2.22L 5-CYL TURBO & 2.3L 5-CYL

Article Text
1990 Audi 100

For atsg&cvt
Copyright © 1998 Mitchell Repair Information Company, LLC
Sunday, July 02, 2000 12:10AM

ARTICLE BEGINNING

1989-90 AUDI ENG NES
2.22L 5-Cylinder Turbo & 2.3L 5-Cylinder

80, 90, 100, 200 Turbo

* PLEASE READ THIS FIRST *

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

ENGINE IDENTIFICATION

Engi ne nunber is stanped on machi ned pad just bel ow cylinder
head on | eft side of block or right side near distributor. First 2
characters are the designates engi ne code.

ENG NE | DENTI FI CATI ON CODES TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Engi ne Code
2.22L 5-Cylinder Turbo

200 Turbo . ... .. MC
2.3L 5-Cylinder

80 & 90 ... ... NG

100 .. NF

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ENGINER & |
NOTE: Transaxl e is not renoved w th engine.

REMOVAL

1) Di sconnect negative battery cable. Renove fuel filler tank
cap. On all nodels except 100/200 non-turbo series, renove front
grille, bunper and radi ator support assenbly. Set heater controls to
hot and drain cooling systemthrough | ower radiator hose. Renove
i ntake air duct.

2) Mark and renove all cooling system hoses. Renove
radi ator, fan shroud and fan as an assenbly. Renove w ndshi el d washer
reservoir assenbly (if necessary). Mark and di sconnect el ectrical
connectors and vacuum hoses (as necessary). Leaving hoses attached,
renove and secure power steering and A/ C conpressor (if equipped).
Renove alternator with brackets.

3) Disconnect throttle, cruise and ki ckdown cable (if
equi pped). Keep fuel lines attached and renove cold start valve, fuel
distributor (with air filter housing), control pressure regul ator and
fuel injectors. Install protector caps and plugs on injectors and
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cold start valve. Mark and renove distributor cap.

4) Renove crankshaft danper bolt. Renpbve 2 crankshaft pulley
bolts and | oosen the other 2 bolts. Tap lightly against 2 | oosened
bolts to | oosen pulley and bolts and pulley. Renove front engine
support mount (if equi pped). Renobve starter assenbly. Renove torque
converter-to-flex plate bolts (if equi pped). Renove inlet pipe from
exhaust mani f ol d.

CAUTI ON: Match mark engi ne-to-engine nounts prior to renoval, to
assi st in proper engine alignnent at installation.

5) Renove | ower engine-to-transaxle support bolts. Mark and
di sconnect shift control cables. Renove all but one easy to reach
upper engi ne-to-transaxl e nounting bolts. Support transaxle. Attach
engi ne sling and support engine. Renove all remai ning engi ne nounts.
Renove remai ni ng engi ne-to-transaxl e mount bolt. Separate engine from
transaxle and |ift engine out of vehicle.

CAUTI ON: DO NOT reuse antifreeze if cylinder block, cylinder head,
head gasket, radi ator and/or heater core were replaced. If
bot h engi ne and transaxl e were renoved, realignnent is
necessary.

INSTALLATION
To install, reverse renoval procedure. Ensure engi ne nounts
are installed as marked at renoval. Before final tightening of nounts,

rock engi ne and transaxl e back and forth lightly. Tighten engine
mounts with engine running at idle. Fill fluids to proper |evel.

Hetainer,
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Fig. 1. Cylinder Head Assenbly
Courtesy of Audi O Anerica, Inc.
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CYLINDER HEAD & MANIFOLDS R & |
REMOVAL

No renoval procedure avail abl e from manufacturer. Cylinder
head may be renoved with engine in vehicle. Match mark all conponents
for installation reference. Timng belt nust be renoved. See TIM NG
BELT R & I in this article. See Fig. 1. Renove cylinder head bolts in
reverse sequence of installation. See Fig. 2.

INSPECTION

Check cylinder head for warpage. Maxi mum warpage is .004" (.
10 ). M ninum thickness of head, nmeasured from head gasket surface
to val ve cover gasket surface, is 5.226" (132.75 mm. If not within
speci fications, replace cylinder head.

Camshaft Bearing Caps \

AR\
R
DOOOD®@

\

@ FRONT OF VEHICLE

Fig. 2: Cylinder Head Tightening Sequence
Courtesy of Audi O America, Inc.

CAUTI ON: Al ways replace head bolts. Polygon head bolts do not
require retorque procedure at 1000 mle service follow ng
repair.

INSTALLATION

1) Install head gasket dry with part nunber facing upward.
Use locating pins to hold gasket in place. Before installing cylinder
head, turn crankshaft until all pistons are about equal distance from
TDC. This will prevent any open valves fromhitting pistons.

