams,
Electrical Fault-finding and Fit-
ting Locations binder

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17948 P1540
Vehicle speed signal

1 O 01 - Self-diagnosis
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Signal too great

- -G22 defective

- Cruise control system

- Check speed signal

- Speedometer -G21  |not working =>Page 84
defective - Air conditioner not Check speedometer
working sensor
- Possibility of load => Electrical System;
change jolts Repair group 90

17954 P1546

Boost pressure limitation solenoid
valve -N75

Short to positive

- Short to positive

- Reduced power
- Boost pressure too
low

- Check boost pressure
control solenoid valve
=> 4-cyl. Diesel Direct
Injection System (TDI),
Mechanical Compo-
nents; Repair group 21

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17957 P1549

Boost pressure limitation solenoid
valve -N75

Open circuit/short to
earth

- Open circuit
- Solenoid valve defec-
tive

- Reduced power
- Boost pressure too
low

- Short to earth

- Reduced power
- Boost pressure too
high

- Check boost pressure
control solenoid valve
=> 4-cyl. Diesel Direct
Injection System (TDI),
Mechanical Compo-
nents; Repair group 21

17964 P1556
Boost pressure control

Regulating limit not
reached

- Hoses wrongly connec-
ted, not connected,
blocked or leaking

- Vacuum unit for turbo-
charger defective

- Boost pressure limita-
tion solenoid valve -N75
defective

- Sudden loss of power
- Reduced power

- Check boost pressure
Check boost pressure
hoses

=> 4-cyl. Diesel Direct
Injection System (TDI),
Mechanical Compo-
nents; Repair group 21

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17965 P1557
Boost pressure control

Regulating limit not
reached

tive

- Hoses wrongly connec-
ted, not connected,
blocked or leaking

- Vacuum unit for turbo-
charger defective

- Boost pressure limitation
solenoid valve -N75 defec-

- Sudden loss of power
- Reduced power

=>

- Check boost pressure
Check boost pressure ho-
ses

4-cyl. Diesel Direct In-

jection System (TDI), Me-
chanical Components; Re-
pair group 21

17969 P1561
Metering control N146
Control difference

cuit

- Injection pump defective
- Open circuit or short cir-

- Engine running prob-
lems
- Engine cuts out

- Check quantity adjuster
=>Page 79.
Replace the injection pump

[V.A.G 1551 printout

|Possible causes of fault

|Possible effects

|Fault remedy

1.5 - Fault table 1 1
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17970 P1562
Metering control -N1
Upper stop value

46

- Quantity adjuster incor-
rectly set

- Engine stops (safety cut
out)

- Check quantity adjuster
=>Page 79.
Replace the injection pump

17971 P1563
Metering control -N1
Lower stop value

46

- Quantity adjuster incor-
rectly set

- Engine stops (safety cut
out)

- Check quantity adjuster
=>Page 79.
Replace the injection pump

V_.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

17977 P1569
CCS switch -E45
Implausible signal

- Switch -E45 defective
- Open circuit or short circuit

- Cruise control system
switched off

- Check cruise control sys-
tem

=> Electrical System; Repair
group 27

17978

Engine control unit
disabled

- Attempted tampering

- Short in the communication
wire

- Engine starts but cuts out
again immediately

- Adapt engine electronics
control unit to electronic im-
mobiliser

- Check electronic immobil-
iser:
=> Repair group 96; Servic-

ing electronic immobiliser

V_.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

18008 P1600
Power supply, term.

Voltage too low

15

nected while ignit
switched on

- Control unit was con-

ion was

- Erase fault memory and
continue observing vehi-
cle

- Open circuit or short

- Engine will not start
- Engine cuts out

- Check power supply for
diesel direct injection sys-
tem =>Page 70

18009 P1601
Voltage supply relay
30

Implausible s

terminal
ignal - Relay for diesel
injection system -
sticking

direct
J322

- Engine will not start
(safety cut out)

- Check power supply for
diesel direct injection sys-
tem =>Page 70

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

18020 P1612
Engine control unit
incorrectly encoded

- Invalid control unit coding

- Glow period warning lamp
flashes

Encode control unit =>Page

22.

18026 P1618
Glow plug relay -J52
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Short to positive

- Short to positive

- Glow plug system not
working

- Check wiring

=> Current Flow Diagrams,
Electrical Fault-finding and Fit-
ting Locations binder

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

18027 P1619
Glow plug relay -J52
Open circuit/short to earth

- Open circuit
- Relay defective

- Glow plug system not
working

- Short to earth

- Glow plug system stays
on constantly

- Check wiring

=> Current Flow Diagrams,
Electrical Fault-finding and
Fitting Locations binder

18034 P1626
Data bus drive

No message from gear-
box control unit

- Open circuit to gearbox
control unit

- Gearbox in emergency
running mode

- Check wiring

=> Current Flow Diagrams,
Electrical Fault-finding and
Fitting Locations binder

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

18039 P1631

Accelerator position sender -

G79
Signal'too’great

circuit to positive
- -G79 defective

~'Open’circuitor'short

at approx. 17100 rpm

-"Safety speed regulation

- No throttle response

- Check accelerator po-
sition sender

=> 4-cyl. Diesel Direct
Injection System (TDI),
Mechanical Compo-
nents; Repair group 20

18040 P1632

Accelerator position sender -

G79
Voltage supply

circuit

- Open circuit or short

at approx. 1100 rpm

- Safety speed regulation

- No throttle response

- Check accelerator po-
sition sender

=> 4-cyl. Diesel Direct
Injection System (TDI),
Mechanical Compo-
nents; Repair group 20

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

18044 P1636
Data bus drive

No message from air-
bag control unit

- Open circuit to airbag
control unit

- Check wiring

=> Current Flow Diagrams,
Electrical Fault-finding and
Fitting Locations binder

18047 P1639

Accelerator position send-
ers -G79 + G185
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Implausible signal

- Open circuit
- -G79 defective (idling
speed switch)

- Safety speed regulation
at approx. 1100 rpm
- No throttle response

- Check accelerator posi-
tion sender

=> 4-cyl. Diesel Direct In-
jection System (TDI), Me-
chanical Components; Re-
pair group 20

V.A.G 1551 printout

fault

Possible causes of

Possible effects

Fault remedy

18048 P1640
Control unit defective

trol unit

- Internal fault in con-

- Engine running
problems
- Engine cuts out

- Replace control unit
=>Page .

18050 P1642

bag control unit

Read out the fault memory of the air-

tem

- Fault in airbag sys-

- Locate and eliminate
cause of fault in airbag
system

18056 P1648
Data bus drive

Hardware defective

itive

- Open circuit or short
circuit to earth or pos-

- Engine running
problems

- Check wiring

=> Current Flow Dia-
grams, Electrical Fault-
finding and Fitting Loca-
tions binder

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

18057 P1649
Data bus drive

No message from ABS
control unit

- Open circuit to ABS con-
trol unit

- Traction control system
(TCS) warning lamp illu-
minates

- Traction control system
not working

- Check wiring

=> Current Flow Diagrams,
Electrical Fault-finding and
Fitting Locations binder

18058 P1650
Data bus drive

No message from dash
panel insert

- Open circuit to dash
panel insert

- Check wiring

=> Current Flow Diagrams,
Electrical Fault-finding and
Fitting Locations binder

V.A.G 1551 printout

fault

Possible causes of

Possible effects

Fault remedy

18062 P1654

memory

Read out dash panel insert fault

insert

- Fault in dash panel

- Locate and eliminate
cause of fault in dash
panel insert

18067 P1659
Radiator fan actuation 1
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Short to positive

- Short to positive

not working

- Radiator fan run-on

- Check radiator fan after-
run control unit -J138

=> Current Flow Dia-
grams, Electrical Fault-
finding and Fitting Loca-
tions binder

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

18080 P1672
Radiator fan actuation 1
Open circuit/short to earth

- Open circuit
- Relay defective

- Radiator fan run-on not
working

- Short to earth

- Radiator fan permanently
on

- Check radiator fan after-run
control unit -J138

=> Current Flow Diagrams,
Electrical Fault-finding and
Fitting Locations binder

18090 P1682
Data bus drive

Implausible message from
ABS control unit

- Signal interference

--d raction.control,system
(TCS) warning lamp illumi-
nates

- Traction control system
not working

~Check:wiring

=> Current Flow Diagrams,
Electrical Fault-finding and
Fitting Locations binder

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

19458 P3002
Kickdown switch -F8
Implausible signal

- Open circuit

down switch)

- -G79 defective (kick-

- Check accelerator posi-
tion sender

=> 4-cyl. Diesel Direct In-
jection System (TDI), Me-
chanical Components;
Repair group 20

19459 P3003

Low heating output relay
(J359)

Short to positive

- Short to positive

working

- Engine preheating not

- Check wiring

=> Current Flow Dia-
grams, Electrical Fault-
finding and Fitting Loca-
tions binder

V.A.G 1551 printout

Possible causes of fault

Possible effects

Fault remedy

19460 P3004

Low heating output relay
(J359)

Open circuit/short to
earth

- Open circuit

(J359)

- Low heating output relay

- Engine preheating not
working

- Check wiring

=> Current Flow Diagrams,
Electrical Fault-finding and
Fitting Locations binder

- Short to earth

- Engine pre heating
stays on constantly

19461 P3005

High heating output relay -
J360

1.5 - Fault table 1 5




QD) Audi A3 1997 >

Auor _TDI Injection and Glow Plug System (4-cyl.) 08.99 > - Edition 07.1999

Short to positive - Short to positive - Engine preheating not |- Check wiring

working => Current Flow Diagrams,
Electrical Fault-finding and
Fitting Locations binder

V.A.G 1551 printout F’ossible causes of Possible effects Fault remedy
ault

19462 P3006
High heating output relay -J360

Open circuit/short to - Open circuit - Engine preheating not|- Check wiring
earth - Low heating output  [working => Current Flow Dia-
relay -J360 grams, Electrical Fault-
finding and Fitting Loca-
tions binder
- Short to earth - Engine pre heating

stays on constantly

19560 P3104
Intake manifold flap changeover

valve -N239
Short to positive - Short to positive - Engine starts but cuts|- Check intake manifold
out again immediately |flap changeover valve
=>Page 82 .
V.A.G 1551 printout Possible causes of fault|Possible effects|Fault remedy
19561 P3105
Intake manifold flap changeover
valve -N239
Open circuit/short to earth |- Open circuit - Check intake manifold flap
- Short to earth changeover valve =>Page
82 .

1.6 - Final control diagnosis

Test requirements for vehicles with air -conditioners

» Vehicle at room temperature (warmer than + 15 °C)
» Air conditioner switched on
* Lowest temperature and fastest fan speed selected

The final control diagnosis activates the following components. in the stated order:
1. Injection start valve (N108)

. Valve for exhaust gas recirculation (N18)

. Air conditioner compressor cut-in

. Fuel cut-off valve (N109)

. Solenoid valve for boost pressure limitation (N75)

. Glow plug relay (J52)

N o o b~ W DN

. Glow period warning lamp (K29)
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8. Low heating output relay (J359)

only in vehicles with manual gearboxes
9. High heating output relay (J360)

only in vehicles with manual gearboxes
10. Blower relay (J323)

engine codes AHF and ASV only

- Connect vehicle diagnostic, testing and information-system:\ AS.5051 or fault reader V:AiG 1551-and select
engine electronics control unit with "Address word" 01 =>Page 2
For this purpose, the engine should be idling.

-> Indicated on display:

Rapid data transfer HELP
Select function XX

- Press keys 0 and 3 for "Final control diagnosis" function

-> Indicated on display:

Rapid data transfer Q
03 - Final control diagnosis

- Confirm input with Q key.

-> Indicated on display:

Final control diagnosis
Injection start valve -N108

Valve actuation has a considerable effect on combustion noise (pre ignition).
If no change in the combustion noise is heard:
- Check the injection timing control range

=>Page 67 .
- Press =key.

