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ARTICLE BEGINNING

1999- 2000 ENG NES
Vol kswagen 1.9L Turbo Di esel

1999- 2000: Beetl e, Jetta, Passat
2000: (ol f

* PLEASE READ THIS FIRST *

NOTE: For engine repair procedures not covered in this article,
see ENG NE OVERHAUL PROCEDURES - GENERAL | NFORMVATION article
in the GENERAL | NFORMATI ON secti on.

ENGINE IDENTIFICATION

Engi ne identification code is stanped on engi ne bl ock,
between the injection punp and exhaust nanifold. Engine identification
is also on a sticker on the timng belt cover and on vehicle data
pl at e.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Engi ne Code
Beetle, Golf & Jetta . ..... .. ... ALH
PasS S At .. e AHH

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ADJUSTMENTS
INJECTION PUMP

Prim ng

1) Thread Adapter (1318/10) into injection punp return/supply
openi ng. Connect hand vacuum Punp (VAG 1390) using approxi mately 40"
(1016 mm) of transparent plastic hose. Operate vacuum punp until fuel
fl ows out of return/supply opening.

NOTE: DO NOT al |l ow fuel into vacuum punp.

2) Renove adapter and connect return/supply line. Instal
val ve cover and vacuum punp. Dynami cally check start of injection
cycle and adjust if necessary.

Ti m ng Adj ust nment

1) Connect Scan Tool (VAG 1551/1552) and run engine at idle.
Test injection punp timng. If scan tool display indicates a val ue of
90 and a range of 34 to 73, no further adjustnent is necessary. If
adj ustment is necessary, |oosen nounting bolts on injection punp. Hold
punp shaft securely. Loosen third nounting nut on injection punp. See
Figs. 4 and 5.

2) Turn punp counterclockwi se (left) if injection timng is
early, turn punp clockwi se (right) if injection timng is |ate.
Ti ghten nounting bolts to 15 ft. Ibs. (20 N.n) in sequence. Test
injection punp timng, if within specification, no further adjustnent
is necessary. Repeat procedure if necessary.

THROTTLE CABLE ADJUSTMENT
Turn engine of f. Depress accel erator pedal to w de-open

throttle position. Adjust throttle cable by positioning retaining clip
on throttle cable bracket in engine conpartnent to the outer cable



grooves. Ensure injection punp |ever just contacts the stop wthout
excessi ve pressure.

TIMING BELT TENSION ADJUSTMENT CHECK

CAUTI ON: DO NOT rotate crankshaft while belt tension adjuster bolt is
| oose.

1) Renpve accessory drive belts. Renove drive belt tensioner
pul l ey and | ever. Renpve front cover. Inspect timng belt. Replace
belt if cracked, or if oil or cool ant soaked. Rotate crankshaft
cl ockwi se until No. 1 piston is at TDC of conpression stroke and TDC
mar k on flywheel and bell housing are aligned.

2) Rotate crankshaft 2 conplete revol utions cl ockw se. Ensure
No. 1 cylinder is at TDC, and injection punp sprocket can be | ocked
usi ng Locating Pin (2064). If injection punp sprocket does not align
with index hole, renmove timng belt and realign sprocket. To renbve
timng belt, see TIM NG BELT under REMOVAL & | NSTALLATI ON

3) Install Tensioner Pin Wench (MATRA V159) on timng belt
tensioner pulley. See Fig. 1. Check belt tension by applying firm
t hunb pressure on wench handle. Watch alignnment mark at tensioner
pulley. Wth pressure still applied, tensioner should nove. Rel ease
t hunb pressure. Tensioner should return to original position (with
not ches aligned). Replace timng belt if tensioner pulley alignnment
not ches do not align.

Tension Pin
Wrench
(Matra V159)

Alignment
Marks

Injection
Pump Sprocket
Index Hole

_ (96B18607 _ _
Fig. 1: Timng Belt Tension Adjustnent
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VALVE CLEARANCE ADJUSTMENT

NOTE: Hydraulic valve lifters are used. Val ve cl earance adj ust nment
i s not necessary.

TROUBLE SHOOTING

NOTE: See TROUBLE SHOOTI NG - BASI C PROCEDURES article in the
GENERAL TROUBLE SHOOTI NG secti on.

REMOVAL & INSTALLATION
* PLEASE READ THIS FIRST *
NOTE: When battery is disconnected, vehicle conmputer and nenory

systens may | ose nmenory data. Driveability problens may exi st
until computer systenms have conpleted a relearn cycle.



NOTE: For reassenbly reference, | abel all electrical connectors,
vacuum hoses and fuel l|ines before renoval. Al so place mating
mar ks on ot her nmmj or assenblies before renoval.

WARNI NG: Radi o/ cassette or radi o/ CD player is equipped with an
anti-theft protection circuit. Wienever battery is
di sconnected, radio will go into anti-theft node. Wen
battery is reconnected, radio will display CODE, and will be
i noperative until proper code nunber is entered. Cbtain
security code before disconnecting battery.

BLEEDING COOLING SYSTEM

Renoval

Renove engi ne cover. Renove center and | eft danpi ng covers.
Renove cap from cool ant expansi on tank. Renove drain plug from
radi ator and cool ant hose fromoil cooler to drain coolant from oi
cooler. Drain coolant fromradiator.

Install ation
Cl ose drain plug on radiator. Connect cool ant hose onto oil

cooler. Fill coolant to MAX. mark on expansion tank. Install cool ant
expansi on tank cover. Run engine until radiator fan turns on. Turn
engi ne of f, check coolant level and fill to MAX. mark if necessary.

Install center and | eft danping covers. Install engine cover.
FUEL PRESSURE RELEASE

Renmove fuel punp relay (located in fuse/relay panel). Crank
engine for 5 seconds. Turn ignition switch off. Reinstall fuel punp
rel ay.

INJECTION PUMP

WARNI NG Di esel fuel can present a fire hazard. Ensure there is
nothing in the area that can ignite diesel fuel

Renoval

1) Unbolt all fuel lines at fuel punp. Cover openings with a
cl ean cloth. Renove connecting |ine between charge air cool er and
i ntake mani fol d. Renove upper toothed belt guard, valve cover and
vacuum punp for brake servo. If engine is renoved, go to step 2) or
3). If engine is in chassis, go to step 4).

2) Wth engine renmoved. On nmanual transm ssions, use Flywheel
Hol der (2068 A TDC) to establish TDC. Set tool adjustnent to 3.78" (96
mm) on ALH engi nes, and 4.21" (107 mm) on AHH Engi nes. Use |eft hand
notch of vernier scale as reference point. Turn crankshaft until
fl ywheel TDC aligns with point of tool setting device, arrow "A".

3) Wth engine renmoved. On automatic transm ssions, use
Fl ywheel Hol der (2068 A TDC) to establish TDC. Set tool adjustnent to
(30 M on ALH engines, and (107 mm on AHH Engi nes. Use |eft hand
notch of vernier scale as reference point. Turn crankshaft until
fl ywheel TDC aligns with point of setting device, arrow "B".

4) Wth engine in chassis. Using marks on flywheel, position
No. 1 cylinder at TDC. Lock camshaft using Setting Bar (3418) on ALH
engi nes, or Setting Bar (2065A) on AHH Engi nes. Centralize setting bar
so that one end of setting bar contacts cylinder head. Using feeler
gauge, establish gap at other end of setting bar. Place feeler gauge
corresponding to half of gap between setting bar and cylinder head.
Turn canshaft until setting bar contacts feel er gauge. Place 2nd
feel er gauge, of sane thickness, at other end between setting bar and
cylinder head. See Fig. 2.

