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      7HFKQLFDO�GDWD��JHQHUDO�
      (QJLQH�QXPEHU��ORFDWLRQ 



 

      The engine number ("Code letters" and "Serial 
number") is located between cylinders 1 and 3 
on the cylinder block.  

 There is also a sticker on the toothed belt 
guard showing the "Engine code" and "Serial 
number".  

 The engine code is also included on the 
vehicle data plate.  
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(QJLQH��WHFKQLFDO�GDWD�WDEOH 

(QJLQH�&RGH�OHWWHUV� $$)� $&8� 
Manufactured  12.90 02.94  03.94 07.96  

Cylinder arrangement    In-line  In-line  

Displacement  ltr.  2.5  2.5  

Output  kW at rpm  81/4500  81/4500  

Torque  Nm at rpm  190/2200  1901)/2200  

Bore  diameter mm  81.0  81.0  

Stroke  mm  95.5  95.5  

Compression ratio :1  8.5:1  10.0:1  

Octane (RON) mimum    91 unleaded  91 unleaded2)  

Fuel Injection system  Digifant  Digifant  

Ignition system  Digifant  Digifant  

Firing order  1-2-4-5-3  1-2-4-5-3  
 

1) 195 Nm when 95 RON premium unleaded fuel is used.  

2) Optional with RON 95 unleaded.  
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(QJLQH�&RGH�OHWWHUV� $$)� $&8� 
Knock sensor control  -  x  

On Board Diagnostic  x  x  



Oxygen sensor control  x  x  

Three Way Catalyst  x  x  

Turbocharging  -  -  

Exhaust Gas Recirculation  -  x  

Secondary Air Injection system  -  x  
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      (QJLQH��UHPRYLQJ�DQG�
LQVWDOOLQJ�

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VAG 1921 Pliers for spring type clips 
 

      
 3227 Engine stand 

 

      
 VAG 1383 A Engine/transmission jack 

 

      
 2024 A Lifting tackle 

 

      
 VW 540 Engine bracket 

 

      
 3250 Support device 

 

      
 G 000 100 grease 

 

      
 VAG 1331 5 - 50 Nm (3.5 to 37 ft lb) Torque 
wrench  

 

      
 VAG 1332 40 - 200 Nm (30 to 148 ft lb) 
Torque wrench  

 

      
 Cable tie 

 

      
 VAG 1306 Drip tray 
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      (QJLQH�UHPRYDO�QRWHV 

      
 5HPRYH�WKH�HQJLQH�GRZQZDUG�WRJHWKHU�ZLWK�
WKH�WUDQVPLVVLRQ�  

 



      
 2EWDLQ�WKH�UDGLR�VHFXULW\�FRGH�IURP�WKH�
FXVWRPHU��EHIRUH�GLVFRQQHFWLQJ�WKH�EDWWHU\�
*URXQG�VWUDS�  

 

      
 'LVFRQQHFW�EDWWHU\�*URXQG�VWUDS�ZLWK�LJQLWLRQ�
VZLWFKHG�2))�  

 

      
 $OO�FDEOH�WLHV�ZKLFK�DUH�RSHQHG�RU�FXW�WR�UHPRYH�WKH�HQJLQH�PXVW�EH�UHSODFHG�LQ�WKH�
VDPH�SRVLWLRQ�ZKHQ�UH�LQVWDOOLQJ�WKH�HQJLQH�  

 

      :$51,1*� 
      )LUH�KD]DUG��'R�127�KDYH�DQ\WKLQJ�LQ�WKH�

DUHD�WKDW�FDQ�LJQLWH�IXHO� 
      -  Insert 3250 left and right support device to 

support the upper control arm  
 

       

      5HSDLU�0DQXDO��6XVSHQVLRQ��:KHHOV��6WHHULQJ��
5HSDLU�*URXS���    

      -  Removing sound dampening tray: 
 

       

      5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS�
����*HQHUDO�ERG\�UHSDLUV    

      -  Drain engine coolant Page 19-16 
 

      9HKLFOHV������ � 
      -  Radiator grille, removing: 

 

       

      5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS�
����*HQHUDO�ERG\�UHSDLUV    

 ���� 
 

 
 

      $OO�YHKLFOHV� 



 

     
-  Unscrew left and right mounting screws -1-. 

-  Tilt lock carrier and radiator out and forward -
arrow-.  

-  Pull radiator coolant hoses off engine using 
VAG 1921 hose clip pliers.  

-  Pull connectors off thermoswitch and radiator 
fan.  

9HKLFOHV� ����� 

 

     
-  Drive out left and right spreader clip pins -

arrows- and unclip spreader clips from radiator 
bracket.  

$OO�YHKLFOHV� 

-  Lift out radiator with fan, air guide and lock 
carrier.  

-  Unscrew speedometer drive at transmission. 

-  Unhook throttle cable from throttle body and 
support bracket.  

-  Remove mechanical clutch control cable (or 
hydraulic clutch slave cylinder)  

5HSDLU�0DQXDO����6SHHG�0DQXDO�7UDQVPLVVLRQ��
5HSDLU�*URXS���   
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      9HKLFOHV�ZLWK�PDQXDO�WUDQVPLVVLRQ� 
      -  Disconnect selector mechanism from 

transmission.  
 

       

      5HSDLU�0DQXDO����6SHHG�0DQXDO�
7UDQVPLVVLRQ��5HSDLU�*URXS���    

      9HKLFOHV�ZLWK�$XWRPDWLF�WUDQVPLVVLRQ� 
      -  Remove selector lever cable from 

transmission:  
 



       

      5HSDLU�0DQXDO����6SG��$XWRPDWLF�
7UDQVPLVVLRQ��5HSDLU�*URXS�����   

      9HKLFOHV�ZLWK�$�&� 
      -  Observe additional information and work 

instructions Page 10-11  
 

      $OO�YHKLFOHV� 
      -  Disconnect power steering pump lines from 

engine, drain fluid  
 

       

      5HSDLU�0DQXDO��6XVSHQVLRQ��:KHHOV��6WHHULQJ��
5HSDLU�*URXS���    

      -  Remove left-hand drive shaft and disconnect 
right-hand drive shaft at transmission  

 

       

      5HSDLU�0DQXDO��6XVSHQVLRQ��:KHHOV��6WHHULQJ��
5HSDLU�*URXS���    

      -  Remove front exhaust pipe with Oxygen 
sensor Page 26-1  

 

      -  Disconnect pressure and return hoses from 
power steering  

 

       

      5HSDLU�0DQXDO��6XVSHQVLRQ��:KHHOV��6WHHULQJ��
5HSDLU�*URXS���    
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-  Bolt engine stand 3227 with 20 Nm (15 ft lb) 

to cylinder block  

-  Carefully lift engine and transmission using 
VAG 1383 A engine and transmission jack  

 

 

     
-  Unscrew 2 mounting bolts -arrows- from 

transmission mounting on sub-frame  

-  Remove engine and transmission mounting 
center bolts on right and left in engine 
compartment.  

-  Remove engine with transmission downward, 
guide power steering fluid return hose.  

1RWH�  
:KHQ�ORZHULQJ��FDUHIXOO\�JXLGH�WKH�HQJLQH�DQG�
WUDQVPLVVLRQ�DVVHPEO\�WR�SUHYHQW�GDPDJH�WR�WKH�
ERG\ZRUN� 
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      (QJLQH�DVVHPEO\�VWDQG��PRXQWLQJ 

      -  Remove transmission. 
 

 

     
-  Attach lifting bar and two lifting bar extensions 

as shown and lift engine with workshop crane  

:$51,1*� 
6HFXUH�DOO�KRRNV�DQG�ORFDWLQJ�SLQV�ZLWK�ORFNLQJ�
SLQV��DUURZV�� 



 

     
-  Attach engine support bracket VW 540 and 

secure to engine stand to carry out repairs.  
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      1RWHV�RQ�LQVWDOOLQJ 

      Installation is carried out in the reverse of the 
removal sequence, when installing, note the 
following:  

      9HKLFOHV�ZLWK�PDQXDO�WUDQVPLVVLRQ� 
      -  Check clutch release bearing for wear, 

replace if necessary.  
 

      -  Lightly grease clutch release bearing, release 
bearing guide sleeve and splines on input 
shaft with G 000 100.  

 

      $OO�YHKLFOHV 

      -  Check if dowel sleeves for centering engine 
and transmission are in the cylinder block, 
install if necessary.  

 

      -  Place intermediate plate on dowel sleeves 
and secure at several points on cylinder block 
with a small amount of grease.  

 

      -  Align engine mountings stress-free by rocking. 
 

      -  Adjust accelerator cable Page 20-23 
 

      -  Do not interchange fuel supply line (black) on 
junction piece and return line (blue) on fuel 



distributor.  
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      -  Install front exhaust pipe with Oxygen sensor 
probe and align exhaust system free of 
tension Page 26-1  

 

      -  Electrical connections and routing: 
 

       

      5HSDLU�0DQXDO��(OHFWULFDO�(TXLSPHQW��5HSDLU�
*URXS���    

      -  Fill with coolant Page 19-16 
 

      9HKLFOHV�ZLWK�PDQXDO�WUDQVPLVVLRQ� 
      -  Check selector mechanism adjustment, adjust 

if necessary  
 

       

      5HSDLU�0DQXDO����6SG��0DQXDO�7UDQVPLVVLRQ��
5HSDLU�*URXS���    

      9HKLFOHV�ZLWK�DXWRPDWLF�WUDQVPLVVLRQ� 
      -  Install selector cable on transmission, adjust if 

necessary:  
 

       

      5HSDLU�0DQXDO����6SG��$XWRPDWLF�
7UDQVPLVVLRQ������5HSDLU�*URXS���    

      or  

       

      5HSDLU�0DQXDO����6SG��$XWRPDWLF�
7UDQVPLVVLRQ��3���5HSDLU�*URXS���    
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      $OO�YHKLFOHV 

      -  Top off hydraulic oil G 002 000 in reservoir. 
 

      -  Start engine. Turn steering to full left and right 
locks. Check fluid level with engine running 
and wheels in straight-ahead position.  

 

         Fluid level: between Max. and Min. 
marking, if necessary top off hydraulic 
fluid.  

 

      -  Check and if necessary adjust ignition timing: 
 

       

      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS�����,QMHFWLRQ�DQG�LJQLWLRQ�V\VWHP    

      -  Idle speed checking 
 

       

      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS�����LGOLQJ�FKHFN�RU�LGOLQJ�
DGMXVWPHQW    

      -  Check headlight adjustment and adjust if 
necessary:  

 

       

      0DLQWHQDQFH�ERRNOHW    
 ����� 
 

 
 

      7LJKWHQLQJ�WRUTXHV 

      &RQQHFWLRQ� � 7LJKWHQLQJ�
WRUTXH� 

Engine to 
transmission  

M12  80 Nm  

59 ft lb  



  M10  60 Nm  

44 ft lb  

  M8  20 Nm  

15 ft lb  

Console to 
transmission  

M10 x 
60  

65 Nm  

48 ft lb  

  M10 x 
28  

45 Nm  

33 ft lb  

Engine to 
transmission  

M10  65 Nm  

48 ft lb  

Drive shaft to 
flanged shaft  

  55 Nm  

41 ft lb   
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      9HKLFOHV�ZLWK�$�&��DGGLWLRQDO�
LQIRUPDWLRQ 

      :$51,1*� 
      'R�127�RSHQ�WKH�$�&�UHIULJHUDQW�FLUFXLW� 
      1RWH�  
      7R�SUHYHQW�GDPDJH�WR�WKH�FRQGHQVHU�DQG�

UHIULJHUDQW�OLQHV�KRVHV��PDNH�VXUH�WKDW�WKH�OLQHV�
DQG�KRVHV�DUH�QRW�VWUHWFKHG��NLQNHG�RU�EHQW� 

      To remove and install the engine without 
opening the refrigerant circuit:  

      -  Remove A/C compressor and condenser and 
lay to one side so that the refrigerant 
lines/hoses are not stressed.  

 

13 - Engine - Crankshaft, Cylinder block  

(QJLQH��GLVDVVHPEOLQJ�DQG�DVVHPEOLQJ  
Part I  
Part II > 07.95  
Part II, 08.95 >  
Part III  



Part IV  
Ribbed belt, removing and installing  
Toothed belt, removing and installing  
Generator V-belt tension, adjusting  
Ribbed belt tensioner, removing and installing  

&UDQNVKDIW�DQG�IO\ZKHHO�DVVHPEOLHV��GLVDVVHPEOLQJ�DQG�DVVHPEOLQJ  
Crankshaft oil seal (pulley end), replacing  
Crankshaft dimensions in millimeters  
Drive plate, removing and installing  

3LVWRQV�DQG�FRQQHFWLQJ�URGV��GLVDVVHPEOLQJ�DQG�DVVHPEOLQJ  
Piston and cylinder, dimensions  

���� 
 

 
 

 

   (QJLQH��
GLVDVVHPEOLQJ�
DQG�DVVHPEOLQJ�
1RWHV�  

 $OZD\V�UHSODFH�VHDOV�DQG�JDVNHWV�  
 ,I�GXULQJ�UHSDLU�ZRUN��PHWDO�VKDYLQJV�RU�
ODUJH�TXDQWLWLHV�RI�
VPDOO�PHWDO�SDUWLFOHV�
DUH�IRXQG�LQ�WKH�
HQJLQH�RLO��FDXVHG��
IRU�H[DPSOH��E\�
SDUWLDO�VHL]XUH�RI�WKH�
FUDQNVKDIW�DQG�
FRQQHFWLQJ�URG�
EHDULQJV���WKHQ��
EHVLGH�WKRURXJKO\�
FOHDQLQJ�RXW�WKH�RLO�
SDVVDJHV��UHSODFH�
WKH�RLO�FRROHU�  

I Page 13-2   

II Page 13-5   

III Page 13-9   

IV Page 13-12   
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   3DUW�, 

��� %UDFNHW  
 Removing and 
installing ribbed 
belt tensioning 
device Page 
13-26  

��� 7HQVLRQLQJ�
HOHPHQW�IRU�
WHQVLRQLQJ�UROOHU  

��� 0RXQWLQJ�VFUHZ�
IRU�YLEUDWLRQ�
GDPSHU�ZLWK�
ULEEHG�EHOW  

 20 Nm (15 ft lb) 

  ribbed belt pulley 

 20 Nm (15 ft lb) 
+ 1/4 turn (90 )  

��� ���1P����IW�OE�  
��� 9LEUDWLRQ�GDPSHU�

PRXQWLQJ�EROW  
 Loosen and 
tighten using 
3419 Counter-
hold Page 13-
17  

  Screw length: 65 
mm  

 Coat threads and 
bolt head contact 
surface with 
sealing paste: 
AMV 188 001 02  

 Tightening 
torque: 460 Nm 
(340 ft lb)  

  Screw length: 110 
mm  

 Torque: 160 Nm 
(118 ft lb) + 1/2 



turn (180 ) 
further  

 2 x 90  
additional turns 
can be 
performed in 
stages.  
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   ��� 9LEUDWLRQ�GDPSHU�
ZLWK�ULEEHG�EHOW�
SXOOH\  

 10.91  

 Damper and 
sprocket can 
only be installed 
in one position  

��� 9�EHOW  
 09.91 

 for power 
steering pump  

 Check tension 
using thumb 
Deflection: new 
and used V-belts 
approx. 5 mm  

5HSDLU�0DQXDO��
6XVSHQVLRQ��:KHHOV��
6WHHULQJ��5HSDLU�*URXS�
��   

��� 9�EHOW  
 09.91 

 For Generator 

 Check tension 
using thumb: 
max. deflection:  

  New ribbed belt 



approx. 2 mm  

  Used ribbed belt 
approx. 5 mm  

 Checking V-belt 
tension: vehicles 
with toothed rack 
tensioner Page 
13-24  

��� 9LEUDWLRQ�GDPSHU�
ZLWK�9�EHOW�SXOOH\  

 09.91 

 Damper and 
sprocket can 
only be installed 
in one position  
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   ���� 5LEEHG�EHOW  
 10.91  

 Mark direction of 
rotation before 
removing  

 Check for wear 

 Remove and 
install with 3299 
lever Page 13-
14 , Figs. 1 and 2 

���� 6SDFHU�VOHHYH  

���� &RYHU�FDS  

���� ,GOHU�ZKHHO  
���� ���1P�����IW�OE�  
���� 7HQVLRQLQJ�OHYHU  
���� 7HQVLRQHU  
���� 7HQVLRQLQJ�UROOHU�

PRXQWLQJ�EROW  
 

 ���� 
 

 
 



 

   3DUW�,,� ����� 

��� )URQW�WRRWKHG�EHOW�
JXDUG�XSSHU�
VHFWLRQ  

��� ���1P�����IW�OE�  
 Tensioning roller 
mounting nut, 15 
Nm (11 ft lb)  

��� :DVKHU  
 With locking tab 

��� 7HQVLRQLQJ�UROOHU  
 10.91  

 Removing, 
installing, 
tensioning 
toothed belt 
Page 13-17  

��� &DPVKDIW�
VSURFNHW�
PRXQWLQJ�EROW  

 Observe steel 
type marking on 
bolt head:  

  8.8 = 85 Nm (63 ft 
lb)  

  10.9 = 100 Nm (74 
ft lb)  

 Loosen and 
tighten using 
3036 counter-
hold  

��� 7RRWKHG�EHOW  
 Removing and 
installing Page 
13-17  

 

 ���� 
 

 
 



 

   ��� &DPVKDIW�
VSURFNHW  

 Note position 
when installing 
toothed belt 
Page 13-17  

��� ���1P����IW�OE�  
��� 7RRWKHG�EHOW�

JXDUG���UHDU  
 To remove: take 
off vibration 
damper if 
necessary  

���� &UDQNVKDIW�
VSURFNHW  

���� ,GOHU�ZKHHO  
���� )URQW�WRRWKHG�EHOW�

JXDUG��ORZHU�
VHFWLRQ  

 To remove: take 
off vibration 
damper if 
necessary  
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   3DUW�,,�������  

��� )URQW�WRRWKHG�EHOW�
JXDUG��XSSHU�
VHFWLRQ  

��� 7RRWKHG�EHOW  
 Mark direction of 
rotation before 
removing  

 Check for wear 

 Do not kink 

 Removing and 
installing Page 
13-17  

��� &DPVKDIW�
VSURFNHW�
PRXQWLQJ�EROW  

 Observe steel 
type marking on 
bolt head:  

  8.8 = 85 Nm (63 ft 
lb)  

  10.9 = 100 Nm (74 
ft lb)  

 Loosen and 
tighten using 
3036 counter-
hold  

��� &DPVKDIW�
VSURFNHW  

 Note position 
when installing 
toothed belt 
Page 13-17  

��� 5HDU�WRRWKHG�EHOW�
JXDUG��XSSHU�
VHFWLRQ  

��� ���1P�����IW�OE�  
 

 ���� 
 



 
 

 

