A/C-HEATER SYSTEM - AUTOMATIC (CS)
Article Text
1993 Audi 90

For chip
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, October 18, 1999 05:57PM

ARTICLE BEGINNING

1993 AUTOVATI C A/ G- HEATER SYSTEMS
Audi

90 CS

SPECIFICATIONS

SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
Conmpressor Type .. ... .. Zexel 6-Cyl.
Conpressor Belt Tension (1)
System G| Capacity ..................... (2) 7.8-9.2 ozs.
Refrigerant (R-134a) Capacity ............. 23.0-24.8 ozs.
System Operating Pressures (3)
Low Side .............. ... ... 26-29 psi (1.8-2.0 kg/cny)
Hgh Side ....................... 79.8 psi (5.61 kg/cny)

(1) - Belt tension is automatically adjusted by belt
t ensi oner.
(2) - Use Polyal kyl ene dycol (PAG oil.
(3) - Measured at 77gF (25¢C). High side pressure increases
from base pressure (engine off) to a maxi mum of
290 psi (20.4 kg/cny).
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

WARNI NG To avoid injury from accidental air bag depl oynent, read
and carefully follow all SERVI CE PRECAUTI ONS and DI SABLI NG &
ACTI VATI NG Al R BAG SYSTEM procedures in AIR BAGS article in
ACCESSCORI ES & ELECTRI CAL secti on.

DESCRIPTION

The A/ C-heater control panel has buttons to control system
Bl ower speed is controlled automatically according to difference
bet ween sel ected tenperature and interior tenperature. Blower speed
can al so be controll ed manual ly.

The A/ G heater control panel left side display shows
sel ected tenperature and automatic functions. See Fig. 1. The right
si de di splay indicates manual functions. The A/ C heater system
m croprocessor, located within the A/C heater control panel, has a
sel f-di agnostic feature.

The A/ C-heater system automatically maintains tenperatures
from 64gF (182C) to 85¢gF (29¢C). If a tenperature greater than 85gF
(29¢C) is selected, the word H appears in tenperature display. If a
tenmperature | ess than 64gF (18¢C) is selected, the word LOis
di spl ayed. Sel ection of these tenperatures overrides automatic climte
control system
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1. Temperature Control Buttons 8. Air Distribution Button
2. Compressor On/Off Button (Directs Air To Dashboard
3. Automatic Mode Button Outlets & Rear Of Center
4. Defrost Button Console)
5. Display _ 9. Air Distribution Button
6. Fan Speed Indicator (Directs Air To Footwells)
7. Air Distribution Button 10. Air Recirculation Button
(Directs Air To Windows) 11. Fan Speed Button

_ 93019490
Fig. 1: Identifying A/C Heater Control Panel

Courtesy of Audi of Anmerica, Inc.

OPERATION
A/C COMPRESSOR SPEED SENSOR

Sensor is |ocated on conpressor and determ nes A/ C conpressor
speed. A/ C-heater control panel then conpares conpressor speed to
engi ne speed and cal cul ates belt slippage (as a percentage). If
slippage i s excessive, control panel sw tches conpressor off.

A/C-HEATER CONTROL PANEL & AIR DISTRIBUTION

Al C-Heater Control Panel

Al C-heater control panel has a digital mcroprocessor that
conpares val ues fromvari ous sensors. M croprocessor then activates
appropri ate adjustnment notor and A/ C conpressor clutch to maintain
desired tenperature. A/ C clutch, blower speed, tenperature/blend air

door position, and node doors are all controlled by A/ Cheater control
panel .

Air Distribution

Three buttons control air distribution. See Fig. 1. \Wen
sel ected, uppernost air distribution button directs air to w ndows.
When mddle air distribution button is selected, air is directed to
dashboard outlets and rear of center console. Wen | owernost air
distribution button is selected, air is directed to footwells.
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Aut omati ¢ Mode

In this setting, air tenperature, air delivery and air
distribution are regul ated automatically to achi eve and nmaintain
desired interior tenperature. Al previously selected settings are
cancel | ed.

Bl ower Speed Settings

Bl ower speed buttons can be used to raise or |ower blower
speed in all operating nodes. Blower speed plus (+) button is used to
rai se bl ower speed. Mnus (-) button I owers bl ower speed. If mnus (-)
button is pushed after blower speed is set at its |owest setting,
climate control systemw || be deactivated.

Cimte control systemw |l also be deactivated if mnus (-)
and plus (+) buttons are pushed sinultaneously. To reactivate system
press AUTO button, defrost button, one of tenperature control buttons
or bl ower speed plus (+) button.

Conpressor On/ O f Button
This button controls conpressor operation.

Def rost Mode

In this setting, recirculation door is open. Blower runs at
hi ghest speed and tenperature is automatically regulated. Al air is
directed toward w ndshi el d.