2) Position head correctly and install bolts No. 9 and 11 to
align head. Renove |ocating pins and install remaining bolts. Tighten
cylinder head bolts in sequence to specifications. See Fig. 2. See
TORQUE SPECI FI CATI ONS table at end of this article.

3) Set engine to TDC of conpression stroke on No. 1
cylinder. Turn canshaft until timng mark on sprocket is aligned with
upper edge of valve cover gasket (or rear timng belt cover). See
Fig. 3. Install water punp with NEWsealing "O' ring, |leaving bolts
| oose enough to nove punp body.

4) Install timng belt. Turn water punp body
countercl ockwi se to increase belt tension. Tension is correct when
belt can be tw sted 90 degrees using finger pressure at point m dway
bet ween canshaft sprocket and water punp sprocket. Recheck val ve



2.22L 5-CYL TURBO & 2.3L 5-CYL
Article Text (p. 4)
1990 Audi 100

For atsg&cvt
Copyright © 1998 Mitchell Repair Information Company, LLC
Sunday, July 02, 2000 12:10AM

timng. To conplete installation, reverse renoval procedure.

Fig. 3: Aigning Canshaft Sprocket
Courtesy of Audi O Anerica, Inc.

TIMING BELT COVERR & |

Renove upper radiator cover. Renpve all drive belts from
pul | eys. Renove power steering punp with pressure hoses connect ed.
Position punp aside. Renove timng belt cover. To install, reverse
renmoval procedure.

TIMING BELT R & I/ VALVE TIMING
REMOVAL

1) Renove upper radi ator cover. Renove drive belts. Renove
power steering punp with pressure hoses connected. Position punp
asi de. Renpbve val ve cover and outer timng belt covers. See Fig. 1.

2) Using crankshaft bolt, turn crankshaft clockwi se to TDC
of conpression stroke on No. 1 cylinder. Align timng mark on back of
canshaft sprocket w th upper edge of gasket. See Fig. 3.

3) Loosen water punp adjusting bolts to relieve tension on
timng belt. Renove timng belt. Renove water punp to check sealing
"O' ring. Do not allow crankshaft or canshaft to nove.

INSTALLATION & VALVE TIMING

1) Both camshaft |obes on No. 1 cylinder nust point upward.
Mark (notch or dot) on back of canmshaft sprocket nust be aligned with
top of valve cover gasket or rear timng belt cover. Crankshaft nust
be at TDC for No. 1 cylinder. Flywheel TDC mark mnmust be aligned with
i ndex point on transm ssion housing.

2) Install water punp with new sealing "O" ring. Install
timng belt. Turn water punp body countercl ockwi se to increase belt
tension. Tension is correct when belt can be tw sted 90 degrees using
finger pressure at point m dway between canshaft sprocket and water
punp sprocket. Recheck valve timng. Conplete installation in reverse
order of renoval.
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CAMSHAFTR & |
REMOVAL

Renove timng belt. If necessary, mark canshaft bearing caps
No. 1 to No. 4 (front to rear). Loosen nuts holding No. 2 and No. 4
caps in diagonal pattern. Renove No. 2 and No. 4 caps. Loosen nuts
hol ding No. 1 and No. 3 caps in diagonal pattern. Renove No. 1 and No.
3 caps. Renobve canshaft from head.

INSTALLATION

1) Lubricate bearing surfaces in caps and canshaft journals.
Install camshaft. Ensure oil spray jet is situated so that spray
direction is at 90 degrees to canshaft. Install all bearing caps in
original positions and correctly aligned.

2) Ensure caps are aligned correctly. See Fig. 4. Lightly
tighten No. 2 and No. 4 caps in diagonal pattern. Tighten nuts on al
4 caps in diagonal pattern. Install remaining conponents. Set valve
timng.

Correct incorrect

Fig. 4. Alignnment of Canshaft Bearing Cap
Courtesy of Audi O Anerica, Inc.

CAMSHAFT OIL SEAL R & |
REMOVAL

1) Renove timng belt cover and val ve cover. Position No. 1
pi ston on TDC. Loosen canshaft sprocket bolt while keeping canmshaft
from novi ng. Loosen water punp adjusting bolts to relieve tension on
timng belt.

2) Renove timng belt. Renpbve water punp to check sealing
ring. Renove canshaft sprocket and Wodruff key. Install sprocket
bolt 3 turns into end of camshaft and secure with |ock nut. Use Sea
Extractor (2085) to renpbve canshaft oil seal

3) Back inner portion of extractor 3 or 4 turns out from
outer portion. Lock inner part with set screw on outer part.
Lubricate threaded head of seal extractor and thread it into sea
whi | e pushi ng agai nst end of extractor. Loosen set screw and turn
inner part of extractor until seal conmes out.
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INSTALLATION

1) Lubricate seal lips and seal recess with oil. Use Seal
Installer (10-203) to press seal into place until flush with chanfered
edge of head.

