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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Vol kswagen System & Conponent Testing - Digifant

Eur oVan

INTRODUCTION

Si nce many conputer-controlled and nonitored conponents set a
trouble code if they mal function, also performprocedures in the G -
TESTS W CODES article. In nost instances, Scan Tester (VAG 1551) nust
be used to test systenms and/or conmponents. See ENTERI NG SELF-

DI AGNOSTICS in the appropriate G- TESTS WCODES article for
addi ti onal scan tester operating instructions.

AIR INDUCTION SYSTEMS
INTAKE AIR PREHEATING

Eurovan (2.5L)

1) Ensure control flap vacuumnotor is air tight. Renove air
cl eaner housing and renove air filter. Renove hose from stove hot air
pi pe.

2) Disconnect vacuum hose from tenperature regul ator. Connect
hand- hel d vacuum punp to control valve vacuumnotor. Control flap nust
cl ose cold air intake.

3) Reconnect vacuum hose to tenperature regulator. Start
engine and allow it to idle. Check position of control flap after 20
seconds. Repl ace tenperature regulator if position of control flap is
not as specified in TEMPERATURE REGULATOR t abl e.

TEMPERATURE REGULATCOR
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Regul at or Tenperature gF (20 Control Flap Position
Less Than 68 (20) .......... ... ... ...... Cold Air Intake C osed
Bet ween 68-86 (20-30) ...... OQpen To Both Hot & Cold Air Intake
More Than 86 (30) ......... ... .. ... ... .... Hot Air Intake C osed

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
COMPUTERIZED ENGINE CONTROLS
ELECTRONIC CONTROL MODULE (ECM)
G ound & Power Circuits
Check ECM ground and power circuits. Refer to the appropriate

J - PIN VOLTAGE CHARTS article in this section.

ECM REFERENCE SETTING (ECM RELEARN PROCEDURE)
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NOTE: The El ectronic Control Mdule (ECM nust be reset if Blue
engi ne cool ant tenperature sensor has been di sconnected
while the engine is running or if throttle body, throttle
val ve potentioneter, airflow sensor or ECM have been
replaced. This procedure is not necessary on Digifant 11
syst ens.

ENGINE SENSORS & SWITCHES

NOTE: For engi ne sensors and swi tches not covered in this article,
see the D - ADJUSTMENTS article. For conponent |ocations,
see Fig. 1.

. Air Cleaner
. Air Intake Duct
. Oxygen Sensor Connector
. Throttle Body
. Throttle Position Sensor
. Fuel Injector
. Fuel Rail
. Fuel Pressure Reqgulator
. Intake Manifold
. Intake Air Control (IAC) Valve
11. CO Tap Tube
12. Vacuum Hose
13. Electronic Control Module (ECM)
14, Ignition Coll
15. Cold-Start Injector
16. Distributor
17. Emission Control Valve
18. Fuel Evaporative

Solenoid (Frequency) Valve
19. Closed Throttle Position Switch
20. Idle Speed Adjustment

Screw (If Equipped)

21 17 16 21. Engine Coolant Temp. Sensor (Blue

93181106 22 20 14 22. intake Air Temp. Sensor

Fig. 1: Conponent Locations (EuroVan 2.5L)
Courtesy of Vol kswagen United States, Inc.
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INTAKE AIR TEMPERATURE SENSOR

Eurovan (2.5L)

1) Connect Scan Tester (VAG 1551) to Data Link Connectors
(DLC) located in fol d-down storage shelf in front of relay panel.
Renove intake air tenperature sensor fromair intake duct.

2) Wth scan tester in READ MEASUREMENT BLOCK function, read
intake air tenperature sensor value as displayed in channel No. 3 of
scan tester. Spray sensor with cooling spray and observe val ue on scan
tester.

3) Scan tester value nust drop. If tenperature val ue does not
change, repair intake air tenperature sensor circuit or replace sensor
as necessary. After repairs, erase D agnostic Troubl e Code (DTC)
menory (if applicable) and sel ect END DATA TRANSFER f uncti on.

HALL EFFECT SENSOR

Eurovan (2.5L)
1) Disconnect Hall Effect sensor wiring harness connector at
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ignition distributor. Connect DVOM wusing test |eads from Adapter Kit
(VW 1594), to outer term nals of connector.

2) Turn ignition on. DVOMreadi ng nust be 10 volts m ni num
If voltage is not okay, repair open Hall Effect sensor voltage supply
circuit. If circuit is okay, replace ECM |f voltage is okay,
reconnect Hall Effect sensor.