1. Connector

2. Footwell/Defroster Flap Motor

3. A/C-Heater Control Panel

4. Fan (Fresh Air Blower) Control Module
5. Fresh Air Blower

6. In-Car Temp. Sensor Fan

7. In-Car Temp. Sensor (Instrument Panel)
8. Outside (Ambient) Temp. Display

4R10973

Fig. 2: | dent’i fying Automatic A/ G Heater System Conponents (90 CS)
Courtesy of Audi of Anmerica, Inc.
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ACTUATORS

Central Air Distribution Flap Mtor

This actuator (notor) is located on front of heater box. The
central air distribution flap is used to distribute air flowto
i nstrument panel vents or to footwell/defroster outlets. A
potentioneter, inside notor, indicates the position of the air
distribution flap to the A/ C-heater control panel as a feedback val ue.

Footwel | / Defrost Fl ap Mot or

This actuator (notor) is located on front of heater box. See
Fig. 2. The footwell/defrost flap distributes air to footwell or
defroster outlets depending on node selected. A potentioneter, inside
notor, indicates the position of the air distribution flap to the AC
heater control panel as a feedback val ue.

Tenperature Regul ator Flap Mdtor

This actuator (nmotor) is nounted on |eft side of heater box.
See Fig. 4. A potentioneter, inside notor, indicates the position of
the air distribution flap to the A/ Cheater control panel as a
f eedback val ue.

The tenperature regulator flap is used to control air
tenperature in vehicle passenger conpartnent. Air tenperature
regul ation is acconplished by using two flaps, one flap before and one
flap after heater core. The tenperature-regulating flap actuating
mechani sm al so operates the turbul ence flap.

AMBIENT TEMPERATURE SENSORS

Two sensors mneasure outside air tenperature and send i nput
signals to A/C heater control panel. A/ C heater control panel neasures
sensor readings and | owest tenperature value to cal culate correction
factor for interior tenperature regulation. One sensor is located in
front of vehicle, behind lower air grille. Second sensor is located in
evaporator, next to fresh air flap.

FRESH AIR TEMPERATURE SENSOR

Tenperature sensor is |ocated on heater box, downstream of
fresh air fan. Sensor neasures the tenperature of the air |eaving the
evaporator, to provide a quicker response tinme to changes of interior
t enper at ur e.

FAN CONTROL UNIT

Air to passenger conmpartnent is supplied and regul ated by fan
control unit. Fan control unit is nounted to evaporator box, in air
pl enum and is cooled by air flow through evaporator housing. See
Fig. 3.
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Evaporator
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Fig. 3: Identifying Fan Control Unit & Low Pressure Swi tch
Courtesy of Audi of Anmerica, Inc.

HIGH PRESSURE SWITCH

Switch controls cooling fan high speed operation. Switch is
| ocated on high pressure switch refrigerant line. See Fig. 4. Switch
is identified by its G een housing. Ensure switch closes at 190. 0- 254.
0 psi (13.36-17.86 kg/cny). Ensure switch opens at 153.7-217.5 psi
(10.81-15.29 kg/cny). Switch can be renoved w t hout discharging
system

HIGH PRESSURE CUT-OUT SWITCH

Switch is identified by Red housing and | ocated on right/left
si de of condenser. See Fig. 4. Cut-out switch turns off A/ C conpressor
clutch when refrigerant pressure reaches 409.0-449.5 psi (28.76-31.60
kg/cny). Switch can be replaced w thout discharging system

IN-CAR TEMPERATURE SENSORS

In-car tenperature sensors nmeasure interior air tenperature
and send signals to A/C heater control panel. See Fig. 2. A small fan
drives air over instrument panel sensor to ensure accurate
measurement. One sensor is nmounted on top of instrunent panel and a
second sensor is located next to front done |ight.

LOW PRESSURE SWITCH
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Refrigerant | ow pressure switch di sengages A/ C conpressor
clutch if refrigerant pressure drops bel ow specified pressure. On Audi
90, ensure switch opens at 21.0-23.2 psi (1.48-1.63 kg/cny).

TWO-WAY VACUUM VALVES

Fresh/ Recircul ated Air Flap

This two-way vacuum valve is used to control the vacuum
applied to fresh/recirculated air flap door vacuum servo. Valve is
| ocated on | eft side of evaporator assenbly, in air plenum

Two-way vacuumvalve is electrically controlled by signals
from A/ C heater control panel. Wen vacuumis applied to
fresh/recirculated air flap door vacuum servo, the flap door closes
and no fresh air enters vehicle.

Heater Control Valve

This vacuum valve is | ocated on right side of heater box, in
air plenum See Fig. 4. Two-way vacuumvalve is electrically
controlled by signals from A/ C heater control panel and directs or
vents vacuumto heater control valve. Wien vacuumis applied to heater
control valve, no coolant flows through heater core.

SELF-DIAGNOSTICS

NOTE: Scan Tester (VAG 1551) nust be used to make full use of the
system s sel f-di agnostic capabilities.

