Late-model Mexican Beetles and
The ACD Air-Cooled Engine

Disclaimers, etc.

This is NOT an official service manual, and the information and procedures contained herein have
been gathered from various unofficial sources. Technical information for the modern Mexican fuel-
injected air-cooled engine has been nearly impossible to find, leaving those of us who do not live in
Mexico without the resources to properly maintain and repair our vehicles. Fortunately the engines are
extremely reliable and require less adjustment than the “classic” cars of the 60s and 70s. (I’ve driven
mine daily for 3 years, and it has needed only oil and filter changes.) But when something does go
wrong... Having accumulated the various specifications and some procedures, and by experimenting
where procedures were not described, I’ve put this data together te help me maintain my cars. Due to
many requests I’ve decided to make this available to aid other owners as weii. However, not all
information may be accurate, and I assume no liability either for the correctness of the information or
any damage or harm that may result from using the information and procedures contained herein.

9.1

Besides, with my few resources and no insurance, a lawsuit wouidn’t be worth your time anyway.

The author has no association with any Volkswagen company, an. use of trademarked terms are
purely for identification, and in no way imply any connection or endorsement of a Volkswagen legal
entity.

This is not intended to be training in engine management systems and diagnostics for an owner of the
older carbureted cars. The procedures used are similar to those for modern VW models using
computerized engine management systems, and this is intended to be an aid for technicians already
familiar with the general procedures so they can apply their expertise to the air-cooled engines.
Mechanics unfamiliar with these systems and procedures can gain understanding from readily
available sources, such as the “Scan Tool Companion” and other publications from Bentley Publishers.
The Bentley website technical forums (www.bentleypublishers.com) are also an excellent resource.

Introduction

Those of us who drove early 60°s Beetles when they were new have always felt “connected” to them;
and as we have lived with the more complex (and comfortable) modern cars have longed for the simple
transportation of the Beerle. Eventually many of us bought and “restored” old Beetles, and found that
35 year-old carburetors and ignition systems aren’t as reliable as we remembered. We also may feel
guilty about the retatively “dirty” exhaust of the old cars, although with so few on the road this is more
of a symbolic issue than o problem. Wouldn’t it be nice to have a “new” old Beetle with a solid, clean-
running engine without fussy carburetors and distributors?

Along came Btlmex and others who could take your old, U.S. registered Beetle and put on a brand-
new Mexican-made body and running gear. You could even fit the new ACD fuel-injected engine,
replacing the troublesome fuel and ignition systems with a very trouble-free electronic Digifant engine
management system, and with a Lambda sensor and triple-catalytic converter to make the old Beetle
(you would be driving anyway) a clean-running and reliable vehicle. The restored car also had
improved brakes, modern seat belts and seats, and even an alarm and anti-theft system. While they did
not have airbags and other modern U.S.-mandated crash-protection systems, they met all requirements
for the time the car was originally imported, and could therefore continue to be licensed and driven.



The car still has the simple, basic transportation feel of the Beetle, with the least reliable systems
replaced with solid modern technology. You end up safer and cleaner than continuing to drive the car
with the original aging parts, so this is a real win-win situation.

As long as none of the new electronic systems has a problem and needs to go back to a dealer in
Mexico...

Luckily, the Digifant system of these cars has built-in communication and diagr.ostics, so that a
standard interface like the VAG1552 can connect and read any stored trouble codes (DTCs) to help
find problems, and can also be used to make adjustments if they are required. Some procedures are
common to other VAG models, and some are unique to this model.

If replacement parts are needed, it can be a problem, especially iri the USA. T understand VWoA
doesn’t special order parts that are not used on US models; but the VW dealers in other world areas
may be able to do so. Some of the parts are also used on other VW cars of the 90s and are available
from US dealers. Some are unique to this model, and you may need to go to a Mexican dealer to get
them. If you plan to keep your car a long time, you may want io get aird keep spares of key parts.
www.btlmex.com does list some parts, and may be able t¢c get others, but there is no guarantee how
long the parts business will be viable for them to contimue.

I hope you find the following information useful.