3) Turn ignition off. Disconnect cold-start injector and fuel
injector wiring harness at fuel rail. Use LED Tester (US 1115) to
backprobe center and Brown/\Wite outer wire at Hall Effect sensor
connector. Crank engine and observe LED tester. |If LED tester does not
flicker, replace Hall Effect sensor.

COOLANT TEMPERATURE SENSOR

Eurovan (2.5L)

1) Ensure engine is cold. Connect Scan Tester (VAG 1551) to
Data Link Connectors (DLC) located in fol d-down storage shelf in front
of relay panel. Wth scan tester in READ MEASUREMENT BLOCK functi on,
read cool ant tenperature value in channel No. 1 of scan tester.

2) Tenperature val ue nust increase uniformy wthout
interruption. If cool ant tenperature val ue does not change, test
circuit using J - PIN VOLTAGE CHARTS article. If necessary, replace
engi ne cool ant tenperature sensor. After repairs, erase DIC nmenory (if
appl i cabl e) and sel ect END DATA TRANSFER functi on.

MANIFOLD ABSOLUTE PRESSURE (MAP) SENSOR

EuroVan (2.5)

1) Connect Scan Tester (VAG 1551) to Data Link Connectors
(DLC) located in fold-down storage shelf in front of relay panel. Wth
scan tester in READ MEASUREMENT BLOCK function, ensure cool ant
tenperature is nore than 185gF (85¢C) as displayed in channel No. 1 of
scan tester.

2) Wth scan tester still in READ MEASUREMENT BLOCK functi on,
read MAP sensor value in channel No. 4 of scan tester. Value nust be
20-40 percent and fluctuating.

3) If a constant value of roughly 90 percent is displayed,
check for |eaks in vacuum hose to ECM or replace ECM as necessary.
After repairs, erase DIC nenory (if applicable) and sel ect END DATA
TRANSFER f uncti on.

FUEL SYSTEM

ACCELERATION/FULL THROTTLE ENRICHMENT &
DECELERATI ON FUEL CUT- OFF

Eurovan (2.5L)

1) Connect Scan Tester (VAG 1551) to Data Link Connectors
(DLC) located in fold-down storage shelf in front of relay panel. Wth
scan tester in READ MEASUREMENT BLOCK function, ensure cool ant
tenperature is nore than 185gF (85¢C) as displayed in channel No. 1 of
scan tester.
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2) Allow engine to run 2 mnutes at idle. Read and record
closed throttle position value in channel No. 4 of scan tester. Check
full throttle |oad enrichment by gradually pressing down accel erator
to 3000 RPM and then releasing it.

3) Display value nust increase, drop dowmn to O milliseconds,
then return to value recorded at closed throttle. If specified val ues
are not obtained, check idle speed. A so check THROITLE PCSI TI ON (TP)
SENSCR ADJUSTMENT i n ON- VEH CLE ADJUSTMENTS arti cl e.

COLD-START INJECTOR

Eurovan (2.5L)

1) Disconnect main fuel injector wiring harness from fuel
rail. Disconnect cold-start injector. See Fig. 2. Connect LED Tester
(US 1115) to wiring harness connector using test |eads from Adapter
Kit (VW 1594).

2) Di sconnect Bl ue Engi ne Cool ant Tenperature (ECT) sensor.
Crank engi ne and observe LED tester. LED tester nust light up for 1-4
seconds. |f LED tester does not light up, check cold-start injector
vol tage supply circuit using J - PIN VOLTAGE CHARTS article or repl ace
ECM as necessary.

3) If LED tester lights up (voltage supply circuit okay),
renove cold-start injector and reconnect cold-start injector to wiring
harness. Pl ace cold-start injector in container and crank engine.

4) Cold-start injector must spray uniformy for 1-4 seconds.
Wpe off cold-start injector nozzle and observe tip. No drips or
danmpness may occur within one mnute. Replace cold-start injector if
it does not operate as specified.

LED TESTER

” ICo!d-Start
Y/ E njector
Cold-Start Injector \

Wiring Harness m\%

_ . 93AR1109 _
Fig. 2: Testing Cold-Start Injector (EuroVan)

Courtesy of Vol kswagen United States, Inc.
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FUEL INJECTORS & CIRCUIT

Eurovan (2.5L)

1) Ensure Hall Effect sensor and its circuit is okay.
Di sconnect fuel injector wiring harness. Using test |eads from Adapter
Kit (VW1594), connect LED Tester (US 1115) to fuel injector wring
har ness connector termnals No. 1 and 6. See Fig. 3.

NOTE: Connect LED tester to terminals No. 1 and 2 on nodels with
2-pi n connector.

2) Crank engi ne and observe LED tester. LED tester mnust |ight
up. Repeat injector circuit test using termnals No. 2 and 6, No. 3
and 6, No. 4 and 6, and termnals No. 5 and 6 (skip this test on 2-pin
connector).