The conpl ete sel f-diagnostics functions and operating
instructions of the VAG 1551 scan tester are not covered in this
article. Follow VAG 1551 operator's manual and acconpanyi ng trouble
shooting manual . The follow ng text highlights the functions avail able
when using VAG 1551 scan tester.

DIAGNOSTIC TROUBLE CODE MEMORY

NOTE: Di agnostic trouble code nenory is cleared when ignition is
turned off. DO NOT turn ignition off after driving vehicle,
as this will erase fault codes.

If a mal function occurs in a nonitored sensor or conmponent, a
Di agnostic Troubl e Code (DTC) is stored in nmenory. This function may
be used by technician to access and erase DICs. Codes may be either
hard or intermttent failures.

Hard Fail ures

If A/ Cheater system nmal functions are present for nore than 5
seconds, they are stored as Diagnostic Trouble Codes (DTCs). The A/C
conpressor control nodul e di stingui shes data between 19 different
troubl e codes and stores mal functions until ignition is turned off
(volatile nenory).
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Intermttent Failures

If a mal function occurs intermttently, they are stored and
considered to be "sporadic" (intermttent) failures. Wen displayed on
scan tester, intermttent malfunctions will have "SP" (sporadic) on
ri ght side of display.

MEASURING VALUE BLOCK

Ten measuring val ue bl ocks, with 4 neasuring channel s each,
are used. Mnitored sensors and conponents include the A/ C conpressor
switch-off conditions, tenperature regulator flap notor, central flap
notor, footwell/defroster flap notor, air flow flap notor, and notor
pot enti oneters.

Measuring val ue bl ock function nonitoring also includes the
di spl ay and neasuring values of all anbient, fresh air intake duct,
and in-car tenperature sensors. Voltage at fresh air bl ower, engine
speed, A/ C conpressor speed, and vehicle speed are nonitored. In
addi tion, inputs fromthe Engi ne Cool ant Tenperature (ECT) sensor,
ki ck-down switch, A/C conmpressor engagenent, and A/ C high pressure
switch are al so nonitored.

OUTPUT DIAGNOSTIC TEST MODE

Since the VAG 1551 scan tester is a bi-directional tester, it
may be used to actuate a nunmber of A/ C heater system conponents. The
out put di agnostic test node may be used to actuate A/ C conpressor
clutch, fresh air blower, tenperature sensor blower fan, and cooling
f an.

The A/ C-heater control panel segnment displays, outside
temperature indicator (display), and Idle Air Control (I1AC) may al so
be actuat ed.

In addition, the tenperature regulator flap notor, central
flap notor, footwell/defroster flap notor, air flow flap notor, and
fresh/recirculated air flap two-way val ve may al so be act uat ed.

A/C CONTROL HEAD CODING

Repl acement A/ C control heads (A/ C heater control panel) are
sold with Code 000 and nust be properly coded after installation.
Contact nearest Audi parts departnment to determ ne correct
appl i cation.

TROUBLE SHOOTING
ON-BOARD DIAGNOSTICS (OBD)
NOTE: VWhile OBD information is being displayed on A/ C heater
control panel, A/C system operation does not take place (A/C
conpressor, radiator fan, etc. are not controlled).

Accessi ng Menory Di agnostic Channel s
1) Turn ignition switch on or start engine. Sinultaneously
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press and hold down air recirculation button and air distribution (up
arrow) button. See Fig. 1. Release both buttons. Display panel should
read "01c", indicating diagnostic channel No. 1.

2) Pressing tenperature plus (+) button will advance displ ay
of di agnostic channel by one. D splay panel should read "02c",

i ndi cati ng diagnostic channel No. 2. Each tinme plus (+) button is
pressed, systemw || advance to next diagnostic channel until | ast
nunber is reached; display will then return to channel No. 1.

3) Menory diagnostic channels identify individual circuits,
and are not fault codes. See MEMORY DI AGNOSTI C CHANNELS table. To
retrieve information about a particular channel, select desired
channel then press air recirculation button.

4) |If channel No. 52 is selected and an A/ C conpressor
switch-off condition exists, a segnent of "88.8" display wll
illum nate indicating cause of condition. See Fig. 4.

5) Channel No. 53 is used to identify which A/C electrical
conponents (outputs) are activated. Wen channel No. 53 is selected, a

segnment of "88.8" display will illumnate. See Fig. 4.
6) On both channels No. 52 and 53, segnents 7, 14 and 21 of
"88.8" display nust illum nate sinmultaneously to indicate system

function is okay. See Fig. 4.

Exi ti ng On-Board Di agnostics
To exit menory diagnostic channel display, press AUTO button
or turn ignition off.