-> Indicated on display:

Final control diagnosis
Exhaust gas recirculation valve -N18

The injector valve should click.
Notes:
+ Duetothe engine noise, the clicking of the valve is not audible and therefore may only be detected by feeling.
If the valve does not click:
- Check exhaust gas recirculation valve.
=> 4-cyl. Diesel Direct Injection System (TDI), Mechanical Components; Repair group 26
- Press okey.

-> Indicated on display:

Final control diagnosis
Air conditioner compressor cut-in
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Check the air conditioner compressor shutoff.

This test step is also invoked for vehicles without air conditioners.

The air conditioning conditioner compressor must stop within 5 secs. (visual check), and then start approx.
every 5 secs. and then stop again.

If the air conditioner compressor is not switched off:

- Check the air conditioner compressor shutoff
=>Page 83.

- Press =key.

-> |Indicated on display:

Final control diagnosis
Fuel cut-off valve -N109

The engine must stop.

If the engine does not stop:

Switch ignition off.

- Unscrew the fuel cut-off valve and remove any metallic parts or dirt

- Repeat final control diagnosis and if the engine will still not stop, replace the fuel cut off valve.
- Press =key.

-> |ndicated on display:

Final control diagnosis
Boost pressure limitat. solenoid valve -
N75

The solenoid valve must click.
Nofte:
The clicking of the valve is difficult to hear and is therefore best checked by fouch.
If the solenoid valve does not click:
- Check boost pressure control solenoid valve.
=> 4-cyl. Diesel Direct Injection System (TDI), Mechanical Components; Repair group 21
- Press =key.

-> Indicated on display:

Final control diagnosis
Glow plug relay -J52

The relay must click.
Due to the high current consumption, the switching on and off of the relay may also be observed from the
interior light becoming brighter and darker.

If the relay does not click:

- Check the glow plug relay:

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
- Press =key.

-> Indicated on display:

Final control diagnosis
Glow period warning lamp -K29
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The warning lamp must blink.
Warning lamp does not blink:
- Check glow period warning lamp.
=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
- Press =key.

-> Indicated on display:

Final control diagnosis
Low heating output relay (J359)

The relay must click.
If the relay does not click:
- Test low heating output relay:
=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
- Press okey.

-> Indicated on display:

Final control diagnosis
-J360 high heating output relay

The relay must click.

W
-l |

If the relay does not click:

- Test high heating output relay
=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
-> Fitting location Relay box on bulkhead

-1- Low heating output relay
-2- High heating output relay

- Press >key.

-> Indicated on display:

Final control diagnosis
Blower relay -J323
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Engine codes AHF and ASV only
Radiator fan must switch on every 5 seconds and then stop again
If the radiator fan does not start:
- Check radiator fan after-run control unit -J138
=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
Nofte:

The radiator fan may also be activated by the thermoswitch, the automatic gearbox or the air conditioner. When
performing the final control diagnosis, ensure that the fan has not been actuated for these reasons.

- If necessary, allow engine to cool down.

-> |ndicated on display:

Rapid data transfer HELP
Select function XX

- Press keys 0 and 6 for the "End output" function and press the Q key to confirm entry.

1.7 - Basic setting

Test conditions

Coolant temperature at least 80 °C.

Electrical consumers switched off (radiator fan must not run during the check)
Air conditioner switched off

Selector lever in position P or N.

- Connect vehicle diagnostic, testing and information system VAS 5051 or fault reader V.A.G 1551 and select
engine electronics control unit with "Address word" 01 => Page 2.
For this purpose, the engine should be idling.

-> |ndicated on display:

Rapid data transfer HELP
Select function XX

- Press keys 0 and 4 for function "Basic Setting" and confirm entry by pressing the Q key.

-> |ndicated on display:

Default setting HELP
Enter display group number XX

- Press the 0 key twice for display group "00" and confirm entry by pressing Q.

-> Indicated on display:
(1...10 = display zones)

Basic setting O
3 4 5 6 7

8 9 10

Display group 00 during idling (warm engine, coolant temperature not below +85°C)

This display group is used for a dynamic check on the commencement of injection. The infection start valve
(N108) is activated constantly so that the injection timing control will move to the retarded position.
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Basic setting 0
42 46 0 20 90 201 64 153 127

>

83

«Indicated on display

Ignore

Fuel temperature: approx. 40° C (not reached at low outside temperature,
no desired value)

Ignore

Coolant temperature: at approx. 90 °C

Ignore

Ignore

Ignore

Accelerator pedal position: 0

Specified values => 21

Start of injection is governed by fuel temperature,

Idling speed: 41...44

100

90

80

70 —

60 =

50 <

A o I 1 =

30 = =~C

20 —— i

10

o

50 70 90 110 130 150 170 190210

-B

- ->The commencement of injection in display zone 2 depends on the fuel temperature value in display zone

9.

Specified value: => Range C in illustration

A - Display zone 2 Commencement of injection

B - Display zone 9 Fuel temperature

Notes:

+ If the commencement of injection is advanced, turn the injection pump in the engine's direction of rotation,
if the commencement of injection is retarded, turn against the direction of rotation.

+ [f injection start is within specified range C when tested, no adjustment is required. After repairs, such as
the removal and installation of the injection pump, the adjustment of the timing, the commencement of
injection should be set to the mean valve (dashed line) in specified range -C-.

If the specified value in range -C- is not attained

- Adjust the commencement of injection => Page 51 .

Display group 03 at idling speed

This display group is used for testing the exhaust gas recirculation. The exhaust gas recirculation valve (-N18)
opens and closes alfernately for periods of 10 seconds.

System in basic setting 3 >
860 rom EGR active 200 mg/stroke 99 %

< Indicated on display
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| Duty cycle (actuation) of exhaust gas recirculation valve
Intake air mass

Exhaust gas recirculation valve (N18) open

Engine speed

System in basic setting 3

860 rom EGR not active 420 mg/stroke 0 %

= |+ Indicated on display

| Duty cycle (actuation) of exhaust gas recirculation valve
Intake air mass

Exhaust gas recirculation valve (N18) closed

Engine speed

Display group 11 at idling speed

This display group is used for checking the boost pressure control. The boost pressure limitation solenoid valve
(N75) opens and closes alternately for 10 seconds.

System in basic setting 11
860 rpm on 969 mbar

> |+ Indicated on display
0 %

| Boost pressure control solenoid valve actuation
Boost pressure

Boost pressure limitation solenoid valve open

Engine speed

System in basic setting 11
860 rpm off 948 mbar

= |+ Indicated on display
99 %

Boost pressure limitation solenoid valve actuation

Boost pressure

Boost pressure limitation solenoid valve closed

Engine speed

1.8 - Encoding control unit

If the appropriate code for the vehicle is not displayed or if the control unit has been replaced, the control unit

must be encoded as follows.

- Connect vehicle diagnostic, testing and information system VAS 5051 or fault reader V.A.G 1551 and select
engine electronics control unit with "Address word" 01 => Page 2.
For this purpose, the ignition must be switched on.

-> Indicated on display:
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Rapid data transfer HELP
Select function XX

- Press keys 0 and 7 for the function "Encode control unit" and confirm entry with Q key.

-> Indicated on display:

Code control unit Q
Enter code number xxxxx (0-32000)

- Enter the appropriate code number for this vehicle and confirm with Q key.

Code number |For vehicles with

00001 automatic gearbox

00002 Manual gearbox (front-wheel drive)

00003 Manual gearbox (4-wheel drive)

-> The display on fault reader V.A.G 1551 will show the control unit coding, e.g.:
038906018.. 1.9l R4 EDC

GO0SG 0203

Code 00002 WSC 12345

- Switch the ignition off and then on again.
Nofte:
The next time the ignition is swifched on the newly entered code will be activated.

If the ignition is not switched off and on after the correct coding has been entered, it will not be possible fo erase
fault "18020 Control unit incorrectly coded".

- Press =key.

-> Indicated on display:

Rapid data transfer HELP
Select function XX

- Press keys 0 and 6 for the "End output" function and press the Q key to confirm entry.

1.9 - Reading measured value block

Safety precautions
Note the following points if testers and measuring instruments have to be used during a road test:

+ Testers and measuring instruments must always be secured to the rear seat and operated by a 2nd person
from this location.

If test. equipment,were operated from. the front passenger, seat, the person sitting there could be injured if
the frontjpassenger-airbagwere triggered:inthe-eventof an accident.

Procedure

- Connect vehicle diagnostic, testing and information system VAS 5051 or fault reader V.A.G 1551 and select
engine electronics control unit with "Address word" 01 => Page 2.
For this purpose, the engine should be idling.

-> |ndicated on display:
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Rapid data transfer HELP

Select function XX

-> |ndicated on display:

Read measured value block HELP
Enter display group number XX

-> Display readout (for example):

Read measured value block 0
1 2 3 4 5
8 9 10

6

Display group overview

Press keys 0 and 8 for the function "Read measured value block" and confirm entry with Q key.

Enter the desired display group number and confirm entry with the Q key.

Display group no.| Indicated on display Designation
00 Read measured value 1 = Engine speed
block 0
General 12345678910 2 = Commencement of injection
Vehicle 3 = Accelerator pedal position
inspection 4 = Injection quantity
5 = Intake manifold pressure (boost pressure)
6 = Atmospheric pressure (ambient air pressure)
7 = Coolant temperature
8 = Intake manifold temperature
9 = Fuel temperature
10 = Intake air mass
01 Read measured value 1 = Engine speed
block 1
Injection 1234 2 = Injection quantity
quantity 3 = Voltage from modulating piston movement sender -G149
4 = Coolant temperature
Display group no. Indicated on display Designation
02 Read'measured value block211"="Engine' speed
Idling 1234 2 = Accelerator pedal position
speed 3 = Operating status:
X X 1 Air conditioner signal on
X 1 Xldling speed switch closed
1 X Xlncreased idling speed:
= due to request from air conditioner 1)
= because acceleration and braking detected
* because sheathed-element additional heat-
erison
4 = Coolant temperature
03 Read measured value block 3|1 = Engine speed
Exhaustgas (1234 2 = Intake air mass (specified)
recirculation 3 = Intake air mass (actual)
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4 = Duty cycle (actuation) of exhaust gas recirculation valve
18

1)

conditioner request is received.