   ��� &RRODQW�SXPS  

 Without 
elongated holes  

 Check shaft for 
ease of 
movement  

 If damaged and 
leaking, replace 
assembly  

��� 2�ULQJ  

 If leaking and 
damaged replace 

��� 5HDU�WRRWKHG�EHOW�
JXDUG��ORZHU�
VHFWLRQ  

���� ���1P����IW�OE�  
���� 7HQVLRQLQJ�UROOHU  
���� &UDQNVKDIW�

VSURFNHW  
���� 7RRWKHG�EHOW�

JXDUG  
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   3DUW�,,, 

��� &DS  

��� 2LO�ILOOHU�WXEH  

��� &RYHU�FDS  

��� ���1P����IW�OE�  
��� 7R�VWRS�SODWH  

 Breather hose 
secured with 
bracket to oil 
filler pipe item -2-  

 Make sure 
sufficient 
clearance to 
throttle valve 
housing  

��� 3RVLWLYH�
&UDQNFDVH�
9HQWLODWLRQ�YDOYH  

��� 6HDOLQJ�ULQJ  

 Replace if 
damaged  

��� &\OLQGHU�KHDG�
FRYHU  

 With oil deflector 

��� 'LVKHG�ZDVKHU  
���� 8SSHU�VHDOLQJ�

ZDVKHU  
 Replace if 
damaged  

���� &\OLQGHU�KHDG�
FRYHU�JDVNHW  

 Replace if 
damaged  

 

 ����� 
 

 
 



 

   ���� &\OLQGHU�KHDG�
EROW  

 Sequence when 
loosening and 
tightening 
Page 15-7  

���� ���1P�����IW�OE�  
���� 'LVWULEXWRU  

 Installing: 

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

���� 2�ULQJ  

 Replace if 
damaged  

���� 5HWDLQLQJ�FOLS  

���� &\OLQGHU�KHDG�
JDVNHW  

 Replace 

 If replaced; 
completely 
replace coolant  

���� $IWHU�UXQ�FRRODQW�
WKHUPDO�VZLWFK��
)����ZLWK�(QJLQH�
&RRODQW�
7HPSHUDWXUH�
VZLWFK��*��  

 Yellow, 4-pin 

 -F95- Checking: 
Page 19-20  

 ECT switch, 
checking:  

(OHFWULFDO�:LULQJ�
'LDJUDPV��
7URXEOHVKRRWLQJ�	�
&RPSRQHQW�/RFDWLRQV�
ELQGHU�   

 ����� 



 
 
 

 

   ���� (QJLQH�&RRODQW�
7HPSHUDWXUH�
VHQVRU��*���  

 Blue, 2-pin 

 for Fuel injection 
and Ignition 
system:  

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

���� &\OLQGHU�KHDG  

 Removing and 
installing Page 
15-7  

���� :RRGUXII�NH\  

 Check for tight fit 

���� WR�MXQFWLRQ�RQ�
FRRODQW�
H[SDQVLRQ�WDQN�
3DJH������ 

���� ,QWDNH�PDQLIROG  

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

 ����� 
 

 
 



 

   3DUW�,9 

��� ���1P�����IW�OE�  
��� 6HDOLQJ�ULQJ  

 Always replace 

��� 2LO�ILOWHU�EUDFNHW  
 Installation 
position 
determined by 
fitted pin  

 With check valve 
for hydraulic 
lifters  

��� 2�ULQJ  

 Replace if 
damaged  

��� )URP�FRRODQW�SLSH�
3DJH������ 

��� 2LO�FROOHFWRU  
��� &\OLQGHU�EORFN  

 Disassembly and 
assembly: 
cylinder block, 
crankshaft and 
flywheel Page 
13-30  

��� ���1P�����IW�OE��
0�  

 Install bolt with 
hex head toward 
transmission side 

��� 2LO�SDQ  
 

 ����� 
 

 
 



 

   ���� 2LO�SDQ�JDVNHW  
 Replace 

 Do not attach 
with adhesive, 
make sure 
positioned 
correctly  

���� ���1P����IW�OE�  
 Remove and 
install using 
socket 3249  

 With flywheel 
installed: turn 
flywheel so 
recess aligns 
with bolts  

���� ���1P�����IW�OE�  
���� %UDFNHW  
���� ���1P�����IW�OE�  

 Mounted to 
cylinder head  

���� ���1P�����IW�OE�  
���� 2LO�ILOWHU  

 Loosen with oil 
filter socket 2067  

 Tighten by hand 

 Note instructions 
on filter when 
installing  

���� ���1P�����IW�OE�  
���� 2LO�FRROHU  

 Coat contact 
area to flange, 
outside seal with 
AMV 188 100 02  

 Make sure 
clearance to 
adjacent 
components  



 See note Page 
13-1  

 

 ����� 
 

 
 

      5LEEHG�EHOW��UHPRYLQJ�DQG�LQVWDOOLQJ 

      1RWH�  
      %HIRUH�UHPRYLQJ�WKH�ULEEHG�EHOW��PDUN�WKH�GLUHFWLRQ�

RI�URWDWLRQ��:KHQ�LQVWDOOLQJ�WKH�EHOW��PDNH�VXUH�LW�LV�
FRUUHFWO\�VHDWHG�LQ�WKH�SXOOH\� 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 3299 Lever 
 

      5LEEHG�EHOW��UHPRYLQJ� 
      -  Remove sound dampener tray 

 

       

      5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS���    

 

     
-  Lift tensioning roller with lever 3299 and remove 

ribbed belt from generator pulley.  

-  Remove ribbed belt. 

5LEEHG�EHOW��LQVWDOOLQJ� 
1RWH�  
%HIRUH�LQVWDOOLQJ�WKH�ULEEHG�EHOW��PDNH�VXUH�WKDW�DOO�
VXE�DVVHPEOLHV��JHQHUDWRU��$�&�FRPSUHVVRU��
SRZHU�VWHHULQJ�SXPS��DUH�WLJKW� 

 ����� 
 

 
 

      -  Place ribbed belt on ribbed belt pulley with 
vibration damper.  

 

      -  Lift tensioning roller with 3299 and install 



tension ribbed belt.  
 

 
     

Belt drive without A/C compressor  

 
     

Belt drive with A/C compressor  

 ����� 
 

 
 

 

     
Basic belt drive  

-  Start engine and check belt running. 
 

 ����� 
 

 
 

      7RRWKHG�EHOW��UHPRYLQJ�DQG�LQVWDOOLQJ 

      $GMXVWLQJ�YDOYH�WLPLQJ� 
      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 



      
 Ring wrench 3355 

 

      
 Counter-hold tool 3248 A 

 

      
 Torque wrench VAG 1331 5 to 50 Nm (4 to 40 
ft lb)  

 

      
 Torque wrench VAG 1601 150 to 800 Nm (100 
to 600 ft lb)  

 

      5HPRYLQJ� 
      -  Removing sound dampening tray: 

 

       

      5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS��� 
   

      -  Removing V-belt or ribbed belt Page 13-14 . 
 

      -  Remove front toothed belt guard -upper part-. 
 

 

     
-  Fit counterhold tool 3419 and loosen vibration 

damper and crankshaft sprocket.  

-  Remove vibration damper center bolt. 

-  Remove the 4 x M8 crankshaft vibration 
damper/toothed belt pulley mounting bolts.  

-  Remove vibration damper. 
 

 ����� 
 

 
 

      -  Remove front toothed belt guard -lower part-. 
 

      -  Mark direction of rotation of toothed belt. 
 

      -  Loosen tensioning roller or coolant pump and 
remove toothed belt.  

 



      ,QVWDOOLQJ� 
      

 Pistons not positioned at TDC  
 

      1RWH�  
      :KHQ�WXUQLQJ�WKH�FDPVKDIW�WKH�FUDQNVKDIW�PXVW�QRW�

EH�DW�7'&��'DQJHU�RI�GDPDJH�WR�YDOYHV�SLVWRQ�
FURZQ� 

      9HKLFOHV�������  

 

     
-  Install tensioning roller -1- so that the tensioning 

roller tab seats in the toothed belt guard lower 
section moving pin -arrow A-.  

-  Tighten tensioning roller mounting bolt hand 
tight.  

&RQWLQXHG�IRU�DOO�YHKLFOHV 

-  Place toothed belt on crankshaft sprocket, relay 
roller or tensioning roller and coolant pump (note 
direction of rotation).  

9HKLFOHV� ����� 

-  Install lower toothed belt guard and install 
mounting bolt M8 for coolant pump.  

 

 ����� 
 

 
 

      If tensioning roller is installed  

      -  Tighten to 20 Nm (15 ft lb) 
 

      &RQWLQXHG�IRU�DOO�YHKLFOHV 

      -  Torque vibration damper to crankshaft toothed 
belt sprocket (4 M8 bolts)  

 

         V-belt pulley: 20 Nm (15 ft lb) 
 

         Ribbed belt pulley: 20 Nm (15 ft lb) + 1/4 
turn (90 further)  

 



      -  Install vibration damper center bolt. 
 

      9HKLFOHV�ZLWK�ORQJ�FHQWHU�EROW������PP� 

 

     
-  Insert counter-hold tool 3419 and tighten 

crankshaft vibration damper and crankshaft 
toothed belt sprocket center bolt  

   160 Nm (118 ft lb) plus 180  (1/2 turn 
additional) the additional 1/2 turn can be 
completed in several stages.  

9HKLFOHV�ZLWK�VKRUW�FHQWHU�EROW�����PP� 

-  Coat threads and bolt head contact surface of 
center bolt with AMV 188 001 02.  

 

 

     
-  Insert counter-hold 3419 and secure vibration 

damper and crankshaft sprocket  

   Tightening torque: 460 Nm (340 ft lb) 
 

 ����� 
 

 
 

      &RQWLQXHG�IRU�DOO�YHKLFOHV 

 

     
-  Set camshaft sprocket to marking TDC Cyl. 1. 

The marking on the camshaft sprocket must 
align with the mark on the rear toothed belt 
guard -arrow-.  

 



 

     
Engine installed:  

-  Set flywheel -A- or drive plate -B- to TDC No. 1 
cylinder.  

Engine removed:  

-  Bring mark on vibration damper -C- and mark on 
lower toothed belt guard into alignment.  

 

 ����� 
 

 
 

      7HQVLRQLQJ�WRRWKHG�EHOW� 
      $GMXVWPHQW�FRQGLWLRQV� 
      

 Engine cold  
 

      9HKLFOHV�ZLWK�WHQVLRQLQJ�UROOHU� ������ 

 

     
-  Loosen nut -1- and check that tensioning roller 

moves freely, then place toothed belt on 
camshaft sprocket (note direction of rotation).  

-  Tighten tensioning roller mounting bolt hand 
tight.  

-  Turn engine approx. 2 turns until just before 
TDC.  

-  To tighten toothed belt, turn crankshaft slowly to 
TDC position (crankshaft must not jump back) 
tighten tightening roller nut.  

   Tightening torque: 15 Nm (11 ft lb) 
 

 ����� 
 

 
 

      9HKLFOHV�ZLWK�WHQVLRQLQJ�UROOHU������� � 
      -  Place toothed belt on crankshaft sprocket. For 

used belts note direction of rotation.  
 

      1RWH�  



      )RU�XVHG�EHOWV��QRWH�RU�PDUN�WKH�GLUHFWLRQ�RI�
URWDWLRQ� 

      -  Tighten tensioning roller mounting bolt hand 
tight.  

 

 

     
-  Turn tensioning roller clockwise onto the 

tensioning roller internal stop using 3355 box 
wrench. Then turn tensioning roller back until 
both pointers are aligned -arrow B-.  

-  Tighten tensioning roller mounting bolt 

   20 Nm (15 ft lb) 

9HKLFOHV�ZLWKRXW�WHQVLRQLQJ�UROOHU� 

 

     
-  Place toothed belt on camshaft sprocket. 

-  Tighten toothed belt by turning loosened coolant 
pump to left and upward  

 

 ����� 
 

 
 

      1RWH�  
      2Q�ROGHU�HQJLQHV��9:�UHFRPPHQGV�WKDW�VHDOLQJ�

VXUIDFHV�EH�FOHDQHG�DQG�WKH�2�ULQJ�UHSODFHG�ZKHQ�
ORRVHQLQJ�WKH�FRRODQW�SXPS� 



 

     
It must be possible to turn the toothed belt 90  
with the thumb and forefinger between camshaft 
and intermediate shaft sprockets.  

-  Tighten coolant pump mounting bolts 

   20 Nm (15 ft lb) 

&RQWLQXHG�IRU�DOO�YHKLFOHV 

-  Rotate crankshaft two full turns and check 
adjustment.  

-  Install upper toothed belt guard. 

-  Check ignition timing and adjust if necessary 

5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��5HSDLU�
*URXS���   

-  Install ribbed belt Page 13-14 . 

-  Install power steering pump V-belt and adjust 
Page 13-3 , item 17  

-  Install generator V-belt and adjust Page 13-24 
 

 ����� 
 

 
 

      *HQHUDWRU�9�EHOW�WHQVLRQ��DGMXVWLQJ 

      (Only for vehicles with toothed rack tensioner)  

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 Ring insert SW 22 -VAG 1410/2 
 

      
 Torque wrench VAG 1410 4 to 20 Nm (3 to 15 
ft lb)  

 

      
 Torque wrench VAG 1331 5 to 50 Nm (3.7 to 
37 ft lb)  

 

      :RUN�VHTXHQFH� 
      -  Removing sound dampening tray 

 



       

      5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS��� 
   

 

     
-  Loosen all mounting bolts for tensioning bracket 

-A- and generator at least one turn.  

1RWH�  
,W�PXVW�EH�SRVVLEOH�WR�PRYH�WKH�JHQHUDWRU�E\�
KDQG� 

 ����� 
 

 
 

 

     
-  Tension V-belt by turning the tensioning nut -

B- with torque wrench.  

   Specification: 

   New V-belt: 8 Nm (6 ft lb) 

   Used V-belt: 4 Nm (3 ft lb) 

-  Tighten tensioning nut mounting bolt 

   30 Nm (22 ft lb) 

-  Tighten generator mounting mounting bolt 

   35 Nm (26 ft lb) 

-  Tighten tensioning bracket to cylinder 
head/lifting eye  

   25 Nm (18 ft lb) 

-  Start engine and let idle for approx. 5 minutes. 

-  Switch OFF ignition. 

-  Again tighten V-belt by turning the tensioning 
nut -B- with torque wrench  

   Specifications: 

   New V-belt: 8 Nm (6 ft lb) 



   Used V-belt: 4 Nm (3 ft lb) 
 

 ����� 
 

 
 

      5LEEHG�EHOW�WHQVLRQHU��UHPRYLQJ�DQG�
LQVWDOOLQJ� 

      1RWH�  
      )RU�YHKLFOHV�ZLWK�WRRWKHG�UDFN�JHQHUDWRU�WHQVLRQ�

DGMXVWHU� 
      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VAG 1921 spring clip pliers 
 

      
 3299 Lever 

 

      
 3227 Engine stand 

 

      
 VAG 1383 A Engine/transmission jack 

 

      
 Wooden wedge 

 

      1RWHV�  
      

 :KHQ�ORZHULQJ�HQJLQH��PDNH�VXUH�WKDW�IURQW�
H[KDXVW�SLSH�GRHV�QRW�OD\�RQ�VWHHULQJ�JHDU�  

 

      
 :KHQ�SXVKLQJ�WKH�HQJLQH�IRUZDUG�PDNH�VXUH�
WKDW�WKH�SLSHV�DQG�KRVHV�DUH�QRW�VWUHWFKHG�RU�
GDPDJHG�  

 

      5HPRYLQJ� 
      9HKLFOHV������ � 
      -  Remove radiator grille 

 

       

      5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS�
��    

 



����� 
 

 
 

      &RQWLQXDWLRQ�IRU�DOO�YHKLFOHV� 

 

     
-  Remove left and right mounting bolts -1-. 

-  Fold lock carrier and radiator out forward -
arrow-.  

-  Remove air cleaner housing. 

-  Remove power steering line retainers from 
tensioner bracket and engine mounting.  

-  Remove sound dampener tray 

5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS��� 
  

-  Remove ribbed belt using 3299 lever Page 
13-14  

-  Unbolt right-hand drive shaft at transmission 

5HSDLU�0DQXDO��6XVSHQVLRQ��:KHHOV��6WHHULQJ��
5HSDLU�*URXS���   

 

     
-  Bolt engine stand 3227 onto cylinder block and 

tighten  

   20 Nm (15 ft lb) 

-  Slightly raise engine and transmission using 
VAG 1383 A engine and transmission jack  

 

 ����� 
 

 
 



 

     
-  Unscrew 2 mounting bolts -arrows- from 

transmission support on sub-frame.  

-  Loosen engine and transmission mounting 
center bolt, on left in engine compartment, by 
1 turn.  

-  Remove right-hand engine mount center 
bolt(s).  

 

 

     
-  Lower engine using VAG 1383 A engine and 

transmission jack as far as possible, push 
forward and prevent from swinging back by 
mounting with wooden wedge -arrow-.  

 

 ����� 
 

 
 

 

     
-  Remove ribbed belt relay roller -arrow-. 

-  Remove ribbed belt tensioning roller. 

-  Remove tensioner retainer and engine 
support assembly complete -arrows-.  

Tensioner device, disassembly and assembly 
Page 13-24   

,QVWDOOLQJ� 

-  Install ribbed V-belt tensioner in reverse 
sequence of removal  

7LJKWHQLQJ�WRUTXHV� 

&RQQHFWLRQ� 7LJKWHQLQJ�
WRUTXH� 

Engine mount center bolt  65 Nm  



48 ft lb  

Drive shaft to flange shaft  55 Nm  

41 ft lb  

Transmission mount to sub-
frame  

45 Nm  

33 ft lb  

Tensioner device bracket and 
engine mount to cylinder block  

40 Nm  

30 ft lb  
 

����� 
 

 
 

 

   &UDQNVKDIW�DQG�
IO\ZKHHO�
DVVHPEOLHV��
GLVDVVHPEOLQJ�
DQG�DVVHPEOLQJ�
1RWH�  
)RU�FOXWFK�UHSDLUV� 
5HSDLU�0DQXDO����6SG��

0DQXDO�7UDQVPLVVLRQ�
��%��5HSDLU�*URXS����   

��� *DVNHW  
 Always replace 

��� 6HFXULQJ�SODWH  

��� ���1P����IW�OE�  
��� 6XFWLRQ�SLSH  

��� %HDULQJ�FDS  

 Bearing cap 1: 
Pulley end  

 Bearing cap 6: 
flywheel end  

 Bearing shell 
retaining lugs 
cylinder 



block/bearing 
cap must be on 
the same side  

��� 7KUXVW�ZDVKHU  
 For bearing cap 

 Note fixing 
arrangement  

��� ���1P�����IW�OE�  
 

 ����� 
 

 
 

 

   ��� %HDULQJ�VKHOO��  

 For bearing cap 
without oil 
groove  

 For cylinder 
block with oil 
groove  

��� 127�
$33/,&$%/(  

���� ���1P��� � � � �WXUQ�
���� ��IXUWKHU  

 Replace 

���� )O\ZKHHO  
 Can be replaced 
with engine 
installed; by first 
removing the 
transmission  

5HSDLU�0DQXDO����6SG��
0DQXDO�7UDQVPLVVLRQ��
5HSDLU�*URXS���   

5HSDLU�0DQXDO����6SG��
$XWRPDWLF�7UDQVPLVVLRQ��
5HSDLU�*URXS���   

 To remove and 
install flywheel 



counter-hold with 
3067  

 Removing and 
installing drive 
plate (for 
vehicles with 
automatic 
transmission) 
Page 13-36  

���� ���1P��� � � � �WXUQ�
���� ��IXUWKHU  

 Replace 

 Turning 90  
further can be 
carried out in 
several stages.  

