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ARTICLE BEGINNING

1988 AUTOVATI C A/ C- HEATER SYSTEMS
Audi

5000 Series

* PLEASE READ THIS FIRST *

CAUTI ON: When di scharging air conditioning system use only approved
refrigerant recovery/recycling equi pment. Make every attenpt
to avoid discharging refrigerant into the atnosphere.

DESCRIPTION

The A/ C-heater control panel has buttons to control system
Bl ower speed is controlled automatically according to difference
bet ween set tenperature and interior tenperature. Bl ower speed can
al so be controlled manually. Depressing the "H ™ or "LO" buttons wl|
rai se or |ower blower speed while in any sel ected node. The "WARMER'
or "COOLER' buttons are used to raise or |ower selected tenperature.

The digital climate control system automatically maintains
tenperatures set between 64gF (18gC) and 85gF (29¢C). If a tenperature
above 85gF (29¢C) is selected, the word "H " appears in tenperature
display. If a tenperature bel ow 64gF (182C) is selected, the word "LO
is displayed. Selection of these tenperatures overrides automatic
climate control system

The system has sel f-di agnostic ability contained in control
panel. Up to 23 fault channels can be accessed to aid in trouble
shoot i ng.

OPERATION
AIC SYSTEM

If the vehicle interior is hot and the climte control is
progranmed to maintain a tenperature of 75gF (24¢C), climate control
will function as follows: recircul ati on doors open, fresh air door
will close and 85%of inside air will be recircul ated. Heater control
valve will close and air will flow fromregisters. Tenperature control
door should be closed. No air should flow through heater core. Bl ower
speed will increase fromlow to high over a 10 second period. As
interior cools down, recirculation door will close as fresh air door
begi ns to open.

I f needed, heater control valve will open, the tenperature
control door will begin to open and bl ower speed will slow. Air
flowng fromregisters warns slightly. There are 3 factors that
control system operation: outside tenperature, inside tenperature, and
tenperature setting.

HEATER SYSTEM
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If vehicle is very cold and climate control is programed to
mai ntain a tenperature of 75gF (24¢C), climate control wll function
as follows: recirculation door will close, and outside air will flow
into system Heater control valve will open, allow ng coolant to flow
t hrough heater core. Air will flow fromfloor vents. Tenperature
control door will open, and all air will flow through heater core.

Bl ower speed can be controlled manual ly, regardl ess of heater setting,
by pushing "H'" or "LO' buttons.

NOTE: The bl ower delay feature is overridden when the defroster
button is depressed. Hot air does not flow fromregisters.
If systemis in bi-level node, warmair flows fromfl oor
vents and cooler air fromregisters.

A/C-HEATER CONTROL & AIR DISTRIBUTION

"OFF" Mode

When the "OFF" button is pressed, the systemis sw tched
off. See Fig. 1. Fresh air intake is closed and tenperature display is
turned off. CQutside tenperature is shown on display.

NOTE: I f vacuum systemfails, climate control automatically
swi tches to maxi num defrost.

"ECON' Mbdde

In this node, the A/C conpressor is turned off. Tenperature,
bl ower speed, and air distribution are automatically regulated. Air
distribution is determ ned by difference between actual interior
tenperature and sel ected tenperature.

"AUTO' Mbdde

Wth "AUTO' button actuated, the A/ C conpressor is turned on.
See Fig. 1. Tenperature, blower speed, and air distribution are
automatically regulated. Air distribution is determ ned by difference
bet ween actual interior tenperature and sel ected tenperature.

"Bl - LEV' Mode

Wth bi-level node activated, the A/C conpressor is turned
on. Tenperature, blower speed, and air distribution are automatically
regul ated. Air distribution is fixed at center and footwell outlets.

Def rost Mode
In this setting, tenperature and bl ower speed are
automatically regulated. Al air is directed toward w ndshi el d.

"H" & "LO' Settings

These settings are used to raise or |ower blower speed in all
operating nodes. The "H " or "LO' settings are cancelled by pressing
anot her node button.

A/C-HEATER CONTROL PANEL
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The A/ C-heater control panel receives input fromdriver
system conponents, processes input signals and operates system
accordingly. See Fig. 1.
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Fig. 1: dimte Control Pane
Courtesy of Audi of Anmerica, Inc.