MEMORY DI AGNOSTI C CHANNELS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Di agnosti ¢ Channel No. Di spl ay

1 ... System Mal function ........... Di spl ayed As Di agnostic
Troubl e Code (See DI AGNOSTI C

TROUBLE CCDES t abl e)

2 Digital Value O In-Car Tenperature Sensor (Headliner)
3 . Digital Value O In-Car Tenperature Sensor (Instrunent Panel)
4 ... .. Digital Value O Fresh Air Intake Duct Tenperature Sensor
5 .. Digital Value O CQutside (Anbient) Tenperature Sensor (Front)
6 ... Digital Value O CQutside (Anbient) Tenperature Sensor
7 Digital Value O Anbient Tenperature Sensor At Fresh Air Bl ower
8 Digital Value O Tenperature Regul ator Flap Mtor Potentioneter
O Delta Value O Tenperature Regul ator Flap

10 ..... Non- Corrected Specified Value O Tenperature Regul ator Flap
11 Digital Value O Central Flap Mtor Potentioneter
12 Specified Value O Central Flap
13 ..... Digital Value O Footwell|/Defroster Flap Mtor

Pot enti onet er

14 Specified Value O Footwel |/ Defroster Flap
15 ... Digital Value O Air Flow Flap Motor Potentioneter
16 . Specified Value O Air Flow Flap
17 Vehi cl e Speed (Kiloneters Per Hour)
18 Actual Fresh Air Bl ower Voltage

19 Specified Fresh Air Bl ower Voltage
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................................... Al C Conpressor Cutch Voltage
............... Nunmber O Low Vol tage Occurrences (Non-Transient)
......... Cycle Condition O A/ C Refrigerant H gh Pressure Sw tch
................. Cycling O A/C Refrigerant H gh Pressure Switch
................. Cycling O Sw tches, Absolute & Non-Fluctuating
........................... Ki ck- Down Switch Anal og/ Di gital Val ue
.. Engi ne Cool ant Tenperature (ECT) Sensor Wrning Light Anal og/
Di gital Val ue

.................................................... Codi ng Val ue
.............................................. Engi ne Speed (RPM
........ Al C Conpressor Speed In RPM (Equal s Engi ne Speed x 1.28)
................................................ Sof t war e Ver si on
Segnment Display Check (Al Segnments O A/ C Heater Control Panel

Li ght Up)

C Tenperature Regul ator Fl ap Potentionmeter Ml function Counter
.................. Central Flap Potentionmeter Malfunction Counter
....... Footwel | / Defroster Flap Potentioneter Ml function Counter
................. Air Flow Flap Potentioneter Ml function Counter
Tenperature Regul ator Fl ap Motor Potentioneter Feedback Val ue (
Col d End Stop)

Tenperature Regul ator Fl ap Motor Potentioneter Feedback Val ue (
Hot End Stop)

Central Flap Mdtor Potentioneter Feedback Val ue (Cold End Stop)

. Central Flap Mdtor Potentioneter Feedback Val ue (Hot End Stop)
...... Footwel | / Defroster Flap Mtor Potentioneter Feedback Val ue
(Col d End Stop)

Footwel | / Defroster Flap Mdtor Potentioneter Feedback Val ue (Hot
End St op)

Air Flow Flap Motor Potentioneter Feedback Value (Cold End Stop)

. Air Flow Fl ap Mdtor Potentioneter Feedback Val ue (Hot End Stop)
................................. Vehi cl e Operation Cycle Counter
.. Calculated Interior Tenperature, In Digits (Internal Software)
.......... Qut side (Anbient) Tenperature, Filtered For Regul ation
(I nternal Software)

......... Qut side (Anbient) Tenperature, Unfiltered In Degrees oC
(I'nternal Software)

............. Qut side (Anbient) Tenperature, Unfiltered In Digits
...... Mal function Counter For Speedoneter (Vehicle Speed) Signal
...................................... Standing Tine (In M nutes)
.................. Engi ne Cool ant Tenperature (ECT) In Degrees gC
...................... (1) G aphics Channel Nunber 1 Through 88.8
...................... (1) G aphics Channel Nunber 1 Through 88.8
......................................... Control Characteristics
Qut side (Ambient) Tenperature, In Degrees gF O gC, Depending

On A/ CHeater Control Panel Setting

. In-Car Tenperature Sensor Tenperature In Degrees ogC (Headliner)
............. In-Car Tenperature Sensor Tenperature |In Degrees oC
(I nstrunment Panel)

..... Fresh Air Duct Tenperature Sensor Tenperature |In Degrees gC
....... Front Qutside (Anmbient) Tenperature Sensor Tenperature In
Degrees oC

...... Fresh Air Bl ower Anbient Tenperature Sensor Tenperature In
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Degrees oC
Bl Sof tware Version (Latest)

(1) - Wen diagnostic channel No. 52 or 53 is selected, " . "is
di spl ayed first. The A/ C conpressor switch-off conditions are
identified by the illum nated segnments of display. See Fig. 4.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