���� ���1P����IW�OE�  
 

 ����� 
 

 
 



 

   ���� 6HDOLQJ�IODQJH  

 With oil seal, 
replace 
assembly  

���� *DVNHW  
 Always replace 

���� 7KUXVW�ZDVKHU  
 For cylinder 
block  

 Note installation 
arrangement  

���� &UDQNVKDIW  
 Axial clearance: 

  New: 0.07 to 0.18 
mm  

  Wear limit: 0.25 
mm  

 Check radial 
clearance using 
Plastigage  

  New: 0.016 to 
0.075 mm  

  Wear limit: 0.16 
mm  

 Do not rotate 
crankshaft when 
checking radial 
clearance  

 Crankshaft 
dimensions 
Page 13-35  

���� &\OLQGHU�EORFN  

���� %HDULQJ�VKHOO�������
�����DQG��  

 For bearing caps 
without oil 
groove  

 For cylinder 



block with oil 
groove  

 Do not 
interchange used 
bearing shells 
(mark)  

 

 ����� 
 

 
 

 

   ���� 2LO�SXPS  

 Only Replace 
complete  

 When installing 
note coupling 
ring (item 23 ) on 
crankshaft  

 Disassembling 
and assembling 

Page 17-1  

���� 0�� ����1P�����IW�
OE�  
  M6 = 10 Nm (7 ft 
lb)  

���� 2LO�VHDO  
 Replace Page 
13-34  

���� 2LO�SXPS�
FRXSOLQJ�ULQJ  

 With four drive 
lugs  

 Break open to 
pull off  

 Heat new 
coupling ring to 
200 C 
(maximum) 
before installing  

 

 ����� 
 



 
 

      &UDQNVKDIW�RLO�VHDO��SXOOH\�HQG���
UHSODFLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 3419 Counter-hold tool 
 

      
 2086 Oil seal extractor 

 

      
 2080 A Installing sleeve 

 

      5HPRYLQJ� 
      -  Remove vibration damper and toothed belt 

sprocket (use 3419 counter-hold tool to loosen 
the center bolt).  

 

      -  Remove toothed belt Page 13-17 
 

 
     

-  Press out oil seal using 2086 extractor. 

-  Lightly oil sealing lip and outer edge of oil 
seal.  

,QVWDOOLQJ� 

-  Slide oil seal over guide sleeve from 2080 A. 
 

 ����� 
 

 
 

 

     
-  Press in oil seal up to stop using sleeve from 

2080 A and center bolt from vibration damper.  

-  Install and tension toothed belt Page 13-17 

&UDQNVKDIW�GLPHQVLRQV�LQ�PLOOLPHWHUV 

+RQLQJ� 
GLPHQVLRQ� 

0DLQ�
MRXUQDO� 
�GLDPHWHU� 

&RQQHFWLQJ�
URG� 



MRXUQDO� 
GLDPHWHU� 

Basic  

dimension  

-0.022  

58.00  

-0.042  

-0.022  

47.80  

-0.042  

  

1st undersize  

-0.022  

57.75  

-0.042  

-0.022  

47.55  

-0.042  

  

2nd 
undersize  

-0.022  

57.50  

-0.042  

-0.022  

47.30  

-0.042  

  

3rd undersize  

-0.022  

57.25  

-0.042  

-0.022  

47.05  

-0.042   

 ����� 
 

 
 

      'ULYH�SODWH��UHPRYLQJ�DQG�LQVWDOOLQJ 

      /RRVHQLQJ�DQG�WLJKWHQLQJ�GULYH�SODWH� 

 

     
-  Secure counter-hold tool VW 558 to drive plate 

with M8x45 bolt. Place two M10 nuts between 
counter-hold tool and drive plate.  

   Position of counter-hold tool: 

   A - To loosen 

   B - To tighten 

,QVWDOOLQJ�GULYH�SODWH� 



 

     
-  Locate drive plate and packing plate with 

recesses -1-.  

-  Install new bolts -3- and tighten 

   30 Nm (22 ft lb) 
 

 ����� 
 

 
 

 
     

-  Check dimension -a- at three points and 
calculate average.  

   Specification: 10.7 to 12.3 mm 

If specification not obtained  

 
     

-  Remove drive plate again and install shim -2-. 

-  Tighten bolts -3- 

   30 Nm (22 ft lb) 

-  Tighten bolts -3- to 60 Nm (44 ft lb) and turn 
90  (1/4 turn) further (the additional 1/4 turn 
can be performed in several stages).  

 

 ����� 
 

 
 



 
     

   When Replacing drive plate, note 
transmission version:  

   Version -A-: 

   TDC sensor mounting in upper transmission 
housing.  

   Version -B-: 

   TDC sensor mounting in side of transmission 
housing.  

 
����� 

 
 
 

 

   3LVWRQV�DQG�
FRQQHFWLQJ�
URGV��
GLVDVVHPEOLQJ�
DQG�DVVHPEOLQJ�
1RWH�  
'R�QRW�URWDWH�FUDQNVKDIW�
ZKLOH�PHDVXULQJ�UDGLDO�
FOHDUDQFH� 

��� 3LVWRQ�ULQJ  

 Offset gaps by 
120  

 Remove and 
install using 
piston ring pliers  

 "TOP" faces 
toward piston 
crown  

 Checking ring 
gap Fig. 1  

 Checking ring to 
groove clearance 

Fig. 2  

��� 3LVWRQ  

 Checking Fig. 



3  

 Mark installation 
position and 
cylinder number  

 Arrow on piston 
crown points to 
pulley end  

 Install using 
piston ring clamp  

 

 ����� 
 

 
 

 

   ��� 3LVWRQ�SLQ  

 If difficult to 
remove, heat 
piston to 60 C  

 Remove and 
install using VW 
222a  

��� &LUFOLS  

��� &RQQHFWLQJ�URG  

 Only replace as 
a set  

 Mark cylinder 
number -A-  

 Installation 
position:  

  Marking -B- faces 
toward pulley end  

��� :ULVW�SLQ  

 Wrist pin must 
seat securely in 
connecting rod, 
not in bearing 
cap  

 

 ����� 
 



 
 

 

   ��� %HDULQJ�VKHOO  
 Note installation 
position  

 Do not 
interchange used 
bearing shells  

 Make sure that 
bearing retaining 
lugs fit tightly in 
recesses  

 Axial clearance 

  New: 0.05...0.31 
mm  

  Wear limit: 0.37 
mm  

 Check radial 
clearance with 
Plastigage:  

  New: 0.01...0.06 
mm  

  Wear limit: 0.12 
mm  

  Do not rotate 
crankshaft when 
checking radial 
clearance  

 

 ����� 
 

 
 



 

   ��� &\OLQGHU�EORFN  

 Checking 
cylinder bores 
Fig. 4  

 Piston and 
cylinder 
dimensions 
Page 13-46  

��� &RQQHFWLQJ�URG�
EHDULQJ�FDS  

 Installation 
position:  

  Marking -B- faces 
toward pulley end  

���� &RQQHFWLQJ�URG�
EROW�����1P�����IW�
OE���� � � � �WXUQ����� ��
IXUWKHU  

 Always replace 

 Oil threads and 
contact surface  

 To measure 
radial clearance 
use old bolts and 
tighten to 30 Nm 
(22 ft lb) do not 
turn further  

 

 ����� 
 

 
 

 
     

)LJ���� 3LVWRQ�ULQJ�JDS��FKHFNLQJ 

6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 

 Feeler gauge 

7HVW�VHTXHQFH� 

-  Push in ring squarely from above down to 
approx. 15 mm from bottom end of cylinder.  



3LVWRQ�ULQJ� 
Dimensions in mm  

1HZ� :HDU�OLPLW� 

Compression rings  0.20 to 0.40  1.0  

Oil scraper ring  0.25 to 0.50  1.0   

 ����� 
 

 
 

 
     

)LJ���� 5LQJ�WR�JURRYH�FOHDUDQFH��FKHFNLQJ 

6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 

 Feeler gauge 

7HVW�VHTXHQFH� 
Clean groove before check.  

3LVWRQ�ULQJ� 
Dimensions in mm  

1HZ� :HDU�OLPLW� 

Compression rings  0.02 to 0.05  0.15  

Oil scraper ring  0.02 to 0.05  0.15   

 ����� 
 

 
 

 
     

)LJ���� 3LVWRQ��FKHFNLQJ 

-  Measure pistons approx. 10 mm from the 
lower edge of skirt, 90 to the piston pin axis.  

   Deviation from nominal dimension 0.04 
mm max.  

 



 
     

)LJ���� &\OLQGHU�ERUHV��FKHFNLQJ 

-  Measure bores at 3 locations in both 
directions -A- across the engine and -B- in line 
with crankshaft.  

 Use 50 to 100 mm inside dial gauge . 

 Deviation from nominal dimension: 0.08 mm 
max.  

1RWH�  
&\OLQGHU�ERUH�PHDVXUHPHQW�PXVW�QRW�EH�
SHUIRUPHG�ZKHQ�WKH�EORFN�LV�PRXQWHG�WR�D�UHSDLU�
VWDQG�YLD�9:����DGDSWHU�EUDFNHW��,QFRUUHFW�
UHDGLQJV�ZLOO�UHVXOW�GXH�WR�ZHLJKW�GLVWULEXWLRQ�DQG�
EORFN�EHQGLQJ� 

 ����� 
 

 
 

      3LVWRQ�DQG�F\OLQGHU��GLPHQVLRQV 

      +RQLQJ� 
GLPHQVLRQ� 

� 3LVWRQ�� 
GLDPHWHU� 

&\OLQGHU�ERUH�
� 

GLDPHWHU� 
Basic 
dimen.  

mm  80.985  81.01  

1st oversize  mm  81.235  81.26  

2nd 
oversize  

mm  81.485  81.51  

 

      1RWH�  
      :KHQ�SHUIRUPLQJ�UHSDLUV�LQVWDOO�SLVWRQV�DQG�

SLVWRQ�SLQV�RI�WKH�VDPH�W\SH�DQG�SLVWRQV�ZLWK�WKH�
VDPH�ZHLJKW�FODVV�LQ�DQ�HQJLQH� 

15 - Engine - Cylinder head, Valvetrain  

&\OLQGHU�KHDG��UHPRYLQJ�DQG�LQVWDOOLQJ  
Cylinder head, removing and installing  
Compression, checking  

9DOYH�WUDLQ��VHUYLFLQJ  
Valve seats, reworking  
Hydraulic lifters, checking  
Camshaft, removing and installing  
Camshaft oil seal, removing and installing  



Valve guides, checking  
Valve guides, replacing  
Valve stem seals, replacing  

���� 
 

 
 

 

   &\OLQGHU�KHDG��
UHPRYLQJ�DQG�
LQVWDOOLQJ�
Compression checking 
Page 15-10   

1RWHV�  

 7KH�F\OLQGHU�KHDG�FDQ�EH�UHPRYHG�RU�
LQVWDOOHG�ZLWK�HQJLQH�
LQVWDOOHG�  
 :KHQ�LQVWDOOLQJ�DQ�
H[FKDQJH�F\OLQGHU�
KHDG��WKH�FRQWDFW�
VXUIDFHV�EHWZHHQ�WKH�
K\GUDXOLF�OLIWHU�DQG�
FDP�PXVW�EH�RLOHG�
DIWHU�LQVWDOODWLRQ�  
 7KH�SODVWLF�SURWHFWRUV�LQVWDOOHG�WR�SURWHFW�
WKH�RSHQ�YDOYHV��
UHPRYH�MXVW�EHIRUH�
LQVWDOOLQJ�WKH�F\OLQGHU�
KHDG�  
 :KHQ�UHSODFLQJ�WKH�
F\OLQGHU�KHDG��
UHSODFH�WKH�FRPSOHWH�
FRRODQW�  

 

 ���� 
 

 
 



 

   ��� &DS  

��� 2LO�ILOOHU�WXEH  

��� &RYHU�FDS  

��� ���1P����IW�OE�  
��� 7R�LQWDNH�KRVH  

 Breather hose 
secured to oil 
filler tube (item -
2-) with retainer  

 Make sure 
sufficient 
clearance to 
throttle body  

��� 3RVLWLYH�
&UDQNFDVH�
9HQWLODWLRQ�YDOYH  

��� 6HDOLQJ�ULQJ  

 Replace if 
damaged  

��� &\OLQGHU�KHDG�
FRYHU  

 Replace 
complete if 
damaged or 
leaking  

 With oil deflector 

��� 'LVKHG�ZDVKHU  
���� 8SSHU�VHDOLQJ�

ZDVKHU  
 Replace if 
damaged  

���� 9DOYH�FRYHU�
JDVNHW  

 No longer 
available as a 
spare part, 
replace valve 
cover assembly if 
leaking  

 

 



���� 
 

 
 

 

   ���� &\OLQGHU�KHDG�
EROW  

 Loosening and 
tightening 
sequence 
Page 15-7  

���� ���1P�����IW�OE�  
���� 'LVWULEXWRU  

 Installing: 

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

���� 2�ULQJ  

 Replace if 
damaged  

���� &\OLQGHU�KHDG  

 Check for 
distortion Page 
15-6 , Fig. 1  

 Removing and 
installing Page 
15-7  

 Valve gear, 
servicing Page 
15-11  

 After replacing, 
completely 
replace the 
coolant  

���� &\OLQGHU�KHDG�
JDVNHW  

 Note installation 
position  

 Always replace 

 After replacing, 



completely 
replace the 
coolant  

���� ���1P�����IW�OE�  
���� %UDFNHW  

 

 ���� 
 

 
 

 

   ���� ���1P�����IW�OE�  
���� 7HQVLRQHU  

 10.91  

 Removing, 
installing and 
tensioning 
toothed belt 
Page 13-17  

���� :DVKHU  
 With locking tab 

���� ���1P�����IW�OE�  
���� )URQW�WRRWKHG�EHOW�

JXDUG��XSSHU�
VHFWLRQ  

���� &DPVKDIW�
VSURFNHW�
PRXQWLQJ�EROW  

 Observe steel 
type marking on 
bolt head:  

  8.8 = 85 Nm (63 ft 
lb)  

  10.9 = 100 Nm (74 
ft lb)  

 Counter-hold 
with 3036 to 
loosen and 
tighten  

���� 7RRWKHG�EHOW  



 Check for wear 

 Do not kink 

 Removing and 
installing Page 
13-17  

 

 ���� 
 

 
 

 

   ���� &DPVKDIW�
VSURFNHW  

 Note position 
when installing 
the toothed belt 

Page 13-17  

���� 7RRWKHG�EHOW�
JXDUG��UHDU  

 To remove 
cylinder head 
loosen mount  

���� :RRGUXII�NH\  

 Check for tight fit 

���� 7R�MXQFWLRQ�RQ�
&RRODQW�
H[SDQVLRQ�WDQN�
3DJH������ 

���� ,QWDNH�PDQLIROG  

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

 ���� 
 

 
 



 
     

)LJ���� &\OLQGHU�KHDG��GLVWRUWLRQ�FKHFNLQJ 

   Max. permissible distortion: 0.1 mm 
 

 ���� 
 

 
 

      &\OLQGHU�KHDG��UHPRYLQJ�DQG�LQVWDOOLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VAG 1332 Torque wrench, 40 to 200 Nm (30 
to 148 ft lb)  

 

      
 3070 Guide pins 

 

      
 Emery paper 

 

      7HVW�FRQGLWLRQV� 
      

 Engine cold  
 

      
 Pistons NOT at TDC  

 

      1RWHV�  
      

 5HPRYH�WKH�QHZ�F\OLQGHU�KHDG�JDVNHW�IURP�
LWV�SDFNDJLQJ�MXVW�EHIRUH�LQVWDOOLQJ�  

 

      
 +DQGOH�WKH�QHZ�JDVNHW�ZLWK�H[WUHPH�FDUH��
'DPDJH�WR�WKH�VLOLFRQH�FRDWLQJ�LQ�WKH�EHDGHG�
DUHD�ZLOO�OHDG�WR�OHDNV�  

 

 ���� 
 

 
 

      5HPRYLQJ� 



 

     
-  Follow sequence when loosening and tightening 

cylinder head bolts  

,QVWDOOLQJ� 

-  Carefully remove any gasket remnants, make 
sure that no long scores or scratches are formed 
(do not use a coarser grade of abrasive paper 
than 100 grit).  

-  Carefully remove any remaining metal or 
abrasive particles  

 

 

     
-  Center the cylinder head by installing the 3070 

screw guide pins into cylinder head bolts -9- and 
-10-.  

-  Install cylinder head gasket 

 If installed correctly, part number lettering must 
be readable  

-  Install cylinder head, screw in 10 remaining 
cylinder head bolts and tighten by hand.  

-  Remove guide pins with removal tool from 3070 
and install cylinder head bolts.  

 

 ���� 
 

 
 

 

     
-  Tighten cylinder head in four stages in 

sequence shown as follows:  

-  1. Tighten initially with torque wrench: 

   Stage I 40 Nm (30 ft lb) 

   Stage II 60 Nm (44 ft lb) 

-  2. Turn further with normal spanner: 

   Stage III 1/4 turn (90 ) 

   Stage IV 1/4 turn (90 ) 

1RWHV�  

 /RRVHQLQJ�F\OLQGHU�KHDG��5HYHUVH�VHTXHQFH�RI�WLJKWHQLQJ�  



 5H�WRUTXLQJ�F\OLQGHU�KHDG�LV�QRW�QHFHVVDU\�  

 ����� 
 

 
 

      &RPSUHVVLRQ��FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 3122B Spark plug key 
 

      
 VAG 1381/1763 Compression tester 

 

      7HVW�FRQGLWLRQV� 
      

 Engine oil temperature min. 30 C.  
 

      7HVW�VHTXHQFH� 
      -  Disconnect Camshaft Position sensor harness 

connector  
 

      -  Open throttle to Wide Open Throttle position 
 

      -  Check compression using VAG 1381/1763 
compression tester.  

 

         Using compression tester 
 

       

      2SHUDWLQJ�LQVWUXFWLRQV    

      -  Operate starter until tester shows no further 
pressure increase.  