A/C PROGRAMMER

The A/ C programmer receives input signals fromA C heater
control panel. The programmer, in turn, controls position of heater
tenperature regul ation flaps through DC notor and cabl e.

The A/ C progranmmer operates air distribution vacuum servo
notors through the use of 4 vacuum sol enoi ds. The progranmer al so
controls A/C conpressor clutch relay operation, based on input signals
from A/ C heater control panel

On 5000S nodel s, the A/C programrer sw tches radi ator cooling
fan relay when A/ C systemis on. The A/C programmer is |ocated under
i nstrunent panel, behind gl ove box.

A/C BLOWER CONTROL UNIT

The A/ C bl ower control unit regul ates the anount of power
supplied to the fresh air bl ower notor depending on signal it receives
from A/ Cheater control panel. The A C blower control unit is |ocated
on top of evaporator. See Fig. 2.

OUTSIDE TEMPERATURE SENSORS

Sensors neasure the outside air tenperature and send an i nput
signal to the A/C heater control panel. The A/ C heater control pane
measures both sensor readi ngs and uses the | owest tenperature value to
calculate correction factor for interior tenperature regulation. One
sensor is located in front of radiator, the other is |ocated in
evapor at or pl enum chanber. See Fig. 2.

IN-CAR TEMPERATURE SENSOR

The in-car tenperature sensor neasures interior air
tenmperature and sends this signal to the A/C heater control panel. A
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smal |l fan drives air over sensor to ensure an accurate neasurenent.
The in-car tenperature sensor is nmounted on top of instrunent panel.

REFRIGERANT LOW PRESSURE SWITCH

The refrigerant | ow pressure switch di sengages A/ C conpressor
clutch if refrigerant pressure drops below 15 psi (1.1 kg/cny). Switch
is located in suction line fromA/ C accumnul ator.

Qutside

Temperature Sensor A/C Blawer

Control Unit
(Not Shown)

Ambient
Temperature
Switch

Receiver-Drier
Fig. 2: Evaporator Assenbly
Courtesy of Audi of Anmerica, Inc.

REFRIGERANT HIGH PRESSURE SWITCH

This switch controls operation of cooling fan 2nd stage.
Switch cl oses when pressure reaches 200 psi (14.1 kg/cny). Switch is
| ocated in high pressure line to A/C conpressor.

A/C HIGH PRESSURE SENSOR

Sensor mneasures refrigerant tenperature and sends resistance
signal to A/Cheater control panel. If refrigerant pressure goes too
hi gh, the A/ C heater control panel will shut A/ C conpressor off to
prevent system damage. The A/ C high pressure sensor is |located in
pl enum chanber, near left side of heat exchanger housi ng.

A/C THERMOSTAT

The A/ C thernostat controls power supply to A/ C conpressor
clutch relay to prevent ice fromformng on evaporator. |f evaporator
temperature falls bel ow 32¢F (0gC) the A/C thernostat swi tch opens,
the A/ C conpressor clutch relay opens, and the A/ C conpressor clutch
di sengages. The A/C thernostat is |ocated on evaporator housing, wth
its capillary tube inserted in evaporator.

AMBIENT TEMPERATURE SWITCH
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The anbi ent tenperature switch interrupts ground signal,
preventing the A/ C heater control panel from engaging the A/C
conpressor clutch. The switch opens when anbient tenperature falls
bel ow 37gF (32C). The anbient tenperature switch is | ocated on top,
| eft corner of evaporator housing. See Fig. 2.

A/C KICK-DOWN SWITCH

The switch closes and sends a ground signal to termnal No. 9
of A/ C- heater control panel when accelerator pedal is floored. This
will turn the A/C conpressor on for about 12 seconds. The A/ C ki ck-
down switch is | ocated under accel erator pedal on vehicles equi pped
with automatic transm ssions.

ENGINE COOLANT OVERHEAT SWITCH

When cool ant tenperature goes over 247gF (120¢C), this switch
sends a ground signal to termnal No. 20 of A/C heater control panel.
The A/ Cheater control panel then sends a signal to A/ C programmer,
whi ch in turn di sengages the A/ C conpressor clutch. The engi ne cool ant
overheat switch is part of the electronic thernmoswitch, | ocated on
cylinder head cool ant fl ange.