CAUTI ON: DO NOT | oosen injection punp hub nut for any reason.



O herwi se, diesel injection punp basic setting will be
altered and cannot be reset with normal workshop equi pnent.

5) Renove injection punp sprocket nounting bolts. See Fig. 3.
Renove belt tensioner lock nut. Relieve tooth belt tension, renove
canshaft and injection punp sprockets. Di sconnect quantity adjuster
har ness connector and unclip connector fromretai ner. Renove nounting
bolts. See Fig. 4. Renove bolt fromrear support. See Fig. 5. Renobve
di esel injection punp.

Install ation

1) To install, position injection punp into bracket, tighten
mounting on rear support, with conical nut, first. Install front
mounting bolts, tight bolts to 18 ft. Ibs. (25 N.n). Lightly tighten
NEW bolts to nount injection punp sprocket onto hub. Do not tighten to
specification at this time. See Fig. 3. Align injection punp sprocket
to center of elongated nounting holes. Lock injection punp sprocket
usi ng Locking Pin (3359). Loosen canshaft sprocket nounting bolt one-
hal f turn.

NOTE: I nj ecti on punp sprocket nounting bolts are one-tinme use,
torque-to-yield type. Replace with NEWbolts when they have
been | oosened.

2) Place a drift through rear of timng belt guard and
lightly tap canshaft sprocket with a hammer to rel ease from canshaft
taper. Renove canshaft sprocket. Align TDC mark on flywheel and
reference mark. Install timng belt onto injection punp and tensioning
roller. Install canshaft sprocket into timng belt and secure sprocket
all owi ng canshaft to turn. Tension timng belt with Tensioner Pin
Wench (MATRA V159) on eccentric and turning clockw se until notch and
rai sed marks align. See Fig. 1.

3) On ALH engine, ensure timng belt gard retaining hook is
properly seated and attached to gard behi nd tensioner pulley. On all
engi nes, tighten tensioner nounting nut to 15 ft. Ibs. (20 NNm. Check
TDC mark on flywheel. Tighten NEW nounting bolts for injection punp
sprocket. Tight bolts to 15 ft. Ibs. (20 Nm. After dynamcally
checking injection timng, tighten these bolts an additional 1/4 turn
(90 degrees).

4) Tighten canmshaft sprocket mounting bolt to 33 ft.lbs. (45
N.m). Renmove Locking Pin (3359), and Setting Bar (3418) from canshaft.
Turn canshaft 2 rotations until crankshaft is set to cylinder No. 1
TDC. Reconnect ignition lines, fuel supply line and electrical wring.
After engine is started, dynami cally check injection punp tinmng, see
| NJECTI ON PUMP , under ADJUSTMENTS. After dynam cally checking
injection timng, tighten punp nounting bolts an additional 1/4 turn
(90 degrees).
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Fig. 2: Locking Canmshaft Wth Setting Bar
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Camshaft Sprocket Bolt Lock Pin
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Fig. 3: Identifying Canshaft Sprocket Bolts
Courtesy of Vol kswagen United States, Inc.
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) GOD015883 | ) . .
Fig. 4. Ildentifying Injection Punp Muunting Bolts
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Rear Bracket
Support Bolt

_ G00015884
Fig. 5 Identifying Rear Bracket Support
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ENGINE

WARNI NG: Ensure jacks and safety stands are positioned properly and
hoi st brackets are attached to correct position on engine.



Ensure vehicle will not roll off stands.
NOTE: Engi ne and transaxl e are renoved as an assenbly.

Renoval (Beetle)

1) Disconnect and renove battery. Relieve fuel pressure. See
FUEL PRESSURE RELEASE. Renpve engi ne cover. Renbve power steering
reservoir frombattery tray with hoses attached and secure aside.

Di sconnect and plug fuel supply and return lines fromfuel filter.

2) Renove air cleaner. Renbve connecting pipe, with EGR
vacuum regul ator attached, between charge air cooler and intake
mani f ol d. Di sconnect shift |inkage fromtransm ssion. On M T nodel s,
remove clutch slave cylinder. On all nodels, renobve engi ne undercover
Drai n engi ne cool ant.

3) Renove |ine between charge air cool er and turbocharger
Renove radi ator hoses. Renove auxiliary filter on right side of
vehi cl e. Renove pendul um support. Di sconnect all necessary vacuum and
breat her hoses from engi ne. Renove front exhaust pipe. Renove
accessory drive belt. Renove power steering hose brackets. Renpbve
power steering punp with hoses attached and set aside.

4) On vehicles equipped with A/AC, it is not necessary to
di scharge A/ C system Renove refrigerant hose brackets. Renove A/ C
conpressor with hoses attached. Secure A/ C conpressor aside to prevent
stressi ng hoses.

5) Renove starter. Renove right axle shaft from vehicle. See
FWD AXLE SHAFTS article in DRIVE AXLES. Di sconnect |eft axle shaft
fromtransm ssion. Support engine/transm ssion assenbly with suitable
j ack. Renove cool ant hose bracket and | ower from engi ne bl ock.

6) Slightly raise engine. Renove engi ne nount-to-engine
bolts. Renobve transm ssion nount-to-transm ssion bolts. Carefully
| ower engi ne/transm ssion assenbly. Ensure power steering hoses clear
transm ssion. Separate transm ssion from engi ne and renove engi ne from
vehi cl e.

Install ation

1) To install, reverse renoval procedure. Ensure centering
dowel s for engine/transm ssion assenbly are install ed.

2) On A/T nodels, use NEWI ock washer on shift cable. On all
nodel s, adjust all cables as necessary. Engine/transm ssion assenbly
is transversely aligned when distance "A" between upper engi ne nount
"1" and "2" is .39" (10 mm). See Fig. 6. Fill fluids to proper |evel.
Tighten all fasteners to specification. See TORQUE SPECI FI CATI ONS.

_ G98D13030 _
Fig. 6: Aligning Upper Engine Munt (Beetle)
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Fig. 7. Aligning Engine Muunts (Golf & Jetta)
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Renoval (CGolf & Jetta)

1) Turn ignition off. support hood in vertical position.
Di sconnect battery cables and renove battery from vehicle. Renove
engi ne cover. Renove air cleaner, air cleaner housing, and intake hose
as an assenbly. Renove sound danpening tray.

NOTE: To prevent damage to condenser and A/ C system avoid bendi ng,
ki nki ng and stretching, refrigerant |ines and hoses.

2) Renove retaining clanps fromrefrigerant Iines. Renove A/IC
conpressor. Support A/ C conpressor onto side of vehicle body.

3) On vehicles with AAC and M T, disconnect sel ector
mechani sm from transm ssi on. Renove hydraulic clutch slave clutch.

4) On vehicles with A/AC and A/T, renove transm ssion range
sel ector |l ever cable fromtransm ssion.

5) On both vehicles, renove vacuum and breat her hoses from
engi ne. Di sconnect all wiring fromtransm ssion, generator and
starter, and support themto one side for clearance.

6) Rerove fuel supply and return line fromfuel filter. Seal
fuel line to prevent contanination of fuel system Renove right head
i ght assenbly. Renpve pi pe between charge air cool er and intake
mani f ol d. Renove right sound danper cover. Mark direction of rotation



for ribbed belt. Swing tension roller in a counterclockw se direction
using a 16-mm w ench on tensioning | evel. Renove accessory drive belt.

7) Renove power steering punp with bracket and support to one
si de. Renobve power steering hose nmounting clanps. Renove right inner
constant velocity joint protective cover from engi ne. Renove right
drive shaft and di sconnect |eft drive shaft fromtransm ssion. Drain
engi ne cool ant. See BLEEDI NG COOLI NG SYSTEM Renove radi ator hoses off
engi ne. Renove bolts from pendul um support. Renove exhaust pi pe.