 

      &RPSUHVVLRQ�SUHVVXUH� 
      (QJLQH�FRGH� QHZ� :HDU�OLPLW� 

AAF  9 to 12 bar  7.0 bar  

ACU  10 to 13 bar  7.5 bar   

      Permissible difference between all cylinders: 3 
bar  



����� 
 

 
 

 

   9DOYH�WUDLQ��
VHUYLFLQJ�
1RWH�  
&\OLQGHU�KHDGV�ZKLFK�
KDYH�FUDFNV�EHWZHHQ�WKH�
YDOYH�VHDWV�RU�EHWZHHQ�
YDOYH�VHDW�LQVHUWV�DQG�WKH�
VSDUN�SOXJ�WKUHDG�FDQ�
FRQWLQXH�WR�EH�XVHG�
ZLWKRXW�UHGXFLQJ�VHUYLFH�
OLIH��SURYLGHG�WKH�FUDFNV�
GR�QRW�H[FHHG�D�
PD[LPXP�ZLGWK�RI�����
PP��RU�ZKHQ�QR�PRUH�
WKDQ�WKH�ILUVW�VSDUN�SOXJ�
WKUHDG�LV�FUDFNHG� 

��� %HDULQJ�FDS  

 Installation 
position Page 
15-15 Fig. 2  

 Installation 
sequence 
Page 15-24  

��� &DPVKDIW  
 Checking axial 
clearance 
Page 15-15 , Fig. 

1  

 Removing and 
installing Page 
15-24  

 Checking radial 
clearance with 
plastigage  

  Wear limit: 0.1 mm 

 Run-out: max. 
0.01 mm  

 Identification and 
valve timing 



Page 15-16 , Fig. 
3  

 

 ����� 
 

 
 

 

   ��� +\GUDXOLF�OLIWHU  
 Do not 
interchange  

 With hydraulic 
valve clearance 
compensation  

 Checking Page 
15-23  

 Store with cam 
contact surface 
downward  

 Before installing 
check camshaft 
axial clearance 

Page 15-15 , 
Fig. 1  

 Oil contact 
surface  

��� .HHSHUV  

��� 8SSHU�YDOYH�
VSULQJ�SODWH  

 Identification: 
Wider external 
chamfer internal 
chamfer  

��� 9DOYH�VSULQJV  

 Removing and 
installing: with 
Cyl head 
removed: use 
2037 with 
Cylinder head 
installed: Page 
15-31  

��� 9DOYH�VWHP�VHDO  



 Replacing 
Page 15-31  

��� /RZHU�YDOYH�
VSULQJ�SODWH  

 Remove and 
install with 
3047A puller  

 

 ����� 
 

 
 

 

   ��� 9DOYH�JXLGH  

 Checking Page 
15-29  

 Replacing 
Page 15-30  

���� 9DOYH�JXLGH��
VHUYLFH�SDUW  

 Service version 
with collar  

���� 9DOYHV  

 Do not rework! 
Only lapping is 
permitted  

 Valve 
dimensions 
Fig. 4  

���� 2LO�VHDO  
 Lightly oil sealing 
lip of oil seal  

 Replacing 
Page 15-27  

���� &\OLQGHU�KHDG  

 Reworking 
dimension:  

  Minimum height: a 
= 132.6 mm  



 Reworking valve 
seats Page 15-
19  

 See notes 
Page 15-1 and 

Page 15-11  

���� :RRGUXII�NH\  

 Make sure tight 
fit  

���� ���1P�����IW�OE�  
 

 ����� 
 

 
 

 

   ���� ���1P�����IW�OE�  
���� &RYHU�FDS  

 

 ����� 
 



 
 

 

     
)LJ���� &DPVKDIW�D[LDO�FOHDUDQFH��FKHFNLQJ 

6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 

 VW 387 Universal dial gauge bracket 

 Dial gauge 

-  Check hydraulic lifters, remove with first and 
last bearing cap installed.  

 Wear limit: max. 0.15 mm  
 

 
     

)LJ���� &DPVKDIW�EHDULQJ�FDSV��LQVWDOOLQJ 

-  Note offset. Install bearing caps and 
determine installation position before installing 
camshaft.  

 

 ����� 
 

 
 

 

     
)LJ���� &DPVKDIW�LGHQWLILFDWLRQ��YDOYH�

WLPLQJ  
 

 ����� 
 

 
 

      ,GHQWLILFDWLRQ��DUURZ����EHWZHHQ�FDPV�IRU�
F\OLQGHUV���DQG��� 



      &RGH�OHWWHUV� $$)��$&8� 
Identification  023E  

Cam base diameter  

a = diameter mm  

34  

 

      9DOYH�WLPLQJ�DW���PP�YDOYH�OLIW� 
      &RGH�OHWWHUV� $$)��$&8� 

Intake opens ATDC  2.5   

Intake closes ABDC  32.5   

Exhaust opens BBDC  32.5   

Exhaust closes BTDC  2.5    

 ����� 
 

 
 

 
     

)LJ���� 9DOYH�GLPHQVLRQV 

1RWH�  
9DOYHV�PXVW�QRW�EH�UHZRUNHG��2QO\�ODSSLQJ�LQ�LV�
SHUPLWWHG� 

'LPHQVLRQ� ,QWDNH�
YDOYH� 

([KDXVW�
YDOYH� 

diameter a 
  

mm  40.00  33.00  

diameter b 
  

mm  7.97  7.95  

c  mm  91.90 - 
0.90  

91.20 - 0.40  

  
  

45  45  

 

 ����� 
 

 
 

      9DOYH�VHDWV��UHZRUNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 



      
 Depth gauge 

 

      
 Valve seat refacing tool 

 

      1RWHV�  
      

 :KHQ�UHSDLULQJ�HQJLQHV�ZLWK�OHDNLQJ�YDOYHV��
LW�LV�QRW�DOZD\V�VXIILFLHQW�WR�UHIDFH�RU�UHSODFH�
YDOYH�VHDWV�DQG�YDOYHV��,W�LV�DOVR�QHFHVVDU\�
WR�FKHFN�WKH�YDOYH�JXLGHV�IRU�ZHDU��7KLV�LV�
SDUWLFXODUO\�LPSRUWDQW�RQ�KLJK�PLOHDJH�
HQJLQHV�  

 

      
 5HZRUN�YDOYH�VHDWV�DV�OLWWOH�DV�SRVVLEOH�WR�DFKLHYH�D�SHUIHFW�VHDWLQJ�SDWWHUQ��&DOFXODWH�
WKH�PD[LPXP�SHUPLVVLEOH�UHZRUNLQJ�
GLPHQVLRQ�EHIRUH�VWDUWLQJ�UHSDLU��,I�UHZRUNLQJ�
GLPHQVLRQ�LV�H[FHHGHG��WKH�IXQFWLRQ�RI�WKH�
K\GUDXOLF�OLIWHUV�FDQ�QR�ORQJHU�EH�JXDUDQWHHG�
DQG�WKH�F\OLQGHU�KHDG�VKRXOG�EH�UHSODFHG�  

 

 ����� 
 

 
 

      0D[LPXP�SHUPLVVLEOH�ZRUNLQJ�GLPHQVLRQ��
FDOFXODWLQJ� 

      1RWH�  
      ,I�WKH�YDOYH�LV�WR�EH�UHSODFHG�DV�SDUW�RI�D�UHSDLU��

XVH�D�QHZ�YDOYH�IRU�WKH�FDOFXODWLRQ� 
      -  Insert valve and press firmly against seat. 

 

 

     
-  Measure distance -a- between end of valve 

stem and upper edge of cylinder head.  

-  Calculate max. permissible reworking dimension 
from measured distance -a- and minimum 
dimension.  

   Minimum dimension: 

   Intake valve 33.8 mm 

   Exhaust valve 34.1 mm 
 

 ����� 



 
 
 

      Measured distance minus minimum dimension = 
max. permissible working dimension.  

      ([DPSOH�� 
        

-  

Measured distance -a-  

Minimum dimension  

35.1  

34.1  

mm  

mm  

  
max. perm. working 
dimension  

0.7  mm  

 

      1RWH�  
      ,I�WKH�PHDVXUHG�GLVWDQFH��D��LV�VPDOOHU�WKDQ�WKH�

PLQLPXP�GLPHQVLRQ��UHSHDW�PHDVXULQJ�SURFHVV�
ZLWK�QHZ�YDOYHV�DQG�LI�QHFHVVDU\�XVH�VKRUWHU�
YDOYHV��YDOYH�OHQJWK��F�� 3DJH���������)LJ�� ����
RU�UHSODFH�F\OLQGHU�KHDG� 

 ����� 
 

 
 

 
     

,QWDNH�YDOYH�VHDW��UHZRUNLQJ� 

'LPHQVLRQ� ,QWDNH�YDOYH�VHDW� 
diameter 
a  

mm  37.2  

diameter 
b  

mm  max. permissible reworking 
dim.  

c  mm  approx. 2.0**)  

Z    Cylinder head lower edge  

45     Valve seat angle  

30     Upper correction angle  

**) if necessary rework valve seat with 75
correction reamer.  



 
     

([KDXVW�YDOYH�VHDW��UHZRUNLQJ� 

'LPHQVLRQ� ([KDXVW�YDOYH�VHDW� 
diameter 
a  

mm  32.4  

diameter 
b  

mm  max. permissible working 
dim.  

c  mm  approx. 2.4  

Z    Cylinder head lower edge  

45     Valve seat angle  

30     Upper correction angle  

1RWH�  
([KDXVW�YDOYH�VHDW�LQVHUWV�KDYH�DQ�DGGLWLRQDO�
LQWHUQDO�FRQVWULFWLRQ��:KHQ�UHZRUNLQJ��PDNH�VXUH�
WKDW�WKH�UDGLXV�RI�WKH�FRQVWULFWLRQ�LV�QRW�
GDPDJHG� 

 ����� 
 

 
 

      +\GUDXOLF�OLIWHUV��FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 Feeler gauge 
 

      
 Wood or plastic wedge 

 

      1RWHV�  
      

 5HSODFH�IDXOW\�OLIWHU��FDQQRW�EH�DGMXVWHG�RU�UHSDLUHG��  
 

      
 ,UUHJXODU�YDOYH�QRLVHV�ZKHQ�VWDUWLQJ�HQJLQH�DUH�QRUPDO�  

 

      7HVW�VHTXHQFH� 
      -  Start engine and run until radiator fan has 

switched on once.  
 

      -  Increase engine speed to about 2500 rpm for 2 



minutes.  
 

      If hydraulic lifters are still noisy, locate faulty lifters 
as follows:  

      -  Remove valve cover. 
 

      -  Rotate crankshaft clockwise on toothed belt 
sprocket mounting bolt, until lobe for lifter to be 
checked is pointing upward.  

 

      -  Determine play between cam and lifter. 
 

 

     
-  Press lifter down with wooden or plastic wedge, 

far enough to insert a 0.2 mm feeler gauge 
between lobe and lifter. If excess play is present, 
replace lifter.  

1RWH�  
$IWHU�LQVWDOOLQJ�QHZ�OLIWHUV�WKH�HQJLQH�PXVW�QRW�EH�
VWDUWHG�IRU�DSSUR[�����PLQXWHV��+\GUDXOLF�
FRPSHQVDWLRQ�HOHPHQWV�PXVW�VHWWOH��RWKHUZLVH�
YDOYHV�ZLOO�VWULNH�SLVWRQV�� 

 ����� 
 

 
 

      &DPVKDIW��UHPRYLQJ�DQG�LQVWDOOLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 Counter-hold tool 3036 
 

      
 Torque wrench VAG 1331, 5 - 50 Nm (4 to 37 ft 
lb)  

 

      
 Torque wrench VAG 1332, 40 - 200 Nm (30 to 
148 ft lb)  

 

      5HPRYLQJ� 
      -  Remove toothed belt guard upper section. 

 

      -  Remove cylinder head cover. 
 



      -  Loosen camshaft sprocket (counter-hold with 
3036).  

 

 

     
-  Set camshaft sprocket to TDC No. 1 cylinder by 

turning the crankshaft. Mark on camshaft 
sprocket must align with mark on rear toothed 
belt guard -arrow-.  

-  Release tensioning roller or coolant pump and 
take off toothed belt.  

-  Pull off camshaft sprocket. 

-  Remove woodruff key from camshaft. 

-  Remove distributor. 
 

 ����� 
 

 
 

        

 

     
-  First remove bearing caps 1 and 3. Loosen 

bearing caps 2 and 4 alternately and diagonally.  

,QVWDOOLQJ� 
1RWHV�  

 :KHQ�LQVWDOOLQJ�WKH�FDPVKDIW�1R����F\OLQGHU�
FDPV�PXVW�SRLQW�XSZDUG�  

 :KHQ�LQVWDOOLQJ�WKH�EHDULQJ�FDS�QRWH�RIIVHW��
EHIRUH�LQVWDOOLQJ�FDPVKDIW�LQVWDOO�EHDULQJ�FDSV�
DQG�GHWHUPLQH�LQVWDOODWLRQ�SRVLWLRQ�  

-  Oil camshaft running surfaces. 
 

 

     
-  Tighten bearing caps 2 and 4 alternately and 

diagonally  

   20 Nm (15 ft lb) 

-  Install bearing caps 1, 3 and 5 and tighten 

   20 Nm (15 ft lb) 

-  Insert woodruff key in camshaft. 
 



 ����� 
 

 
 

      -  Install camshaft sprocket and tighten (use 
counter-hold tool 3036).  

 

         Tightening torque: 
 

         Tensile strength: 8.8 = 85 Nm (63 ft lb) 
 

         Tensile strength: 10.9 = 100 Nm (74 ft lb) 
 

      -  Install distributor (note position of drive dog) 
Page 13-17 , Removing, tensioning and 

installing toothed belt (adjusting valve timing)  
 

      1RWH�  
      :KHQ�QHZ�OLIWHUV�KDYH�EHHQ�LQVWDOOHG��WKH�HQJLQH�

PXVW�QRW�EH�VWDUWHG�IRU�DERXW����PLQXWHV��
+\GUDXOLF�FRPSHQVDWLRQ�HOHPHQWV�PXVW�VHWWOH�
�RWKHUZLVH�YDOYHV�ZLOO�VWULNH�SLVWRQV�� 

 ����� 
 

 
 

      &DPVKDIW�RLO�VHDO��UHPRYLQJ�DQG�
LQVWDOOLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 3036 Counter-hold tool 
 

      
 2085 Oil seal extractor 

 

      
 10-203 Oil seal fitting tool 

 

      
 VAG 1332 Torque wrench 40 - 200 Nm (40 to 
148 ft lb)  

 

      5HPRYLQJ� 



      -  Remove front toothed belt guard upper part. 
 

      -  Loosen camshaft sprocket using 3036 counter-
hold  

 

 

     
-  Set camshaft sprocket to TDC cyl. 1 by turning 

crankshaft.  

 Mark on camshaft sprocket must align with -
arrow- on toothed belt guard.  

-  Release tensioning roller or coolant pump and 
remove toothed belt.  

-  Remove camshaft sprocket. 

-  Remove woodruff key from camshaft. 
 

 ����� 
 

 
 

      -  Screw camshaft sprocket mounting bolt w/ 
washer fully into camshaft  

 

      -  Unscrew inner part of 2085 oil seal extractor 
two turns (approx. 3 mm) out of the outer part 
and lock using knurled screw.  

 

      -  Lubricate threaded head of oil seal extractor, 
place in position and while exerting firm 
pressure, screw into oil seal as far as 
possible.  

 

      -  Loosen knurled screw and turn inner part of 
extractor against camshaft until oil seal has 
been extracted.  

 

      -  Clamp flats of oil seal extractor in vise. 
 

      -  Remove oil seal with pliers. 
 

      ,QVWDOOLQJ� 
      -  Lightly lubricate oil seal lip 

 



      -  Start oil seal with 10-203 sleeve, press in to 
stop with 10-203.  

 

      -  Insert woodruff key in camshaft. 
 

      -  Install camshaft sprocket and tighten using 
3036 counterhold tool  

 

         Tightening torque: 
 

         Tensile strength: 8.8 = 85 Nm (63 ft lb) 
 

         Tensile strength: 10.9 = 100 Nm (74 ft lb) 
 

      -  Removing, installing and tensioning toothed 
belt Page 13-17 .  

 

 ����� 
 

 
 

      9DOYH�JXLGHV��FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 Universal dial gauge bracket VW 387 
 

      
 Dial gauge 

 

      7HVW�VHTXHQFH� 

 

     
-  Insert a new valve into guide until end of valve 

stem is flush with end of guide. Due to the slight 
difference in stem dimensions, make sure that 
only an intake valve is used in the intake guide 
and only an exhaust valve in the exhaust guide.  

-  Determine amount of rock 

   Wear limit: 

   Intake valve guide 1.0 mm 

   Exhaust valve guide 1.3 mm 
 

 ����� 



 
 
 

      9DOYH�JXLGHV��UHSODFLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 Drift 10-206 
 

      
 10-215 Hand reamer and cutting fluid 

 

      :RUN�VHTXHQFH� 
      -  Clean and check cylinder head. Cylinder 

heads which the valve seats can no longer be 
reworked, or cylinder heads which have been 
machined to the minimum dimension, should 
not have the valve guides replaced.  

 

      -  Press out worn valve guides with drift 10-206 
from the camshaft side (valve guides with 
shoulder - repair version - from the 
combustion chamber side).  

 

      1RWH�  
      :KHQ�WKH�YDOYH�JXLGH�VKRXOGHU�PDNHV�FRQWDFW��

WKH�SUHVVXUH�PXVW�QRW�H[FHHG�����WRQ�RWKHUZLVH�
VKRXOGHU�PD\�EUHDN�RII� 

      -  Coat new guides with oil and press in with 10-
206 from the camshaft side (cylinder head 
cold) until shoulder makes contact.  

 

      -  Ream out guides with hand reamer 10-215 
using plenty of cutting fluid.  

 

      -  Rework valve seats Page 15-19 
 

 ����� 
 

 
 

      9DOYH�VWHP�VHDOV��UHSODFLQJ 

      (with cylinder head installed)  

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 



      
 VAG 1202 or VAG 1556/2 Workshop crane 

 

      
 VW 653/3 Pressure hose 

 

      
 3047A Puller 

 

      
 2036 Assembly tool 

 

      
 VW 541/1A Lever with press piece VW 541/5 

 

      
 10-204 Installation tool 

 

      
 3122B Spark plug wrench 

 

      :RUN�VHTXHQFH� 
      9HKLFOHV������ � 
      -  Remove radiator grille 

 

       

      5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�JURXS�
��    

 ����� 
 

 
 

      $OO�YHKLFOHV� 

 

     
-  Remove left and right mounting bolts -1-. 

-  Tilt lock carrier and radiator out forward -arrow-. 

-  Attach radiator to workshop crane. 

9HKLFOHV� ����� 



 

     
-  Drive pins out of spreader clips -arrows- on left 

and right and unclip spreader clips from the 
radiator bracket.  

$OO�YHKLFOHV� 

-  Lift radiator with workshop crane. 

-  Remove camshaft Page 15-24 

-  Remove hydraulic lifters (do not interchange) 
and store with the contact surface facing 
downward.  

 

 ����� 
 

 
 

      -  Remove spark plugs. 
 

      -  Set piston of appropriate cylinder to "bottom 
dead center".  

 

 

     
-  Install assembly tool 2036 and adjust mountings 

to height of studs.  

-  Screw compressed air hose VW 653/3 into spark 
plug thread and apply a continuous pressure of 6 
bar (75 psi) minimum.  

-  Remove valve springs using VW 541/1A lever 
and press piece VW 541/5.  