Tom Brunson
(Aging VW owner and enthusiast)



General Information

The air-cooled “Sedan” model produced by Volkswagen Mexico in the 1993-2003 years used the
classic 1600 engine with some updated components. It is known as the “ACD” code engine.
Differences from the engines in older models include:

1. Hydraulic valve lifters similar to the type 4 and waterboxer lifters are used, so valves stay in
adjustment and should not be adjusted between rebuilds.

2. Revised cylinder heads that take a %4 reach sparkplug.

3. A full-flow filter pump is used with larger (30mm) gears for higher oil flow. This provides
better filtering to avoid fouling the hydraulic lifters. Because of the higher oil flow, pressure is
better maintained in hot climates. Factory spec oil is 15w40 for the Mexican climate range; but
in a wider temperature climate a Sw40 or Ow40 synthetic is rnoie appropriate. The 70s dual
relief oil pressure control is used. The spin-on filter is the same as used by most water-cooled
VW 4-cyl engines, and the anti-drain back of the Vanagon waterboxer filter (070 115 561) is
helpful. (OEM are Mann or Mahle brand, availabie fromi busdepot.com.)

4. An electronic ignition distributor is used with no advance rnechanism. (043 905 205 N)
Ignition advance is controlled by the electronic Engine Control Unit.

5. A combined ignition coil/spark control unit is used. (*6NO 905 104)

6. No thermostat or air shutters are used i ithe cooling system, as the ECU controls mixture
during warmup to prevent fuel washing the cylinder walls. However, the fan shroud design has
not changed, and the shutters and thermostat can be fitted (by drilling and tapping the case for
the thermostat mounting stud) to provide beiter airflow for cold defrost of the windshield.

7. Fuel and ignition are controlled by a Digifant 1.82 ECU system. This system is unique to the
air-cooled engine, although similar in concept and procedures to many VW cars. The control
unit includes non-volatile meinory for storing adaptation values matching the ECU to the car
sensors, and for storing fault codes for diagnostics. System components include the following:
(see Fig 1 for locations) [Parts marked with * are available from US dealers. ]

a. Digifant ECU (1169) mounted under the rear seat on the left. (043 906 022 E)
b. Center mourted ihrottle body (1B0 133 061)

Throttle positicn sensor G88. (*044 907 385 A)

Intuke air temperature G42. (1HM 906 501)

e. Dual-tube intake manifold without pre-heat pipes, as fuel injectors are at the heads.
(BAA 129711, BAA 129 705, BAA 129 706, and 2ea BAA 129 729 A)

f. Port fuel injectors (N30-33) (BAA 906 031)

g. Manifold pressure sensor (in the J169 ECU under the seat, with vacuum line to
manifold.)

h. Hall sender (G40) in distributor. (Distributor 043 905 205 N )
i. Engine Temperature Sender (G27) in head at cylinder #4. (113 906 161)
j. Idle speed control valve (N71) controls air around throttle body. (*048 133 455)
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k. EVAP system vent valve (N80) from charcoal canister. (*034 133 517)

—_—

Fuel pump relay (J17)
m. High-pressure fuel pump mounted to frame head. (043 919 051)
n. 4-wire Lambda (OXS) sensor (G39) at inlet to CAT converter. (043 906 265 B)

0. Combined CAT and muffler, which fit standard heater boxers. (Part Number 043 253
702 C)

Figure 1 ACD engine systems

8. An electronic immobilizer is included on most cars that disconnects the ECU and starter if the
correct etecironic “key” is not present. Some models use a key-fob that must be inserted
momentarily into a slot on the dash before starting the car, while others use an RF wand that is
sensed without direct contact. Unlike modern US models, this is not built into the actual key, so
keys can be duplicated. This is NOT built into the Digifant controller — it is a different unit.

Most of the engine is identical to the air-cooled Beetles of the 70s, and repair procedures are similar.
However the valves should not be adjusted periodically, and are set like the T4 hydraulic lifters (0
clearance plus 1-turn compression) when assembling. The hydraulic lifters may bleed down and clatter
a bit when the car sits, but they should not be adjusted if this happens. Doing so could collapse them
fully and hold valves open. They will pump back up with time as the oil thins with heat to work back
into the lifter.




























