The idling speed is not increased in all control units. However, a "1" will appear in spite of this if the air

Display group no. Indicated on display Designation
04 Read measured value block 4 |1 = Engine speed
Injection 1234 2 = Injection start (specified)
start 3 = Start of injection (actual)
4 = Duty cycle (actuation) of injection start valve -N108
05 Read measured value block 5 |1 = Engine speed
Start 1234 2 = Injection quantity for starting (stored from last start)
conditions 3 = Commencement of injection
4 = Coolant temperature
06 Read measured value block 6 |1 = Vehicle speed
Switch 1234 2 = Brake pedal monitoring:
positions X X 1 Brake light switch -F closed
X 1 X Brake pedal switch -F47 open
1 X Xo=Clutchpedal switch -F36 open
Display group no. Indicated on display Designation
06 Read measured value block 6 |3 = Cruise control system (CCS) control unit:
Switch 1234 XXXXX1CCSon
positions X X X X 1 X CCS off, with memory
X X X 1 X X Speed reduction
X X 1 X X X Resume/accelerate
X 1 X X X X Brake pedal depressed
1 X X X X X Clutch pedal depressed
4 = Operating status of the cruise control system:
0 Control unit with CCS function
1 CCS switched off
2 Accelerate
4 Decelerate
8 Reactivation
1 6 Brake depressed
3 2 Maintain speed
6 4 Ignore
1 2 8 Ignore
2 5 5 Control unit without CCS function
Display group | Indicated on Designation
no. display
o7 Read meas- (1 = Fuel temperature
ured value
block 7
Temperatures|(12 34 2 = Nodisplay
3 = Intake manifold temperature
4 = Coolant temperature
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08 Read meas- (1 = Engine speed
ured value
block 8
Injection 1234 2 = Desired injection quantity (driver's requirement via accelerator pedal)
quantity limi- 3 = Injection quantity limitation via engine speed (torque limitation)
tation
4 = Injection quantity limitation based on intake air mass (avoid exhaust
smoke)
09 Read meas- |1 = Engine speed
ured value
block 9
Injection 1234 2 = Injection quantity (cruise control system activated)
quantity limi- 3 = Injection quantity limitation by automatic gearbox during gear change
tation
4 = Emergency quantity (modulating piston movement sender voltage)
Display group [Indicated on dis- Designation
no. play
10 Read measured |1 = Intake air mass
value block 10
Air values 1234 2 = Atmospheric pressure (ambient air pressure)
3/ v = ntake manifold, pressure (boost.pressure)
g'ne=s Accelerator'pedal position
11 Read measured |1 = Engine speed
value block 11
Boost pressure |12 3 4 2 = Boost pressure (specified)
control. 3 = Boost pressure (actual)
4 = Duty cycle (actuation) of boost pressure control solenoid valve N75
12 Read measured (1 = Ignore display
value block 12
Glow plug sys- |12 34 2 = Glow period (in seconds)
tem
3 = Supply voltage from control unit
4 = Coolant temperature
Display group | Indicated on Designation
no. display
13 Read meas- 1 = Idling difference between injection quantities for cylinders 3 and 2
ured value
block 13
Idling speed 1234 2 = Idling difference between injection quantities for cylinders 3 and 2
smooth running
control 3 = Idling difference between injection quantities for cylinders 3 and 2
4 = Nodisplay
14 Read meas- No display
ured value
block 14
Not used
15 Read meas- |1 = Engine speed
ured value
block 15
Fuel 1234 2 = Injection quantity (actual)
consumption 3 = Fuel consumption
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| |4 = Desired injection quantity (driver's requirement via accelerator pedal)|

Display group no. Indicated on display Designation
16 Read measured value block 16|1 = Alternator load
Additional heater |12 3 4 2 = Additional heater switched off because:

XXX XXX X 1 Coolant temperature above 70 °C...80
°C1) or intake air temperature above 5
°C

XXX XXX 1 X Alternator defective

XX XXX 1 X X Battery voltage less than 9 V

XX XX 1 XXX Engine speed less than 800 rpm

X X X 1 X XX X Engine started within the last 10 sec-
onds

XX 1 XXX X X Sensor for coolant temperature (G62)
or
Intake manifold temperature sender
(G72) defective

X1 XXX XXX Ignore
1T XXX XXX X Ignore
3 = Actuation of heating elements
X 1 Low heating output relay (J359) on
1 X High heating output relay (J360) on
4 = Supply voltage from control unit

1) If the intake temperature is 5 °C when the engine is started, the additional heater is switched off when a
coolant temperature of 70 °C is reached. However, if the air temperature is -10 °C, the heater is not switched
off until the coolant temperature reaches 80 °C.

Display group | Indicated on Designation
no. display
17 Read meas- No display
ured value
block 17
Not used
18 Read meas- Ignore
ured value
block 18
1234
19 Read meas- |1 = Lower stop value (voltage from sensor for modulating piston movement)
ured value
block 19
Quantity (1234 2 . =.Upper stop value, (voltage from modulating piston movement sender)
adjuster 3res=cNodisplay
4 = No display

1.10 - Readout specifications for general vehicle inspection

Display group 00 during idling (warm engine, coolant temperature not below +85 °C)

- Engine codes: AGR, ALH, AHF and ASV

1.9 - Reading measured value block 27
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Read measured value block 0 => | «Indicated on display
42 50 0 20 90 201 64 153 127 83

Intake air mass: 70...110 OK
= If outside tolerance => display group 03, Page 33

Fuel temperature: no specification
Intake manifold temperature: no specification

Coolant temperature: 80...51 OK
= > 80: run engine until warm

Ambient air pressure: no specification
Boost pressure: Ignore

Injection quantity: 10...30 OK
= If outside tolerance => display group 01, Page 29

Accelerator pedal position: 0

Commencement of injection: 20...60 OK
= If outside tolerance=> display group 04, Page 30

Idling speed: 41...44 OK
= If outside tolerance => display group 02, Page 31

Display group 00 at full throttle (test drive in 3rd or 4th gear, coolant temperature not below +85 °C)

- engine codes AGR and ALH

Important The fault reader must be secured on the rear seat and operated from this position. Observe the safety
precautions applicable to test drives => Page 38 .

Read measured value block 0 > «Indicated on display
186 225 255 186 186 201 64 138 175 233

Intake air mass: > 210 OK
= < 210: => Display group 10, page
35

Fuel temperature: no specification
Intake manifold temperature: no specification

Coolanttemperaturen80..:51.0K
>80 ran engine 'untibwarm

Ambient air pressure: Ignore

Boost pressure: 171...191 OK
= If outside tolerance => display group 11, Page 36

Injection quantity: 170...195 (injection quantity at full throttle) OK
= 125: Emergency injection quantity, system error detected => interrogate fault memory,
page 4

Accelerator pedal: 255 (fully depressed)

Commencement of injection: 180...245 (depending on engine speed)
= If outside tolerance=> display group 04, Page 31

Engine speed: 160...190 (do not exceed 4000 rpm; engine speed is controlled)
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Display group 00 at full throttle (test drive in 3rd or 4th gear, coolant temperature not below +85 °C)
- Engine codes AHF and ASV

Important The fault reader must be secured on the rear seat and operated from this position. Observe the safety
precautions applicable to test drives => Page 38.

Read measured value block 0

> |+Indicated on display
186 225255199 190 201,164 o 438 c0 115 1255

Intake air mass:'greater than 240 OK

= Less than 240 => display group 10, Page
35

Fuel temperature: no specification

Intake manifold temperature: no specification

Coolant temperature: 80...51 OK
= Above 80 Run engine until warm

Ambient air pressure: Ignore

Boost pressure: 180...200 OK

= If outside tolerance => display group 11, Page 36
Injection quantity: 190...210 (injection quantity at full throttle) OK

= 125: Emergency injection quantity, system error detected => interrogate fault memory,
page 4
Accelerator pedal: 255 (fully depressed)

Commencement of injection: 180...245 (depending on engine speed)
= If outside tolerance=> display group 04, Page 31

Engine speed: 160...190 (do not exceed 4000 rpm; engine speed is controlled)

1.11 - Readout specifications for injection pump

Display group 01 during idling (warm engine, coolant temperature not below +85°C)

- Engine codes: AGR, ALH, AHF and ASV

Read measured value block 1

> « Indicated on display
900 rpm 5.6 mg/stroke 1.480 V 87.3 °C

Coolant temperature
= 85...100 °C ok

= <85 °C: => Run engine until
warm

Voltage from modulating piston movement sender G149
= 1.250...1.700 V OK

= < 1.250 V: Injection pump too rich => replace
= > 1.700 V: Engine loaded => switch consumers off, in-
jection pump too lean => renew injection pump

Injection quantity
= 2.0...6.0 mg/stroke OK
= < 2.0 mg/stroke: Injection pump too rich => replace

= > 6.0 mg/stroke: Engine loaded => switch consumers off, injection pump too lean
=> renew injection pump

Engine speed
= 860...940 rpm OK
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Display group 01 with attempted start (if engine does not start)1)
- Engine codes: AGR, ALH, AHF and ASV

Read measured value block 1 >
230 rpm 37.4 mg/stroke

2.780 V 14.3 °C
| Coolant temperature

Voltage from modulating piston movement sender -G149
(quantity adjuster returns modulating piston position to con-
trol unit)

= Periodic voltage increases: OK (pump is injecting)

= < 1.000 V: Metering control closed =>observe display
zone 2, only if specified injection quantity OK =>replace in-
jection pump

Specified injection quantity (control unit actuating metering control in injection
pump)

< Indicated on display

= Periodic injection quantity increases: OK (pump is being activated)
= 0.0 mg/stroke System fault => interrogate fault memory, Page 4
Engine speed

1) Ifthe electrical system voltage falls below 10.8 V during the attempted start, the V.A.G 1551 fault reader
will abort the diagnosis.

Display group 19 with ignition on

- Engine codes: AGR, ALH, AHF and' ASV

Read measured value block 19 >
0.780V 4150V

No display
Voltage at sensor for modulating piston movement with metering con-
trol at maximum stop

= 3.800...4.400 V OK

= If outside tolerance: Check contact resistance in wiring => Page
80

« Indicated on display

No display

injection pump quantity adjuster maladjusted => replace injection
pump

Voltage at sensor for modulating piston movement with metering control at minimum stop
* 0.600...0.900 V OK

= If outside tolerance: Check contact resistance in wiring => Page 80
= injection pump quantity adjuster maladjusted => replace injection pump

Display group 04 during idling (warm engine, coolant temperature not below +85°C)

- Engine codes: AGR, ALH, AHF and ASV

Read measured value block 4 > |< Indicated on display
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Audi

900 rpm 0.9 °BTDC 0.9°BTDC 3% |

Duty cycle (actuation) of injection start valve
= No specification

Current injection start

= 2° after TDC...4° before TDC OK.

= Retarded more than 2° ATDC: Injection timing control stuck
= Commencement of injection valve defective

= Injection pump excessively retarded

= => Check injection timing range, Page 67

Injection start specified by control unit
= 2° after TDC...4° before TDC OK.

Engine:speed
=s8602./940 rpmOK

Display group 04 at full throttle (test drive in 3rd or 4th gear, coolant temperature not below +85 °C)

- Engine codes: AGR, ALH, AHF and ASV

Important The fault reader must be secured on the rear seat and operated from this position. Observe the safety

precautions applicable to test drives => Page 38 .

Read measured value block 4 > « Indicated on display
4060 rpm 16.3 °BTDC 16.1 °BTDC 84 %

Duty cycle (actuation) of injection start valve
= No specification

Current injection start

= If as specified in display zone 2 (tolerance £2°) OK.

= If outside tolerance: Injection pump delivery start incorrect
= => check injection start, Page 67

Injection start specified by control unit
= 14...18 °BTDC OK.

Engine speed
= 3800...4200 rpm OK

1.12 - Readout specifications for engine idling speed

Display group 02 during idling (warm engine, coolant temperature not below +85°C)

- Engine codes: AGR, ALH, AHF and ASV

Read measured value block 2 > « Indicated on display
900 rpm 0.0 % 010 88.4 °C

Coolant temperature
= 85...100 °C ok
= < 85 °C: => Run engine until warm
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Operating status

= 0 1 0: Okay (idling speed switch closed)

= 1 1 0: Air conditioner signal => switch off air conditioner

= accelerator and brake detected => test brake pedal switch
= Glow plug-additional heater on => warm engine up

= 1 1 1: Air conditioner signal => switch off air conditioner

accelerator pedal position

= 0.0 % OK
= > 0.0 %: accelerator pedal position sensor incorrectly set or defective => adjust

Engine speed
= 860...940 rpom OK

Display group 13 during idling (warm engine, coolant temperature not below +85 °C)

- Engine codes: AGR, ALH, AHF and ASV

The injection system is equipped with an idling speed smooth running control function. There may be power
differences between the individual cylinders (component tolerances, infector delivery rate, compression efc.)
which are recognised and equalised by means of selective injected quantities during idling.

The recognition at idling speed is performed using the signal from the engine-speed sensor which delivers
four signals per crankshaft revolution to the control unit. If the signals are delivered at the same rate then
all the cylinders are performing equally. If one cylinder is weaker, then the crankshaft will require longer for
the next half crankshaft revolution. Conversely, a more powerful cylinder accelerates the crankshaft, en-
suring that less time is taken. Conversely, a more powerful cylinder accelerates the crankshaft, meaning
that less time is taken.

If the control unit detects a difference, the relevant cylinder is injected with more or less fuel until the engine
/s running evenly again.