1RWH�  
7LJKW�NHHSHUV�FDQ�EH�ORRVHQHG�E\�WDSSLQJ�OLJKWO\�RQ�
WKH�OHYHU� 

-  Remove valve stem seals with 3047A. 
 



 

     
-  To prevent damage to the new valve stem seals, 

place plastic sleeve -A- on valve shaft.  

-  Oil valve stem seal -B-, place it in tool 3129 and 
push carefully onto the valve guide.  

1RWH�  
$IWHU�LQVWDOOLQJ�QHZ�OLIWHUV��GR�127�VWDUW�WKH�HQJLQH�
IRU�DSSUR[�����PLQXWHV��+\GUDXOLF�FRPSHQVDWLRQ�
HOHPHQWV�PXVW�VHWWOH��RWKHUZLVH�WKH�YDOYHV�ZLOO�
VWULNH�WKH�SLVWRQV�� 

17 - Engine - Lubrication  

/XEULFDWLRQ�V\VWHP�FRPSRQHQWV��UHPRYLQJ�DQG�LQVWDOOLQJ  
Part I  
Part II  
Oil pressure and oil pressure switch, checking  

���� 
 

 
 

      /XEULFDWLRQ�V\VWHP�
FRPSRQHQWV��UHPRYLQJ�DQG�
LQVWDOOLQJ�

      1RWHV�  
      

 :KHQ�UHSDLULQJ�DQ�HQJLQH��PHWDO�VKDYLQJV�RU�
D�ODUJH�TXDQWLW\�RI�VPDOO�PHWDO�SDUWLFOHV�IRU�
H[DPSOH��FDXVHG�E\�SDUWLDO�VHL]XUH�RI�
FUDQNVKDIW�DQG�FRQQHFWLQJ�URG�EHDULQJV��DUH�
IRXQG�LQ�WKH�HQJLQH�RLO��WR�SUHYHQW�
FRQVHTXHQWLDO�GDPDJH��WKRURXJKO\�FOHDQ�RLO�
SDVVDJHV��UHSODFH�WKH�RLO�FRROHU�  

 

      
 7KH�RLO�OHYHO�PXVW�QRW�EH�DERYH�WKH�PD[��
PDUN��RWKHUZLVH�WKHUH�LV�GDQJHU�RI�FDWDO\VW�
GDPDJH�  

 

      Oil pressure, checking Page 17-14   

      2LO�V\VWHP�FDSDFLW\� 
         Without oil filter 5.0 ltrs. (5.3 quarts) 

 

         With oil filter 5.5 ltrs. (5.8 quarts) 
 

 ���� 



 
 
 

      (QJLQH�RLO�VSHFLILFDWLRQV�� 
      The following terms must appear on the oil 

container singly or in combination with other 
designations: VW 502 00 or VW500 00 or 
VW501 01, ACEA A2 or ACEA A3, API-SJ, or 
API-SL.  

      
 Engine oils are graded according to their 
viscosity. The proper grade to be used 
depends on existing climatic or seasonal 
conditions.  

 

      
 The original engine oil has a viscosity grade 
of SAE 5W-40. This oil can be used over all 
temperature ranges for normal driving. If 
engine oil viscosity grade SAE 5W-40 is not 
available, SAE 5W-30 can also be used.  

 

 ���� 
 

 
 



 

   I Page 17-4   

II Page 13-5   

 ���� 
 

 
 



 

   3DUW�, 

��� 9LEUDWLRQ�GDPSHU�
FHQWHU�EROW  

 Removing, 
installing and 
tensioning 
toothed belt 
Page 13-17  

 Loosen and 
tighten using 
3419 counterhold 

Page 13-17  

  Screw length: 65 
mm  

 Coat threads and 
bolt head contact 
surface with 
sealing paste 
AMV 188 001 02  

 Tightening 
torque 460 Nm 
(340 ft lb)  

  Screw length: 110 
mm  

 Tightening 
torque 160 Nm 
(118 ft lb) + 1/2 
turn (2 x 90 ) 
further  

 90  additional 
turn can be 
carried out in 
several stages.  

��� 9LEUDWLRQ�GDPSHU�
ZLWK�ULEEHG�9�EHOW�
SXOOH\  

 10.91  

 Vibration damper 
and crankshaft 
toothed belt 
sprocket can 
only be installed 
in one position  

 

 



���� 
 

 
 

 

   ��� 5LEEHG�EHOW  
 10.91  

 Mark direction of 
rotation before 
removing  

 Check for wear 

 Remove/install 
with 3299 lever 

Page 13-14  

��� ���1P�����IW�OE�  
��� 0RXQWLQJ�VFUHZ�

IRU�YLEUDWLRQ�
GDPSHU�ZLWK�
ULEEHG�EHOW  

 20 Nm (15 ft lb) 

  Ribbed belt pulley 

 20 Nm + 1/4 turn 
(90 further)  

��� )URQW�WRRWKHG�EHOW�
JXDUG��ORZHU�SDUW�  

 to remove; 
remove vibration 
damper if 
necessary  

��� )URQW�WRRWKHG�EHOW�
JXDUG��XSSHU�
VHFWLRQ  

��� ���1P�����IW�OE�  
��� :RRGUXII�NH\  

 with locking tab 
 

 ���� 
 

 
 



 

   ���� 7HQVLRQHU  
 10.91  

 Removing, 
installing and 
tensioning 
toothed belt 
Page 13-17  

���� &DPVKDIW�
VSURFNHW�VHFXULQJ�
EROW  

 Observe steel 
type marking on 
bolt head:  

  8.8 = 85 Nm (63 ft 
lb)  

  10.9 = 100 Nm (74 
ft lb)  

 Loosen and 
tighten with 3036 
counter-hold  

���� 7RRWKHG�EHOW  
 Removing and 
installing Page 
13-17  

���� &DPVKDIW�
VSURFNHW  

 Note position 
when removing 
and installing 
toothed belt 
Page 13-17  

���� 7RRWKHG�EHOW�
JXDUG���UHDU  

 To remove, take 
off vibration 
damper if 
necessary  

���� 2LO�SXPS�KRXVLQJ  

 When installing; 
note coupling 
ring on 
crankshaft 



Page 17-10 , 
item 12  

 Only replace as 
an assembly  

 

 ���� 
 

 
 

 

   ���� 2LO�SXPS�GULYH�
JHDUV  

 Identification 
mark "D" points 
in direction of 
end plate  

���� (QG�SODWH  

���� 3UHVVXUH�UHOLHI�
YDOYH  

 40 Nm (30 ft lb) 

 Opening 
pressure: 5.3 to 
6.3 bar  

���� 2LO�VHDO  
 Replacing 
Page 13-34  

���� &UDQNVKDIW�
VSURFNHW  

���� ,GOHU�ZKHHO  
���� 9�EHOW  

 09.91 

 for generator 

 Check tension 
using thumb:  

  Max. deflection: 

  New V-belt 
approx. 2 mm  

  Used V-belt 
approx. 5 mm  



 Check V-belt 
tension on 
vehicles with 
toothed rack 
tensioner Page 
13-24  

 

 ���� 
 

 
 

 

   ���� 9LEUDWLRQ�GDPSHU�
ZLWK�9�EHOW�SXOOH\  

 09.91 

 Installing 
vibration damper 
and crankshaft 
toothed belt 
sprocket only 
possible in one 
position  

���� 9�EHOW  
 09.91 

 for power 
steering pump  

 Check tension 
using thumb  

  Deflection: approx. 
5 mm  

  (new and used V-
belt)  

5HSDLU�0DQXDO��
6XVSHQVLRQ��:KHHOV��
6WHHULQJ�5HSDLU�*URXS�
����$GMXVWLQJ�9�EHOW�
WHQVLRQ   

 ���� 
 

 
 



 

   3DUW�,, 

��� &DS  

��� 2LO�ILOOHU�SLSH  

��� 7R�,QWDNH�KRVH  

 Breather hose 
secured with 
retainer to oil 
filler pipe item -2- 

 Make sure 
sufficient 
clearance to 
throttle valve 
housing  

��� 3RVLWLYH�
&UDQNFDVH�
9HQWLODWLRQ�YDOYH  

��� 6HDOLQJ�ULQJ  

 Replace if 
damaged  

��� 2�ULQJ  

 Replace if 
damaged  

��� 2LO�SUHVVXUH�
VZLWFK��)���  

 25 Nm (18 ft lb) 

 0.3 bar, brown 

 0.25 bar, blue 

 Checking Page 
17-14  

 If sealing ring 
leaking; nip open 
and replace.  

 

 ����� 
 

 
 



 

   ��� 2LO�SUHVVXUH�
VZLWFK  

 6 Nm (53 inch lb) 

 Remove and 
install with 
commercial type 
multi-point key 8  

 Coat with -D6- 
locking fluid 
when installing  

��� $GDSWHU  
 50 Nm (37 ft lb) 

���� ����EDU�RLO�SUHVV��
VZLWFK��)��  

 25 Nm (18 ft lb) 

 White 

 Wire: Yellow 

 Checking Page 
17-14  

���� 2LO�SDQ�JDVNHW  
 Replace 

 Do not stick-on, 
make sure 
positioned 
correctly  

���� &RXSOLQJ�ULQJ  

 for oil pump 

 with four drive 
lugs  

 Split with chisel 
to remove  

 Heat new 
coupling ring to 
200 C max. 
before fitting  

���� *DVNHW  
 Always replace 



���� ���1P����IW�OE�  
 

 ����� 
 

 
 

 

   ���� 6XFWLRQ�SLSH  

���� 2LO�SDQ  

���� ���1P�����IW�OE�  
 M8, install bolt 
with hexagon 
head to gearbox 
side  

���� ���1P����IW�OE�  
 Remove and 
install with 3249 
socket  

 With flywheel 
installed: Turn 
flywheel so that 
the recess aligns 
with bolt  

���� 0RXQWLQJ�SODWH  

 Replace 

���� 6HDO  
 Always replace 

���� 2LO�GUDLQ�SOXJ  

 50 Nm (37 ft lb) 

 Replace if 
leaking. See 
Parts Catalog for 
correct 
application. In 
some cases, seal 
and drain plug 
are combined; do 
not interchange 
with separate 
seal and drain 
plug.  



���� 2LO�FROOHFWRU  
 

 ����� 
 

 
 

 

   ���� 2LO�ILOWHU  
 Loosen with 
sockets 2067  

 Tighten by hand 

 Observe 
installation 
instructions on oil 
filter  

���� ���1P�����IW�OE�  
���� ���1P�����IW�OE�  
���� *XLGH�WXEH  

 for dipstick 

���� 2LO�FRROHU  
 Coat contact 
area to flange, 
outside the seal, 
with AMV 188 
100 02  

 Make sure 
clearance to 
adjacent 
components  

 See note Page 
17-1  

���� %DQMR�EROW  
 70 Nm (52 ft lb) 

 

 ����� 
 

 
 



 

   ���� 2LO�ILOWHU�EUDFNHW  
 Installation 
position fixed by 
installed pins  

 With oil non-
return valve for 
hydraulic lifters  

���� :RRGUXII�NH\  

 Check for tight fit 

���� IURP�FRRODQW�SLSH�
3DJH������ 

���� 'LSVWLFN  

 Oil level must not 
be above max. 
mark!  

 Cap. difference 
between min. 
and max. mark: 
1.5 liter. (1.6 qts)  

 

 ����� 
 

 
 

      2LO�SUHVVXUH�DQG�RLO�SUHVVXUH�VZLWFK��
FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VAG 1342 Oil pressure tester 
 

      
 VAG 1527B Voltage tester 

 

      
 VW 1594 Adapter kit 

 

      1RWH�  
      )RU�IXQFWLRQDO�FKHFN�DQG�RLO�SUHVVXUH�ZDUQLQJ�

V\VWHP�VHUYLFLQJ� 



       

      :LULQJ�GLDJUDPV��(OHFWULFDO�:LULQJ�'LDJUDPV��
7URXEOHVKRRWLQJ�	&RPSRQHQW�/RFDWLRQV    

      7HVW�VHTXHQFH� 

 

     
-  Remove 0.3 bar oil pressure switch (brown) or 

0.25 bar oil pressure switch (blue) -F22- and 
screw into tester.  

-  Screw tester VAG 1342 into position for oil 
pressure switch in cylinder head.  

-  Connect brown wire -3- of tester to Ground (-). 
 

 ����� 
 

 
 

 

     
-  Connect VAG 1527B LED tester between 

battery positive (+) and 0.3 bar or 0.25 bar oil 
pressure switch -F22- -A-  

 LED must light up  

-  Start engine and slowly increase engine 
speed  

 Brown switch: 0.15 to 0.45 bar  

   Blue switch: 0.15 to 0.35 bar 

   LED must go out, otherwise replace oil 
pressure switch  

-  Connect LED tester to (white) 1.8 bar oil 
pressure switch -F1- -B-  

 At 1.6 to 2.0 bar, LED must light up  

If NO  

-  Replace oil pressure switch 

-  Increase engine speed further 

 At 2000 rpm and an oil temperature of 80 
C oil pressure must be 2.0 bar minimum  



1RWH�  
$W�KLJKHU�HQJLQH�VSHHG��RLO�SUHVVXUH�PXVW�QRW�
H[FHHG�����EDU� 

-  If necessary, replace oil pressure relief valve 
(in oil pump) or oil pressure switch Page 17-
10 , item 8  

 

19 - Engine - Cooling system  

&RROLQJ�V\VWHP�FRPSRQHQWV��UHPRYLQJ�DQG�LQVWDOOLQJ  
Cooling system components, body side  
Cooling system components, engine side  
Coolant hose connection, diagram  
Cooling system, draining and filling  
Radiator and radiator fan, removing and installing  
After-run Coolant Thermal switch/Engine Coolant Temperature sensor, checking  

���� 
 

 
 

      &RROLQJ�V\VWHP�FRPSRQHQWV��
UHPRYLQJ�DQG�LQVWDOOLQJ�

      1RWHV�  
      

 :KHQ�WKH�HQJLQH�LV�ZDUP�WKH�FRROLQJ�V\VWHP�
LV�XQGHU�SUHVVXUH��,I�QHFHVVDU\��UHOHDVH�
SUHVVXUH�EHIRUH�VWDUWLQJ�UHSDLU�ZRUN�  

 

      
 +RVHV�DUH�VHFXUHG�ZLWK�VSULQJ�W\SH�FOLSV��,Q�FDVHV�RI�UHSDLU��RQO\�XVH�VSULQJ�W\SH�FOLSV�  

 

      
 9$*������SOLHUV�DUH�UHFRPPHQGHG�WR�LQVWDOO�
VSULQJ�W\SH�FOLSV�  

 

      -  Perform cooling system leakage check with 
cooling system tester VAG 1274 and adapter 
1274/3.  

 

      Draining and filling with coolant Page 19-16   

      Coolant mixture ratios Page 19-16   

 ���� 
 



 
 

 

   ����  ,�3DUWV�RI�FRROLQJ�
V\VWHP�ERG\�
VLGH�  

Vehicles 12.95: Page 
19-3   

Vehicles 01.96 : 
Page 19-7   

����  ,,�3DUWV�RI�
FRROLQJ�V\VWHP�
HQJLQH�VLGH�
3DJH������� 

����  ,,,�&RRODQW�KRVHV�
FRQQHFWLRQ�
GLDJUDP� 3DJH�
������ 

 

 ���� 
 

 
 



 

   &RROLQJ�V\VWHP�
FRPSRQHQWV��ERG\�
VLGH 

9HKLFOHV� ������ 
Vehicles 01.96 Page 
19-7   

��� ���1P����IW�OE�  
��� /RFN�FDUULHU  
��� 5DGLDWRU�JULOOH  

��� $LU�GXFWLQJ  

 Attached at 
radiator: 
Vertically 4 
screws, 
horizontally 4 
rivets or 4 
screws -arrows-  

��� 6HFXULQJ�UXEEHU  
��� 5DGLDWRU  

 Removing and 
installing Page 
19-18  

 After replacing, 
completely 
replace coolant  

��� 6HDO  
 Always replace 

 

 ���� 
 

 
 



 

   ��� &RRODQW�)DQ�
&RQWURO�7KHUPR�
VZLWFK��)���  

 25 Nm (18 ft lb) 

 for electric fan 

 Switching 
temperatures:  

  1st speed 

  on: 84 to 89 C 

  off: 76 to 83 C 

  2nd speed 

  on: 90 to 95 C 

  off: 82 to 89 C 

��� 5DGLDWRU�FRZOLQJ  

 With electric fan 
and adjustable 
shut-off ring (only 
for vehicles with 
optional 
equipment)  

���� &DEOH�FOLS  

���� $GMXVWLQJ�GHYLFH  

 Only for vehicles 
with optional 
equipment  

 Checking: 

  Engine cold 
(coolant 
temperature below 
25 C) shut-off 
ring (item - 13 -) 
closed  

���� 5DGLDWRU�IDQ  

���� 6KXW�RII�ULQJ  

 Only for vehicles 
with optional 
equipment  

 

 



���� 
 

 
 

 

   ���� &RYHU  
���� ([SDQVLRQ�WDQN  

���� WR�F\OLQGHU�KHDG�
3DJH���������

LWHP������  
���� WR�FRRODQW�SLSH�

3DJH���������LWHP�
������  

���� WR�KHDW�H[FKDQJHU  
 Only for vehicles 
with optional 
equipment  

���� -XQFWLRQ�SLHFH  

���� &RRODQW�EUHDWKHU�
KRVH  

 to top of radiator 

���� &DS  

 Check using 
VAG 1274 
cooling system 
tester and VAG 
1274/4 adapter  

 Test pressure 
1.3 to 1.5 bar  

���� &RRODQW�KRVH�
3DJH���������LWHP�
������  

���� 5XEEHU�ZDVKHU  
���� 3LQ  

 

 ���� 
 

 
 



 

   ���� &RRODQW�KRVH��
XSSHU� 3DJH����
�����LWHP�������  

���� 6SUHDGHU�FOLS  

���� %UDFNHW  
 

 ���� 
 

 
 



 

   9HKLFOHV������� � 

��� ���1P����IW�OE�  
��� /RFN�FDUULHU  
��� 6HFXULQJ�UXEEHU  
��� &RRODQW�)DQ�

&RQWURO�7KHUPR�
VZLWFK��)���  

 35 Nm (26 ft lb) 

 Switching 
temperatures:  

  1st speed 

  on: 84 to 89 C 

  off: 76 to 83 C 

  2nd speed 

  on: 90 to 95 C 

  off: 82 to 89 C 

��� ��SLQ�KDUQHVV�
FRQQHFWRU  

 for Coolant Fan 
Control Thermo 
switch  

��� &RRODQW�IDQ��9��  
 Removing and 
installing Page 
19-18  

��� &RRODQW�)DQ��ULJKW�
�9���  

 Removing and 
installing Page 
19-18  

 

 ���� 
 

 
 



 