8) Renobve cool ant hose and | ower bracket from cylinder bl ock.
| nsert Engi ne/ Transmi ssi on Jack (VAG 1383) into Engi ne Support
(T10012). Insert engine support into nmounting holes on engine. Tighten
MO x 25.5 x 8.8 nut and bolt to 30 ft. Ibs. (40 Nm.

9) Slightly lift engine/transm ssion with a jack. Renbve
engi ne-si de engi ne nount. Renbve engi ne/transm ssion nmount from
transm ssion bracket. Lower engine/transm ssion assenbly. Carefully
gui de power steering lines past transn ssion.

Install ation

1) To install, reverse renoval procedure. Ensure centering
dowel s for engine/transm ssion assenbly are installed. Tighten engine
mounts to specification. See TORQUE SPECI FI CATI ONS. | nproper engine
mount tightening will result in excessive engine vibration and
premat ure engi ne nount wear.

2) On vehicles with MT, inspect that clutch disc is
centered. Inspect clutch rel ease bearing for wear, replace if
necessary. Install hydraulic clutch slave cylinder. Install selector
mechani sm |f necessary adjust gear shift cables. On vehicles with
A/ T, use NEWI ock washer on sel ector cable mount. Install selector
cable onto transm ssion, adjust if necessary.

3) Install drive axle shafts. Ensure all w re harness
connectors and hoses are connected properly. Install and adjust
throttle and cold start accel erator cables. See
THROTTLE CABLE ADJUSTMENT under ADJUSTMENTS.

4) On all nodels, Install engine nmount assenbly to body.

Al i gned engi ne nount. Standard cl earance for point "A" of

engi ne/transm ssion nount is .55" (14 mm. Standard cl earance for
point "B" is .40" (10 nm. See Fig. 7. Bolts nmust be aligned flush
with edge "C'. Tighten bolts to specification. Install transm ssion
mount assenbly, edges "D' and "E" nust be parallel to each other. See
Fig. 7. Tighten bolts to specification. See TORQUE SPECI FI CATI ONS
tabl e.

5) Fill all fluids to proper level. Bleed air from cooling
system See BLEEDI NG COOLI NG SYSTEM Check for fluid |eaks.

Renoval (Passat)

1) Di sconnect battery cables. Renove battery. Support hood in
a vertical position. Renobve air cleaner housing and intake hoses as an
assenbly. Disconnect throttle and cold start accel erator cable. Renove
power steering punp and bracket and secure aside. Drain engine
cool ant. Di sconnect exhaust pipe fromturbocharger. Unbolt drive axle
shafts fromtransaxl e.

2) Relieve fuel pressure. See FUEL PRESSURE RELEASE
Di sconnect fuel supply and return lines. Disconnect hoses to charge
air cooler. Disconnect intake manifold pressure |line. Renobve hood | ock
carrier assenbly. Renove radiator fan and shroud. Di sconnect al
Wi ring harness connectors as required.

3) On vehicles equipped with A/C, renove nounting bolts to
recei ver-drier bracket, refrigerant |ine clanps, and suspend
conmponents w thout stretching or bending hoses. Renobve A/ C conpressor
and wire aside.

4) On vehicl es equi pped with nanual transaxle, renove clutch
sl ave cylinder. On all vehicles, disconnect shift |inkages. Using an
engi ne hoist, slightly raise engine. Renove all engine and transaxle
mounting nuts and bolts. Renpbve engi ne and transaxle as an assenbly.



Install ation

1) To install, reverse renoval procedure. Ensure that engine
mount front and rear recess is aligned with tabs on nounting bracket.
Ti ghten engine nounts to specification. See TORQUE SPECI FI CATI ONS.
| mpr oper engi ne nmount tightening will result in excessive engine
vi bration and prenature engi ne nmount wear.

2) Install drive axle shafts. Ensure all wre harness
connectors and hoses are connected properly. Install and adj ust
throttle and cold start accel erator cables. See
THROTTLE CABLE ADJUSTMENT under ADJUSTMENTS.

3) Install transaxle shift |inkages. Adjust accessory drive
belt tension. Fill all fluids to proper level. Bleed air from cooling
system See BLEEDI NG COOLI NG SYSTEM Check for fluid | eaks.

TURBOCHARGER

Renoval

1) Turn ignition off. D sconnect negative battery cable.
Renove i ntake mani fol d-to-turbocharger and turbocharger-to-air cleaner
hoses. See Figs. 8 or 9.

2) On all engines, renove exhaust pipe and oil supply line
from turbocharger. Renove nmounting clip fromintake manifold. Renove
t ur bochar ger/ engi ne nount. Di sconnect oil return line from
t ur bocharger. Renopve turbocharger-to-exhaust mani fold nmounting nuts
and bolts. Renove turbocharger

Install ation

Install hose to wastegate by-pass valve. Apply anti-seize
conmpound to bolt threads. Install turbocharger to exhaust nanifold.
Install turbocharger/engine nount. Install front exhaust pipe with NEW
gasket. Fill turbocharger with engine oil through oil supply
connection and install oil supply line. To conplete installation,
reverse renoval procedure. Tighten conponents to specification. See
TORQUE SPECI FI CATI ONS

1. Exhaust Manifold 10. Sealing Ring

2. Intake Manifold 11. Oil Return Pipe

3. From Charge Air Cooler 12. Banjo Bolt

4. Gasket 13. Bracket

5. Gasket 14. Gasket

6. Bracket 15. From Exhaust Pipe
7. Heat Shield 16. Sealing Ring

8. From Air Cleaner 17. Connection

9. Gasket 18. Oil Supply Line

(G98G13033

Fig. 8  Exploded View O Turbocharger & Exhaust (ALH)
Courtesy of Vol kswagen United States, Inc.



1. Exhaust Manifold 11. Oil Return Pipe

2. Intake Manifold 12. Sealing Ring

3. From Charge Air Cooler 13. Banjo Bolt

4. Gasket 14. Retainer

5. Bracket 15. To Charge Air Cooler

6. Heat Shield 16. From Exhaust Pipe

7. Boost Pressure 17. Hose-To-Wasteaate
Control Valve By-Pass Regulator

8. Turbocharger 18. Seal

9. To PCV Valve 19. Connection

10. From Air Cleaner 20. Oil Supply Line

G98E13031 ,
Fig. 90 Exploded View O Turbocharger & Exhaust Manifold

Conmponents ( AHH)
Courtesy of Vol kswagen United States, Inc.

INTAKE MANIFOLD

NOTE: Reference mark all hoses and harness connectors before
di sconnecti ng.

Renoval

Al l ow engine to cool. Disconnect negative battery cabl e.
Di sconnect all hoses to intake mani fold. Renove air cleaner assenbly
and intake air duct. Renove intake manifold assenbly.

Install ation
1) To install, reverse renoval procedure. C ean intake
mani f ol d gasket mating surfaces. Install NEWgaskets. Install and



tighten manifold bolts to specification. See TORQUE SPECI FI CATI ONS.
2) Check throttle cable adjustnment. See

THROTTLE CABLE ADJUSTMENT under ADJUSTMENTS. Fill and bleed air from

cooling system See BLEEDI NG COOLI NG SYSTEM

EXHAUST MANIFOLD

Renoval & Installation

Al l ow engine to cool. Disconnect negative battery cable.
Renove exhaust pipe fromturbocharger. Renpove turbocharger. See
TURBOCHARGER. Renpve exhaust nanifold assenbly. See Figs. 8 or 9. To
install, reverse renoval procedure. Tighten exhaust manifold nuts and
bolts to specification. See TORQUE SPECI FI CATI ONS.