%%%1

@z, @n 21%
1 5 20% %18
G2 W
6 22 19
CHANNEL 52 CHANNEL 53
1. High Pressure Occurrences More Than 30 Times 1. Temperature Flap In Cold Air Position
2. Ambient Temperature Sensor 2. Temperature Flap In Warm Air Position
At Fresh Air Blower Less Then 27° (-3C°) 3. Not Used
3. ECON Mode Selected 4, Central Flap In Instrument Panel Outlet Position
4. Off Selected 5. Central Flap In Footwell/Defrost Outlet Position
5. Ambient Temperature Too Low 6. Not Used
6. Engine Management System (Compressor 7. * System Function Okay
Will Remain Off For 3-12 Seconds) 8. Footwell/Defroster Flap In Defrost Position
7. * System Function Okay 9. Not Used
8. A/C Refrigerant High Pressure Cut-Out Switch 10. Airflow Flap Open
9. A/C Manually Switched Off 11. Airflow Flap Closed
(A/C Standby Cancelled ) 12. Not Used
10. Low Voltage 13. Footwell/Defroster Flap In Footwell Position
11. Kickdown Switch (Via Transmission 14. * System Function Okay
Control Moduie, Compressor Off 15. First Speed Of Coolant Fan On
For 12 Seconds Maximum) 16. Fan For In-Car Temperature Sensor
12. Engine Coolant Temperature 17. Fresh Air/Recirculation Flap Closed
Warning Light Switch 18. Heater Valve Closed
13. A/C Refrigerant Low Pressure Switch 19. Bi-Directional Wiring Harness
14. * System Function Okay 20. A/C Compressor On
15. Not Used 21. * System Function Okay
16. Slippage Or Blockage 22. Not Used
17. Engine Speed Less Than 200-500 RPM
18. Not Used * Segments 7, 14 and 21 must illuminate simultaneously
19. Engine Speed Greater Than 6000 RPM to indicate system function is okay.
20. Not Used
21. * System Function Okay
22. Visible With A/C Compressor On

Not Visible With A/C Compressor Off
. 93H19494 | . .
Fig. 4: ldentifying Diagnostic Channel No. 52 & 53
Courtesy of Audi of Anmerica, Inc.

RETRIEVING & CLEARING FAULT CODES

1) To retrieve fault codes using A/ C heater control panel,
access nmenory di agnostic channels. See ON-BOARD DI AGNOSTICS (OBD). |If
a diagnostic fault code exists, fault code will be displayed in
channel No. 1. If no fault code exists, "00.0" will be displayed.

2) If afault code exists, repair malfunction indicated. See
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DI AGNOSTI C TROUBLE CCDES table. After mal function is corrected, clear
di agnostic troubl e codes. To clear codes, VAG 1551 nust be used.

DI AGNOSTI C TROUBLE CODES TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Di agnosti c Troubl e Code Affected Grcuit
00. O .o No Mal functions
02.1-02.4 ... ... I n-Car Tenp. Sensor (Headliner)
03.1-03.4 ............. I n-Car Tenp. Sensor (Instrunent Panel)
04.1-04.4 .. .. ... ... ... ... Fresh Air Intake Duct Tenp. Sensor
05.1-05.4 ............. Qut si de (Anbient) Tenp. Sensor (Front)
06.1-06.4 ........ .. .. .. ... Engi ne Cool ant Tenp. (ECT) Sensor
07.1-07.4 .............. Fresh Air Bl ower Anbient Tenp. Sensor
08.1-08.7 ....... (1) Tenp. Regul ator Flap Mdtor Potentioneter
11-1-11.7 ... (1) Central Flap Mdtor Potentioneter
13.1-13.7 .... (1) Footwell/Defroster Flap Mtor Potentioneter
15.1-15.7 ... Air Flow Flap Motor Potentioneter
17. 0 Vehi cl e Speed Si gnal
18.1-18.3 ... ... Fresh Air Blower (Incorrect Voltage)
20.1-20.3 ........ .. ... (2) A C Conpressor (Incorrect Voltage)
22.1-22.5 (3) A¥C High Pressure Switch
29. 1-29. 4 ACBelt Slip
(1) - Motors will no I onger be controlled automatically.

(2) - The A/C conpressor remains off until voltage is greater

than 10.8 volts for at |east 25 seconds.
(3) - The A/C conpressor remains off until switch closes.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

TESTING

WARNI NG To avoid injury from accidental air bag depl oynent, read
and carefully follow all SERVI CE PRECAUTI ONS and DI SABLI NG &
ACTI VATI NG Al R BAG SYSTEM procedures in AIR BAGS article in
ACCESSCORI ES & ELECTRI CAL secti on.

A/C SYSTEM PERFORMANCE

1) Park vehicle out of direct sunlight. Ensure condenser and
radi ator are free of obstructions. Ensure conpressor drive belt is in
good condition. Ensure engine is at nornmal operating tenperature.

Cl ose engi ne hood.

2) Start engine and run it at 2000 RPM Turn A/ C system on
and press AUTO node button. See Fig. 1. Press mnus (-) button until
"LO' tenperature setting is displayed.