2) Install water punp and timng belt. Adjust valve timng
and belt tension. Install remaining parts in reverse of renoval
procedur e.

CAMSHAFT INSPECTION
END PLAY
Renove valve lifters. Check canshaft end play. If end play
exceeds limt, check canshaft thrust flange and bearing cap for wear.
Repl ace worn conponents.

CAUTION:  Hydraulic valve lifters are always stored with contact face
down. This applies to newlifters or to lifters renoved for

engine repairs. Lifters will take about 30 m nutes to | eak
down after installation. DO NOT start engi ne during
| eak-down period as internal engine damage will occur.

OIL CLEARANCE

1) Renove canshaft and valve lifters. Keep lifters in order
for reassenbly. Place hydraulic lifters on clean surface wi th contact
faces down. Renpbve sprocket and oil seal fromcanshaft. C ean bearing
caps, bearing seats and canshaft journals.

2) Place canshaft on cylinder head. Ensure | obes do not
touch val ves or valve spring retainers. Place Plastigage on canshaft
journals parallel to Iength of canmshaft. Install bearing caps in
correct position and tighten cap nuts. DO NOT rotate canshaft with
Pl asti gage install ed.

3) Renove bearing caps and read clearance. If wear limt is
exceeded, repeat neasurenment with new canshaft installed. If wear

l[imt is still exceeded with new canshaft, cylinder head nust be
repl aced.
VALVE ARRANGEMENT
E-1-E-1-1-E-1-E-1-E (Front-to-rear).

VALVE GUIDESR & |
REMOVAL

Use press and Valve Guide Drift (10-206) to renove and
install guides. Press guides out from conbustion chanber side of head.
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INSPECTION

1) dean valve guides. Attach dial indicator and Adapter (VW
387) to nounting surface of cylinder head. Insert new valve into valve
gui de. End of valve stemnust be flush with end of val ve gui de.

2) Rock val ve head back and forth against tip of dial
i ndicator to nmeasure cl earance between stem and guide. |f reading
exceeds limts, replace guides and/or valves. See VALVES
speci fications at end of article.

INSTALLATION

Coat new guides with oil. Press guides into head from
canshaft side. Press guides in as far as possible. Do not use nore
t han one ton of pressure after guide shoulder is seated as guide
shoul der may break. Ream gui de by hand to proper size.

VALVE & SEAT REFACING

CAUTI ON: NEVER rewor k exhaust val ves on machi ne. Lap exhaust val ves
by hand only.

1) If intake valves are to be refaced, they nust exceed
m ni nrum st andards. Measure intake val ve stem di aneter. Measure
exhaust valve stemdi aneter. Measure overall length of valves. See
VALVES specifications at end of article.

2) One of 2 limts for cutting valve seats (dinension "y")
is determ ned by neasured distance "X' between stem end of closed
stem and upper face of cylinder head (where val ve cover gasket
rests). See Fig. 5. Insert valve into guide and hold tightly agai nst
seat .

3) Measure distance "X'. Subtract mni num di nension "X from
measur ed di stance "X". Result is maxi mum cut allowed (di nension "y")
for refacing valve seats. M ninmumdi nension "X" is 1.33" (33.8 nm
for intake valves and 1.34" (34.1 nm) for exhaust val ves.

NOTE: [f mnimumdinmension "X" is greater than neasured distance
"X', cylinder head nust be replaced. If mninmumdinmension is
not observed, hydraulic valve lifters may not function

properly.
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Cylinder Head

Valve Stem
Fig. 5: Measuring Refacing Limt of Valve Seats
Courtesy of Audi O Anerica, Inc.

4) On all nodels, second limt for maxi mum anount of
material that may be renoved fromseat is determ ned by di stance "D
fromlower face of cylinder head to edge of 45 degrees val ve seat
angle. See Fig. 6. Maxi mum di stance "D' for intake seats is .36" (9.2
mm) . Maxi mum di stance "D' for exhaust seats is .35" (9.0 mMm).

INTAKE SEAT ¢ i der Head Surface  EXHAUST SEAT

30°

\
N

S G
e Seat | geat.

! Width Width
§ TOP OF HEAD

Fig. 6: Measuring Refacing Limts of Valve Seats
Courtesy of Vol kswagen United States, Inc.