   ��� ��SLQ�KDUQHVV�
FRQQHFWRU  

 Black 

 for V35 

��� ��SLQ�KDUQHVV�
FRQQHFWRU  

 Black 

 for V7 

���� )DQ�ULQJ  

���� &DEOH�JXLGH  

���� ([SDQVLRQ�WDQN  

���� &RRODQW�KRVH  

  Vehicles 07.96 
Page 19-11 , 

item - 9 -  

 to throttle valve 
control module 
Vehicles 08.96  

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

���� WR�FRRODQW�SLSH�
3DJH���������LWHP�
������  

���� WR�KHDW�H[FKDQJHU  
 Only vehicles 
with optional 
equipment  

���� -XQFWLRQ�SLHFH  

���� &RRODQW�EUHDWKHU�
KRVH  

 

 ���� 
 

 
 



 

   ���� &DS  

 Check using 
VAG 1274 
cooling system 
tester and VAG 
1274/4 adapter  

 Test pressure 
1.3 to 1.5 bar  

���� &RRODQW�KRVH��
ORZHU� 3DJH����
�����LWHP�������  

���� $LU�LQWDNH�GXFWLQJ  

���� 5DGLDWRU  
 Removing and 
installing Page 
19-18  

 After replacing, 
completely 
replace engine 
coolant  

���� &RRODQW�KRVH��
ORZHU� 3DJH����
�����LWHP�������  

���� &RRODQW�RYHUIORZ�
KRVH  

 

 ����� 
 

 
 



 

   &RROLQJ�V\VWHP�
FRPSRQHQWV��HQJLQH�
VLGH 

��� 7RRWKHG�EHOW�
JXDUG��ORZHU�
VHFWLRQ  

 Removing: take 
off vibration 
damper (if 
necessary)  

��� 7RRWKHG�EHOW�
JXDUG��XSSHU�
VHFWLRQ  

��� &DPVKDIW�
VSURFNHW�VHFXULQJ�
EROW  

 Observe steel 
type marking on 
bolt head:  

  8.8 = 85 Nm (63 ft 
lb)  

  10.9 = 100 Nm (74 
ft lb)  

 Counter-hold 
with 3036 to 
loosen and 
tighten  

��� &DPVKDIW�
VSURFNHW  

 Note position 
when installing 
toothed belt 
Page 13-17  

��� :RRGUXII�NH\  

 Ensure tight fit 
 

 ����� 
 

 
 



 

   ��� ���1P����IW�OE�  
��� 7RRWKHG�EHOW�

JXDUG��UHDU  
 to remove, take 
off vibration 
damper, if 
necessary  

��� 2LO�FRROHU  
 Removing and 
installing Page 
17-1  

��� &RRODQW�KRVH  

  Vehicles 12.95 
Page 19-5 , item 

- 16 -  

  Vehicles 01.96 
07.96 Page 19-5 
, item - 16 -  

  Vehicles 08.96  

  To throttle valve 
control module  

���� WR�FRRODQW�SLSH�
3DJH���������LWHP�
�����  

���� 2�ULQJ  

 Replace if 
damaged  

���� ���1P�����IW�OE�  
 

 ����� 
 

 
 



 

   ���� &RRODQW�SXPS  

 Check shaft for 
ease of 
movement  

 Replace 
complete if 
damaged or 
leaking  

 09.91 with 
elongated holes: 
to tension 
toothed belt: 
loosen slightly 
and turn with 
screwdriver 
Page 13-17  

���� 7HQVLRQHU  
 10.91  

 Removing and 
installing Page 
13-17  

���� :RRGUXII�NH\  

 with locking tab 

���� ���1P�����IW�OE�  
���� ���1P�����IW�OE�  

 

 ����� 
 

 
 



 

   &RRODQW�KRVH�
FRQQHFWLRQ��GLDJUDP 

��� 2�ULQJ  

 Replace if 
damaged  

��� &RRODQW�
WHPSHUDWXUH�
VHQVRU��*���  

 Blue, 2-pin 

 For Injection and 
ignition system  

 Checking: 

5HSDLU�0DQXDO������
/LWHU���&\O���9�(QJLQH�
0HFKDQLFDO��(QJLQH�
&RGH�V���$$)��$&8��
5HSDLU�*URXS���   

��� &RQQHFWRU  
��� %UDQFK�

FRQQHFWLRQ  

��� WR�KHDW�H[FKDQJHU  
��� WR�RLO�FRROHU�

3DJH���������LWHP�
������  

��� ���1P����IW�OE�  
��� WR�UHJXODWLQJ�

YDOYH��KHDW�
H[FKDQJHU�  

��� &RRODQW�SLSH  

 Secured to 
starter  

 

 ����� 
 

 
 



 

   ���� WR�FRRODQW�
H[SDQVLRQ�WDQN  

  Vehicles 12.95 
Page 19-5 , item 

- 17 -  

  Vehicles 01.96 
Page 19-8 , item 

- 14 -  

���� WR�WRS�RI�UDGLDWRU  
  Vehicles 12.95 

Page 19-6 , item 
- 25 -  

  Vehicles 01.96 
Page 19-9 , item 

- 22 -  

���� 6HDOLQJ�ULQJ  

 Replace 

���� 'UDLQ�VFUHZ  

 10 Nm (7 ft lb) 

 Draining coolant 
Page 19-16  

���� $IWHU�UXQ�FRRODQW�
SXPS�9��  

 Checking: 
Page 19-20  

���� 5HWDLQHU  
 for After-run 
coolant pump  

���� WR�ERWWRP�RI�
UDGLDWRU  
  Vehicles 12.95 

Page 19-5 , Item 
22  

  Vehicles 01.96 
Page 19-9 , item 

- 19 -  
 

 ����� 
 



 
 

 

   ���� &RQQHFWLQJ�KRVH  

���� &RRODQW�
WKHUPRVWDW  

 Checking: heat-
up thermostat in 
water  

 Opening begins 
approx. 87 C  

 Closes at 
approx. approx. 
102 C  

 Opening lift min. 
7 mm  

���� $IWHU�UXQ�FRRODQW�
WKHUPDO�VZLWFK��
)����ZLWK�(QJLQH�
&RRODQW�
7HPSHUDWXUH�
VHQVRU��*��  

 Yellow, 4-pin 

 Checking -F95-: 
Page 19-20  

 ECT sensor -G2- 
checking:  

:LULQJ�GLDJUDPV��
(OHFWULFDO�
7URXEOHVKRRWLQJ�DQG�
&RPSRQHQW�/RFDWLRQV�
ELQGHU   

���� 5HWDLQLQJ�FOLS  
 

 ����� 
 

 
 

      &RROLQJ�V\VWHP��GUDLQLQJ�DQG�ILOOLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 



      
 VAG 1921 spring clip pliers 

 

      
 VAG 1306 Drip tray 

 

      'UDLQLQJ� 
      -  Open heater valve. 

 

      -  Remove cap from coolant expansion tank. 
 

      -  Remove sound dampener tray: 
 

       

      5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS���    

 

     
-  Drain coolant: 

   Either via drain plug -1- and coolant hose -2- 

   or 

   Or via the coolant thermostat connection -3-. 

)LOOLQJ� 
1RWHV�  

 7KH�FRROLQJ�V\VWHP�LV�ILOOHG�\HDU�URXQG�ZLWK�D�
PL[WXUH�RI�ZDWHU��DQWL�IUHH]H�DQG�*���FRUURVLRQ�
SURWHFWLRQ�DJHQW��*����SOXV�FRRODQW�DGGLWLYHV�
PDUNHG�DV�EHLQJ��LQ�DFFRUGDQFH�ZLWK�7/�9:�
����&��SUHYHQW�IUHH]LQJ�DQG�FRUURVLRQ�GDPDJH��
WKH�IRUPDWLRQ�RI�FKDON��UDLVHV�WKH�FRRODQW�ERLOLQJ�
SRLQW��)RU�WKHVH�UHDVRQV��WKH�FRROLQJ�V\VWHP�
PXVW�EH�ILOOHG�\HDU�URXQG�ZLWK�DQWL�IUHH]H�DQG�
*����'XH�WR�WKH�KLJKHU�ERLOLQJ�SRLQW��WKH�
GHVFULEHG�FRRODQW�PL[WXUH�DLGV�RSHUDWLRQDO�
HIILFLHQF\�ZKHQ�WKH�HQJLQH�LV�RSHUDWLQJ�XQGHU�
KLJK�ORDGV��SDUWLFXODUO\�LQ�WURSLFDO�FOLPDWHV�  

 

 ����� 
 

 
 

      
 ,I�UDGLDWRU��KHDW�H[FKDQJHU��F\OLQGHU�KHDG�RU�F\OLQGHU�KHDG�JDVNHW�KDV�EHHQ�UHSODFHG��GR�QRW�
UHXVH�ROG�FRRODQW�  

 



      Recommended mixture ratios:  

      )UHH]H�
SURWHFWLRQ�GRZQ�
WR�� 

$QWL�IUHH]H�
DPRXQW ��� � 

*�
�� ��� � 

:DWHU ��� � 

-25 C  

-35 C  

40 %  

50 %  

4.6 
ltr.  

5.75 
ltr.  

6.9 ltr.  

5.75 ltr.  

 

      1) Amount of anti-freeze must not exceed 60 %; 
freeze protection and cooling effect will decrease if 
anti-freeze quantity is too high.  

      2) Coolant quantity can vary depending upon vehicle 
equipment.  

      -  Open bleed screw in coolant hose to heat 
exchanger.  

 

 

     
-  Slowly fill with coolant up to max. mark on 

expansion tank (filling time approx. 5 minutes).  

-  Close bleed screw. 

-  Start engine and run at approx. 1500 rpm for 
max. 2 minutes at same time fill with coolant up 
to over-flow hole on expansion tank.  

-  Install expansion tank cap. 

-  Run engine until radiator fan runs. 

-  Check coolant level and top-off if necessary. 
When the engine is at normal operating 
temperature, the coolant level must be on the 
max. mark, when the engine is cold, between the 
min. and max. marks.  

 

 ����� 
 

 
 

      5DGLDWRU�DQG�UDGLDWRU�IDQ��UHPRYLQJ�DQG�
LQVWDOOLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VAG 1921 Pliers for spring type clips 
 



      
 VAG 1306 Drip tray 

 

      5HPRYLQJ� 
      9HKLFOHV������ � 
      -  Remove radiator grille: 

 

       

      5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS�
��    

      &RQWLQXDWLRQ�IRU�DOO�YHKLFOHV� 

 

     
-  Remove mounting screws -1- on left and right. 

-  Fold lock carrier and radiator out forward -
arrow-.  

-  Pull connectors off thermo switch and radiator 
fan.  

-  Remove sound dampener tray: 

5HSDLU�0DQXDO��%RG\�([WHULRU��5HSDLU�*URXS�
��   

-  Drain coolant Page 19-16 

-  Disconnect all radiator coolant hoses. 
 

 ����� 
 

 
 

      9HKLFOHV� ����� 

 

     
-  Drive out left and right spreader clip pins -

arrows- and unclip spreader clips from radiator 
bracket.  

&RQWLQXDWLRQ�IRU�DOO�YHKLFOHV� 

-  Lift out radiator with fan, air guide and lock 
carrier.  

,QVWDOOLQJ� 



Installation is carried out in the reverse order of 
removal, when doing this note the following:  

-  Filling with coolant Page 19-16 

-  Electrical connections and routing: 

5HSDLU�0DQXDO��(OHFWULFDO�(TXLSPHQW��5HSDLU�
*URXS���   

-  Check headlight adjustment and adjust if 
necessary:  

0DLQWHQDQFH   

 ����� 
 

 
 

      $IWHU�UXQ�&RRODQW�7KHUPDO�VZLWFK�(QJLQH�
&RRODQW�7HPSHUDWXUH�VHQVRU��FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VW 1594 Adaptor kit 
 

      
 VAG 1527B Voltage Tester 

 

      
 Fluke 83 multimeter 

 

      
 Wiring diagram 

 

      7HVW�VHTXHQFH� 
      -  Disconnect 4-pin harness connector from After-

run Coolant thermal switch -F95-/-G2- -yellow-  
 



 

     
-  Bridge connector terminals -1- (grey) and -4- 

(brown and green) using jumper wires from VW 
1594 adaptor kit  

 After-run coolant pump must run  

If pump does not run  

 ����� 
 

 
 

 

     
-  Disconnect 2-pin harness connector from 

After-run coolant pump -1- and connect VAG 
1527B tester between connector terminals 
using jumper wires frpm VW 1594 adaptor kit  

 LED must light up  

If LED lights up, Voltage supply OK  

-  Replace After-run coolant pump V51. 

If LED does not light up:  

-  Locate and correct open circuit using Wiring 
diagram:  

:LULQJ�GLDJUDPV��(OHFWULFDO�:LULQJ�'LDJUDPV��
7URXEOHVKRRWLQJ�	&RPSRQHQW�/RFDWLRQV�ELQGHU   
7KHUPDO�VZLWFK�UHVLVWDQFH��FKHFNLQJ� 

 

     
-  Connect multimeter between Thermal switch 

connector -B- terminals -1- and -4- using VW 
1594 adaptor kit and measure resistance  

   Specifications: 

   below approx. 103 C =  

   above approx. 104 C = 0  

If specifications not obtained  



-  Replace switch/sensor -F95-/-G2- 
 

20 - Fuel Supply  

)XHO�VXSSO\�V\VWHP�FRPSRQHQWV��UHPRYLQJ�DQG�LQVWDOOLQJ  
Fuel supply system components, removing and installing  
Fuel delivery unit, removing and installing  
Fuel supply system, safety precautions  
Rules for cleanliness  
Fuel delivery unit, removing and installing  
Fuel delivery unit, disassembling and assembling  
Fuel pump, checking  
Delivery rate, checking  
Fuel pump check valve, checking  
Fuel tank, removing and installing  
Accelerator mechanism, servicing  
Accelerator cable, adjusting  
Evaporative emissions (EVAP) system, servicing  
Evaporative emissions (EVAP) system control, checking 

���� 
 

 
 

      )XHO�VXSSO\�V\VWHP�
FRPSRQHQWV��UHPRYLQJ�DQG�
LQVWDOOLQJ�

      :$51,1*� 
      )LUH�+D]DUG��'R�127�KDYH�DQ\WKLQJ�LQ�WKH�

DUHD�WKDW�FDQ�LJQLWH�IXHO� 
      1RWHV�  
      

 +RVH�FRQQHFWLRQV�DUH�VHFXUHG�ZLWK�HLWKHU�VFUHZ��VSULQJ�RU�FODPS�W\SH�FOLSV�  
 

      
 $OZD\V�UHSODFH�FODPS�W\SH�FOLSV�ZLWK�VFUHZ�
RU�VSULQJ�W\SH�FOLSV�  

 

      
 )XHO�KRVHV�LQ�HQJLQH�FRPSDUWPHQW�PXVW�RQO\�
EH�VHFXUHG�ZLWK�VSULQJ�W\SH�FOLSV��7KH�XVH�RI�
FODPS�RU�VFUHZ�W\SH�FOLSV�LV�QRW�SHUPLVVLEOH�  

 

      
 )RU�LQVWDOOLQJ�WKH�VSULQJ�W\SH�FOLSV�FRPPHUFLDOO\�DYDLODEOH�SOLHUV�H�J��+D]HW�����
��DUH�UHFRPPHQGHG�  

 

      
 $IWHU�DOO�ZRUN�RQ�WKH�IXHO�GHOLYHU\�XQLW�RU�WKH�



IXHO�JDXJH�PDNH�VXUH�WKDW�WKH�VXSSO\�UHWXUQ�
KRVHV�GR�QRW�WRXFK�WKH�IXHO�WDQN��WUDQVIHU�RI�
SXPS�QRLVHV��  

 

      Servicing fuel delivery unit Page 20-5   

      Observe safety precautions Page 20-9   

      Observe rules for cleanliness Page 20-10   

      Servicing accelerator mechanism Page 20-23   

 ���� 
 

 
 

 

   )XHO�VXSSO\�V\VWHP�
FRPSRQHQWV��
UHPRYLQJ�DQG�
LQVWDOOLQJ 

��� 6XSSO\�OLQH  

 Black 

 To fuel 
manifold/cold 
start valve 
junction  

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

��� 5HWXUQ�KRVH�OLQH  

 Blue or blue 
markings  

 From fuel 
manifold  

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

��� %UDFNHW  
��� ���1P����IW�OE�  
��� )XHO�ILOWHU  



 Installed position: 
Arrow points in 
direction of flow  

��� &ROODU�QXW  
 Remove and 
install with 3217 
wrench  

��� )XHO�WDQN  

 Removing and 
installing Page 
20-21  

 

 ���� 
 

 
 

 

   ��� )ODQJH  

 Note installed 
position on fuel 
tank Fig. 1  

 Removing and 
installing fuel 
delivery unit 
Page 20-11  

 Has additional 
fuel line 
connection, for 
vehicles with 
additional heater  

��� ���1P�����IW�OE�  
���� 6HFXULQJ�VWUDS  

���� %UDFNHW  
 For securing 
straps  

���� 2YHUIORZ�KRVH  

���� &DS  

���� 5HWDLQLQJ�ULQJ  

���� 5XEEHU�FXS  



���� 9HQW�OLQH  

 On vehicles 
without EVAP 
sys.  