Using No. 3 cylinder as a reference, the measured value block displays the injected quantity adjustments
that are required for the individual cylinders in order to attain an even engine idling speed.

+... mg/stroke. The cylinder in question is less powerful than cylinder No. 3 and is therefore supplied with

more fuel.
-... mg/stroke: The respective cylinder is more powerful than cylinder No. 3 and is therefore supplied with
less fuel.
Read measured value block 13 = « Indicated on display
0.82 mg/stroke -0.12 mg/stroke 0.49mg/stroke

| No display

Difference between injection quantities for cylin-
ders 4/2/1 and cylinder 3

= -1.5 mg/stroke...+1.5 mg/stroke OK

= All display zones too high: cylinder 3 strong

= All display zones too low: cylinder 3 weak

Difference between injection quantities for cylin-
der 3 and cylinder 3

= -1.5 mg/stroke...+1.5 mg/stroke OK

= > +1.5 mg/stroke: cylinder 1 weak

= < -1.5 mg/stroke: cylinder 1 strong

Difference between injection quantities for cylinder 2 and cylinder 3
= -1.5 mg/stroke...+1.5 mg/stroke OK

= > +1.5 mg/stroke: cylinder 2 weak

= <.- 1.5 mg/stroke: cylinder 2 strong

Difference between injection’quantitiessfor'cylinder’4'and ‘cylinder'3
= -1.5 mg/stroke...+1.5 mg/stroke’OK

= > +1.5 mg/stroke: cylinder 4 weak

= <-1.5 mg/stroke: cylinder 4 strong
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1.13 - Readout specifications for exhaust gas recirculation

Display group 03 during idling (warm engine, coolant temperature not below +85 °C)

- Engine codes: AGR, ALH, AHF and ASV

Read measured value block 3 > « Indicated on display
900 rpm 290 mg/stroke 308 mg/stroke 54 %

Duty cycle (actuation) of exhaust gas recirculation valve
= 30...80 % OK
Intake air mass

= Like specified air mass in display zone 2 (tolerance +20 mg/stroke)
OK

= Air mass too small: Unmetered air in intake area

= too much exhaust gas recirculation => check

= Air mass too great: insufficient exhaust gas recirculation=> check
= engine running at idling for a few min. => accelerate

= briefly

= Constant substitute value => interrogate fault memory

Air mass specified by control unit

= 230...370 mg/stroke OK

= > 370 mg/stroke: Engine too cold => run until warm

= injection quantity too great => readout specifications for injection pump
= intake manifold temperature too high => no correction possible

Engine speed
= 860...940 rpom OK

1.14 - Readout specifications for temperature senders

Display group 07 with ignition switched on (engine cold and not running)

- Engine codes: AGR, ALH, AHF and ASV

Read measured value block 7 = [+« Indicated on display
15.4 °C 15.9°C 16.7 °C

Coolant temperature{at.coolanttemperature sensor G62)
= If the wiring hasarropenccircuitthe‘approximate-fuel temperature
will be displayed as a substitute value.
Intake manifold temperature (at intake manifold temperature sender -G72)
= If the wiring has an open circuit, a constant temperature of -136.8°C will be
displayed as a substitute value.
No display

Fuel temperature (at fuel temperature sender -G81)

= If the wiring has an open circuit, a constant temperature of -5.4°C will be displayed as a
substitute value.
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Notes:
+ No specifications can be given for temperature values.
+ When the engine is cold, the fuel, intake manifold and coolant temperatures should be approximately the

same as the ambient temperature. If one of the temperature readings differs noticeably, the sender in ques-
tion should be checked.

1.15 - Readout specifications for vehicle performance
Display group 08 at full throttle (test drive in 3rd or 4th gear, coolant temperature not below +85 °C)
- engine codes AGR and ALH

Important The fault reader must be secured on the rear seat and operated from this position. Observe the safety
precautions applicable to test drives => Page 38 .

Read measured value block 8 > « Indicated on display
3290 rpm 40.4 mg/stroke 37.2 mg/stroke 38.0 mg/stroke

Injection quantity limitation according to
recognised air mass

36...39 mg/stroke OK

= < 36 mg/stroke: detected air mass in-
sufficient

= => Test air mass meter, Page 74

= Exhaust gas recirculation at full throttle
=> check

Injection quantity controlled according to engine speed (torque
limitation) 34...39 mg/stroke OK.

= < 34 mg/stroke: engine speed too high or too low

= > 39 mg/stroke: increase in injection quantity as a result of tuning

Desired injection quantity (accelerator pedal position) 39 mg/stroke OK
= <39 mg/stroke: Accelerator pedal not fully depressed, incorrectly set or defective
=> test

Engine speed, 2800...4000 rpm OK

Display group 08 at full throttle (test drive in 3rd or 4th gear, coolant temperature not below +85 °C)
- Engine codes AHF and ASV

Important The fault reader must be secured on the rear seat and operated from this position. Observe the safety
precautions applicable to test drives => Page 38 .

Read measured value block 8 > < Indicated on display
3290 rpm 41.4 mg/stroke 39.8 mg/stroke 41.4 mg/stroke

Injection quantity limitation according
to recognised air mass

greater than 40 mg/stroke OK

= Less than 40 mg/stroke: detected air
mass insufficient

= => Check air mass meter => Page
74

= Exhaust gas recirculation at full throt-
tle => check
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Injection quantity controlled according to engine speed (torque
limitation) 38...42 mg/stroke OK.

= Less than 38 mg/stroke: engine speed too high or too low

= Greater than 42 mg/stroke: increase in injection quantity as a
result of tuning

Desired injection quantity (accelerator pedal position) greater than 40 mg/stroke
OK

= Less than 40 mg/stroke: accelerator pedal not fully depressed, incorrectly ad-
justed or defective

= Check accelerator position sender -G79
Engine speed, 2800...4000 rpm OK

Display group 10 at full throttle (test drive in 3rd or 4th gear, coolant temperature not below +85°C)

- engine codes AGR and ALH

Important The fault reader must be secured on'the rear seat and operated from this position. Observe the safety
precautions applicable to.test drives => Page, .38 ;

Read measured value block 10 > <« Indicated on display
830 mg/stroke 1030 mbar 1850 mbar 100 %

Accelerator pedal position: 100 % OK
= < 100 %: accelerator pedal not fully depressed

= Accelerator pedal position sensor -G79 incorrectly
adjusted

= or defective => check

Current boost pressure: 1800...2050 mbar OK

If outside tolerance: boost pressure control defective => display group
11, Page 36

Current air pressure: no specification

Intake air mass: > 750 mg/stroke OK
= < 750 mg/stroke: Engine speed below 2000 rpm or above 4000 rpm
= Boost pressure too low => note display zone 3

= Unmetered air between air mass meter and turbocharger
= Air mass meter defective

Display group 10 at full throttle (test drive in 3rd or 4th gear, coolant temperature not below +85 °C)

- Engine codes AHF and ASV

Important The fault reader must be secured on the rear seat and operated from this position. Observe the safety
precautions applicable to test drives => Page 38 .

Read measured value block 10 >

< Indicated on display
963 mg/stroke 1030 mbar 1968 mbar 100.0 %

Accelerator pedal position: 100.0 % OK

= Less than 100.0 %: accelerator pedal not fully de-
pressed

= Accelerator pedal position sensor -G79 incorrectly
adjusted

= or defective => check
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Current boost pressure: 1800...2250 mbar OK
If outside tolerance: boost pressure control defective => display group
11, Page 36

Current air pressure: no specification

Intake air mass: greater than 800 mg/stroke OK.

= less than 800 mg/stroke: Engine speed below 2000 rpm or above 4000 rpm
= Boost pressure too low => note display zone 3

= Unmetered air between air mass meter and turbocharger

= Air mass meter defective

1.16 - Readout specifications for boost pressure control
Display group 11 at full throttle (test drive in 3rd or 4th gear, coolant temperature not below +85 °C)

- engine codes AGR and ALH

Important The fault reader must be secured on the rear seat and operated from this position. Observe the safety
precautions applicable to test drives => Page 38 .

Read measured value block 11 > |« Indicated on display
3340 rpm 1830 mbar 1850 mbar 68 %

Duty cycle (actuation) of boost pressure limitation solenoid valve -
N75

Current boost pressure

= If as specified in display zone 2 (tolerance 100 mbar) OK.

= Boost pressure too low: no boost pressure control => check

= Boost pressure too high: solenoid valve -N75 jamming

= Pressure hose for boost pressure control detached or blocked
= Booster linkage rusted solid, vacuum unit defective

= => check boost pressure

Boost pressure specified by control unit
= 1800...2050 mbar OK
= > 2050 mbar: boost pressure increased as a result of tuning

Engine speed, 2900...4000 rpm OK

Display group 11 at full throttle (test drive in 3rd or 4th gear, coolant temperature not below +85 °C)

- Engine codes AHF and ASV

Important The fault reader must be secured on the rear seat and operated from this position. Observe the safety
precautions applicable to test drives => Page 38.

Read measured value block 11 = |+ Indicated on display
3340 rpm 1948 mbar 1917 mbar 57 %

Duty cycle (actuation) of boost pressure limitation solenoid valve N75
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Current boost pressure

= If as specified in display zone 2 (tolerance £100 mbar) OK.

= Boost pressure too low: Check boost pressure control

= Boost pressure too high: solenoid valve -N75 jamming

= Pressure hose for boost pressure control detached or blocked
= Booster linkage rusted solid, vacuum unit defective

= Check boost pressure

Boost pressure specified by control unit
= 1800...2250 mbar OK
= Over 2250 mbar: boost pressure increased as a result of tuning

Engine speed, 2900...4000 rpm OK
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preparation, Injection

1 - Servicing diesel direct injection system

1.1 - Servicing diesel direct injection system

1.2 - Safety precautions

To prevent injuries to persons and/or damage to the injection and glow plug system, the following must be
noted:

+ Switch off the ignition before connecting or disconnecting injection or glow plug system wiring or tester
cables.

+ If the engine is to be operated at starting speed without starting, e.g. for checking compression, unplug the
connector from the injection pump.

+ For radios with anti-theft coding, ask for code before disconnecting battery.

+ Only disconnect and connect the battery with the ignition switched off, otherwise the diesel direct injection
system control unit may be damaged.

Note the following points if testers and measuring instruments have to be used during a road test:

+ Testers and measuring instruments must always be secured to the rear seat and operated by a 2nd person
from this location.

If test equipment were operated from the front passenger seat, the person sitting there could be injured if
the front passenger airbag were triggered in the event of an accident.

Important
Secure fault reader to the rear seat and operate from this location.

1.3 - Rules for cleanliness

When working on the fuel supply/injection system, carefully observe to the following 5 cleanliness rules:

Thoroughly clean all unions and the adjacent areas before disconnecting.
Place removed parts on a clean surface and cover. Use lint-free cloths.
Carefully cover or seal open components if repairs cannot be carried out immediately.
Only install clean components:
Only remove replacement parts from packaging immediately prior to installation.
Do not use parts that have been stored loose (e.g. in toolboxes etc.).
¢ When the system is open:
Do not work with compressed air if this can be avoided.
Do not move vehicle unless absolutely necessary.
+ Also ensure that no diesel fuel runs onto the coolant hoses. If necessary, the hoses must be cleaned again
immediately. Affected hoses must be replaced.

L 2K 2R 2N 4
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1.4 - Fitting locations overview

1

2 8

opying for priyate ohcommercial purposes, in part or in whole, i§ not
AUDI AG. AUDY AG does not guarantee or accept any ligbility

18171615 14 > 43 12

11

Components A to D are not shown on the illustration.