5) Do not reface exhaust valves on machi ne. Lap exhaust
val ves only by hand. Be sure to renove all traces of grinding
compound from val ves and gui des after val ves have been | apped into
seat s.

VALVE STEM OIL SEALS R & |

NOTE: Val ve stem seals may be replaced with cylinder head
install ed on vehicle.
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CAUTION: Al hydraulic valve lifters are always stored with contact
face down. Lifters take about 30 minutes to | eak down after
installation. DO NOT start engine until |eak-down period
has occurred.

REMOVAL

1) Renove canshaft. Renove hydraulic lifters. Keep in order
for reassenbly. Renpve spark plug of cylinder to be serviced. Turn
crankshaft until piston is at BDC

2) Install air hose and Adapter (VW653/3) in spark plug
hol e and apply line pressure of at |east 87 psi. Do not renove |line
pressure until valve spring conmponents are reassenbl ed.

CAUTION:  Be aware that engine can rotate due to air pressure if
piston is not at true BDC. Keep hands clear of belts and
pul | eys.

3) Use Spring Conpressor (VW541/1 or 2036). Conpress valve
spring and renove keepers, retainers and springs. Take out seals with
Seal Renover Pliers (10-218).

INSTALLATION

Slide protective plastic sleeve onto valve stem Lubricate
new seal and push into place with Seal Installer (10-204). Instal
remai ni ng conponents in reverse order of renoval. Ensure valve timng
is correct.

HYDRAULIC VALVE LIFTER CHECK

NOTE: Hydraulic valve lifters are not repairable or adjustable.
Any worn, damaged or noisy lifter nmust be replaced as
conpl ete assenbly. Some occasional valve/lifter noise is
normal i mediately after starting engine.

INSPECTION

1) Run engine until radiator cooling fan has cycled at |east
once. Hold engine at steady 2500 RPMfor 2 mnutes. Allow engine speed
toreturn toidle. If lifter is still noisy, replace it.

2) Renove val ve cover. Rotate crankshaft until both canshaft
| obes of cylinder to be checked point upward. Push down on lifters
with wooden stick. If lifter conpresses nore than .004" (.10 M), it
nmust be repl aced.

3) If hydraulic valve lifters are renoved for engine
repairs, keep themin correct order for reassenbly. Store lifters on
clean surface with contact surface facing down. This is upside down
conpared to installed position.

OIL PANR & |
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REMOVAL

Renmove 2 front bolts of subfranme. Drain engine oil. Renove
di pstick. Renove flywheel dust cover. Renobve rear pan bolts. Renove
remai ni ng pan bolts and | ower pan from engine.

INSTALLATION

Clean all gasket mating surfaces. Make sure flange of oil pan
is not distorted. Install oil pan with new gasket. Tighten pan bolts
in criss-cross pattern. Replace dipstick and flywheel dust cover.

Ti ghten subframe bolts.

PISTON & ROD ASSEMBLY R & |
REMOVAL

1) Drain oil and cool ant. Renove cylinder head and oil pan.
Pl ace piston to be renoved at bottom of cylinder and cover with cloth
to collect nmetal cuttings. Use ridge reaner to renove ridge or deposit
from upper end of cylinder bore.

2) Before renoving piston and rod fromengine, mark rod and
rod cap for cylinder identification. Renove rod cap and carefully
push piston and rod out top of cylinder. Loosely install rod cap to
rod for reassenbly.

PISTON IDENTIFICATION

Piston recess is neasured fromface of piston, to bottom of
dish in top of piston. The conpression height of these pistons, is
nmeasured fromface of piston to top of wist pin opening. See Pl STON
| DENTI FI CATI ON t abl e.

INSTALLATION

1) Coat cylinder bore, piston and rings with engine oil.
Ensure ring end gaps are spaced 120 degrees apart. Install ring
conpressor on piston, making sure position of rings does not change.

2) Install piston and rod in original bore. Arrow on piston
head faces toward front of engine. Forged marks (lunps) on rod and
cap nust also face toward front of engine. Make sure connecting rod
bolts do not damage bearing journals on crankshaft.

PI STON | DENTI FI CATI ON TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Conpr essi on
Engi ne Recess Hei ght
MC .. 15mm ... .. 30 mm
KX, JT ............... 81 mm ............. 22.2 mm
NF 4.4 mMm ... 33.3 mMm

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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FITTING

1) Measure cylinder out-of-round. Limt for cylinder out-of-
round is .0016" (.040 mm). Determ ne piston-to-cylinder clearance.
Bl ock nust be bored and oversize pistons installed if clearance is
excessive. See ENG NE SPECI FI CATI ONS tabl es at end of this article.