TESTING
A/C-HEATER CONTROL PANEL
Check continuity of wires between panel and A/ C programmer.
See A/ C-HEATER CONTROL PANEL SIGNALS table. Terminals No. 3, 10, 21,

and 22 forma nultiple connection with A/C progranmmer. The i nput
signals at these term nals cannot be checked. See Fig. 3.

14 16 17 18 19 g o,

? 101112
Fig. 3: A/ CHeater Control Panel Connector
Courtesy of Audi of Anmerica, Inc.

A/C PROGRAMMER

1) Check continuity of wire termnals No. 4, 6, 9, and 12
with A/C heater control panel. Check for correct output signals from
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Al C-heater control panel

2) Terminals No. 4, 6, 9, and 10 forma nultiple connection
with A/C heater control panel. The input signals at these termnals
cannot be checked. See A/ C PROGRAMVER SI GNALS t abl e.

Vacuum
Connector

Temperature
Regulation
DC Motor

12 1109 8 7

Vacuum Serve Sclen

Fig. 4: A/ C Programmer Connector & Internal Conponents
Courtesy of Audi of Anmerica, Inc.

OUTSIDE TEMPERATURE SENSOR
Unpl ug outsi de tenperature sensor connector. Using ohmeter,

check sensor resistance and conpare reading with specifications. See
Fig. 4. If incorrect, replace sensor.

1500 t\\
1000
OHMS \

—

50°F  68°F  77°F  86°F  O5°F
(15°C)  (20°C) (25°C) (30°C) (35°C)

TEMPERATURE
Fig. 5: CQutside Tenperature Sensor Test
Courtesy of Audi of Anmerica, Inc.

A/C THERMOSTAT

Unpl ug A/ C thernostat connector. Using ohmeter, check sensor
resi stance and conpare reading with specifications. See Fig. 6. If
incorrect, replace sensor.
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Fig. 6: A/ C Thernostat Resistance Test
Courtesy of Audi of Anmerica, Inc.

ADJUSTMENTS
HEATER FLAP

1) Di sconnect heater flap cable at A/ C progranmmer. |nner
cabl e end nust not conme up against lever arm See Fig. 7. Loosen cable
clip on heat exchanger housing and start engine.

2) Set A/ Cheater control panel to "AUTO' position and
temperature at 90gF (32¢C). Wait 2 mnutes. Install heater flap cable
on A/C programer. Push cable sleeve in direction of arrow until
heater flap for tenperature regul ati on cones up agai nst stop. Install
cable clip.

Heat

Exchanger Heat

Housin a
Heater Flap 9 - Exchanger Heater
Cabie Housing Flap

/f/c

Programmer
Flap
Cantrol Heater Fiap
Arm Lever

Fig. 7: Heater Flap Control Cable Adjustnent
Courtesy of Audi of Anmerica, Inc.

TROUBLE SHOOTING
MEMORY FAULT CHANNEL ACCESS

Start engine and operate A/ C-heater systemin automatic node.
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Press and hold down "QUTSI DE TEMP" button while pressing and rel easing
"CFF" button. Display panel should read 01. Fault channel nunbers are
di splayed with a short vertical line before first fault channel

nunber .

Pressing the "WARM' button wi |l advance display to fault
channel 02. Each tine "WARM' button is pressed, systemw || advance to
next fault channel until last nunber (23) is reached, and then return
to 01. Menory fault channels are not trouble codes, but do identify
i ndividual circuits. See MEMORY FAULT CHANNEL CODES tabl e.

MEMORY FAULT CHANNEL CODES
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Channel Code Crcuit
O System Faul ts
02 Not Used
03 I n-Car Tenperature Sensor
04 . Anbi ent Tenper ature Sensor
05 Qut si de Tenperature Sensor
06 Not Used
07 G aphi c Di spl ay
08 ... Specified Blend Air Door Position
09 ... Actual Blend Air Door Position
10 Bl ower Mot or Vol tage
11 Vehi cl e Chargi ng Vol t age
L2 Not Used
13 Anbi ent Tenperature Swi tch
LA Not Used
15 Ki ck-Down Switch (Auto. Trans.)
16 ... .. Engi ne Cool ant Override Switch | nput
17- 20 Not Used
2 A/ C ON Si gnal
22 Nurmber of Low Vol tage QOccurrences
28 Not Used