���� %UHDWKHU�OLQH  

 On vehicles with 
EVAP system  

 To EVAP 
canister T piece 

Page 20-26 , 
item - 9 -  

 

 ���� 
 

 
 

 

     
)LJ���� )XHO�GHOLYHU\�XQLW�IODQJH��,QVWDOOHG�

SRVLWLRQ  

1RWH�  
0DUNLQJ�RQ�IODQJH�PXVW�DOLJQ�ZLWK�PDUNLQJ�RQ�
IXHO�WDQN� 
:$51,1*� 
)LUH�+D]DUG��'R�127�KDYH�DQ\WKLQJ�LQ�WKH�
DUHD�WKDW�FDQ�LJQLWH�IXHO� 

 ���� 
 

 
 

      )XHO�GHOLYHU\�XQLW��UHPRYLQJ�DQG�
LQVWDOOLQJ 

      9HKLFOHV� ����� 

      Observe Safety precautions Page 20-9   

      Observe Cleanliness Rules Page 20-10   

      Fuel delivery unit, removing and installing 
Page 20-11   

      Fuel delivery unit, disassembling and 
assembling Page 20-13   



      1RWHV�  
      

 +RVH�FRQQHFWLRQV�DUH�VHFXUHG�ZLWK�HLWKHU�VFUHZ�W\SH�RU�VSULQJ�W\SH�FOLSV�  
 

      
 $OZD\V�UHSODFH�VSULQJ�W\SH�FOLSV�ZLWK�VFUHZ�W\SH�FOLSV�  

 

 ���� 
 

 
 

 

   ��� &RQQHFWRU  
��� )ODQJH  

 Note installing 
position on fuel 
tank Page 20-4 
, Fig. 1  

 Note 
identification for 
supply and return 
hose on 
underside  

 Has additional 
fuel line 
connection for 
vehicles with 
additional heater  

��� 5HWXUQ  

 From fuel 
manifold  

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

��� 6XSSO\  

 To fuel manifold 
Page 20-2 , 

item - 5 -  

��� 6HDOLQJ�ULQJ  

 Coat with fuel 
when installing  



 Replace if 
damaged  

��� 6XSSO\�KRVH  

��� 5HWXUQ�KRVH  

��� )XHO�JDXJH�
VHQVRU  

 Removing and 
installing Page 
20-11  

 

 ���� 
 

 
 

 

   ��� 8SSHU�VXSSRUW�
ULQJ  

 Unclip with 
screwdriver  

���� +RXVLQJ��XSSHU�
VHFWLRQ  

 Unclip with 
screwdriver  

���� 2�ULQJ  

 Coat with fuel 
when installing  

 Replace if 
damaged  

���� )XHO�SXPS�
FRQQHFWRU  

���� 6HDOLQJ�ULQJ��
XSSHU  

 When installing 
pull into housing 
upper section -
item. 10 -  

���� )XHO�SXPS  

 With strainer and 
non-return valve  



 Removing and 
installing Page 
20-13  

 Checking fuel 
pump Page 
20-15  

���� 5XEEHU�PRXQWLQJ  

 Note installation 
position  

���� :DVKHU  
���� /RZHU�VHDOLQJ�

ULQJ  

 When installing 
pull into housing 
lower section -
item 18 -  

 

 ���� 
 

 
 



 

   ���� +RXVLQJ���ORZHU�
VHFWLRQ  

���� %D\RQHW�ULQJ  

 Unclip with 
screwdriver  

 

 ���� 
 

 
 

      )XHO�VXSSO\�V\VWHP��VDIHW\�SUHFDXWLRQV 

      :$51,1*� 
      )XHO�VXSSO\�OLQHV�DUH�XQGHU�SUHVVXUH��%HIRUH�

UHPRYLQJ�IURP�KRVH�FRQQHFWLRQ�ZUDS�D�FORWK�
DURXQG�WKH�FRQQHFWLRQ��7KHQ�UHOHDVH�
SUHVVXUH�E\�FDUHIXOO\�SXOOLQJ�KRVH�RII�
FRQQHFWLRQ� 

      When removing and installing the fuel gauge 
sensor or fuel pump (fuel delivery unit) from a full 
or partly full fuel tank; observe the following:  



      
 Before starting work, switch on an exhaust 
exctraction system and place extraction hose 
close to the opening in the fuel tank to collect 
any escaping fumes.  

 

      
 A potentially explosive fuel/air mixture 
environment will be prevented by the high air 
flow.  

 

      
 If no extraction system is available, a radial 
fan (as long as motor is not in air flow) with a 
displacement greater than 15 m3/h can be 
used.  

 

      
 Prevent fuel from contacting skin! Wear fuel-
resistant gloves!  

 

      :$51,1*� 
      )LUH�+D]DUG��'R�127�KDYH�DQ\WKLQJ�LQ�WKH�

DUHD�WKDW�FDQ�LJQLWH�IXHO� 
 ����� 
 

 
 

      5XOHV�IRU�FOHDQOLQHVV 

      When working on the fuel supply and injection 
system, pay careful attention to the following 
rules  

      
 Thoroughly clean all unions and the adjacent 
areas before disconnecting.  

 

      
 Place parts that have been removed on a 
clean surface and cover. Do not use fluffy 
cloths!  

 

      
 Carefully cover opened components or seal, 
if the repair cannot be carried out 
immediately.  

 

      
 Only install clean components: Only unpack 
replacement parts prior to installation. Do not 
use parts that have been stored loose (e.g. in 
tool boxes etc.).  

 



      
 When the system is open: Do not work with 
compressed air if this can be avoided. Do not 
move vehicle unless absolutely necessary.  

 

 ����� 
 

 
 

      )XHO�GHOLYHU\�XQLW��UHPRYLQJ�DQG�
LQVWDOOLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 3217 Collar nut wrench 
 

      &$87,21� 
      2EWDLQ�UDGLR�VHFXULW\�FRGH�IURP�FXVWRPHU�

EHIRUH�GLVFRQQHFWLQJ�EDWWHU\�JURXQG�FDEOH� 
      5HPRYLQJ� 
      -  Observe safety precautions Page 20-9 

 

      -  Make sure ignition is switched OFF 
 

      -  Disconnect battery Ground cable. 
 

      -  Cut through carpet at perforation (on right of 
hand brake lever).  

 

      -  Remove cover plate. 
 

      :$51,1*� 
      )LUH�+D]DUG��'R�127�KDYH�DQ\WKLQJ�LQ�WKH�DUHD�

WKDW�FDQ�LJQLWH�IXHO� 



 

     
-  Disconnect connector and supply and return 

lines from fuel delivery unit flange.  
 

 ����� 
 

 
 

      1RWH�  
      2Q�YHKLFOHV�ZLWK�DGGLWLRQDO�KHDWHU�SXOO�RII�IXHO�OLQH�

EHWZHHQ�VXSSO\�DQG�UHWXUQ�OLQH� 

 

     
-  Remove collar nut using 3217 tool. 

-  Pull flange and seal out of fuel tank opening. 

-  Release supply unit from bayonet connection by 
turning to left and then remove.  

,QVWDOOLQJ� 
Installing the fuel delivery unit is carried out in the 
reverse order.  

1RWHV�  

 :KHQ�LQVHUWLQJ�WKH�IXHO�GHOLYHU\�XQLW�PDNH�VXUH�
WKDW�WKH�IXHO�JDXJH�VHQVRU�LV�QRW�EHQW�DQG�
SRLQWV�DSSUR[����� IRUZDUG�  

 &RDW�IODQJH�VHDO�ZLWK�IXHO�ZKHQ�LQVWDOOLQJ�  



 

      1RWH�LQVWDOOHG�SRVLWLRQ�RI�IXHO�GHOLYHU\�XQLW�IODQJH��0DUN�RQ�IODQJH�PXVW�DOLJQ�ZLWK�PDUN�RQ�
IXHO�WDQN�  

-  Attach carpeting after installation using glue or 
Velcro fastener  

 

 ����� 
 

 
 

      )XHO�GHOLYHU\�XQLW��GLVDVVHPEOLQJ�DQG�
DVVHPEOLQJ 

      9HKLFOHV� ����� 

      :$51,1*� 
      )LUH�+D]DUG��'R�127�KDYH�DQ\WKLQJ�LQ�WKH�DUHD�

WKDW�FDQ�LJQLWH�IXHO� 
      -  Remove fuel delivery unit Page 20-11 

 

      'LVPDQWOLQJ� 
      -  Unclip fuel gauge sensor from lower section of 

housing.  
 

 

     
-  Disconnect supply hose -1-, return hose -2- and 

fuel pump connector -3-  

1RWH�  
:KHQ�DVVHPEOLQJ��QRWH�PDUNLQJ�IRU�VXSSO\�DQG�
UHWXUQ�KRVH�RQ�XQGHUVLGH�RI�IODQJH����� 



 

     
-  Unclip upper retaining ring -1- and bayonet ring 

-2- (on housing lower part) using screwdriver.  
 

 ����� 
 

 
 

 

     
-  Unclip upper housing section with screwdriver 

-arrows- and pull out of lower section.  

1RWH�  
:KHQ�DVVHPEOLQJ��PRLVWHQ�2�ULQJ�IRU�XSSHU�
KRXVLQJ�VHFWLRQ�ZLWK�IXHO� 

-  Pull fuel pump out of housing lower part. 

$VVHPEOLQJ� 

-  Fuel delivery unit assembly is performed in 
the reverse order of disassembly  

1RWH�  
 

     
&DUHIXOO\�SXOO�WKH�IXHO�SXPS�WRS�DQG�ERWWRP�VHDOV�
�DUURZV��LQWR�WKH�XSSHU�DQG�ORZHU�KRXVLQJ�
VHFWLRQV�DQG�VHFXUH�DW�WKH�WRS�ZLWK�D�UHWDLQLQJ�
ULQJ�DQG�WKH�ERWWRP�ZLWK�D�ED\RQHW� 

 ����� 
 

 
 



      )XHO�SXPS��FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VAG 1348/3A Remote control with adapter 
cable VAG 1348/3-2  

 

      
 3217 Collar nut wrench 

 

      7HVW�FRQGLWLRQV� 
      

 Battery voltage OK.  
 

      
 Fuse 18 OK.  

 

      7HVW�VHTXHQFH� 
      -  Switch ON ignition. 

 

      
 Fuel pump must run briefly but audibly  

 

      If fuel pump does not run  

      -  Remove storage tray in front of relay panel 
 

 

     
-  Remove fuel pump relay -J17- from fuse/relay 

panel position 12  

-  Connect remote control VAG 1348/3A to 
terminal 4 and battery positive (+) using adapter 
cable VAG 1348/3-2  

-  Operate remote control. 

If fuel pumps run  

-  Check fuel pump relay activation 
 

 ����� 
 

 
 

      Vehicles with Output Diagnostic Test Mode 10.91 
  

       



      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��5HSDLU�
*URXS���    

      Vehicles without Output Diagnostic Test Mode 
09.91  

       

      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��5HSDLU�
*URXS���    

      Fuel pump does not run:  

      -  Cut through carpet at perforation (on right of 
hand brake lever).  

 

      -  Pull connector off fuel tank flange. 
 

 

     
-  Connect VAG 1527B LED tester to outer 

terminals of connector using jumper wires from 
VW 1594 adaptor kit  

-  Operate remote control. 

 LED must light up  

If LED does not light up:  

-  Locate and eliminate open circuit using wiring 
diagram  

If LED lights up (voltage supply OK)  

 

     
-  Remove union nut using 3217. 

-  Check if wiring between flange and fuel pump is 
connected.  

If open circuit NOT found:  

-  Fuel pump faulty, replace fuel delivery unit 
Page 20-11  

 

 ����� 
 

 
 

      'HOLYHU\�UDWH��FKHFNLQJ 



      7HVW�FRQGLWLRQV� 
      

 Voltage supply OK.  
 

      
 VAG 1348/3A Remote control connected  

 

      :$51,1*� 
      )LUH�+D]DUG��'R�127�KDYH�DQ\WKLQJ�LQ�WKH�

DUHD�WKDW�FDQ�LJQLWH�IXHO� 
      7HVW�VHTXHQFH� 
      -  Remove filler cap from fuel filler neck. 

 

      :$51,1*� 
      )XHO�VXSSO\�OLQHV�DUH�XQGHU�SUHVVXUH��%HIRUH�

UHPRYLQJ�OLQH�IURP�KRVH�FRQQHFWLRQ��ZUDS�D�
FORWK�DURXQG�WKH�FRQQHFWLRQ�DQG�WKHQ�
UHOHDVH�SUHVVXUH�E\�FDUHIXOO\�SXOOLQJ�KRVH�
RII�FRQQHFWLRQ� 

      9HKLFOHV� ����� 

 
     

-  Pull fuel supply line off tee -2- 
 

 ����� 
 

 
 

      9HKLFOHV�������  



 

     
-  Pull fuel supply line off connection -1-. 

&RQWLQXHG�IRU�DOO�YHKLFOHV 

-  Connect pressure gauge VAG 1318 to fuel 
supply line -1- using 1318/10 adapter  

-  Push VAG 1318/1 hose onto VAG 1318/11 
adapter on pressure gauge and hold hose over a 
measuring container.  

-  Open the pressure gauge cut-off tap. The lever 
then points in the through flow direction -A-.  

-  Operate remote control VAG 1348/3A. While 
doing this slowly close shut-off, until gauge 
shows 3 bar, from this point on do not alter the 
position of the shut-off  

-  Empty the measuring container. 

-  Operate remote control for 30 seconds. 
 

 

     
-  Compare the quantity of fuel delivered with the 

specification.  

*) Minimum delivery cm3/30 seconds  

**) Voltage at fuel pump with engine stationary and 
pump running (approx. 2 Volts less than battery 
voltage).  

Example:  

During test, 12.5 Volts is measured at battery. 
Pump voltage is approx. 2 Volts less than the 
battery equating to a minimum delivery of 500 cc’s 
in 30 seconds  

 ����� 
 

 
 

      If minimum delivery rate not obtained:  

      -  Check the fuel lines for possible restrictions, 
kinks or blockage.  

 

      -  Replace fuel filter if blocked Page 20-2 , item - 
5 -  

 



      -  Replace fuel pump if faulty Page 20-13 
 

      If delivery rate has been obtained but you still 
suspect a fuel supply system malfunction, e.g. 
intermittent fuel supply  

      -  Check the amperage draw of the fuel pump as 
follows:  

 

      -  Reconnect all disconnected fuel lines. 
 

 

     
-  Connect Fluke 83 multimeter to the red/white 

wire from wiring harness using the amperage 
adaptor  

-  Start engine and let idle 

-  Measure fuel pump amperage draw. 

   Specification: max. 8 amps 

1RWH�  
,I�WKH�IXHO�V\VWHP�PDOIXQFWLRQ�LV�LQWHUPLWWHQW��\RX�
FDQ�SHUIRUP�WKH�FKHFN�GXULQJ�D�WHVW�GULYH��XVLQJ�D�
�QG�SHUVRQ� 
If amperage draw is exceeded:  

-  Replace fuel delivery unit. 
 

 ����� 
 

 
 

      )XHO�SXPS�FKHFN�YDOYH��FKHFNLQJ 

      7HVW�FRQGLWLRQV� 
      

 VAG 1348/3A Remote control connected  
 

      
 VAG 1318 Pressure gauge connected  

 

      :$51,1*� 
      )LUH�+D]DUG��'R�127�KDYH�DQ\WKLQJ�LQ�WKH�DUHD�

WKDW�FDQ�LJQLWH�IXHO� 
      1RWH�  



      7KH�IXHO�VXSSO\�OLQH�FRQQHFWLRQV�EHWZHHQ�WKH�IXHO�
GHOLYHU\�XQLW�DQG�WKH�SUHVVXUH�JDXJH�ZLOO�EH�
VLPXOWDQHRXVO\�FKHFNHG�IRU�OHDNV� 

 

     
-  Close pressure gauge shut-off (lever at right 

angles to direction of flow) -B-.  

-  Operate remote control for short intervals until 
pressure of approx. 3 bar has built-up  

If pressure builds too high  

-  Lower excess pressure by carefully opening 
shut-off  

:DUQLQJ� 
'DQJHU�RI�IXHO�VSUD\�ZKHQ�RSHQLQJ�FXW�RIIWDS��
KROG�FRQWDLQHU�RYHU�WKH�SUHVVXUH�JDXJH�RSHQ�
FRQQHFWLRQ� 
1RWH�  
,I���EDU�KDV�QRW�EHHQ�DWWDLQHG�DIWHU�RQH�PLQXWH��
HLWKHU�WKH�OLQH�FRQQHFWLRQV�RU�WKH�FKHFN�YDOYH�DUH�
OHDNLQJ� 

-  Observe pressure drop. 

 After 10 minutes, pressure must not drop 
below 2.0 bar. If necessary check line 
connections for leaks, replace fuel delivery unit 
or fuel pump/check valve Page 20-13  

 

 ����� 
 

 
 

      )XHO�WDQN��UHPRYLQJ�DQG�LQVWDOOLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VAG 1383 A Engine/Transmission jack 
 

      
 3217 Collar nut wrench 

 

      &$87,21� 
      2EWDLQ�UDGLR�VHFXULW\�FRGH�IURP�FXVWRPHU�

EHIRUH�GLVFRQQHFWLQJ�EDWWHU\�JURXQG� 



      5HPRYLQJ� 
      Observe safety precautions Page 20-9   

      :$51,1*� 
      )LUH�+D]DUG��'R�127�KDYH�DQ\WKLQJ�LQ�WKH�

DUHD�WKDW�FDQ�LJQLWH�IXHO� 
      -  Make sure that ignition is switched OFF 

 

      -  Disconnect battery ground cable. 
 

      -  Drain fuel tank and clean area around fuel 
filler neck.  

 

      -  Remove clamping ring and rubber cup from 
filler neck and remove mounting bolt.  

 

      -  Remove tightening strap while supporting fuel 
tank with VAG 1383 A Engine/Transmission 
jack.  

 

      -  Using VAG 1383A engine and transmission 
jack, lower fuel tank enough to allow supply 
and return lines and fuel gauge sensor 
connector to be disconnected.  

 

 ����� 
 

 
 

      1RWH�  
      2Q�YHKLFOHV�ZLWK�DX[LOLDU\�KHDWHU��SXOO�RII�IXHO�

OLQHV�EHWZHHQ�VXSSO\�DQG�UHWXUQ�OLQHV� 
      -  Lower fuel tank. 

 

      ,QVWDOOLQJ� 
      Install in reverse order but note the following:  

      
 Route breather hose kink free. 

 

      
 Secure fuel hoses with screw-type clamps. 

 



      
 Do not interchange supply and return lines 
(return line -blue-).  

 

 ����� 
 

 
 

 

   $FFHOHUDWRU�
PHFKDQLVP��
VHUYLFLQJ 

��� 7KURWWOH�YDOYH�
KRXVLQJ  

  Vehicles 08.96  

 Throttle valve 
control  

��� 5HWDLQHU  
��� $FFHOHUDWRU�FDEOH  

 Adjusting Page 
20-24  

 Removing: 
Detach 
accelerator cable 
at accelerator 
pedal, support 
bracket and 
throttle valve 
housing. Break 
off spreader clips 
from inside 
vehicle (do not 
reuse damaged 
cable) and pull 
cable out into 
engine 
compartment.  

��� 5XEEHU�EXVK  

��� $FFHOHUDWRU�SHGDO  
��� %XVK  

��� 6HFXULQJ�FOLS  

��� $FFHOHUDWRU�SHGDO�
FDUULHU  

 



 ����� 
 

 
 

      $FFHOHUDWRU�FDEOH��DGMXVWLQJ 

      9HKLFOHV�ZLWK�PDQXDO�WUDQVPLVVLRQ� 

 

     
-  Adjust throttle cable by moving the retainer -

arrow- at the support bracket, so that the Wide 
Open Throttle position is attained at the throttle 
valve lever.  

9HKLFOHV�ZLWK�DXWRPDWLF�WUDQVPLVVLRQ� 
6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 

 Fluke 83 multimeter 

 VW 1594 Adapter kit 

 Distance piece 11 mm 
 

 

     
-  Clamp distance piece -1-. 

   a = 11 mm, between accelerator pedal -2- 
and stop -3-, hold accelerator pedal in this 
position  

 

 ����� 
 

 
 



 

     
-  Fully open throttle valve by pulling on the 

outer cable and fix in this position with the 
retainer -arrow-.  

-  Release accelerator pedal. 

-  Disconnect 2-pin kick-down switch -F8- 
harness connector in engine compartment (on 
the bulkhead).  

 

 

     
-  Connect Fluke 83 multimeter to kick-down 

switch using jumper wires from VW 1594 
adaptor kit  

-  Check resistance at switch 

   Specification:  

-  Slowly move accelerator pedal in direction of 
Wide Open Throttle.  

 Shortly after the kick-down point, resistance 
must drop to 0 at which point the 
accelerator pedal must be just off the stop.  