3) If LED lights up continuously, repair ground wre between
battery and transm ssion or replace ECM as necessary. |If LED flickers
but DOES NOT |ight up, test fuel injector voltage supply circuit(s)
using J - PIN VOLTACE CHARTS article or replace ECM as necessary.

4) On nodels with 2-pin connector, connect Digital Volt-
Ohnmeter (DVOV) between fuel injector wring harness connector
termnals No. 1 and 2. Injector resistance should be 3.0-4.0 ohns. If
resistance is incorrect, renmove fuel rail and test individua
injectors (12.0-18.0 ohns).

5) On nodels with 6-pin connector, check individual fue
i njector resistance between termnals No. 1 and 6, No. 2 and 6, No. 3
and 6, No. 4 and 6, and termnals No. 5 and 6. See Fig. 3. Individua
i njector resistance nust be 12.0-18.0 ohns.

6) On all nodels, disconnect cold-start injector and Engine
Cool ant Tenperature (ECT) sensor. Adjust Digital Potentioneter (VAG
1630) to 15000 ohnms and connect potentioneter to ECT sensor using test
| eads from Adapter Kit (VW 1594).

7) Renove fuel rail, leaving fuel lines and injectors
attached. Use test |leads and fuel rail hose extensions if necessary.
Place injectors in Fuel Analyzer (VAG 1602). Crank engi ne and observe
i njectors.

8) Injectors nust spray uniformy while pulsating. Turn
ignition off and disconnect fuel rail wiring harness. Turn ignition on
for 5 seconds and check fuel injectors for |eaks. No nore than 2 drops
are perm ssible per mnute. Wen reinstalling fuel rail, ensure "O
rings are not danaged.

Fig. 3: Teg?ing Fuel Injectors & Grcuit (EuroVan)
Courtesy of Vol kswagen United States, Inc.
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OXYGEN (02) SENSOR CONTROL

Eurovan (2.5L)

1) Ensure engine idle speed is okay. Ensure there are no
exhaust system | eaks between catal ytic converter and cylinder head.
Connect Scan Tester (VAG 1551) to Data Link Connectors (DLC) |ocated
in fol d-down storage shelf in front of relay panel. Refer to the
appropriate G - TESTS WCODES article in this section.

2) Wth scan tester in READ MEASUREMENT BLOCK functi on,
ensure cool ant tenperature is nore than 185gF (85¢C) as displayed in
channel No. 1 of scan tester. Allow engine to run for 2 mnutes at
idle.

3) Connect CO tester using Adapter (VAG 1363/3) on CO tap
tube. DO NOT renove oxygen (Q2) sensor. Measure CO | evel (0.3-1.2%,
t hen read oxygen (O2) sensor factor (signal) in channel No. 3 of scan
tester. Display value nust fluctuate between 0.0-0.75 volts.

4) If value in channel No. 3 does not fluctuate, disconnect
vacuum hose from fuel pressure regulator. Value nust increase then
drop back to original value. If value does not change, check voltage
supply to oxygen (O2) sensor heater, repair oxygen (Q2) sensor circuit
or replace oxygen (O2) sensor as necessary. After repairs, erase DIC
menory (if applicable) and sel ect END DATA TRANSFER f uncti on.

IDLE CONTROL SYSTEM
IDLE AIR CONTROL (IAC) VALVE

Eurovan (2.5L)

1) Check Idle Air Control (1AC) valve using OUTPUT DI AGNCSTI C
TEST MODE. See the G - TESTS WCODES article. Turn ignition on. |IAC
val ve nust vibrate or hum If | AC val ve does not vibrate or hum turn
ignition off and disconnect |AC val ve.

2) Connect Digital Volt-OChmmeter (DVOM to | AC val ve using
test |l eads from Adapter Kit (VW 1594). |AC val ve resistance shoul d be
2-10 ohns. If resistance is incorrect, replace | AC val ve.

NOTE: | AC val ve control current anperage may vary between 400- 1000
m | lianps depending on engine |oad (A/C on, power steering
at full lock, incorrect ignition timng).

3) If 1AC valve is working properly, ensure engi ne cool ant
tenperature is at |least 176gF (802C). Ensure idle speed is correctly
set and no air leaks exist in air intake system

4) Wth I AC val ve disconnected, install Test Harness (VAG
1315A/ 2) between | AC val ve and w ring harness connector. See Fig. 4.
Using test |eads from adapter kit, connect DVOMto test harness.