CYLINDER HEAD

CAUTI ON: To prevent cylinder head damage, DO NOT renove cylinder head
whil e engine is hot.

CAUTI ON: DO NOT rotate engine with timng belt renpbved, engi ne damage
will occur.

Renoval (Beetle)

1) Ensure engine is not hot and pistons are not positioned at
TDC. Di sconnect negative battery cable. Renobve engi ne cover. Renove
air cleaner. Drain coolant. Renove intake and exhaust manifol ds. See
EXHAUST MANI FOLD and

| NTAKE MANI FOLD.

2) Relieve fuel pressure. See FUEL PRESSURE RELEASE
D sconnect and plug fuel supply and return lines at fuel filter.
Renmove front exhaust pipe. Renove accessory drive belts.

3) Renobve wi per arnms. Renove pl enum chanber cover. Renove
fuel filter with bracket. Di sconnect all necessary wiring connections.
Renove cool ant reservoir, and set aside.

4) Renmove timng belt. See TIM NG BELT. If reusing timng
belt, mark direction of belt rotation for installation reference.
Renove brake booster vacuum punp. Renove turbocharger oil supply line.
Renmove PCV system then renove val ve cover. Renove crankcase breat her

5) Renove injector lines. Renove gl ow plug harness connector.
Install Engi ne Support Bracket (10-222A with 10-222A/1 |egs attached
to cylinder head lifting eyes). Raise engine slightly at spindle "B"
See Fig. 11.

6) Attach Bracket (T10014) to cylinder block using threaded
hole in water punp area. Lift engine slightly at spindle "A" bracket
until tension is relieved at |ifting eyes. Renove spindle "B".
Position engine at TDC with canmshaft sprocket |oosened (tim ng belt
renmoved) .

7) Renove tension roller and canshaft sprocket. Renove rear
belt guard upper bolt. Renobve cylinder head bolts in reverse of
ti ghteni ng sequence. See Fig. 10. Renpve cylinder head.

Renmoval (CGolf & Jetta)

1) Turn ignition off. Ensure engine is not hot and pistons
are not positioned at TDC. Di sconnect negative battery cable. Renbve
engi ne cover. Renove air cleaner. Drain coolant. Renove intake and
exhaust mani fol ds. See EXHAUST MANI FOLD and

| NTAKE MANI FOLD.

2) Renpve accessory drive belts. Renove front exhaust pipe.
Rel i eve fuel pressure. See FUEL PRESSURE RELEASE. Di sconnect and pl ug
fuel supply and return lines at fuel injection punp.

3) Renpbve vacuumventilation lines fromcylinder head. Renove
gl ow pl ug harness connector. Renove all electrical wires from cylinder
head and set aside. Renpve oil pressure |line and oil pressure from
turbocharger and cylinderhead. Renove two-part injector |ines as one



unit. Renove vacuum punp from brake booster.

4) Renove upper half of timng belt cover. Renove val ve
cover. Rempove timng belt fromcanmshaft sprocket. See TIM NG BELT. |If
reusing timng belt, mark direction of belt rotation for installation
reference. Slightly turn crankshaft countercl ockw se. Using Counter
hol der | oosen center bolt on canshaft sprocket one turn.

5) Install 2-arm Puller (T40001) with claws goi ng through
center of canshaft sprocket. Renpove canshaft sprocket and tensioner.
Renove bolts for belt cover |ocated at rear of cylinder head. Loosen
and renove cylinder head bolts in reverse order of tightening
sequence. Lift cylinder head guiding bolt for tensioner through rear
of belt cover.

Renoval (Passat)

1) Drain coolant. Renove intake and exhaust manifol ds. See
EXHAUST MANI FOLD and

| NTAKE MANI FOLD. Renove drive belts. Renove timng belt. See

TIMNG BELT. If reusing timng belt, mark direction of belt rotation
for installation reference.

2) Renpbve PCV system then renove val ve cover. Renobve
crankcase breather. Renpbve cylinder head bolts in reverse of
ti ghteni ng sequence. See Fig. 10. Renpve cylinder head.

| nspection (Al Model s)

Cl ean gasket mating surfaces. Cylinder head with cracks
bet ween val ve seats may be reused provided that cracks are not greater
than .002" (.50 mm wi de. DO NOT reuse cylinder head if warpage
exceeds .004" (.10 mm.

NOTE: Al ways replace cylinder head bolts. Handl e cylinder head
gasket carefully as not to damage silicone | ayer on gasket.

Installation (Al WMbdels)

1) To install, reverse renoval procedure. Set crankshaft to
TDC mark, then rotate crankshaft counterclockw se until all pistons
are below TDC. Align appropriate cylinder head gasket using Guide Pin
(3070). See CYLI NDER HEAD under OVERHAUL.

2) Install cylinder head. Renove guide pins and install NEW
cylinder head bolts. Tighten bolts by hand, then tighten bolts in 4
stages. See TORQUE SPECI FI CATI ONS.

3) Rotate canshaft until cylinder No. 1 | obes are pointing
strai ght up. Rotate crankshaft clockwi se to TDC before installing
timng belt. Install timng belt. See TIM NG BELT. Check tim ng belt
tension. See TIM NG BELT TENSI ON ADJUSTMENT CHECK under ADJUSTMENTS.
Fill and bl eed cooling system See BLEEDI NG COOLI NG SYSTEM

e
R

REMOVE IN REVERSE ORDER

) G96G18608 ) )
Fig. 10: Cylinder Head Bolt Ti ghtening Sequence

Courtesy of Vol kswagen United States, Inc.




Engine Support 'B"

_ (98F13032 _
Fig. 11: Attaching Engi ne Support (Beetle)

Courtesy of Vol kswagen United States, Inc.

FRONT COVER OIL SEAL

Renoval (Beetle)

1) Renove crankshaft pulley and timng belt. See TIM NG BELT.
Usi ng Count er hol di ng Tool (3415), renove timng belt sprocket. Drain
engine oil. Renove oil pan. Unbolt front sealing flange and renove if
necessary.

2) Lubricate threaded head of seal extractor and screw into
oil seal as far as possible. Loosen | ock nut on extractor and rotate
i nner section against crankshaft until oil seal is pulled out. Using a
flat scraper, renove any seal ant residue on cylinder block. Ensure
sealing surface is free fromoil and grease.

Install ation

Lubricate seal |lip with engine oil. Place guide sleeve from
Seal Extractor Set (2080A) onto crankshaft. Slide oil seal over guide
sl eeve. Using Sleeve (3265) from seal extractor set, press in NEW oi
seal into crankshaft using center bolt.

Renoval (Golf, Jetta & Passat)

1) Renpve accessory drive belt. Renove crankshaft pulley and
timng belt. See TIM NG BELT. Using bolt from Seal Extractor Set,
screw bolt into crankshaft as far as it will go. Unscrew inner part of
oil seal extractor 2 turns out fromouter part, then tighten | ock nut
on extractor.

2) Lubricate threaded head of seal extractor and screw into
oil seal as far as possible. Loosen | ock nut on extractor and rotate
i nner section agai nst crankshaft until oil seal is pulled out.

Install ation

Lubricate seal |lip with engine oil. Place guide sleeve from
Seal Extractor Set onto crankshaft. Slide oil seal over guide sleeve.
Usi ng sl eeve from seal extractor set, press in NEWoil seal into
crankshaft.

TIMING BELT

CAUTI ON: DO NOT rotate engine with timng belt renoved unl ess
instructed to do so, engine danage will occur.