 

 ����� 
 

 
 



 

   (YDSRUDWLYH�
HPLVVLRQV��(9$3��
V\VWHP��VHUYLFLQJ 

��� &RQQHFWRU  
��� ���1P����IW�OE�  
��� (9$3�FDQLVWHU�

SXUJH�UHJXODWRU�
YDOYH��1���  

 Checking Page 
20-27  

 When engine is 
warm, valve is 
pulsed via ECM  

 Note installed 
position: Arrow 
points in 
direction of flow  

��� 5XEEHU�EXVK  

��� 7KURWWOH�%RG\  

��� %UDFNHW  
��� (9$3�FDQLVWHU  

 Installed location: 
Front left wheel 
housing  

��� 7HH�SLHFH  

��� 9HQW�OLQH  

 From fuel tank 
Page 20-3 , Item 
17  

 

 ����� 
 

 
 

      (YDSRUDWLYH�HPLVVLRQV��(9$3��V\VWHP�
FRQWURO��FKHFNLQJ 

      7HVW�FRQGLWLRQV� 



      
 Oxygen sensor and Oxygen sensor control 
OK, checking  

 

       

      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��5HSDLU�
*URXS���    

      
 Engine oil temperature 80 C minimum  

 

      7HVW�VHTXHQFH� 

 

     
-  Pull off hose (from EVAP canister) at purge 

regulator valve -N80- -arrow-  

-  Start engine and let idle 

 Valve must NOT pulse and there must NOT 
be perceptible vacuum at valve connection  

-  Increase engine speed 

 Valve must pulse periodically and vacuum 
must be perceptible at connection  

Valve does not pulse  

Vehicles with Output Diagnostic Test Mode 10.91 
  

5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��5HSDLU�
*URXS���   

Vehicles without Output Diagnostic Test Mode 
09.91  

5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��5HSDLU�
*URXS���   

 ����� 
 

 
 

      -  Switch OFF ignition. 
 

      -  Disconnect solenoid valve and connect VAG 
1527 LED tester to connector using jumper 
wires from VW 1594 adaptor kit  

 



      -  Start engine and increase speed. 
 

      
 LED must flicker briefly  

 

      If LED does not flicker:  

      -  Locate and eliminate open circuit to ECM 
using wiring diagram or replace ECM.  

 

      If voltage supply OK  

      -  Replace EVAP canister purge regulator valve 
-N80-  

 

26 - Exhaust system, Emission controls  

([KDXVW�V\VWHP��UHPRYLQJ�DQG�LQVWDOOLQJ  
Part I  
Part II  
Front exhaust pipe stop plate, retrofitting  

([KDXVW�*DV�5HFLUFXODWLRQ��(*5��V\VWHP��RYHUYLHZ  
EGR system components, removing and installing  
Exhaust Gas Recirculation (EGR) valve, checking  
Secondary Air Injection system, overview  
Secondary Air Injection System components, removing and installing  
Combi-valve and check valve, checking  
Secondary Air Injection pump, checking  
Secondary Air Injection solenoid valve, checking  

���� 
 

 
 



 

   ([KDXVW�
V\VWHP��
UHPRYLQJ�DQG�
LQVWDOOLQJ�
1RWHV�  

 $IWHU�ZRUNLQJ�RQ�WKH�H[KDXVW�V\VWHP��
PDNH�VXUH�WKDW�WKH�
V\VWHP�LV�QRW�
VWUHVVHG��DQG�KDV�
VXIILFLHQW�FOHDUDQFH�
IURP�WKH�ERG\ZRUN��,I�
QHFHVVDU\��ORRVHQ�
FODPSV�DQG�DOLJQ�
PXIIOHU�DQG�IURQW�
H[KDXVW�SLSH�VR�WKDW�
VXIILFLHQW�FOHDUDQFH�LV�
PDLQWDLQHG�IURP�WKH�
ERG\ZRUN�DQG�WKH�
VXSSRUW�ULQJV�DUH�
HYHQO\�ORDGHG�  
 5HSODFH�VHOI�ORFNLQJ�QXWV�  

I Page 26-2   

II Page 26-4   

 ���� 
 

 
 



 

   3DUW�, 

��� :DUP�DLU�
FROOHFWRU�SODWH  

��� 5HWDLQHU  
 For warm air 
collector plate  

��� +RVH  

 To air intake 
connection on Air 
Cleaner housing  

��� 0�������1P����IW�
OE�  
  M8 - 25 Nm (18 ft 
lb)  

  M10 - 40 Nm (30 ft 
lb)  

��� 0RXQWLQJ  

 Vehicles 09.91 

��� *DVNHW  
 Always replace 

��� 2[\JHQ�VHQVRU  
 50 Nm (37 ft lb) 

 Only grease 
threads with 
"G5"; "G5" must 
not get into slots 
on sensor body  

 Checking: 

5HSDLU�*URXS��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU��*URXS���   

��� 'LPHQVLRQ��D��
��� ��PP  

��� 7KUHH�:D\�
&DWDO\VW  

 

 ���� 



 
 
 

 

   ���� 0RXQWLQJ  

���� )URQW�H[KDXVW�
SLSH  

 08.95 twin pipe 

���� ���1P�����IW�OE�  
���� ([KDXVW�PDQLIROG  

 AAF engine: 

  2 piece with 
intermediate and 
corrugated pipes  

���� &2�VDPSOLQJ�SLSH  

 07.94 

 Additionally 
secured to intake 
manifold  

���� ���1P�����IW�OE�  
���� 3OXJ  

 Make sure it is 
tight and leak 
free  

 

 ���� 
 

 
 



 

   3DUW�,, 

��� 0RXQWLQJ  

��� 0�������1P����IW�
OE�  
  M8 - 25 Nm (18 ft 
lb)  

  M10 - 40 Nm (30 ft 
lb)  

��� 'LPHQVLRQ��E�� �
���WR����PP  

��� 'LPHQVLRQ��D��
���WR����PP  

��� 5HDU�PXIIOHU  
��� &ODPS  

 Align exhaust 
system 
longitudinally at 
the clamps, so 
that the 
dimensions 
(items -3- and -4-
) are maintained  

��� &HQWHU�PXIIOHU  
��� 5HWDLQLQJ�ULQJ  

 Note version 
 

 ���� 
 

 
 

      )URQW�H[KDXVW�SLSH�VWRS�SODWH��UHWURILWWLQJ 

      If the front exhaust pipe is replaced on vehicles 
approx. 09.91, if necessary, a stop plate must be 
retrofitted.  



 

     
-  Drill holes for pop rivet to secure the stop plate 

to sub-frame.  

   diameter: 11 mm 

Dimensions:  

"a" = 120 mm from the center of the center crimp  

"b" = 24 mm from the lower edge of the sub-
frame  

"c" = 30 mm spacing between holes  

-  Install pop rivets into the holes with VAG 1765 
pop rivet pliers  

-  Bolt on stop plate. 

   Tightening torque: 20 Nm (15 ft lb) 
 

���� 
 

 
 

      ([KDXVW�*DV�5HFLUFXODWLRQ�
�(*5��V\VWHP��RYHUYLHZ�

      1RWHV�  
      

 $FWLYDWLRQ�RI�WKH�(*5�V\VWHP�LV�XQGHU�WKH�
FRQWURO�RI�WKH�(QJLQH�&RQWURO�0RGXOH��(&0��
YLD�(*5�YDOYH��1����  

 

      
 7KH�IXQFWLRQ�FRQWURO�RI�WKH�(*5�V\VWHP�LV�
FKHFNHG�E\�WKH�(&0�2Q�%RDUG�'LDJQRVWLF  

 

       

      5HSDLU�*URXS��)XHO�,QMHFWLRQ�	�,JQLWLRQ��5HSDLU�
*URXS���    

      
 :KHQ�ZRUNLQJ�RQ�WKH�V\VWHP�DOZD\V�UHSODFH�
VHDOV�DQG�JDVNHWV�  

 

      
 9DFXXP�KRVHV�DQG�KRVH�FRQQHFWLRQV�PXVW�
EH�IUHH�RI�OHDNV�  

 

      
 9DFXXP�KRVHV�PXVW�QRW�EH�EORFNHG�RU�



NLQNHG�  
 

 ���� 
 

 
 

 

   (*5�V\VWHP�
FRPSRQHQWV��
UHPRYLQJ�DQG�
LQVWDOOLQJ 

������RQO\�IRU�86�
YHKLFOHV� 
Vehicles 08.96 Page 
26-9   

��� ([KDXVW�PDQLIROG  

 AAF engine: 

  2-piece with 
intermediate and 
corrugated pipes  

��� ���1P�����IW�OE�  
��� &2�VDPSOLQJ�SLSH  

 07.94 

��� 3OXJ  

��� (*5�WHPSHUDWXUH�
VHQVRU��*���  

 20 Nm (15 ft lb) 

 With 2-pin 
connector  

 Checking: 

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

��� (*5�YDOYH  

 Checking Page 
26-10  

��� ��1P����IW�OE�  
 



 ���� 
 

 
 

 

   ��� ���1P����IW�OE�  
��� (*5�9DFXXP�

5HJXODWRU�
VROHQRLG�YDOYH��
1���  

 Two-way valve 

 Checking: 

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

���� &ROOHFWLYH�
FRQQHFWLRQ  

 for intake 
manifold vacuum  

���� )LOWHU  
���� ��SLQ�KDUQHVV�

FRQQHFWRU  
 for EGR Vacuum 
Regulator 
solenoid valve -
N18-  

���� 3LSH  

���� 3LSH�XQLRQ  

 34 Nm (25 ft lb) 

 In intake 
manifold  

���� *DVNHW  
 Always replace 

 

 ���� 
 

 
 



 

   9HKLFOHV������� � 

��� ([KDXVW�PDQLIROG  

��� 3LSH  

��� 3LSH�XQLRQ  

 30 Nm (22 ft lb) 

��� ���1P����IW�OE�  
��� (*5�YDOYH  

 Checking Page 
26-10  

 In intake 
manifold  

��� *DVNHW  
 Always replace 

��� ,QWDNH�PDQLIROG  

��� (*5�9DFXXP�
5HJXODWRU�
VROHQRLG�YDOYH��
1���  

 Two-way valve 

 Checking: 

5HSDLU�0DQXDO��)XHO�
,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���   

��� ���1P����IW�OE�  
���� )LOWHU  
���� ���1P�����IW�OE�  

 

 ����� 
 

 
 

      ([KDXVW�*DV�5HFLUFXODWLRQ��(*5��YDOYH��
FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 



      
 US 8012 Hand vacuum pump 

 

      7HVW�FRQGLWLRQV� 
      

 Vacuum lines and hose connections free of 
leaks.  

 

      
 Vacuum lines not blocked or kinked.  

 

      
 Engine oil temperature at least 50 C  

 

      7HVW�VHTXHQFH� 
      9HKLFOHV� ����� 

 

     
-  Disconnect vacuum hose -arrow- from EGR 

valve.  
 

 ����� 
 

 
 

      9HKLFOHV�������  

 

     
-  Pull vacuum hose -arrow- off EGR valve -N18- 

-1- .  

&RQWLQXHG�IRU�DOO�YHKLFOHV 

-  Connect hand vacuum pump to valve using 
extension hose  

-  Start engine and let idle 

-  Operate hand vacuum pump. 

   Idle speed behavior must noticeably 
deteriorate  



If the idling characteristics do not deteriorate:  

-  Remove the EGR valve. 

-  Operate vacuum pump 

   valve must open 

-  Release vacuum again 

   valve must close again 

-  Check whether EGR system is blocked. 
 

 ����� 
 

 
 

      6HFRQGDU\�$LU�,QMHFWLRQ�V\VWHP��
RYHUYLHZ 

      86�YHKLFOHV�2QO\� ������ 
      )XQFWLRQ� 
      The Secondary Air Injection System blows in air 

behind the exhaust valve for 97 seconds during 
a cold start (+15 C to +35 C engine coolant 
temperature). This produces an oxygen rich 
exhaust, causes afterburning and reduces the 
heat-up time of the catalyst. Activation is via 
Engine Control Module -J169- via the Secondary 
Air Injection pump relay -J299- to Secondary Air 
Injection valve -N112-, change-over valve), 
check valve and combi-valve. In addition to the 
cold start switch-in phase, the Secondary Air 
Injection System will be switched on during idle 
(up to max. 85 C engine coolant temperature) 
and is checked via On Board Diagnostic II.  

      1RWHV�  
      

 7KH�V\VWHP�LV�FKHFNHG�YLD�2Q�%RDUG�
'LDJQRVWLF�V\VWHP�  

 

       

      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���    

      
 &RPSRQHQWV�PDUNHG�ZLWK�

�DUH�FKHFNHG�E\�



2XWSXW�'LDJQRVWLF�7HVW�0RGH�  
 

       

      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS���    

 ����� 
 

 
 

 

   6HFRQGDU\�$LU�
,QMHFWLRQ�6\VWHP�
FRPSRQHQWV��
UHPRYLQJ�DQG�
LQVWDOOLQJ 

��� 3UHVVXUH�KRVH  

 Make sure 
seated tightly  

��� &KHFN�YDOYH  

��� &RQQHFWLQJ�KRVH  

 Make sure 
seated tightly  

��� &RPEL�YDOYH  

 Checking Page 
26-15  

��� *DVNHW  
 Always replace 

��� ��1P����IW�OE�  
��� &RQQHFWLQJ�SLSH  

��� ���1P�����IW�OE�  
��� *DVNHW  

 Always replace 

���� ���1P����IW�OE�  
���� 6HFRQGDU\�$LU�

,QMHFWLRQ�VROHQRLG�
YDOYH��1����

  



 Checking Page 
26-19  

 

 ����� 
 

 
 

 

   ���� ��SLQ�KDUQHVV�
FRQQHFWRU  

���� 9DFXXP�KRVH  

 to brake servo 
check valve 
connection  

���� &KHFN�YDOYH  

���� ���1P�����IW�OE�  
���� %UDFNHW  

 Secondary Air 
Injection pump 
item -17- and 
Secondary Air 
Injection solenoid 
valve, item -11-  

���� 6HFRQGDU\�$LU�
,QMHFWLRQ�SXPS

  

 with motor V101 

 Checking Page 
26-16  

���� ,QWDNH�KRVH  

 for Secondary Air 
Injection pump  

���� 7R�$LU�&OHDQHU  
 on intake hose 
connection  

���� $LU�FKDQQHO  
 in cylinder head 

���� %UDFNHW  
 for combi-valve 

 

 



����� 
 

 
 

      &RPEL�YDOYH�DQG�FKHFN�YDOYH��FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 US 8012 Hand vacuum pump 
 

      7HVW�VHTXHQFH� 
      -  Disconnect vacuum hose -1- from Secondary 

Air Injection valve -N112- -2-.  
 

      -  Connect hand vacuum pump to vacuum hose -
1-.  

 

 

     
-  Disconnect pressure hose -arrow- from 

Secondary Air Injection pump motor and direct 
upward.  

1RWH�  
'R�QRW�XVH�FRPSUHVVHG�DLU�GXULQJ�WKH�IROORZLQJ�
FKHFN� 

-  If necessary, extend pressure hose with an 
extension made of scrap hose and blow into it 
by mouth  

   Valve must be closed 

-  Operate hand vacuum pump 

   Valve must open 
 

 ����� 
 

 
 

      6HFRQGDU\�$LU�,QMHFWLRQ�SXPS��FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VAG 1598/18 Test Box 
 

      
 VW 1594 Adaptor kit 

 



      
 VAG 1527B LED Voltage tester 

 

      7HVW�FRQGLWLRQV� 
      

 Secondary Air Injection pump relay -J299- OK  
 

      
 VAG 1598/18 Test box connected  

 

      7HVW�VHTXHQFH� 

 

     
-  Disconnect pressure hose -1- from check valve 

-2-.  

-  Bridge Test Box sockets 29 + 42 with jumper 
wires from VW 1594  

   Secondary Air Injection pump motor must 
run and air must exit from pressure hose.  

If no air exits pressure hose  

-  Replace Secondary Air Injection pump. 
 

 ����� 
 

 
 

      If Secondary Air Injection pump motor does NOT 
run  

      -  Disconnect 2-pin harness connector from 
Secondary Air Injection pump motor -V101-.  

 

      -  Connect VAG 1527B Voltage tester to 
disconnected connector using jumper wires 
from VW 1594 adaptor kit  

 

         LED must light up 
 

      If LED lights up (voltage supply OK):  

      -  Replace Secondary Air Injection pump. 
 

      If LED does not light up:  

      -  Reconnect 2-pin harness connector. 
 



      -  Check Secondary Air Injection pump motor 
activation:  

 

       

      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS�����2XWSXW�'LDJQRVWLF�7HVW�0RGH    

       

      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS�����(OHFWULFDO�FKHFNV��ZLULQJ�DQG�
FRPSRQHQW�FKHFNV�XVLQJ�9$*������7HVW�%R[    

 ����� 
 

 
 

      If Secondary Air Injection pump motor does not 
run during electrical check:  

      -  Check Secondary Air Injection pump relay -
J299-  

 

       

      :LULQJ�GLDJUDPV��(OHFWULFDO�WURXEOHVKRRWLQJ�
DQG�&RPSRQHQW�ORFDWLRQV    

      -  Check and erase DTC memory 
 

       

      5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��
5HSDLU�*URXS�����'7&�PHPRU\��FKHFNLQJ    

 ����� 
 

 
 

      6HFRQGDU\�$LU�,QMHFWLRQ�VROHQRLG�YDOYH��
FKHFNLQJ 

      6SHFLDO�WRROV��WHVWHUV�DQG�DX[LOLDU\�LWHPV� 
      

 VW 1594 Adaptor kit 
 

      
 VAG 1527B Voltage tester 

 



      7HVW�FRQGLWLRQV� 
      

 Engine oil temperature 15 to 35 C  
 

      
 Secondary Air Injection pump OK  

 

      7HVW�VHTXHQFH� 

 

     
-  Disconnect vacuum hose -arrow- from check 

valve -2-.  

-  Start engine and let idle 

If the Secondary Air Injection pump motor runs  

   vacuum must be perceptible at the vacuum 
hose  

 

 ����� 
 

 
 

      If vacuum is not perceptible  

      -  Switch OFF ignition 
 

      -  Disconnect Secondary Air Injection solenoid 
valve -N112-.  

 

      -  Connect VAG 1527B Voltage tester to 
disconnected connector using jumper wires 
from VW 1594 adaptor kit  

 

      -  Start engine and let idle 
 

         LED must light up 
 

      If LED lights up (voltage supply OK):  



 

     
-  Replace Secondary Air Injection solenoid valve 

-2-.  

If LED does not light up:  

-  Re-attach connector. 

-  Check valve activation 

5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��5HSDLU�
*URXS���   

If Valve operation is not perceptible during 
electrical check  

-  Check Secondary Air Injection pump relay -
J299-  

:LULQJ�GLDJUDPV��(OHFWULFDO�:LULQJ�'LDJUDPV��
7URXEOHVKRRWLQJ�	&RPSRQHQW�/RFDWLRQV   

-  Check and erase DTC memory 

5HSDLU�0DQXDO��)XHO�,QMHFWLRQ�	�,JQLWLRQ��5HSDLU�
*URXS�����'7&�PHPRU\��FKHFNLQJ   

 