NOTE: Cyli nder bore dinensions should not be neasured wth engine
nounted on stand as readi ngs may be incorrect due to
di stortion of Dbl ock.

2) Different oversizes of pistons are avail able, depending
upon engi ne application. See PI STON & CYLI NDER DI MENSI ONS tabl e for
avai |l abl e pistons and correct bore di nensions.

PI STON & CYLI NDER DI MENSI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Si ze Pi ston D aneter Cylinder Bore
2.22L
Standard ......... 80.98 m”MMm ............ 81.01 mMm
1st Over ......... 81.23 mm ............ 81.26 mMm
2nd Over ......... 81.48 mm ............ 81.51 mMm
2. 3L
Standard ......... 82.48 mm ............ 82.51 mMm
1st Over ......... 82. 74 mMm ............ 82.76 mMm
2nd Over ......... 82.98 mm ............ 83.01 mMm

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
FITTING RINGS

Measure piston ring end gap. Measure ring side clearance.
Install conpression rings on piston with "TOP" mark faci ng upward.
Recessed edge on outside of center ring nust face down toward piston
pin. Gl scraper ring can be installed either way. Space ring end
gaps 120 degrees apart.

PISTON PIN REPLACEMENT
REMOVAL
Renmove circlip frompin bore groove. Use Piston Pin Drift (VW
207C) to renove and install piston pin. If pinis too tight, warm
pi stons to about 140g¢F (60sC) and then install pin.
INSTALLATION
Assenbl e connecting rod to piston. Arrow on piston head and

forged marks on connecting rod nust face toward front of engine when
assenbly is installed. Use pin drift to install piston pin. Install
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circlip into pin bore groove.

MAIN BEARINGS

1) Main bearing caps are nunbered one through 6 (front to
rear). Never interchange bearing caps. Use Pl astigage nethod for
nmeasuring bearing cl earances. See ENG NE SPECI FI CATI ONS tabl es at end
of this article.

2) Wen repl acing bearings, install grooved bearing hal ves
into cylinder block. Plain bearing halves are installed in main caps.
Lubricate crankshaft journals and bearings prior to installation. For
nore infornmation, refer to the OVERHAUL PROCEDURES article in this
secti on.

CONNECTING ROD BEARINGS

Use Pl asti gage nethod for neasuring bearing clearances. Use
feel er gauge to check connecting rod side clearance. See ENG NE
SPECI FI CATIONS tables at end of this article.

CRANKSHAFT END PLAY CHECK

Use feel er gauge to check crankshaft end play. Insert feeler
gauge between No. 4 main bearing (thrust bearing) and crankshaft
journal thrust face. See ENG NE SPECI FI CATI ONS tables at end of this
article.

FRONT CRANKSHAFT OIL SEALR & |
REMOVAL

1) Renove lower grille. Renove timng belt cover. Loosen
water punp to renove timng belt. Renove water punp to replace sealing
"O' ring. Use Crankshaft Lock (2084) to hold crankshaft.

2) Renove crankshaft danper/pulley bolt with Spanner (2079).
Renmove pulley with belt drive sprocket. Using Seal Renover (2086),
carefully pry seal fromoil punp housing.

INSTALLATION

1) Lightly coat new seal lip and outer edge with oil. Using
Seal Installer (2080) and Gui de Sl eeve (2080A), press in seal until
seated. Install crankshaft damper with timng belt. Install water punp
with new sealing ring. Munt crankshaft |ock on crankshaft pulley.

2) Use Loctite 573 on crankshaft danper bolt and install.
Use spanner and torque wench to tighten crankshaft pulley bolt.
Torque specification only applies if torque wench handl e and spanner
are in a straight line.

3) Renove tools and adjust timng belt tension. Make sure
valve timng is correct. Install remaining parts in reverse order of
di sassenbl y.
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REAR CRANKSHAFT OIL SEAL R & |
REMOVAL

I ndex mark flywheel or flex plate to crankshaft before
renoval . Renove flywheel or flex plate. Note position of any shins
used. Using Seal Renover (2086), carefully pry oil seal from seal
fl ange.

INSTALLATION

1) Coat lips of new seal with oil. Position seal in place and
start by hand. Using Seal Installer (2003/1), press seal in until
seated. There nust be sufficient clearance between flex plate (AT
nodel s) and back of engine block. Bolt torque converter tightly to
crankshaft w thout shim

2) Measure inside of drive plate fromtop edge of lip to
face of plate where torque converter attaches. Measure fromtop edge
of lip to engine block on both sides of block. Subtract inside
measurenment from outside neasurenent. If result is in range of
.68-.74" (17.2-18.8 mm), no shimis required between flex plate and
end of crankshaft. If result is smaller than range, shimis required.