A - Relay for diesel direct injection system (J322)

+ Central electrics, relay position
B- Glow plug relay (J52)
+ Central electrics, relay position

5

4

C - Accelerator position sensor (G79)

+ In footwell on accelerator

D- Brake light switch (F) and brake pedal switch (F47)

+ In footwell at brake pedal
¢ Common component
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18171615 14 " 13 12

1 Shut-off valve with changeover valve

+ Throttle valve unit

Mechanical exhaust gas recirculation valve

3 Injector with needle lift sender (G80)

4 Diesel direct injection control unit (J248) defective
+ With altitude sender (F96)

Exhaust gas recirculation solenoid valve (N18)
Boost pressure control solenoid valve (N75)

7 Relay box

+ Relay for low and high heater output
+ Only in vehicles with manual gearboxes

N

(o) 204,
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10

11

18171615 14 2" 13 12

8 Air mass meter (G70)
9 Coolant temperature sender (G62)
10 Engine speed sender (G28)
11 Vacuum reservoir
+ Not engine code AGR
12 Connector
¢ 2-pin
* For needle lift sender (G80)
13 Connector
¢+ 3-pin
+ For engine speed sender (G28)
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|
7
18171615 14 L 13 12 AZ3-0085
14 Connector
¢ 10-pin
+ For fuel temperature sender (G81)
+ For metering control (N146)
+ For modulating piston movement sensor (G149)
* For injection start valve (N108)

* For fuel shut off valve (N109)
15 Injection start valve (N108)

16 Fuel cut-off valve (N109)
17 Injection pump metering control assembly

+ With fuel temperature sensor
+ With quantity adjuster (N146)
+ with sensor for modulating piston movement (G149)

18 Intake manifold pressure sender (G71) and intake manifold temperature sender (G72)
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1.5 - Repairing injection pump

25 24 23 22 21 20 19 18 17

w N

Observe the safety instructions => Page 38

Observe rules for cleanliness

=>Page 38.

Removing and installing injection pump

=>Page 46 .

Check and adjust commencement of injection => Page 51

Stretch bolt

+ Always replace
¢ 20 Nm + 1/4 turn (90°)

Injection pump sprocket
Hub nut

+ Never slacken

25 Nm
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25 24 23 22 21 20 19 18 17
5 Supply pipe

* From fuel filter
6 Fuel cut-off valve
¢ 20 Nm
7 Pipe union

+ For return pipe
¢ 28 Nm

8 Return line

* To control valve/fuel filter
9 25Nm
10 Injector pipes

+ Tighten to 25 Nm

+ Remove with 3035

+ Always remove pipework complete
+ Do not alter shape

11 Pressure valve
¢ 45 Nm
12 25 Nm

44 23 - Mixture preparation, Injection



TDI Injection and Glow Plug System (4-cyl.) 08.99 > - Edition 07.1999 Audi

Audi A3 1997 > (1)

25 24 23 22 21 20 19 18 17
13 Injector

¢ For 3rd cylinder with needle lift sensor
*uy remove;cinstall and:-test-=>RPage.H4

1420 Nm

15 Retainer

16 Bracket

17 Copper seal

18 12 Nm

19 Injection start valve (N108)
20 Strainer

21 O-ring

22 25 Nm
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25 24 23 22 21 20 19 18 17

23 Injection timing control cover

+ If any leaks are found, replace O-ring =>Page 56
24 Console
2525 Nm

1.6 - Removing and installing injection pump

Removing

- Unscrew fuel pipes from injection pump.
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Remove intake hose from between boost air cooler and intake manifold.
Remove upper toothed belt guard, exhauster and cylinder head cover.

Turn crankshaft to No. 1 cylinder TDC (arrow).

-> TDC in vehicles with manual gearbox

O“ \I‘
\ |
/ -]
~ 7
1
|
| ‘
|/_'~ - ‘,--"'\
J [ f
'

->TDC in vehlcles with automatic gearbox

Nofe:

To turn the engine by hand, use special tool 3098 on hydraulic pump.

With engine removed - vehicles with manual gearbox:

\H

é%// “ o "‘H& \Q Q\é’m

- -> Screw in the adjustment device 2068 A as shown.
Set the adjusting tool to 96 mm -arrow A-. The left notch on the vernier scale is the reference point.

- Turn crankshaft until flywheel TDC marking lines up with point of setting device arrow B.

With engine removed - vehicles with automatic gearbox:
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- -> Screw in the adjustment device 2068 A as shown.
- Set the adjusting tool to 30 mm -arrow A-. The left notch on the vernier scale is the reference point.
- Turn crankshaft until flywheel TDC marking lines up with point of setting device arrow B.

3418

- -> Lock the camshaft with the setting bar.

- Centre the setting bar as follows:
Turn locked camshaft so that one end of setting bar contacts the cylinder head. Measure the gap at the
other end of the setting bar using a feeler gauge. Place a feeler gauge corresponding to half the gap between
the setting bar and the cylinder head. Turn camshaft until the setting bar contacts the feeler gauge. Insert
a 2nd feeler gauge of the same thickness at the other end, between the setting bar the and cylinder head.

Ly /44—

- ->Loosen injectlon pumpsprocketattachment screws=1-

- Remove the nuts fromthe'tensioning’roller,

- Remove toothed belt from camshaft and injection pump sprockets.

- Unscrew the injection pipes from pump using the slotted ring spanner 3035.
- Cover openings with a clean cloth.
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- -> Unscrew the securing bolts from the console -1-.
Note:

Do not loosen hub nut -2-. Otherwise the injection pump basic setting is maladjusted and cannot be corrected
using workshop tools.

- ->Then remove securing bolt from rear support (arrow).
Remove injection pump.

Installing

- Insert the injection pump into the console and then first tighten the securing bolt on the rear support with the
conical nut.

7 P
7 e
Wa?) N

~
|2

- Insert front securing bolts and tighten to 25 Nm.

- Fit the injection pump sprocket loosely to the hub using new securing bolts.
- Centre the injection pump sprocket in the slots.

- ->Lock the injection pump sprocket with pin 3359.

- Loosen the securing bolt in the camshaft gear wheel by 1/2 a turn.
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- ->Insert a drift through the hole in the rear of the toothed belt guard and release the camshaft gear wheel
from the camshaft taper by tapping with a hammer.

- Check whether TDC mark on flywheel and the reference mark line up.

- Fit toothed belt.
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- ->Tension the toothed belt. For this purpose, rotate spanner (e.g. Matra V159) on eccentric clockwise until
the notch and the projection -arrows- line up.

Note:
-> Make sure that the retaining clamp is correctly seated.

- Tighten securing nut to 20 Nm.

- Check TDC mark on flywheel again.

- Tighten the new securing bolts for the injection pump sprocket to 20 Nm.
Notes:

+ After the dynamic check of injection commencement, screws must be tightened by 1/4 (90°) turn.

50 23 - Mixture preparation, Injection



Audi A3 1997 > (D

TDI Injection and Glow Plug System (4-cyl.) 08.99 > - Edition 07.1999 Auc:

+ The securing bolts are stretch bolts and can therefore only be used once.

- Tighten camshaft sprocket securing bolt to 45 Nm.

- Remove the locking pin 3359.

- Remove setting bar 3418 from camshaft.

- Turn the crankshaft two rotations in the engine direction of rotation until the crankshaft is set to the TDC for
cylinder No. 1 again.

- Reconnect injection pipes, fuel supply pipe and electrical wiring.

-> Fill injection pump with clean diesel fuel as follows:

- Screw pipe union 1318/10 into the return pipe connection on the injection pump.

- Connect vacuum hand pump 1390 to return pipe connection using about 1 m of transparent plastic tubing.

- Operate vacuum hand pump until fuel comes out of return pipe connection. Do not draw fuel into the
exhauster.

- Connect return pipe.
- Install cylinder head cover and intake hose.
- Dynamically checking and adjusting commencement of injection =>Page 51

1.7 - Dynamically checking and adjusting commencement of injection

Nofes:

+ The commencement of injection must always be checked after renewing the toothed belt or loosening the
injection pump bolts or toothed belt sprockets and adjusted if necessary.

+ The dynamic checking and correction of the commencement of injection is only possible in function 04 "Basic
Engine Setting". This is because in function 04 the commencement of injection valve is activated continu-
ously and therefore the injection timing control is set to "retarded".

- Initiate basic setting => page 20 .

-> Indicated on display:
(1...10 = display zones)

Basic setting O
3 4 5 6 7
8 9 10

- Observe the display in display zone 7 (coolant temperature).
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Specified value: less than 73 (corresponding to 85 °C)

Do not continue with the test until the coolant has reached the specified temperature.
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- ->The commencement of injection in display zone 2 depends on the fuel temperature value in display zone
9.

Specified value: => Range C in illustration
A - Display zone 2 Commencement of injection
B - Display zone 9 Fuel temperature
Note:
If injection start is within specified range C when tested, no adjustment is required.
If the commencement of injection is outside the specified range, adjust the injection pump as follows:
- Switch ignition off.
- Unscrew fuel pipes from injection pump.
- Remove intake hose from between boost air cooler and intake manifold.
- Remove upper toothed belt guard.
- Checking toothed belt tension.
The marks must be opposite each other.
If the marks are not aligned:
- Adjust the toothed belt tension:

=> Repair group 13; Dismantling and assembling engine; Removing and installing toothed belt and adjusting
tension. Dismantling and assembling engine Removing and installing toothed belt and adjusting tension.

=B ﬁg//
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- ->Loosen two injection pump sprocket attachment screws -1-.
- Apply a ring spanner (22 mm A/F) to hub nut 2 to hold the pump shaft in position.
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- Loosen the third securing bolt on the injection pump sprocket and turn the pump shaft slightly:
to the left => commencement of injection is retarded
(value displayed in display zone 2 becomes smaller)
to the right => commencement of injection is advanced
(value displayed in display zone 2 becomes higher)
Nofte:

Do not loosen hub nut -2-. Otherwise the infection pump basic setting is maladjusted and cannot be corrected
using workshop tools.

- Tighten the new securing bolts for the injection pump sprocket to 20 Nm.
Note:

The securing bolts are stretch bolts and can therefore only be used once.

- Re-check that injection start meets specified value.

If injection start is outside tolerance range:

- Correct the setting at the injection pump sprocket.

- Tighten injection pump sprocket securing bolts by 1/4 (90°) turns.
- Install toothed belt guard and intake hose.

1.8 - Checking fuel system for leaks

A leaking fuel system can cause:

*

Foam build up or air bubbles in the supply pipe
Lack of power, misfiring
Starting problems

L 2R 4

Attach adapter 1274/2 A to cooling system tester 1274.

- ->Unscrew return pipe from injection pump and connect adapter hose in its place.
- Attach hose clamps 3093 or 3094 at the following points:

- Feed line behind fuel filter

- On return hose downstream of fuel filter

- On return hose to injection pump

- Use hand pump on tester to create a pressure of between 1.0 and 1.5 bar.
- If the pressure constantly drops, locate leak and eliminate fault.
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Note:

The fuel hoses can also be tested by moving the hose clamps from the filter to the fuel tank connections.

1.9 - Removing, installing and checking injectors

Note:
Defective infectors cause the following faults:

Loss of power

Excessive black exhaust smoke

Excessive blue smoke when starting from cold
High fuel consumption

Engine overheating

Knocking in one or more cylinders

Misfiring

L R IR IR R K R 2

Removing

- Remove injection pipes using open ring spanner 3035.
Note:

Always complete remove pipe set. Do not alter pijpe shape.

- Remove securing nut, take off retainer and take out injector.

If the injectors are seized, construct the following auxiliary tool:

- Saw off an injection pipe about 5 cm away from the injector union nut.

- Braze an M6 nut onto the sawn off end of the pipe section.

- Clean the auxiliary tool thoroughly. Any dirt will render the injector unusable.

- ->Screw the union nut end of the auxiliary tool to the seized injector, then apply special tool 3364 to the end
with the soldered-on nut.

Installing
Note:
Always renew copper seals between cylinder head and injectors.