Renoval (Except Beetl e)

1) Renpve accessory drive belts. Renpve drive belt tensioner
pul l ey and | ever. Renove timng belt covers. Renove val ve cover.
Rot ate crankshaft clockw se until No. 1 piston is at TDC of
conpression stroke and TDC nmark on fl ywheel and bel |l housing are



al i gned.

2) Lock canshaft using Setting Bar (2065A). See Fig. 2.
Center setting bar by turning camshaft so one side of setting bar
contacts cylinder head. Using feeler gauge, neasure gap between ot her
end of setting bar and cylinder head. Divide that neasurenent in half.
Use this reading and place feel er gauge on between cylinder head and
setting bar.

3) Turn canshaft until setting bar contacts feel er gauge.
Usi ng a second feel er gauge with the sane neasurement as the first
one, place feeler gauge on the opposite side (between setting bar and
cyl i nder head).

4) Using Lock Pin (2064), insert pin into injection punp
sprocket aligning hole. Renove crankshaft pulley and idler pulley. If
timng belt is to be reused, nmark direction of rotation on belt.
Loosen timng belt tensioner. Renove timng belt.

Install ation

1) Ensure cylinder No. 1 is at TDC. Check reference mark on
fl ywheel and bel | housi ng. Ensure cylinder No. 1 |obes on canshaft are
poi nting up and Setting Bar (2065A) is installed. Ensure injection
punmp is on No. 1 and Lock Pin (2064) is installed in injection punp
al i gni ng hol e.

2) Loosen canshaft sprocket bolt 1/2 turn. Using soft-faced
hamrer and drift, | oosen sprocket fromtapered end of canmshaft.
Install timng belt over sprockets.

3) If reusing old belt, ensure belt is traveling correct
direction. Install Tensioner Pin Wench (MATRA V159) on tim ng belt
tensioner pulley. See Fig. 1. Apply firmthunb pressure on wench
handl e until notches are aligned. Tighten tensioner roller clanp nut.
Ti ght en canshaft sprocket bolt.

4) Ensure TDC marks on flywheel are still aligned. Renove
setting bar and | ock pin. Rotate crankshaft, by hand, 2 conplete
revol utions. Place crankshaft at TDC. Ensure | ock pin and setting bar
can be inserted. If lock pin or setting bar cannot be inserted,
recheck timng belt installation. Correct as needed.

5) Injection punp pulley nounting bolts nmay be | oosened to
hel p alignment pin installation. To conplete installation, reverse
removal procedure. Tighten nuts and bolts to specification. See
TORQUE SPECI FI CATI ONS

Renoval (Beetle)

1) Renove tube between charge air cooler and air intake pipe.
Rel i eve fuel pressure. See FUEL PRESSURE RELEASE. Di sconnect and pl ug
fuel supply at fuel filter. Renove fuel filter and bracket.

2) Renove upper timng belt cover. Renobve val ve cover and
brake booster vacuum punp. Renove right side insulation tray. Renbve
accessory drive belt. Rotate engine to position cylinder No. 1 is at
TDC conpressi on stroke.

3) Lock canshaft using Setting Bar (3148). See Fig. 2. Center
setting bar by turning canshaft so one side of setting bar contacts
cylinder head. Using feel er gauge, neasure gap between other end of
setting bar and cylinder head. D vide that neasurenment in half. Use
this reading and pl ace feel er gauge between cylinder head and setting
bar .

4) Turn canshaft until setting bar contacts feel er gauge.
Usi ng a second feel er gauge with the sane neasurenment as the first
one, place feeler gauge on the opposite side (between setting bar and
cyl i nder head).

5) Using Lock Pin (3359), insert pin into injection punp
sprocket aligning hole. Loosen canshaft sprocket nounting bolt.
Install Engine Support (10222A) with Legs (10222A/1).

6) Renove upper engi ne nount. Renove crankshaft pulley and
idler pulley. Renpve |lower belt cover. If timng belt is to be reused,
mark direction of rotation on belt. Loosen timng belt tensioner.



Renove tim ng belt.

Install ation

1) Ensure cylinder No. 1 is at TDC. Check reference mark on
fl ywheel and bel | housi ng. Loosen canshaft sprocket bolt 1/2 turn.
Usi ng soft-face hanmer and drift, |oosen sprocket fromtapered end of
canshaft. Install timng belt over sprockets.

2) If reusing old belt, ensure belt is traveling correct
direction. Install Tensioner Pin Wench (MATRA V159) on tim ng belt
tensioner pulley. See Fig. 1. Apply firmthunb pressure on wench
handl e until notches are aligned. Tighten tensioner roller clanp nut.
Ti ght en canshaft sprocket bolt.

3) Ensure TDC marks on flywheel are still aligned. Renove
al i gnnment tools. Rotate crankshaft 2 conplete revolutions. Place
crankshaft at TDC. Ensure alignment tools can be inserted. If
al i gnnment tools cannot be inserted, recheck timng belt installation.
Correct as needed.

4) Injection punp pulley mounting bolts may be | oosened and
retightened to help alignment pin to be inserted. To conplete
installation, reverse renoval procedure. Tighten nuts and bolts to
specification. See TORQUE SPECI FI CATI ONS.

CAMSHAFT

CAUTION: If new lifters have been installed, to prevent danage to
val ves and/or pistons, DO NOT start engine for 30 m nutes
after installation to allow hydraulic lifters to bleed down.

Renoval

Renove tinmng belt. See TIM NG BELT. Renove camnshaft
sprocket. Renove canshaft bearing caps 1, 3 and 5, then | oosen bearing
caps No. 2 and 4, alternately and diagonally. See Fig. 12. Renove
canshaft caps and canshaft.

| nspecti on

1) Renove lifters fromcylinder head. Place canshaft on
cylinder head. Install and tighten the first and | ast bearing caps to
specified torque. See TORQUE SPECI FI CATI ONS. Note offset on canshaft
beari ng caps before installation. Check canshaft axial clearance by
pushi ng canmshaft back and forth. Maximumwear limt is .006" (.15 nm.

2) Renopve bolts and canshaft hol ders from cylinder head.
Renove canshaft from cylinder head and wi pe clean. Replace canshaft if
| obes and bearing journals show excessive wear, pitting or scoring.
Cl ean canmshaft bearing surfaces in cylinder head and install canshaft.

I nsert Pl astigage across each journal. Install canmshaft hol ders and
tighten bolts as specified. See TORQUE SPECI FI CATI ONS.
3) Measure w dest portion of Plastigage on each journal. If

canshaft-to-bearing cap oil clearance is out of specification and
canshaft has al ready been replaced, cylinder head nust be replaced. If
canshaft has not been replaced, neasure runout. If runout is within
speci fication, replace cylinder head. See CAMSHAFT tabl e under ENG NE
SPECI FI CATI ONS. | f runout exceeds specification, replace canshaft and
recheck. If oil clearance still exceeds specification, replace
cyl i nder head.

NOTE: When installing camshaft, ensure cylinder No. 1 canshaft
| obes are pointing up.

Install ation

1) Lubricate canshaft journals and journal surfaces in caps
and cylinder head. Install canmshaft with cylinder No. 1 canshaft | obes
poi nting up.

2) Install and tighten canshaft bearing caps No. 2 and 4,
alternately and diagonally. Install and tighten bearing caps 1, 3 and



5. Seat bearing cap No. 5 by lightly tapping on end of canshaft.
Ti ghten canshaft bearing cap bolts to specification. See

TORQUE SPECI FI CATIONS. To conplete installation, reverse renova
pr ocedure.