3) Press air recirculation button until recirculated air

synbol is displayed. Press conpressor on/off button until ice crystal
synmbol is displayed. See Fig. 1.
4) Open all instrument panel air outlets. Ensure cooling fan

and A/ C conpressor run. Ensure blower motor runs on high speed and air
flows out of instrunent panel vents.
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5) Using VAG 1551 scan tester, check DIC nenory. C ose doors,
wi ndows, and sun roof. Record anbient tenperature and check outlet air
tenperature at center instrunment panel vent after A/C system has run
for 5 mnutes. See A/ C SYSTEM PERFORVANCE SPECI FI CATI ONS t abl e.

NOTE: If A/ C conpressor clutch di sengages during performance test,
go to step 11).

A/ C SYSTEM PERFORVANCE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Anbi ent Qutlet Ar
Temperature gF (20 Temperature gF (20
59 (15) .. 37-43 (3-6)
68 (20) .. 37-43 (3-6)
T7 (25) 37-43 (3-6)
86 (30) ... 37-43 (3-6)
95 (35) . 39-45 (4-7)
104 (40) .. 41-48 (5-8)

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

6) If outlet air tenperature is not as specified, renove |ow
pressure switch and junper connector terminals. Renove high pressure
switch, leaving its wiring harness connected. Connect manifold gauge
set to high and | ow pressure service val ves.

7) Repeat A/ C system performance test. Hi gh side (discharge)
pressure should increase from base pressure (engine off) to a maxi mum
of 290 psi (20.4 kg/cny). See A/ C SYSTEM BASE (H GH SI DE) PRESSURE
SPECI FI CATI ONS t abl e.

8) The high pressure switch should switch cooling fan to
second speed between 190-254 psi (13.4-17.9 kg/cny). If cooling fan
does not switch to second speed, check cooling fan circuit.

9) Low side (suction) pressure should be as specified in A/C
SYSTEM LOW S| DE PRESSURE SPECI FI CATIONS table. If both high and | ow
si de pressures are okay, A/ C system cooling performance is okay. Check
| ow pressure and high pressure switches as necessary.

10) If either high and | ow side pressures are incorrect,
check refrigerant and A/C systemfor mal functions (low refrigerant
charge, faulty A/ C conpressor, kinked/plugged A/ C hose, etc.).

A/ C SYSTEM LOW SI DE PRESSURE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Ambi ent Tenp. eF (20 Pressure psi (kg/cny)
50 (10) ... 30-32 (2.1-2.2)
59 (15) ... 29-32 (2.0-2.2)
68 (20) ... 28-30 (1.9-2.1)
77 (25) 26-29 (1.8-2.0)
86 (30) ... . 25-29 (1.7-2.0)
95 (35) ... 25-30 (1.7-2.1)
104 (40) .. 28-33 (1.9-2.3)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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11) Check Diagnostic Trouble Code (DTC) nenory. See
DI AGNOSTI C TROUBLE CODE MEMORY. Repair A/ C system mal functions (if
any). Erase DTC nenory. End session using RAPI D DATA TRANSFER, | eaving
VAG 1551 connected. Repeat A/ C system performance test.

12) Ensure scan tester is in A/ C HEATI NG ELECTRONI CS
function. Wth RAPI D DATA TRANSFER di spl ayed on scan tester, press "0"
and "8" button to select READ MEASURI NG VALUE BLOCK function. Press
"@Q button to enter input.

13) Wth INPUT D SPLAY GROUP NUMBER di spl ayed on scan tester,
press "0" and "1" buttons to sel ect COVPRESSOR SW TCH OFF CONDI TI ONS.
Press "Q' button to enter input.

14) Read display group No. 1, channel No. 1. If Code 2 (high
pressure cut-out switch) is displayed, go to next step. If Code 3 (l|ow
pressure switch) is displayed, go to step 20). If other codes are
di spl ayed, go to MEASURI NG VALUE BLOCK under SELF- DI AGNOSTI CS

15) End session using RAPI D DATA TRANSFER. Renove hi gh
pressure cut-out switch, leaving its wiring harness connected. Connect
mani f ol d gauge set to high pressure cut-out switch Schrader val ve.

16) Repeat A/ C system performance test and check A/ C system
hi gh side pressure. Hi gh side (discharge) pressure should increase
from base pressure (engine off) to a maxi mumof 290 psi (20.4 kg/cny).
See A/ C SYSTEM BASE (H GH SI DE) PRESSURE SPECI FI CATI ONS t abl e.

17) The high pressure switch should switch cooling fan to
second speed between 190-254 psi (13.4-17.9 kg/cny). If cooling fan
does not switch to second speed, check cooling fan circuit.

18) If required cooling performance is attained and no ot her
mal function is detected, replace high pressure cut-out switch. If high
side pressure is exceeded, check refrigerant and A/C system for
mal f uncti ons.

19) If A/C compressor clutch still does not engage, check
wi ring harness between A/ C control panel and hi gh pressure cut-out
switch. Repair wiring harness as necessary.