- Insert the injectors.
- Check mounting bracket is seated correctly in the cylinder head.
- Fit retainer.
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Tightening torque:

Injection pipes: 25 Nm
Retainer screw: 20 Nm

Checking

- >

Read measured value block 13
0.82mg/stroke 0.12mg/stroke 0.49mg/stroke

Read measured value block, display group 13, Engine idling => Page 32
Specified value: -1.50 mg/stroke +1.50 mg/stroke (milligrams per stroke)

- If one or more of the specified values is out of range, swap round the injectors (except the injector for No.3
cylinder).

- If the fault moves along with the injector, fit a new injector.

- If the fault remains on the cylinder, check the compression.

- If the compression is OK, renew the relevant pressure valve and sealing ring =>Repair injection pump -
Page 43.

Notes:

+ When removing the sealing ring from the pump, always use a soft object (plastic or wood) in order not to
scratch the sealing surface.

+ After 15,000 km, the complete set of pressure valves must always be replaced.

This engine is equipped with dual spring injectors. The fuel injection therefore takes place in 2 stages.
If faults occur in these injectors they must be replaced, since neither repair nor pressure setting is possible.

V.A.G 1322

a1

8

-> Testing injectors using V.A.G 1322 andipressure pipeV:A.GM322/2!

Important
When testing injectors, care should be taken to ensure that the jet of fuel does not come into contact with the
hands, as the high pressure will cause the fuel to penetrate the skin and it could cause severe injuries.

* Pressure gauge on

- Slowly depress the pump lever. When injection begins, read off spray pressure. If the pressure does not
match the specified value, fit a new injector.

Engine codes: AGR, AHF

New injectors 190...200 bar
Wear limit 170 bar
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Engine codes: ALH and ASV

New injectors 220...230 bar
Wear limit 200 bar

Testing for leaks
+ Pressure gauge on

- Move pump lever down slowly and maintain a pressure of approx. 150 bar for 10 seconds. No fuel should
leak from the injector opening.
- Ifinjector leaks, replace.

1.10 - Replacing the O-ring on the injection timing device cover

j%v,/ 4
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- Place a clean cloth beneath the injection pump.

- ->Unscrew cover bolts -1- using commercially available offset screwdriver for Torx socket bolts, e.g. Hazet
2115-T30.

- Remove and clean cover -2-.

- Replace O-ring -3- and attach cover using existing shims -4-.

-_—

.11 - Wiring and component check with test box V.A.G 1598/31

The following procedure applies to engine control units not fitted with a locking device (anti-theft protection).
The procedure for engine control units with locking device can be found on => Page 57

Notes:

+ Thetestbox V.A.G 1598/31 is designed in such a way that it can be connected simultaneously to the engine
control unit wiring harness.and-to the engine controlunit.tself:

+ This has the advantage thatthe electronic:engine 'control systemoremainsfully functional when the test box
is connected (for example, for measuring'signals when'the 'enginess ranning).

+ Whether the engine control unit has to be additionally connected to the test box or not is described in the
respective test procedures.

+ Always use adapter set V.A.G 1594 A for connecting up measuring instruments (e.g. voltage tester V.A.G
1527 B, hand-held multimeter V.A.G 1526 A etc.).

Important
To prevent damage to the electronic components, select appropriate measuring range before connecting the
measuring cables and observe the test requirements.
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V.A.G 1598/31

Special tools and workshop equipment required

* V.A.G 1598/31

Procedure

- Switch ignition off.
- Remove engine control unit => Page 61 .

- ->ConnectV.A.G 1598/31 test box to connectors of wiring harness. The earth clip on the test box (not visible
in the illustration) must be connected to earth. Whether or not the engine control unit has to be additionally
connected to the test box is described in the respective test procedures.

- Carry out test as described in the appropriate repair procedures.

Perform the following operations after re-connection of engine control unit:
- Interrogate fault memory and erase, if necessary.

The following procedure applies to engine control units fitted with a sheet-metal housing (anti-theft protection).

Notes:

+ Thetestbox V.A.G 1598/31 is designed in such a way that it can be connected simultaneously to the engine
control unit wiring harness and to the engine control unit itself.

+ This has the advantage that the electronic engine control system remains fully functional when the test box
is connected (for example, for measuring signals when the engine is running).

+ Whether the engine control unit has to be additionally connected to the test box or not is described in the
respective test procedures.

+ Always use adapter set V.A.G 1594 A for connecting up measuring instruments (e.g. voltage tester V.A.G
1527 B, hand-held multimeter V.A.G 1526 A etc.).
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Procedure

- Switch ignition off.
- Unscrew the windscreen wiper arms.
- Remove the plenum chamber cover and lay aside towards the windscreen.

Note:

ltem -1- in the illustration shows the engine conftrol unit with profective housing.

-> To make access to the engine control unit connectors more difficult (anti-theft protection), the engine control
unit -1- is fitted with a sheet-metal housing -4- via locking device -2- and shear bolts -3-.

The thread of the shear bolts is coated with locking compound to make removal of the shear bolts especially
difficult.

If the connectors are to be unplugged from the engine control unit (e.g. to connect a test box), the locking device
-2- must be detached from the sheet-metal housing. This procedure is described below.
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The following tools are needed:
+ ->Hot air blower -1- (from wiring harness repair set VAS 1978)
+ A commercially-available vice-grip wrench

Procedure:

Important
The following steps must be followed exactly to prevent any damage (burning) to wiring, connectors, insulation
and control units. Note the hot air blower operating instructions.

L1 AN
-> To prevent damage to wiring and connectors, make a screen using metal plates (ltems -1- and -2-).

This should prevent the connector housing
and the wiring harness from becoming hot.
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- -> Adjust the hot air blower settings as illustrated, i.e. set the temperature setting potentiometer -2- to max-
imum heating output and the two-speed switch for air volume -3- to position 3.

Nofte:
The bolt of the locking device is then heated with the hot air blower. This step diminishes the bonding effect of
the locking compound on the thread of the shear bolts, and it is then easier fo unscrew the shear bolfs.

Important

The shear bolts and sheet-metal housing components also become very hot when the thread of the locking
device is being heated. Take care not to burn yourself on them. Ensure that as far as possible it is only the
thread that is heated and none of the nearby components. If necessary, these should be covered.

N
Ez=aN
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- -> Direct the nozzle -1- of the hot air blower onto the bolt -2- of the locking device.
Note:
Be especially careful here, because the control unit connectors are extremely near.

- Switch on the hot air blower and heat the thread for approximately 20 to 25 seconds.

- ->Then grip the bolt head -2- with the vice-grip wrench -1- and unscrew the shear bolt in the direction of
the arrow.

- Togive increased anti-theft protection, the locking device has been installed so that a full turn with the vice-
grip wrench is impossible.

The procedure for the second shear bolt is exactly the same. Be especially careful here, because the control
unit connectors are extremely near.

- The connector locking device can be removed once the second bolt has been removed.

- Release the connector latches and detach the control unit connectors.

- ->Connect V.A.G 1598/31 test box to connectors of wiring harness. The earth clip on the test box (not visible
in the illustration) must be connected to earth. Whether or not the engine control unit has to be additionally
connected to the test box is described in the respective test procedures.

- Carry out test as described in the appropriate repair procedures.

Perform the following operations after re-connection of engine control unit:

Installation is carried out in reverse order to removal, and the sheet-metal housing (locking device) is refitted
on the engine control unit. New shear bolts must be used.

- Interrogate fault memory and erase, if necessary.
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1.12 - Replacing control unit for engine electronics

The following procedure applies to engine control units not fitted with a locking device (anti-theft protection).
The procedure for engine control units with locking device can be found on => Page 62

Removing
|
1 2
L« ] I I |

- Connect vehicle diagnostic, testing and information system VAS 5051 and select vehicle system "01- Engine
electronics". For this purpose, the ignition must be switched on.

-> The control unit identification and code -2- appears on the display of the vehicle diagnostic, testing and
information system VAS 5051.

- Always start by displaying and printing out the control unit identification.
- Switch ignition off.

- Unscrew the windscreen wiper arms.
- Remove the plenum chamber cover and lay aside towards the windscreen.

Nofte:
Always switch off ignition before detaching or attaching connectors of control unit.

- Release the connector latches and detach the control unit connectors.

- -> Press the retainer tab on the bracket to the side using a screwdriver and remove the engine control unit
by pulling forwards.

Installing
Installation is carried out in the reverse order; note the following:

- ->Bend back the bracket retainer tab.
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After connecting the new engine control unit, the following operations must be performed:
- Activate the engine control unit in "Guided fault finding" under diagnostic item "Replace engine control unit".

To do this use vehicle diagnostic, testing and information system VAS 5051.
Procedure for replacing engine control units fitted with a sheet-metal housing (anti-theft protection).

Removing
|
1 2
L | I I[ |

- Connect vehicle diagnostic, testing and information system VAS 5051 and select vehicle system "01 - Engine
electronics". For this purpose, the ignition must be switched on.

-> The control unit identification.and:code -2--appears onithe display, of the vehicle diagnostic, testing and
information system VAS 5051.

Always start by displaying and printing out the control unit identification.
Switch ignition off.

Unscrew the windscreen wiper arms.
Remove the plenum chamber cover and lay aside towards the windscreen.

Note:
ltem -1- in the illustration shows the engine control unit with protective housing.
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-> To make access to the engine control unit connectors more difficult (anti-theft protection), the engine control
unit -1- is fitted with a sheet-metal housing -4- using a locking device -2- and shear bolts -3-.

The thread of the shear bolts is coated with locking compound to make removal of the shear bolts especially
difficult.

If the connectors are to be unplugged from the engine control unit (e.g. to connect a test box or replace the
engine control unit), the locking device -2- must be detached from the sheet-metal housing. This procedure is
described below.

The following tools are needed:

¢ -> Hot air blower -1- (from wiring harness repair set VAS 1978)
+ A commercially-available vice-grip wrench

Procedure:

Important
The following steps must be followed exactly to prevent any damage (burning) to wiring, connectors, insulation
and control units. Note the hot air blower operating instructions.
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-> To prevent.damageto wiring.and,connectors, make.a screen using metal plates (ltems -1- and -2-).
This should-preventithe-connector housing
and the wiring’harness frombecoming 'hot.
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- -> Adjust the hot air blower settings as illustrated, i.e. set the temperature setting potentiometer -2- to max-
imum heating output and the two-speed switch for air volume -3- to position 3.

Note:

The bolt of the locking device is then heated with the hot air blower. This step diminishes the bonding effect of
the locking compound on the thread of the shear bolts, and it is then easier to unscrew the shear bolts.

Important

The shear bolts and sheet-metal housing components also become very hot when the thread of the locking
device is being heated. Take care-not to burn yourself-on them. Ensureithat as far as possible it is only the
thread that is heatediand none'oftheynearby componentsclf necessary -theseshould be covered.

- -> Direct the nozzle -1- of the hot air blower onto the bolt -2- of the locking device.
Nofe:
Be especially careful here, because the control unit connectors are extremely near.

- Switch on the hot air blower and heat the thread for approximately 20 to 25 seconds.

- ->Then grip the bolt head -2- with the vice-grip wrench -1- and unscrew the shear bolt in the direction of
the arrow.

- Togive increased anti-theft protection, the locking device has been installed so that a full turn with the vice-
grip wrench is impossible.

The procedure for the second shear bolt is exactly the same. Be especially careful here, because the control
unit connectors are extremely near.

- Once the second bolt has been removed, the windscreen wiper system must be removed.

=> Electrical System; Repair group 92; Windscreen wiper system; Removing and installing windscreen wiper
system Windscreen wiper system Removing and installing windscreen wiper system
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Important
The control unit must not be pulled via the locking device -6-, as the control unit will be twisted and could be
damaged.

- Now pull out the engine control unit with the retainer.

The locking device must be unscrewed from the retainer in its removed state. The engine control unit must not
be pulled out until the locking device has been removed.