1. Camshaft Bearing Caps 9. Valve Stem Seal

2. Bearing Cap Nut 10. Lower Valve Spring Plate
3. Camshaft 11. Valve Guide

4. Hydraulic Lifter 12. Qil Seal

5. Valve Keepers 13. Cylinder Head

6. Upper Valve Spring Plate 14, Valves

7. Outer Valve Spring 15. Swirl Chamber

8. Inner Valve Spring 16. Lower Sealing Cone

, GOBD 18609 ,
Fig. 12: Exploded View O Cylinder Head Conponents
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REAR CRANKSHAFT OIL SEAL

NOTE: Rear crankshaft oil seal and retaining flange nmust be
replaced as a unit.

Renoval & Installation

Renove flywheel and discard bolts. For A/ T, see TRANSM SSI ON
REMOVAL & | NSTALLATION article in TRANSM SSI ON SERVICING. For MT, see
FWD article in CLUTCHES. Renove retaining flange and seal assenbly.
Repl ace flange and seal assenbly as a unit. To conplete installation,
reverse renoval procedure. Install NEWfI|ywheel bolts.

WATER PUMP

NOTE: On Beetle, renoval of water punp requires renoval of timng



belt. See TIM NG BELT.

Renoval & Installation (Except Beetle)

D sconnect negative battery cable. Turn heater control to
hot. Drain cooling system Renbve accessory drive belts. Renove water
punp. To install, reverse renoval procedure. Fill and bleed air from
cool ing system See BLEEDI NG COOLI NG SYSTEM

OIL PAN

Renoval & Installation

1) Renove center, left and right engine undercovers. Renobve
oil pan bolts. Renove oil pan using rubber hanmrer if necessary. Renove
seal ant residue fromcylinder block and oil pan. Ensure surfaces are
free fromgrease and oil.

2) To install, apply 2-3 nmthick silicone bead around
sealing surface of oil pan. Imediately install oil pan and lightly
tighten all bolts. Ensure oil pan is flush with cylinder bl ock
Tighten bolts to specification. See TORQUE SPECI FI CATI ONS. To conpl ete
installation, reverse renoval procedures. Allow sealer to dry for 30
m nutes before installing engine oil.

OVERHAUL
CYLINDER HEAD

Cyl i nder Head

1) Clean all gasket mating surfaces. Check cylinder head for
war page. See CYLI NDER HEAD t abl e under ENG NE SPECI FI CATI ONS. DO NOT
machi ne cyl i nder head.

2) When engine bl ock or pistons are replaced, check piston
crown projection with piston at TDC. To check piston projection, use a
dial indicator and Mounting Bl ock (VWB85/17) nounted on top of engine
bl ock.

3) Measure cl earance between top surface of engine bl ock and
crown/top of piston to determ ne appropriate head gasket thickness.
See HEAD GASKET | DENTI FI CATION table. If clearance is greater than the
t hi ckest avail abl e head gasket, repair |ower end as necessary.

HEAD GASKET | DENTI FI CATI ON
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Nunber O Notches On Gasket (1) Piston Projection - In. (m
£ R .036-.039 (0.91-1.00)
e . 040-.043 (1.01-1.10)
L .044-.047 (1.11-1.20)

(1) - Notches are |ocated next to gasket part nunber.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Valve Stem G| Seal s

Renove canshaft. See CAMSHAFT under REMOVAL & | NSTALLATI ON
To prevent damage to the new val ve stem seals, place plastic sleeve on
the end of valve stem Lubricate valve stem seal and place in Sea
Installer (US 5042) and carefully push onto val ve gui de.

Val ve Spring
Renove val ve spring using Lever (VW541/1A) and Press Piece
(VW541/5 or US 5042). Valves are supported by piston crown.

Val ve Qui de | nspection

Pl ace dial indicator against valve head. Insert new val ve
into guide until end of valve stemis flush with end of guide. Ensure
i ntake and exhaust val ves are not interchanged. Move val ve from side



to side and note play. Play should not exceed .05" (1.3 nm).
NOTE: Al ways reface valve seat after replacing val ve guide.

Val ve Seat

Val ve seat shoul d be reworked just enough to produce a
perfect seating pattern. Valve seat angle should not exceed 45
degrees. If reworking dinmension is exceeded, replace cylinder head.

Val ves

Measure val ve stem di aneter and margin. Replace valve if not
wi thin specification. See VALVES & VALVE SPRI NGS tabl e under ENG NE
SPECI FI CATIONS. Val ve grinding is not permtted. Valve |apping by hand
is permtted.

Val ve Seat s

1) Insert valve into cylinder head. Hol ding val ve cl osed,
measure the valve stemto-cylinder head edge distance. See Fig. 13.

2) This neasurenment determines installed val ve hei ght.
Subtract measured di stance from m ni mrum speci fication. See
| NSTALLED VALVE HEI GHT M NI MUM t abl e.

| NSTALLED VALVE HEI GHT M NI MUM
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation In. (MM
Intake Valve ... . . . . . 1.41 (35.8 nm
Exhaust Valve ... .. .. . . 1.42.(36.1)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

3) The difference is maxi numrefacing all owabl e for val ve and
seat. If installed valve height is too high, replace cylinder head
assenbly. If installed valve height is too |low or too high, cam
followers will not work correctly.

Valve Cover Surface

Valve Stem

_ GOBA19117 _
Fig. 13: Measuring Installed Val ve Hei ght
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CYLINDER BLOCK ASSEMBLY

Pi ston & Rod Assenbly

1) Ensure piston, rod and rod caps are narked wi th natching
cylinder nunmber prior to renoval. Ensure engine front arrow is marked
on top of piston and front mark exists on rod and cap. See Fig. 14.
Pi stons and rods are to be replaced in sets of 4. Rod cap bolts rnust
be repl aced after renoving or |oosening.



2) Mark piston in relation to piston pin. Renove circlips
fromends of piston pin bore. Use Piston Pin Replacer/Installer (VW
222A) to renove and install the piston pin. If the piston pinis too
tight, heat piston to 140gF (608C). Ensure rod is properly positioned
with piston. See Fig. 14.

Fitting Pistons

Measure cl earance with cylinder bl ock supported on work
bench. Check cl earance of piston-to-cylinder bore. See
Pl STON- TO- CYLI NDER BORE DI MENSI ONS table. Piston dianmeter is stanped
on top of piston.

PI STON- TO- CYLI NDER BORE DI MENSI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Pi ston Di aneter Cyl i nder Bore
Si ze - In. (MM - In. (MM
Standard ............. 3.128 (79.47) ... .. ... .. 3.130 (79.51)
1st Oversize ......... 3.138 (79.72) ........ ... ... 3.140 (79.76)
2nd Oversize ......... 3.148 (79.97) ........ ... ... 3.149 (80.01)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Pi ston Ri ngs

Measure ring end gap. Measure ring side clearance with
piston. If not within specification, replace as necessary. See
PI STONS, PINS & RINGS table under ENG NE SPECI FI CATIONS. Install rings
on piston with TOP nark facing upward. Recessed edge on outsi de of
center ring nust face piston pin (down). Position ring gaps on piston
at 120 degree intervals. See Fig. 14. Ensure no ring gap aligns with

pi ston pin.
©hi|~Rings

Piston Pin

O @l::) *O— Piston

IIAI

"A" = Cylinder Number

Rod Cap 'B" = Engine Front

, G96B19118. ,
Fig. 14: Assenbling Piston & Rod

Courtesy of Vol kswagen United States, Inc.