3) Renove bolts and coat with | ocking conpound. Install
flywheel or flex plate with correct shim(if required) and tighten
bolts. Note that notch on outer washer of flex plate faces toward
torque converter on nodels with A/T. Replace shoulder bolts with new
bolts. To conplete installation, reverse renoval procedure.

ENGINE OILING SYSTEM/SPECIFICATIONS
CRANKCASE CAPACITY
On all 100/ 200 series, capacity is 4.8 qts. (4.5L) with
filter and 4.2 qts. (4.0L) without filter. On 80/90 nodels, capacity
is 3.7 gts. (3.5L) with filter and 3.2 gts. (3.0L) without filter.

NOTE: Whenever turbocharger is replaced or rebuilt, engine oil and
BOTH oil filters nust be repl aced.

OIL PRESSURE
Q| pressure is 29 psi (2.0 kg/cnmy) at 2000 RPM
Measurement is to be nade with fresh oil at tenperature of 176gF
(80gC) .
OIL PRESSURE RELIEF VALVE

Q| pressure relief valve opens at 77-91 psi (5.3-6.3
kg/ cny) .

OIL PRESSURE WARNING SYSTEM
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1) Dynamic oil pressure warning systemis used on this
nmotor. Control unit with buzzer is nmounted on relay panel adapter.
Dual oil pressure switches are on side of Dbl ock.

2) Contacts of both switches are open with engine off. If
oi |l pressure drops below 4.0 psi (.3 kg/cny) while engine is
runni ng, contacts of Brown oil pressure switch will open. Buzzer wl|
sound and oil pressure synbol w Il appear on instrunment panel.

3) If oil pressure drops bel ow 23-29 psi (1.6-2.0 kg/cny)
with engine running at 2500 RPM contacts of Wite oil pressure
switch will open. Buzzer will sound and oil pressure synmbol wll
appear on instrunment panel.

OIL PUMP R & |
REMOVAL

1) Renove all drive belts fromcrankshaft pulley. Renove
power steering punp (W th hoses connected) and position aside. Renove
timng belt covers. Loosen crankshaft danper/pulley bolt.

2) Turn crankshaft to position No. 1 piston at TDC after
conpression stroke. Loosen water punp adjusting bolts. Turn water
punp to relieve tension on timng belt.

3) Renove lower timng belt cover. Ensure crankshaft
position has not changed. Renove danper/pulley fromcrankshaft wth
drive sprocket attached. Renove dipstick. Drain engine oil and renove
oil pan. Renove oil suction tube fromoil punp. Renove oil punp. See
Fig. 7.

Front
Crankshaft
Qil Seal

Q Pressure
Relief Valve Oil Pump Body
Pregsure
e Relief Spring
Pressure
Relief Cap

Qil Pump
Pickup

Qil Pan
Gasket

Qil Pan

&°

Fig. 7: G| Punp, Pick-Up & Pan
Courtesy of Audi O Anerica, Inc.
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INSPECTION

I nspect end cover, housing and gears for wear or scoring.
Repl ace end cover if scored. If punp gears require replacenent,
replace only as a set. No specifications

INSTALLATION

Prime oil punp prior to installing. Install oil punp in
reverse of renoval procedure. Coat the threads of the crankshaft
danper/pulley bolt with Loctite prior to installing. Adjust timng
belt tension. Ensure valve timng is correct.

WATER PUMP R & |
REMOVAL

1) Drain cooling system Renove timng belt covers. Turn
crankshaft to TDC for No. 1 cylinder. Align timng marks on flywheel
and canshaft gear with reference marks.

2) Loosen water punp to relieve tension on timng belt.
Renmove timng belt. Do not allow crankshaft or canshaft to nove.
Renove wat er punp.

NOTE: I f remanufactured water punp is being used, check "O' ring
size. Some punps are resurfaced and require a 5 nm"O' ring.
These punps will have nuneral "5" stanped in nounting flange.
INSTALLATION

Install water punp in reverse of renoval procedure, using new
"O' ring. Ensure valve timng is correct prior to installing renaining
conponent s.