-> The locking device -2- is bolted onto the sheet-metal housing with shear bolts -3- to make removal of the
engine control unit -1- more difficult (anti-theft protection).

The thread of the shear bolts is coated with locking compound to make removal of the shear bolts especially
difficult.

- Clamp the control unit firmly in a vice.

The following tools are needed:

+ ->Hot air blower -1- (from wiring harness repair set VAS 1978)
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+ A commercially-available vice-grip wrench

Procedure:

Important
The following procedure must be followed exactly to prevent any damage (burning) to wiring, connectors, in-
sulation and control units. Note the hot air blower operating instructions.
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- -> Adjust the hot air blower settings as illustrated, i.e. set the temperature setting potentiometer -2- to max-
imum heating output and the two-speed switch for air volume -3- to position 3.

Nofte:

The bolt of the locking device is then heated with the hot air blower. This step diminishes the bonding effect of
the locking compound on the thread of the shear bolts, and it is then easier to unscrew the shear bolts.

Important

The shear bolts and sheet-metal housing components also become very hot when the thread of the locking
device is being heated. Take care not to burn yourself on them. Ensure that as far as possible it is only the
thread that is heated and none of the nearby components. If necessary, these should be covered.

- -> Direct the nozzle -1- of the hot air blower onto the bolt -2- of the locking device.
- Switch on the hot air blower and heat the thread for approximately 20 to 25 seconds.
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- ->Then grip the bolt head -2- with the vice-grip wrench -1- and unscrew the shear bolt in the direction of
the arrow.

- To give increased anti-theft protection, the locking device has been installed so that a full turn with the vice-
grip wrench is impossible.

The procedure for the second shear bolt is exactly the same. Be especially careful here, because the control
unit connectors are extremely near.

The engine control unit can now be detached from the sheet-metal housing.
- Take out old engine control unit and install new engine control unit.

Installing

Installation is carried out in reverse order to removal, and the sheet-metal housing is refitted on the engine
control unit. New shear bolts must be used.

- Bend back the bracket retainer tab.

After connecting the new engine control unit, the following operations must be performed:
- Activate the engine control unit in "Guided fault finding" under diagnostic item "Replace engine control unit".

To do this use vehicle diagnostic, testing and information system VAS 5051.

2 - Checking injection control

2.1 - Checking injection control

2.2 - Checking the injection timing control range
- Start the final control diagnosis and activate the valve for the commencement of injection => Page 16 .

-> Indicated on display:

Final control diagnosis
Injection start valve -N108

Valve actuation has a considerable effect on combustion noise (pre ignition).
- Initiate basic setting => Page 20 .

-> Display readout (for example):

Basic setting O
42 46 0 20 90 201
64 153 127 83

- If necessary, correct injection start
=>Page 51.
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- -> Pull out fuse 34.

- Observe display in display zone 2.

Basic setting O

42 255 0 20 90 201
64 153 127 83
-> The display should run up to 255.
Note:

The inferruption fo the power supply will cause the valve for the commencement of injection to close. The interior
pressure in the pump cannot be reduced further, and therefore the full pressure is applied to the injection timing
control piston. This moves the injection fiming control to the "advanced" stop.

If specified value is not attained:

- Replace injection pump.
- Interrogate and delete fault memory => Page 4 .

2.3 - Checking valve for commencement of injection

- Remove connector from injection pump =>fitting locations overview, page 39 .
- -> Connect multimeter between contacts 9 and 10 to measure resistance.

Specified value: 12...20 w
If specified value is not attained:

- Replace commencement of injection valve (N108).

10 8 6 4 2  [zowx]

If specified value is attained:
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- -> Connect multimeter (voltage measurement) between engine earth and contact 10 on the connector.
- Switch the ignition on.

Specified value: approx. battery voltage
If specified value is not attained:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

10 8 6 4 2 [zox]

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

10-pin connector on wir-| Test box V.A.G 1598/31,
ing harness, contact socket
9 114
10 1.2

- Rectify any open/short circuit as necessary.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

2.4 - Check fuel temperature sensor
- Read measurement block display group 07, engine cool and not running => Page 33

-> Indicated on display:

Read measured value block 7
15.4 5C 15.9 5C 16.7 5C

- Observe readout in display zone 1.
If the wiring to the sensor has an open circuit, a substitute value of -5.4 °C will be displayed.
If the display.is implausible or, if a.substitute value of -5.4.C iis displayed:
- Connect'testbox V:AXG1598/31"t6' Wiring harness for'engine-control unit; do not connect the engine control

unit => Page 56 .
- Remove connector from injection pump =>Fitting locations overview, page 39 .
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The following wiring connections are to be checked for open circuits and/or short to positive or negative.

10-pin connector on wir-| Test box V.A.G 1598/31,
ing harness, contact socket
4 103
7 111

- Rectify any open/short circuit as necessary.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

3 - Checking control unit input values

3.1 - Checking control unit input values

3.2 - Checking power supply to diesel direct injection system

The injection system receives its current supply via the diesel direct injection system relay (J322).

Precondition for the closing of the relay (J322) is the application of voltage via terminal 15 at the control device
for the diesel direct injection system. This means that the relay (J322) is only earthed (via the control device
for the diesel direct injection system), if the control unit receives voltage via terminal 15.

Test conditions

+ Battery voltage OK.

Checking voltage supply at terminal 15

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

- Connect multimeter between earth and socket 37 of the test box to measure the voltage.

- Switch the ignition on.
Specified value: approx. battery voltage

If specified value is not attained:

- Check the wiring connections.
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=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
Checking earth actuation for diesel direct injection system relay -J322
Test conditions

« Battery voltage OK.
* Terminal 15 power supply OK

- Switch the ignition on.

-> Specified value: Diesel direct injection system relay (central electrical system, relay position 5) should
pick up

Nofte:

The clicking of the relay is difficult to hear and is therefore best checked by fouching it.

If the relay does not respond:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control

unit => Page 56 .
- Connect together sockets 18 and 4 on the test box using an auxiliary cable from V.A.G 1594.

-> Specified value: Diesel direct injection system relay (central electrical system, relay position 5) should
pick up

If the relay picks up now, but not when the control unit is connected:
- Replace diesel direct injection system control unit.
If the relay does not respond:

- Switch ignition off.
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- ->Remove diesel direct injection system relay -J322 from relay socket (central electrics, relay position 5).

The following wiring connections are to be checked for open circuits and/or short to positive or negative.
Central electrics, relay | Test box V.A.G 1598/31,
socket 5, contact socket

9 18

- Rectify any open/short circuit as necessary.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
Checking voltage supply at terminal 30

Test conditions

+ Battery voltage OK.

* Terminal 15 power supply OK
» Earth actuation for relay -J322 OK

- Switch ignition off.
- ->Remove diesel direct injection system relay -J322 from relay socket (central electrics, relay position 5).

- Connect multimeter (voltage test range) between the following contacts on the relay socket:
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Central electrics, relay socket Specified value
5, contact

2 + earth approx. battery voltage

If specified value is not attained:

- Check the wiring connections.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

If specified value is attained:

- Reconnect relaytorelay socket (centralrelectrical system relay position’'s):

- Connect test box'V,A.G 1598/31 to wiring harness for engine control unit,’do'not connect the engine control
unit => Page 56 .

- Connect together sockets 18 and 4 on the test box using an auxiliary cable from V.A.G 1594.

- Connect multimeter between the following contacts on the test box to check the voltage:

Test box V.A.G 1598/31, Specified value
socket
1+4 approx. battery voltage
2+4 approx. battery voltage
1+5 approx. battery voltage
2+5 approx. battery voltage

If specified value is not attained:
- Check the wiring connections.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

3.3 - Checking engine speed sender

The engine speed sender is a combined speed sender and reference mark sender. If it fails, the engine will cut
out.

- Switch ignition off.
- Remove connector from injection pump =>Fitting locations overview, page 39 .
- -> Connect the multimeter for resistance measurement between contacts 1 and 2 on the sensor connector.

Specified value: approx. 1 kw

If specified value is not attained:
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- Replace engine speed sender (G28).
If specified value is attained:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

3-pin connector onwiring| Test box V.A.G 1598/31,
harness, contact socket
1 102
2 110
3 86

- Rectify any open/short circuit as necessary.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

3.4 - Testing air mass meter

The signal from the air mass meter is required by the control unit to calculate the required injection quantity
and to control the exhaust gas recirculation. The weaker the signal from the air mass meter, the less fuel can
be injected.

Important

Secure fault reader to the rear seat and operate from this location. Always observe the relevant safety precau
tions when performing this operation.

Page 38.

- Read measured value block, display group 10, engine at idling speed => Page 35

-> Indicated on display:

Read measured value block 10
309 mg/stroke 1030 mbar 1011
mbar 0.0 %

- Observe readout in display zone 1.

Read measured value block 10

mbar 0.0 %

309 mg/stroke 1030 mbar 1011

-> Specified value: 230...370 mg/stroke
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If specified value is not attained:

- Check exhaust gas recirculation:

=> 4-cyl. Diesel Direct Injection System (TDI), Mechanical Components; Repair group 26; Checking exhaust
gas recirculation system Checking exhaust gas recirculation system

If specified value is attained:

- Accelerate vehicle in 3rd gear from about 1500 rpm using full throttle.
- Press PRINT key on V.A.G 1551 at about 3000 rpm.

Read measured value block 10

100%

830 mg/stroke 1030 mbar 1850 mbar

-> Specification for display zone 4: 100 % (accelerator pedal position)

If specified value is not attained:

- Repeat test and accelerate vehicle at full throttle.

Read measured value block 10

100%

830 mg/stroke 1030 mbar 1850 mbar

-> Specification for display zone 3: Boost pressure
Engine codes AGR and ALH: 1800...2050 mbar
Engine codes AHF and ASV: 1800..:2250 mbar

If specified value is not attained:

- Test boost pressure

=> 4-cyl. Diesel Direct Injection System (TDI), Mechanical Components; Repair group 21; Checking boost
pressure system Checking boost pressure system

Read measured value block 10

830 mg/stroke 1030 mbar 1850 mbar 100%

-> Specification for display zone 1: intake air mass
Engine codes AGR and ALH: >750 mg/stroke
Engine codes AHF and ASV: >800 mg/stroke

If specified value is not attained:

- Replace air mass meter (G70).

If display zone 1 shows a constant reading of 425 mg/stroke (fixed substitute value):

- Switch ignition off.
- Removing connector from air mass meter =>Fitting locations overview, Page 39
- Switch the ignition on.

L 4+ 5 2 1 D=
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- -> Connect the multimeter for voltage measurement to the following contacts on the connector:

5-pin connector on the wiring harness, | Specified value
contact
2 + earth Battery voltage
2+3 Battery voltage
4 + earth approx. 5V
4+3 approx. 5V

If the specified values are not obtained:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

5-pin connector on the | Test box V.A.G 1598/31,
wiring harness, contact socket

1 -

2 1.2

3 49

4 30

5 68

- Rectify any open/short circuit as necessary.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

3.5 - Checking needle lift sender

The needle lift sender signal is used to determine the commencement of injection. If it fails, injection start
switches to open loop control (according to engine speed and engine load). During normal operation, injection
start is controlled by a closed loop function (according to engine speed, engine load and temperature).

- Switch ignition off.
- Remove connector from injection pump =>Fitting locations overview, page 39 .
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- -> Connect multimeter for resistance measurement between the contacts on the sensor connector.

Specified value: 90...120 w (with a hot engine the resistance may be up to 20 w higher)
If specified value is not attained:
- Replace cyl. 3 injector and needle lift sender (G80).
If specified value is attained:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

The following wiring connections are to be checked for open circuits and/or short to positive or negative.
2-pin connector on wiring| Test box V.A.G 1598/31,
harness, contact socket
1 109
2 101

- Rectify any open/short circuit as necessary.