Rod Beari ngs



Mark rod caps for reinstallation. Measure oil clearance using
Pl asti gage. Measure rod side play. Replace or nmachi ne as necessary.
See CRANKSHAFT, MAI N & CONNECTI NG ROD BEARI NGS and CONNECTI NG RODS
t abl es under ENGQ NE SPECI FI CATI ONS. Tighten to specification. See
TORQUE SPECI FI CATI ONS

Crankshaft & Main Bearings

Mai n bearing caps are marked with matching journal for
installation in original position. See Fig. 15. Measure crankshaft
axi al clearance. Axial clearance wear limt is .015" (.37 mm). Measure
crankshaft radial clearance. Radial clearance wear limt is .007" (.17

m) .

1. Crankshaft Bearings 6. Engine Speed Sensor Wheel
2. Bearing Cap Bolts 7. Sensor Bolt

3. Bearing Caps 8. Sensor Wheel Dowel Pin

4. Crankshaft Bearing 9. Crankshaft

5. Thrust Washer 10. Thrust Washer

, G96H18611
Fig. 15: Exploded View O Crankshaft Assenbly

Courtesy of Vol kswagen United States, Inc.

Thrust Bearing
Repl ace worn parts as necessary. Thrust washer thickness is

fi xed. DO NOT change thrust washer thickness by grinding or shinm ng.
Install thrust washers as specified. See Fig. 15.

Cyl i nder Bl ock

1) Measure engi ne bl ock while supported on work bench.
Measure cylinder bore taper at 3 positions. |If taper exceeds
specification, re-bore cylinder for oversize pistons. See
CYLI NDER BLOCK t abl e under ENG NE SPECI FI CATI ONS.

2) Using a feeler gauge and strai ghtedge, neasure cylinder



bl ock deck war page. Replace cylinder block if warped beyond service
limt. See CYLINDER BLOCK tabl e.

ENGINE OILING
ENGINE LUBRICATION SYSTEM

Crankcase Capacity
See CRANKCASE CAPACI TY tabl e.

CRANKCASE CAPACI TY
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Qs. (L)
Wthout Filter Replacenment . ........ ... . .. . . . . . . .. . ... 4.2 (4)
Wth Filter Replacenment . ....... .. .. . . .. . . ... ... 4.7 (4.5)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Ol Pressure

Check oil pressure with engine at normal operating
tenperature. Mninumoil pressure with engine at 2000 RPM shoul d be 29
psi (2.0 kg/cny). Q1 pressure should not exceed 102 psi (7.2 kg/cny)
at hi gher engi ne RPM

OIL PUMP

Renmoval & Installation

Renove oil pan. See O L PAN under REMOVAL & | NSTALLATI ON
Renove oil punp nmounting bolts and renove oil punp assenbly. To
install, reverse renoval procedure.

| nspecti on

Measur e backl ash rotor clearance. Measure axial play. Replace
conponents if not within specification. See O L PUW SPECI FI CATI ONS
table. Inspect both rotors and punp housing for scoring or other
damage and repl ace if necessary.

O L PUWMP SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation In. (MM
Backl ash
Standard (New) ... ... . 002 (0.05)
Service Limt ... . 008 (0.20)
Axial Play Limt ... . 006 (0.15)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Ft. Lbs. (N.m
Axl e Shaft Fl ange Bolts

Beet | @ . e 30 (40)

Except Beetl e ... ... . . 33 (45)
Canmshaft Bearing Cap NUts . ....... . . . .. .. 15 (20)
Camshaft Sprocket Bolt ....... ... .. . . . . .. . 33 (45)
Connecting Rod Cap Bolt . ..... ... . . . . . . . . .. .. (1) 22 (30)
Crankshaft Bearing Cap Bolt ........... ... ... ... ....... (1) 48 (65)
Crankshaft Rear G| Seal Flange Bolt ...................... 18 (25)

Crankshaft Sprocket Bolt
Beetl e ... (1) 88 (120)



Except Beetle .. ... .. ... (1) 66
Cylinder Head Bolt (2)

Step 1 30
Sl P 2 44
Sl P 3
St e 4
Drive Plate Bolt . ... .. ... . (1) 44

Engi ne Mounts
Beetle, CGolf & Jetta (ALH Engi ne)

Fr ont
Mount - To-Body Bolt ....... ... ... .. .. . . . .. .. ... (1) 30
Mount / Bracket-To-Body Bolt ........... ... ... ........ 18
Mount - To- Engi ne Bracket Bolt ................ (1) (2) 44
Ri ght Rear Engi ne/ Transm ssi on
Mount - To-Body Bolt ....... ... ... .. .. . . . . . .. ... (1) 30
Mount - To-Body Bolt . ....... . . . . 18
Mount - To- Transm ssion Console Bolt .............. (1) 44
Passat (AHH Engi ne)
Fr ont
Bracket - To-Mount Top Bolt ......... .. .. .. .. . . . .. .. . ..., 44
Mount - To- Frame Bottom Bolt ........ ... ... .. ... ... ..... 41
Mounting Bracket-To-Engine Bolt ....................... 44
Left Rear
Bracket - To- Engine Mount Bolt ............ ... ... .. ....... 44
Bracket-To-Transaxle Bolt ......... ... .. ... .. ... ... ..... 18
Engine Mount Bolt ...... .. . . . . ... 22
Ri ght Rear
Bracket - To- Engine Mount Bolt ........... ... ... .. ....... 44
Engine Mount Bolt ...... .. . . . . .. .. 44
Mounting Bracket-To-Engine Bolt ....................... 18
Engi ne- To- Transaxl e Mounting Bol t
10 mm Bol t . 44
12 mm Bol t 59
EGR
Connecting Pipe-To-EGR Bolt ....... ... ... . . . .. .. . ..., 18
Connecting Pipe-To-Manifold Nut ......................... 18
Exhaust Manifold Nut . ...... .. .. .. . . . . . 18
Exhaust - To- Tur bocharger Bolt ........ ... ... . ... .. . ... .. .. ... 18
Flywheel Bolt ... ... .. . (1) 44
Front Exhaust Pipe Bolt . ...... . .. . . . .. . i 18
Front Seal Flange Bolt . ....... . .. . . . . ... . 11
Fuel 1 Nnjectors ... ... 52
Fuel I njector Lines . ... ... e 18
Generator Mounting Bolt . ...... .. . . .. .. . 18
A oW Plugs .. 11
Idler Pulley Bolt ... .. . . . .. (1) 30
Injection Punp Pulley Bolt (1) ....... ... . . . . . .. ... 15
Intake Manifold Bolt . ..... ... . . . . . 18
O 1 Cooler NUt ... 18
Ol Filter Bracket Mount Bolt ........... ... .. .. .. ... ...... 18
Ol Filter Sealing Cap ...... .. 18
Ol Pan-To-Engine Block Bolt ......... ... .. .. .. . .. .. .. .. .... 15
Ol Pan-To-Transmission Bolt ......... ... ... .. ... .. .. ...... 33
Ol Pan Drain Plug . ...... .. e 22
O | Punp Housing Bolts
Beetl @ ... 11
Except Beetle
Long Bol t ... 18
Short Bolt ... 7
O Punp Sprocket Bolt ...... .. . . . . . 18
Ol Spray Jet Bolt
Beetl @ ... 18
Except Beetl e .. ... ...