A/ C SYSTEM BASE (H GH SI DE) PRESSURE SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Ambi ent Tenp. eF (20 (1) psi (kg/cny)
B9 (15) it 56.5 (3.97)
68 (20) ... 68.2 (4.79)
77 (25) oo 79.8 (5.61)
86 (30) ... 95.7 (6.73)
95 (B5) 108.8 (7.65)
104 (40) . 127.6 (8.97)
113 (45) oo 142.1 (9.99)

(1) - Pressures listed are with engine off.
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

20) End session using RAPI D DATA TRANSFER. Renove | ow
pressure switch and junper connector terminals. Connect manifold gauge
set to | ow pressure switch Schrader val ve.
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21) Repeat A/ C system performance test and check A/ C system
| ow side pressure. Low side (suction) pressure should be as specified
in A/C SYSTEM LOW SI DE PRESSURE SPECI FI CATI ONS t abl e.

22) If required cooling performance is attained and no ot her
mal function is detected, replace | ow pressure switch. If |ow side
pressure is incorrect, check refrigerant and A/ C system for
mal functions (low refrigerant charge, faulty A/ C conpressor,
ki nked/ pl ugged A/ C hose, etc.).

23) If A/ C conpressor clutch disengages during test, check
wi ring harness between A/ C control panel and | ow pressure swtch.
Repair wiring harness as necessary.

24) |If A C conpressor clutch doe not disengage during test,
check heater box and evaporator assenbly for air |eaks. If no |eaks
are found, A/C systemmay be I ow on refrigerant. Check refrigerant
i nes and conponents for |eaks. Repair |eaks as necessary.

ACTUATORS, SENSORS & FAN CONTROL MODULE

90

1) Ensure all fuses are okay. Turn ignition off. Renove A/ C
heater control panel. Connect Adapter Harness (VAG 1598/ 11) and
Adapt er Harness (VAG 1598/12) to A/ Cheater control panel wring
har ness.

2) Leave A/ C heater control panel disconnected. Wile
perform ng tests, DO NOT connect adapter harnesses to A/ C heater
control panel. The A/ C heater control panel will be damaged.

3) Adapter harnesses cannot be connected sinultaneously to
Test Box (VAG 1598). Set neasuring range on DVOM before connecting it
to test box sockets, as dammge to conponents may result.

CAUTI O\ When using Adapter Harness (VAG 1598/ 11), test box socket
term nal nunbers and A/ C-heater control panel wring
harness term nal nunbers are not the sane. Connector "A"
termnals No. 1-12 are identified as socket term nals No.
41-52 on test box. See Fig. 5. Connector "B" term nals No.
1-20 are identified as socket termnals No. 21-40.
Connector "C' and "D' termnal No. 1-16 are identified as
socket termnals No. 1-16.
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Connector "D"

Connector "A"

Connector "B"

Connector "C"

_ 94D10275 o _
Fig. 5: Identifying A/C Heater Control Panel Wring Harness Term nals

Courtesy of Audi of Anmerica, Inc.

AUTOVATI C A/ G- HEATER SYSTEM COVPONENT TESTI NG (AUDI 90 CS)
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
Conmponent Bei ng Tested

(VAG 1598 Pin No.) Resi st ance Test Condition

Vol t age Val ue I n-Car Tenp.
Sensor - Headl i ner
(43 & 52 (1)) .......... Ambi ent Tenp.

At Sensor . (2) 3513 Ohns @ 68gF (2020
In-Car Tenp. Sensor -
Dash (50 & 52 (1)) ..... Ambi ent Tenp.

At Sensor (3) (2) 3513 Ohns @ 68gF (2020
Fresh Air Tenp. Sensor

(47 & 52 (1)) .......... Ambi ent Tenp.

At Sensor . (2) 1250 Ohns @ 68gF (2020
Anbi ent Tenp. Sensor
(48 & 52 (1)) .......... Ambi ent Tenp.

At Sensor . (2) 1250 Ohns @ 68gF (2020
Tenp. Regulator Flap Mr.
(2 & 10 (4)) oo 20- 100 Ohns
Central Air Dist. Flap Mr.
(4 & 12 (4)) oo 20- 100 Ohns

Footwel | / Defroster Flap Mr.
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(3 & 11 (4)) o 20- 100 Ohns
Fan Control Mbdul e
(16 & G ound (5)) ..... Ignition On .......... Less Than 0.5 Vol t

(Bl ower Mdtor Of)
Bl ower Mot or Vol tage

Supply (14 & Gound (5)) . Ignition On .......... Battery Voltage
Fan Control Mbdul e
Vol tage Supply (& Ground (5)) .. Ignition On .... Battery Voltage
Fan Control Mbdul e
(13 & 16 (6)) .......... Ignition On .......... LED Tester Lights

Up (Bl ower Mtor On)

(1) - Connect Adapter Harness (VAG 1598/11) to Test Box (VAG 1598).
Set DvOM to 20,000 ohm range.