=> Current Flow Diagrams, Electrical Fault-findingand-Fitting L ocationsbinder

3.6 - Testing coolant temperature sensor
- Read measured value block, display group 07, cold engine, idling => Page 33

-> Indicated on display:

Read measured value block 7
15.4 5C 15.9 5C 16.7 5C
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- Check display in display zone 4 (coolant temperature).
Specified value: The temperature reading should increase at a uniform rate.

If there is a fault the fuel temperature will be displayed as a substitute value.

If an implausible value is displayed in display zone 4, or if the fuel temperature is displayed as a substitute
value:

- Switch ignition off.

- -> Unplug the connector from the sensor => Fitting locations overview, Page 39 .

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

4-pin connector on the | Test box V.A.G 1598/31,
wiring harness, contact socket

3 112

4 104

- Rectify any open/short circuit as necessary.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
If no wiring fault is detected:

- Replace coolant temperature sender (G62).

3.7 - Checking intake manifold temperature sender

Read measured value block 7
15.4 5C 15.9 5C 16.7 5C

-> Read measurement block display group 07, engine cool and not running => Page 33
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- Observe readout in display zone 3.

If the wiring to the sender has an open circuit, a substitute value of 136.8 °C will be displayed.

An implausible value or a substitute temperature value of 136.8 °C is displayed:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .
- ->Remove the connector from the sensor => overview of fitting locations, Page 39 .

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

4-pin connector on the | Test box V.A.G 1598/31,
wiring harness, contact socket

1 52

2 73

- Rectify any open/short circuit as necessary.
=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
If no wiring fault is detected:

- Replace intake manifold temperature sender -G72.

3.8 - Testing modulating piston movement sender and quantity adjuster

The quantity adjuster is an electromagnetic swivelling positioner that is controlled by the control unit by a specific
duty cycle. The eccentric shaft on the quantity adjuster moves the modulating piston on the high pressure piston
and thereby regulates the quantity of fuel injected.
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The modulating piston movement sender informs the control unit of the modulating piston position, thereby
indicating the quantity of fuel injected.

- Read measured value block, display group 01, engine at idling speed => Page 29

-> Indicated on display:
Read measured value block 1

900 rpm 5.6 mg/stroke 1.480
\% 87.3 5C

- Check display in display zone 4 (coolant temperature).

Read measured value block 1
900 rpm 5.6 mg/stroke 1.480 V
87.3 5C

-> Specified value: at least 85 °C
Do not continue with check until coolant temperature is reached.
- Switch off any electrical consumers that may be on (air conditioner, rear window heater, lights etc.).

- Check display in display zone 3 (voltage supplied from modulating piston movement).

Read measured value block 1
900 rpm 5.6 mg/stroke 1.480 V
87.3 5C

-> Specified value: 1.250...1.700 V
If specified value is not attained:
- Replace injection pump.
Electrical check of modulating piston-movement sender:(G149)-and quantity adjuster (N146)

- Switch ignition off.
- Remove connector from injection pump =>Fitting locations overview, page 39 .

9 7 5 3 1 [=wr]

- -> Connect multimeter for resistance measurement between the following contacts on the injection pump

connector:

Injection pump connector Specified value
1+2 49.75w
3+2 49.75w
6+5 04.11w

If the specified values are not obtained:

- Replace injection pump.
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Checking power supply and wiring connections

- Switch ignition off.

- Remove connector from injection pump =>Fitting locations overview, page 39 .
- Switch the ignition on.

10 8 6 4 2 [rzmox]

- -> Connect multimeter for voltage measurement between the following contacts on the wiring harness con-

nector:
10-pin connectorionwiring Specified value
harness, contact
1 + earth approx. 2.5V
3 + earth approx. 2.5V
5 + earth approx. battery voltage

If the specified values are not obtained:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

10 8 6 4 2 [zox]

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

10-pin connector on wir-| Test box V.A.G 1598/31,
ing harness, contact socket
1 108
2 106
3 99
5 1.2
6 116, 121

- Rectify any open/short circuit as necessary.
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=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

3.9 - Testing intake manifold flap changeover valve

- Removing connector from changeover valve => fitting locations overview, Page 39
- Connect multimeter to valve to measure the resistance.

Specified value: 30...40 w
If specified value is not attained:

- Replace the changeover valve.

If specified value is attained:

- -> Connect the hand-held multimeter (voltage range) between earth and contact 1 on the connector.
- Switch the ignition on.

Specified value: approx. battery voltage
If specified value is not attained:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

2-pin connector on wiring| Test box V.A.G 1598/31,
harness, contact socket

1 1.2
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2-pin connector on wiring| Test box V.A.G 1598/31,
harness, contact socket

2 81

- Rectify any open/short circuit as necessary.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

4 - Checking auxiliary signals

4.1 - Checking auxiliary signals

4.2 - Checking signals from / to air conditioner
Checking the air conditioner compressor shutoff

The engine control unit will shut off the air conditioning compressor in the following cases:

+ Heavy acceleration from low speeds (control unit detects angle change at accelerator position sender and
receives speed signal)

+ In the emergency program (emergency running mode)

+ If coolant temperature is above 120 °C

+ After every start, for approx. 6 seconds.

Test conditions
¢ Air conditioner OK

« Air conditioner switched on
* No fault stored in fault memory

Final control diagnosis |

-> Start final control diagnosis and activate exhaust gas recirculation start valve => Page 16 .

The AC compressor must come to a stop within 5 s (visual inspection) and then start up and stop again every
5s.

If the air conditioner compressor is not switched off:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

Test box V.A.G 1598/31, socket Air conditioner operating and display unit, contact

29 => Current Flow Diagrams, Electrical Fault-finding and Fitting Locations
binder

- Rectify any open/short circuit as necessary.
Checking air conditioner signal

The air conditioner signal informs the engine control unit that the air conditioner needs a higher idling speed in
order to provide the desired interior temperature (both when cooling and heating).
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The increase in idling speed resulting from the air conditioner signal depends on the control unit version and
is not activated in all vehicles.

- Read measured value block, display group 02, engine at idling speed => Page 31

-> Indicated on display:
Read measured value block 2

900 rpm 0.0 % 010 18.4

5C

- Switch on air conditioner, press the "Auto" key and select the lowest temperature.
- Check display in display zone 3.

Read measured value block 2
900 rpm 0.0 % 1 1 1
18.4 5C

-> Specified value: X X 1 (AC compressor signal)
If specified value is not attained:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

Test box V.A.G 1598/31, socket Air conditioner operating and display unit, contact

34 => Current Flow Diagrams, Electrical Fault-finding and Fitting Locations
binder

- Rectify any open/short circuit as necessary.

4.3 - Checking vehicle speed signal

The speed signal is required for shutting off the air conditioner compressor when accelerating, for the cruise
control system and to ensure smoother driving (judder damping).

Test conditions

» Speedometer OK, check:

=> Electrical System; Repair group 90

Important
Secure fault reader to the rear seat and operate from this location. Always observe the relevant safety precau-
tions when performing this operation.
Page 38.

- Read measured value block, display group 06, engine at idling speed => Page 23

-> |ndicated on display:

Read measured value block 6
0 km/h 255 0 0
000000 0

- Perform a road test.
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- Observe readout in display zone 1.

Read measured value block 6

0

45 km/h 255 0 0 000000

-> Specified value: The current road speed should be displayed (compare with speedometer).
If specified value is not attained:

- Connect test box V.A.G 1598/31 to wiring harness for engine control unit; do not connect the engine control
unit => Page 56 .

The following wiring connections are to be checked for open circuits and/or short to positive or negative.

Test box V.A.G 1598/31, socket Dash panel insert, contact

51 => Current Flow Diagrams, Electrical Fault-finding and Fitting Locations
binder

- Rectify any open/short circuit as necessary.
If no wiring fault is detected:

- Find all the speed signal "consumers" (e.g. radio, automatic gearbox, air conditioner etc.), disconnect them
one by one from the dash panel insert, then repeat the test until the cause of the problem has been identified.

4 4 - Checking engine speed signal

The engineispeed signallis required forthe revccounterjiair conditioner and automatic gearbox.

However, since the signal cannot be read in the form in which it is generated by the engine speed sensor (G28),
it must be processed by the engine control unit.

Identify the engine speed signal as follows:
Instrument cluster:
- Observe rev counter reading.
Specified value: The current engine speed must be displayed.
Air Conditioner
The signal is monitored by the air conditioner self diagnosis function (fault memory, read measured value block).
Signal testing
=> Heating, Air Conditioner; Repair group 01
Specified value: The current engine speed should be displayed in the measured value block.
Automatic gearbox

The signal is monitored by the self-diagnosis function (fault memory, read measured value block) of the auto-
matic gearbox control unit.

Signal testing

=> Automatic Gearbox; Repair group 01
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Specified value: The current engine speed should be displayed in the measured value block.
If the engine speed signal specified value is not achieved for all "consumers", the following faults are possible:

+ Open circuit or short in wiring between diesel direct injection system control unit and wiring harness con-
nector.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

+ Short circuit between connector in wiring harness and "consumer".
+ Diesel direct injection system control unit defective

If the specified value is obtained by at least one of the engine speed signal "consumers", the following faults
are possible:

+ Open circuit between connector in wiring harness and "Consumer".
+ "Consumer" defective.

4.5 - Checking a "two-wire bus system"

- By referring to the appropriate current flow diagram, establish how many control units are connected to the
CAN (Controller Area Network) data bus.

- Check that the multi-pin connectors on the control units are properly seated.

- Connect fault reader V.A.G 1551 and press key 0 twice to select the function "Automatic test sequence"

Before checking the bus wires, ensure that none of the control units attached to the bus are defective.
If a fault exists, rectify this fault first.
- Make a note of any faults and erase the fault memories in all the control units.

- Press keys 0 and 6 for the "End output" function and press the Q key to confirm entry.
- Rectify the faults as described in the fault table in the relevant Workshop Manual.

If all faults have been remedied and communication between the control units is still not working properly, the
data bus wires must be tested.

o — e —
1 2 3

- Switch ignition off.
- ->Disconnect the control units that are linked by the bus wires and check for a short circuit between the bus
wires

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder
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o+ o+
RN
g S— -—
1 2 3

- -> Check the bus wires for short to positive and short to earth.

If the reason for "Hardware defective" cannot be established in the bus wires, check whether one of the control
units is responsible for the fault.

All the control units that communicate via the CAN data bus are still disconnected. The ignition is switched off.

- Connect one of the control units.

- Connect fault reader V.A.G 1551.

- Switch the ignition on and erase the fault memory of the control unit that has just been connected

- Terminate fault readout by selecting function 06 "End output".

- Switch the ignition off and then on again.

- Leave the ignition switched on for 10 seconds. Then interrogate the fault memory of the control unit that has
just been connected, using the fault reader.

- If the "Hardware defective" fault is indicated, replace the control unit that has just been connected.
- If the "Hardware defective" fault isnot indicated, connect the next control unit and repeat the above proce-
dure.
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28 - Glow plug system

1 - Checking glow plug system
1.1 - Checking glow plug system

1.2 - Checking function

Detach glow plug connectors from glow plugs.

Connect hand-held multimeter (voltage test range) between engine earth and one of the glow plug connec-
tors.

- Start the final control diagnosis and activate the glow plug relay => Page 16

-> |ndicated on display:

Final control diagnosis
Glow plug relay -J52

Specified value: approx. battery voltage (every 5 seconds)
If specified value is not attained:
- Rectify any open/short circuit as necessary.

=> Current Flow Diagrams, Electrical Fault-finding and Fitting Locations binder

1.3 - Checking glow plugs

Test conditions

« Battery voltage at least 11.5V

- Detach glow plug connectors from glow plugs.
- -> Connect diode test lamp V.A.G 1527 to battery positive and apply to each glow plug in succession.

Diode lights up: glow plug OK.
If diode does not light up: Renew glow plug

- Remove and install glow plugs with jointed spanner 3220
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Tightening torque: 15 Nm

1.3 - Checking glow plugs 89