5
Ol Supply Banjo Bolt . ...... .. .. . 15

(90)

(40)
(60)
(1)
(1)
(60)

(40)
(25)
(60)

(40)
(25)
(60)

(60)
(55)
(60)

(60)
(25)
(30)

(60)
(60)
(25)

(60)
(80)

(25)
(25)
(25)
(25)
(60)
(25)
(15)
(70)
(25)
(25)
(15)
(40)
(20)
(25)
(25)
(25)
(25)
(20)
(145)
(30)

(15)

(25)
(10)
(25)

(25)
(10)
(20)



Pendul um Support

Support-To-Transm ssion Bolt ........................ (1) 30 (40)
Support-To-Engine Bolt ........ ... ... .. .. . . ... .. ... ... (1) 15 (20)
Tensi oner-To-Engine Block Bolt .......... ... ... .. .. .. ...... 18 (25)
Timng Belt Tension Adjuster Bolt ......................... 15 (20)
Torque Converter-To-Drive Plate Bolt (Beetle) ............. 44 (60)
Tur bochar ger
Exhaust Manifold Nuts & Bolts ........ ... ... .. ... ... ..... 18 (25)
Ol Return Line Banjo & Fl ange Bolt
Beetl @ ... 18 (25)
Except Beetle .. ... .. . ... 22 (30)
Ol Supply Line NUtS ... .. ... . e 18 (25)
Wat er Punp Mbunting Bolt
Beetl @ ... 11 (15)
Except Beetl e .. ... ... 89 (10)
Wper ArmBolt (Beetle) . ..... .. .. . 15 (20)

I NCH Lbs. (N.m

Accessory Belt Tensioner Pulley Bolt .................. (1) 89 (10)
Engi ne Speed Sensor Bolt ....... ... . .. .. ... 89 (10)
Lower Timng Belt Cover Bolt ......... ... . ... .. . ... ... .. ... 89 (10)
Rear Crankshaft Sealing Flange Bolt ....................... 89 (10)
Sensor Wheel Mount Bolt ......... .. .. ... .. (1) 89 (10)
Val ve Cover Nuts

Beetl @ ... 44 (5)

Except Beetl e ... .. ... 89 (10)
Water Punp Mounting Bolts ........ .. .. . . . . . .. 89 (10)

(1) - Tighten bolt to specification plus additional 90 degrees.
(2) - Use NEWDbolts.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ENGINE SPECIFICATIONS
GENERAL SPECIFICATIONS

GENERAL SPECI FI CATI ONS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation Speci fication
D splacement . ... ... . . .. 116 Cu. In. (1.9L)
BOr e 3.13" (79.5 mm
StroKe .. 3.76" (95.5 mm
Conmpression Rati O ... ... ... 19.5:1
Fuel System ... ... . Di esel

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
CRANKSHAFT, MAIN & CONNECTING ROD BEARINGS

CRANKSHAFT, MAI N & CONNECTI NG ROD BEARI NGS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation In. (MM
Cr ankshaf t
End Pl ay

Standard . ... ... .003-.007 (.07-.17)

Service Limt ... . 015 (. 37)

Crankshaft Mai n Bearings
Journal Di aneter

Standard ... ... e 2.130 (54.00)
Ist Undersize .. ... ... 2.116 (53.75)
2nd Undersi ze ... ... . e 2.106 (53.50)

3rd Undersize . ... ... 2.097 (53.25)



G| dearance
Standard . ... ... .001-.003 (.03-.08)
Service Limt ... . 007 (.17)
Connecting Rod Beari ngs
Journal D aneter
Standard . ... ... 1.8819 (47.80)
Ist Undersize ... ... 1.8720 (47.55)
2nd Undersize ... ... .. 1.8622 (47.30)
3rd Undersize ... ... ... 1. 8524 (47.05)
G| dearance
Standard .. ... . 003 (.08)

CONNECTING RODS

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation In. (MM

Bore Di aneter
Crank Pin Bore .. ... ... (D
Rod Pin BOre ... ... (D
Axial Clearance Limt ... ... .. . i . 015 (. 37)

(1) - Information is not avail able from manufacturer.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

PISTONS, PINS & RINGS

PI STONS, PINS & RI NGS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Appl i cation In. (MM

Pi st ons
Di anet er
Standard . ... ... 3.1287 (79.470)
Ist Oversi ze ... 3.1386 (79.720)
2nd OVerSi Z& ..o 3.1484 (79.970)
Pi ston Pins
Dl amBt Br . (D
Piston Fit ... . e Interference
Rod Fit .. Interference
Ri ngs
No. 1
End Gap
Standard ...... ... ... . 008-.016 (.20-.40)
Service Limt ... .. . 039 (1.00)
Side Cearance ......... ... .002-.003 (.06-.09)
Service Limt ... . 010 (. 25)
No. 2
End Gap
Standard ...... .. .. . 008-.016 (.20-.40)
Service Limt ... .. e . 039 (1.00)
Si de Cl ear ance
Standard ...... ... .. . 002-.003 (.06-.08)
Service Limt ... .. . 010 (. 25)
No. 3 (GI)
End Gap
Standard ..... .. .. ... . 010-.020 (.25-.50)
Service Limt ... ... e . 039 (1.00)
Si de Cl ear ance
Standard ....... .. ... . 001-.002 (.03-.06)
Service Limt ... . 006 (.15)



(1) - Infornatlon |s ‘not avallable from manufacturer.

CYLINDER BLOCK

CYLI NDER BLOCK
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation In. (MM

Cyl i nder Bore
Standard Diameter . ........ ... ... 3.1303 (79.510)
Ist Oversi ze ... .. 3.1402 (79.760)
2nd OVEerSi Ze .. 3. 1500 (80.010)
Deck VMIrpage ... .. .004 (.10)
Qut OF Round .. ... . 0039 (.100)
TaPer . 0039 (.100)

VALVES & VALVE SPRINGS

VALVES & VALVE SPRI NGS
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation Speci fication

| nt ake Val ves
Face ANngl e ... 45¢g
Head Diameter .. ... ... . ... 1.415" (35.95 M)
Stem Diameter ... ... . 274" (6.96 M)
Valve Length . ... ... . . . . . . .. . .. 3.813" (96.85 nm
Valve StemInstalled Height (Mninum) .......... 1.41" (35.80 nm
Exhaust Val ves
Face ANngl e ... 45¢g
Head Diameter .. ... ... . ... 1.238" (31.45 mm)
Stem D ameter ... ... . 273" (6.943 nmm
Valve Length . ... ... . .. . . . .. . .. 3.813" (96.85 nm
Valve StemInstalled Height (Mninunm) .......... 1.42" (36.10 nm
Val ve Springs Free Length ... ... . . .. . . . . . . . (D

(1) - Infornatlon |s ‘not avallable from manufacturer.

CYLINDER HEAD

CYLI NDER HEAD
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation Speci fication

Cylinder Head Height ....... ... . . . . . . . . . . . . (D (2)
Maxi mum VAr page .. ... ..t (3) .004" (.10 mm
Val ve Seat s
| nt ake
Seat Angl e ... 45¢g
Seat Wdth ....... ... . . . . . . . 063" (1.60 nm
Exhaust
Seat Angl e .. 45¢g
Seat Wdth ....... ... . . . . . . . 106" (2.70 nm
Val ve Qui des
Valve GQuide Installed Height ........ .. ... .. .. . . .. .. .. .. .. ... (1)
Val ve Stem To-GQuide Q1 Cearance ............ (4) .051" (1.3 m)

(1) - Information is not avail able from manufacturer.

(2) - Replace cylinder head if swirl chanber projection is greater
than . 003" (.07 mMm).

(3) - Resurfacing of cylinder head is not allowed. Use different



head gasket thickness dependi ng on piston projection.
(4) - New valve installed in cylinder head. Dial indicator is

used to nmeasure valve rock (side-to-side play) in guide.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

CAMSHAFT

CAVSBHAFT
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Appl i cation In. (MM

Canshaft Journal Dianeter ........... ... . . .. ... 1.50 (38.0)
End Pl ay . ... . 006 (.15)
Maxi mum RUNOUL . . .. e e .004 (.10)
O CearanCe . ...... .. e . 0004 (.010)
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