TORQUE SPECIFICATIONS

TORQUE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Ft. Lbs. (N.m
Canshaft Bearing Cap Nuts (1) .................... 15 (20)
Canshaft Sprocket Bolt ............ ... ... ... ...... 58 (80)
Connecting Rod Cap Nuts ........... ... ... . ... ... 37 (50)
Crankshaft Danper/Pulley Bolt (2) .......... (3) 258 (350)
Cylinder Head Bolts (4)(5)

Step I 29 (40)

St P 2 43 (60)

Step 3 ... Addi tional 180 Degrees (1/2 Turn)
Exhaust Manifold-to-Head Nuts .................... 18 (25)
Exhaust Mani f ol d-to- Turbocharger Nuts ............ 43 (60)

Exhaust Pi pe-to-Turbocharger Nuts ................ 22 (30)
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FI ywheel -t o- Crankshaft Bolts (2)

Wthout Shoulder ........ ... . . . . .. . .. . .. 55 (75)

Wth Shoulder (5) ....... . .. 74 (100)
Intake Manifold Bolts ........ ... ... ... ... ... .... 18 (25)
Main Bearing Cap Bolts ....... ... ... . ... ... ... . ... 47 (65)
G| Return Line

Bracket-to-Turbocharger Nut .................... 18 (25)
Gl Pump-to-Cylinder Block ....................... 15 (20)
Gl Pan-to-Block ...... ... . .. . .. 15 (20)
Torque Converter-to-Flex Plate Bolts ............. 22 (30)
Water Punp-to-Block ......... .. . .. ... 15 (20)

INCH Lbs. (N. m)

Rear O Seal Retainer .............. ... ... ... .... 84 (10)
Suction Tube-to-G Il Punp ........ ... ... ... ... ..... 84 (10)
Timng Belt Cover . ... .. . .. . . 84 (10)

(1) - Lightly tighten cap Nos. 2 and 4 evenly first,
then tighten all to specifications.
(2) - Use | ocking conpound.
(3) - Applies only when using Spanner (2079) and
torque wench. Torque wench nmust be in-line with
spanner handl e.
(4) - Tighten in sequence. See Fig. 2. Use | ocking
conpound.
(5) - Always use new bolts.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

ENGINE SPECIFICATIONS

GENERAL ENGINE SPECIFICATIONS

GENERAL ENG NE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application In. (nm
2.2L
Di spl acenent
CU. N 136
LIt er S 2.22
Fuel System ... ... . . . . aSsSL
HP @RPM .. 162 @ 5500
Torque Ft. @RPM . ... ... . . . . . . 177 @ 3000
Conpression Rati o ........ ... ... 7.8:1
Bore .. 3.19 (81.0)
Stroke ... 3.40 (86.4)
2.3L
Di spl acenent
CU. N 140
LIt er s 2.3

Fuel System . ... .. . . . . . .. CSEII
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HP @RPM .. 130 @5700
Torque Ft. @RPM . ... ... . . . . . . 140 @ 4500
Conpression Rati o . ....... ... . . 10: 1
Bore .. 3.25 (82.5)
Stroke ... 3.40 (86.4)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
CRANKSHAFT MAIN & CONNECTING ROD BEARINGS SPECS

CRANKSHAFT MAI N & CONNECTI NG ROD BEARI NGS SPECS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
2.2L
Crankshaf t
End Pl ay
New or Rebuild .................. .003-.009 (.07-.23)
Wear Limit ... . . .011 (.29)
Runout . ... ... . . . 0010 (.025)
Mai n Beari ngs
Journal Diameter ............ 2.281-2.282 (57.96-57.98)
Journal Qut-of-Round ..................... . 0010 (.025)
Journal Taper . ... ... . 0010 (.025)
G| dearance
New or Rebuild .............. . 0010-.0020 (.025-.050)
Wear Limt ... . 006 (.16)
Connecting Rod Bearings
Journal Diameter ...... 1.8094-1. 8102 (45.958-45.978)
Journal Qut-of-Round ..................... . 0010 (.025)
Journal Taper . ... ... . 0010 (.025)
G| dearance
New or Rebuilt .............. . 0004-.0020 (.010-.058)
Wear Limit ... .. . . 005 (.12)
2.3L
Crankshaf t
End Pl ay
New or Rebuild .................. .003-.009 (.07-.23)
Wear Limit ... .. . .011 (.29)
Runout . ... . . . . 0010 (.025)
Mai n Beari ngs
Journal Diameter ............ 2.281-2.282 (57.96-57.98)
Journal Qut-of-Round ..................... . 0010 (.025)
Journal Taper . ... ... . 0010 (.025)
Gl Cearance ................. . 0010-. 0020 (.025-.050)
New or Rebuild .............. . 0010-. 0020 (.025-.050)
Wear Limt ... . 006 (.16)
Connecting Rod Bearings
Journal Diameter ...... 1.8802-1.8810 (47.758-47.778)
Journal Qut-of-Round ..................... . 0010 (.025)
Journal Taper . ... ... . 0010 (.025)
Gl Cearance ................. . 0007-.0023 (.018-.058)

New or Rebuild .............. . 0004-.0023 (.010-.058)
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Wear Limit ... .. . . 005 (.12)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
PISTON, PINS & RINGS SPECIFICATIONS
PI STON, PINS & RINGS SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Application Speci fication

2.2L Pistons
Standard Si ze

Clearance (Maximum) .......... ... ... ...... . 0016 (.040)

Diameter ... ... . 3.188 (80.98)
1st Oversize .010 (.025)

Clearance (Maximum) .......... ... ... ...... . 0016 (.040)

Diameter ... ... . 3.198 (81.23)
2nd Oversi ze . 020 (.050)

Cearance (Maximum) .......... ... ........ . 0016 (.040).