(2) - See AMBI ENT, I N CAR & FRESH Al R TEMPERATURE SENSOR RESI STANCE
VALUES table for conplete tenperature range specifications.

(3) - Check tenperature sensor fan using D AGNOSTI C TEST MODE (DTM
under SELF- DI AGNOSTI CS.

(4) - Connect Adapter Harness (VAG 1598/12) to Test Box (VAG 1598).
Set DVOM to 200 ohm range.

(5) - Connect Adapter Harness (VAG 1598/11) to Test Box (VAG 1598).
Set DVOMto 20 volt range.

(6) - Connect Adapter Harness (VAG 1598/11) to Test Box (VAG 1598)
and use LED Tester (US 1115).

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AMBI ENT, | N-CAR & FRESH Al R TEMPERATURE SENSOR RESI STANCE VALUES
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Temp. gF (20 Anbi ent & Fresh Air I n-Car Tenp.
At Sensor Tenp. Sensors (Chms) Sensors (Chmrs)
14 (-10) ........ ... ..., 5591 .. ... 1, 6159
32 (0) ... 3281 .. 9406
41 (5) ... 2544 7273
50 (10) ............ ... 1991 ... 5666
59 (15) .......... .. ... 1571 4446
68 (20) ......... ... .. 1250 ... 3513
77 (25) ... 998 ... 2795
86 (30) ................. 804 ... 2237
95 (35) ... 652 .. 1801
104 (40) ....... .. .. .. ... 533 1459
113 (45) ... .. .. A37 1188
122 (50) ... .. 361 . 972
131 (55) ... 300 ... 803
140 (60) ......... .. ..... 250 . 667
149 (65) ..o 556
158 (70) oo 466

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
REMOVAL & INSTALLATION

WARNI NG To avoid injury from accidental air bag depl oynent, read
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and carefully follow all SERVI CE PRECAUTI ONS and DI SABLI NG &
ACTI VATI NG Al R BAG SYSTEM procedures in AIR BAGS article in
ACCESSCORI ES & ELECTRI CAL secti on.

NOTE: For renoval and installation of conmponents not covered in
this article, see MANUAL A/ C- HEATER SYSTEMS arti cl e.

A/C-HEATER CONTROL PANEL

Renoval & Installation
Turn ignition off. Carefully pry off A/ C heater control panel
trim Renove A/ C-heater control panel. To install, reverse renoval

procedur e.

ACTUATORS

Renoval & Installation (90)

1) Renove center console. See CENTER CONSCLE in MANUAL A/ C
HEATER SYSTEM article. Renove gl ove box, driver's side tray, and
ashtray. Renove instrunment panel center support. Renobve screws and

footwell air outlets.
2) To renove central air distribution flap notor, disconnect

wi ri ng harness Bl ack connector and |linkage at notor. See Fig. 6.
Renove screws and fl ap notor

3) To renove footwel|/defroster flap notor, disconnect wring
har ness Red connector and |inkage at notor. See Fig. 7. Renobve screws
and flap notor.

4) To renove tenperature regulator flap notor, disconnect
wi ri ng harness Brown connector and |inkage at notor. See Fig. 8.
Renove screws and flap notor. To install notors, reverse renpva

procedur e.

crews

D Linkage

94E10276
Fig. 6: Renoving Central Air Distribution Flap Motor (90 CS)
Courtesy of Audi of Anmerica, Inc.
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(Red)

Footwell f———=
Defroster

Flap Motor\ @

Screws

94F10277

Fig. 7: Renoving FootweII/Defroster Flap Motor (90 CS)
Courtesy of Audi of Anmerica, Inc.

A %
@ / Qo
/ \‘\' / b -2

o)

Screws

=g /)
_ 94G10278
Fig. 8 Renoving Tenperature Regulator Flap Mdtor (90 CS)

Courtesy of Audi of Anmerica, Inc.

FRESH AIR TEMPERATURE SENSOR

Renoval & Installation (90)

Renove right side plenumtray. Renove fresh air intake duct
grille. Renove glove box. Twi st tenperature sensor and renove from
fresh air duct. To install sensor, spray sensor seal with silicone.
Reverse renoval procedure to conplete installation.
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FAN CONTROL MODULE

Renoval & Installation

Renove gl ove box. Di sconnect w ring harness connector from
fan control (fresh air blower) control nodule. Carefully renove fan
control nodule (heat sink may be hot). To install nodule, reverse
renoval procedure.

IN-CAR TEMPERATURE SENSOR

Renmoval & Installation (90)

Renmove gl ove box. Renove screws and hose. Di sconnect wiring
har ness connector. Renove tenperature sensor and fan. To install,
reverse renoval procedure. Ensure hose is securely attached.

WIRING DIAGRAMS
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Fig. 90 Automatic A/ C Heater System Wring D agram (90 CS)
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