5) Start engine and allowit to idle. Wth engine at 775-825
RPM | AC val ve control current nmust be 500-600 mllianmps. Wth
throttle closed, disconnect Blue Engi ne Cool ant Tenperature (ECT)
sensor.

6) Wth ECT sensor disconnected, |AC valve control current
must remain at 500-600 mllianps. If I AC valve control current is not
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as specified, repair circuit or replace ECM as necessary.

NOTE: If engine stalls, reconnect ECT before re-starting engine.
This will prevent ECMfromentering "linp hone" node, meking
| AC control current neasurenments inaccurate.

_Idle Air Controi (tAC) Valve

|/

f Do

|

Test

Harness
O\WE / -

N = \ Blue

_,...._____‘ : l Engine Coolant
Temperature
) 7 Sensor
/

Spark Plug
Wire

: 93181107
Fig. 4. Testing Idle Air Control Valve (EuroVan)

Courtesy of Vol kswagen United States, Inc.

IGNITION SYSTEM
IGNITION COIL

EuroVan 2.5L (Primary & Secondary W ndi ngs)

1) Connect Digital Volt-Chmeter (DVOM between coil
termnals No. 1 and 15. See Fig. 5. Primary coil resistance should be
0.5-0.7 ohns.

2) Connect DVOM between coil tower and term nal No. 15.
Secondary coil resistance should be 3000-4000 ohnms. If resistance
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val ues are incorrect, renove ignition coil. Renove ignition coil power
out put stage fromcoil and repeat test.

EuroVan 2.5L (lgnition Coil Power Qutput Stage)

1) Ensure Hall Effect sensor and ignition coil are okay.

Di sconnect 3-pin connector fromignition coil. Connect DVOMto
ignition coil wiring harness termnals No. 1 and 3. See Fig. 5.

2) Turn ignition on. Battery (system voltage should be
i ndicated on DVOM |f battery voltage is not indicated, repair supply
voltage circuit as necessary. If battery voltage is indicated, supply
vol tage circuit is okay.

3) Turn ignition off. Disconnect cold-start injector (EuroVan
only) and fuel injector wiring harness at fuel rail. Connect LED
Tester (US 1115) to ignition coil wiring harness termnals No. 2 and 3
using test leads from Adapter Kit (VW 1594).

4) Crank engine and check for ignition signal fromElectronic
Control Module (ECM. If LED tester does not flicker, repair ignition
signal circuit or replace ECM as necessary. |f LED tester flickers,
ignition signal circuit is okay.

5) Turn ignition off. Reconnect ignition wire and 3-pin
connector to ignition coil. Connect LED tester between coil termnals
No. 1 and 15. Turn ignition on. LED tester nust light up for 1-2
seconds.

6) Crank engine and ensure LED tester flickers. If LED tester
flickers, power output stage is okay. |If LED tester does not flicker,
repl ace power output stage.

NOTE: A DVOM nay al so be used in step 5). Wth ignition on,
vol tage should be 2 volts m ninmum and then drop to zero
volts after 1-2 seconds.

'« Power Qutput
Stage Wiring
Harness Connector

VOLTMETER LED TESTER

A3F81111

Fig. 5: Testing Ignition Coil & Power Qutput Stage
Courtesy of Vol kswagen United States, Inc.
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EMISSION SYSTEMS & SUB-SYSTEMS

NOTE: O her than EuroVan fuel evaporation system additional
em ssion systens and sub-system conponent testing
i nformati on not avail abl e from manuf acturer.

FUEL EVAPORATION

Eurovan (2.5L)

1) Ensure engine cool ant tenperature is at |east 176gF
(802C). Ensure oxygen (Q2) sensor and fuel/ignition systemis
operating properly.

2) Disconnect hose fromfuel evaporative canister frequency
solenoid valve (on |left side of engine conpartment firewall). Start
engine and allowit to idle. Valve nust not operate and no vacuum
shoul d be felt at val ve connecti on.

3) Increase engi ne speed. Val ve nust open and cl ose and
vacuum nust be felt at connection. If fuel evaporative canister
frequency sol enoid val ve does not operate, perform OQUTPUT DI AGNOSTI C
TEST node. See the G - TESTS W CODES arti cl e.

4) |If necessary, turn ignition off. Disconnect fuel
evaporative cani ster frequency sol enoid valve w ring harness
connector. Using test |eads from adapter kit, connect LED tester
bet ween wiri ng harness connector termnals. Start engine and increase
engi ne speed. LED tester nust briefly flicker.

5) If LED tester flickers, replace fuel evaporative canister
frequency solenoid valve. |If LED tester does not flicker, check wring
harness for an open circuit. If wiring harness is okay, replace
El ectronic Control Mdule (ECV.

END OF ARTICLE