Diameter ... ... . 3.208 (81.48)

2.3L Pistons
Standard Si ze

Clearance (Maximum) .......... ... ... ...... . 0016 (.040)
Diameter ... ... . 3.247 (82.48)
1st Oversize .010 (.025)
Clearance (Maximum) .......... ... ... ...... . 0016 (.040)
Diameter ... ... 3.257 (82.74)
2nd Oversi ze . 020 (.050)
Clearance (Maximum) ...................... . 0016 (.040)
Diameter ... ... 3.267 (82.98)
2.2L & 2.3L Piston Pins
Piston Fit ... . . . . Interference

2.2L & 2.3L Piston Rings
No.1l (Top R ng)

End Gap ... ... . 008-.020 (.20-.50)

Side Clearance ................ . 0010-.0298 (.025-.075)
No. 2 (2nd Ri ng)

End Gap ... ... . 008-.020 (.20-.50)

Side Clearance ................ . 0010-.0298 (.025-.075)
No.3 (G| Control)

End Gap ... .. . . 008-.020 (.20-.50)

Side Clearance ................ . 0010-. 0020 (.025-.050)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
CYLINDER BLOCK SPECIFICATIONS

CYLI NDER BLOCK SPECI FI CATI ONS TABLE

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication

2.2L

Cylinder Bore
Standard Diameter ............ ... .. ... ... 3.189 (81.01)
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Ist Oversize . ... ... 3.199 (81.26)
2nd Oversize ... ... 3.209 (81.51)
Maxi mum Qut-of -Round ..................... . 0030 (.075)
2.3L
Cylinder Bore
Standard Diameter ............ .. ... ... ... 3.248 (82.51)
Ist Oversize . ... ... 3.258 (82.76)
2nd Oversize ... ... 3.268 (83.01)
Maxi mum Qut-of -Round ..................... . 0030 (.075)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
VALVES & VALVE SPRINGS SPECIFICATIONS (1)

VALVES & VALVE SPRI NGS SPECI FI CATI ONS TABLE (1)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
2.2L
I nt ake Val ves (2)
Face Angle ... .. . 4590
Head Diameter . ......... . .. . ... 1.49 (38.0)
Length ... 3.58 (91.0)
Stem D anmeter . ... ... . 315 (8.00)
Exhaust Val ves (2)
Face Angle ... .. . 4590
Head Diameter .......... ... ... . ... ... 1.299 (33.00)
Length ... .. 3.575 (90. 80)
Stem D anmeter ... .. . 315 (8.00)
2.3L
I nt ake Val ves (2)
Face Angle ... .. . 4590
Head Diameter .......... ... .. ..., 1.575 (40.00)
Length ... .. 3.582 (91.00)
Stem D anmeter ... ... . 315 (8.00)
Exhaust Val ves (2)
Face Angle ... .. . 4590
Head Diameter .......... ... . .. . ... ... 1.299 (33.00)
Length ... .. 3.575 (90. 80)
Stem D anmeter ... ... . 315 (8.00)

(1) - Valve spring information not avail abl e.

(2) - Do not machine valves. Hand |lap only.

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
CYLINDER HEAD SPECIFICATIONS - 2.2L & 2.3L

CYLI NDER HEAD SPECI FI CATI ONS TABLE - 2.2L & 2.3L

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication

Cylinder Head Height .................... 5.226 (132.75)
Maxi mum VArpage . ... . 006 (0.15)
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Val ve Seats
I nt ake Val ve

Seat Angle ... .. 4590

Seat Wdth ... ... ... . .. . . . 080 (2.00)
Exhaust Val ve

Seat Angle ... .. 459

Seat Wdth ... ... .. . .. . . . 094 (2.40)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
CAMSHAFT SPECIFICATIONS - 2.2L & 2.3L

CAMSHAFT SPECI FI CATI ONS TABLE - 2.2L & 2.3L
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
Bore Diameter . ....... ... .., Not Avail abl e
End Play ... ... . 006 (0.15)
Radial Play ....... .. ... . . . . . . . .. . 004 (0.10)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

END OF ARTICLE