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
FAULT CODE ACCESS

Access nenory fault channel codes. Wiile display is in any
channel code used, press "COOL" button. If no fault code is present i
menory, display panel will change to previous channel code. If a faul
code is present, fault code (a nunber other than previous channel
code) will be displayed. G rcuit or sensor of that channel code is
faulty. See MEMORY FAULT CHANNEL CODES tabl e.

n
t

CONTROL PANEL OUTPUT CHECK

Start engine and operate A/ C-heater in automatic node. Access
menory fault channel. Press "WARM' button until 07 appears on display.
Press "COOLER' button. Display will show horizontal and vertical |ines
i ndi cati ng output signals. See Fig. 8.
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1. Cooling Fan On

2. A/C Compressor On

3. Blend Air Door Towards Cooler
4. Floor Vents Open

5. Bi-Level Vents Open

6. Center Vents Open

7. Recirculation Door Closed

8. Blend Air Door Towards Warmer

Fig. 8 Control Panel Cutput Check D splay
Courtesy of Audi of Anmerica, Inc.

REMOVAL & INSTALLATION
A/C-HEATER CONTROL PANEL

Renoval & Installation

Renmove upper half of m ddle console, glove conpartnent, and
| ower dashboard cover. Renove 2 screws bel ow control panel. Push panel
forward and renove frombelow. To install, reverse renoval procedure.

EVAPORATOR ASSEMBLY

Renoval

1) From engi ne conpartnent, | oosen water drain hose retainer
and push hose into plenum chanber. D sconnect vacuum unit hose and
thernostat wires. Discharge A/C system using approved refrigerant
recovery/recycling equi pmrent. Renove refrigerant hoses, and pl ug
openi ngs.

2) Frominside vehicle, renove | ower dash panel. Renove 4
evapor ator housing screws around air vent on evaporator unit.

3) From engine conpartnent, carefully | oosen assenbly. Pul
evaporator assenbly up and toward center of vehicle to renove.
Separ at e housi ng hal ves to service evaporator.

Install ation

Assenbl e evaporator case. Insert assenbly into plenum
chanmber. Pl ace drain hose through hole wi thout kinking it. Clanp into
pl ace. Attach refrigerant |lines |oosely, and cenent gasket into place
around opening. Install screws, tighten hoses, and recharge system

HEATER ASSEMBLY
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Renoval

1) From engi ne conpartnent, di sconnect battery cabl e,

t hernostat wiring, evaporator-heater duct clanp, tenperature control
cabl e and vacuum hose.

2) Renove electrical wiring, |oosen restraining strap and
renove cool ant reservoir cap. Canp heater hoses closed near heater
core. Disconnect hoses from core. Upper hose goes to water punp, |ower
to cylinder head.

3) Frominside vehicle, disconnect vacuum lines. Di sconnect
air ducts and electrical wiring. Renove 4 screws around evapor at or
housi ng opening. Lift heater assenbly up into engi ne conpartnent.
Renmove grommet and control cable. Loosen clips and wiring harness.

Install ati on

To install, reverse renoval procedure. Seal all air duct
connections carefully to prevent air | eaks.

A/C SYSTEM SPECIFICATIONS

A/ C SYSTEM SPECI FI CATI ONS TABLE
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Application Speci fication
Conpressor Type ................. Ni ppondenso 6 or 10-Cyl.
R-12 CapacCity . ... (1) 37 oz.
G| Capacity

Large Condenser . ... ... ... 1.8 oz.

Smal | Condenser . ... ... ... 1.5 oz.

Evaporator .. ... ... .. 4.0 oz.

CONMPr €SSOI o 3.8 oz.
Nor mal System Pressure

Low Side ............ (2) 18.9-24.7 psi (1.3-1.7 kg/cny)

Hgh Side .............. (2) Approx. 170 psi (12 kg/cny)
A/ C Belt Tension

NEW 100 | bs.

Used ... 80-90 | bs.

(1) - Wen recharging system add at |east 18 oz. of
refrigerant to | ow side port BEFORE operating
conpr essor.
(2) - Operating pressures at 77gF (252C).
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

VACUUM DIAGRAMS
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Footwell &
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Coolant Heater Onl s==== 0
Valve Y \
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“— To Vacuum

Reservoir Brake Servo

Vacuum Pump
Fig. 90 5000 Auto. A/ C Heater Systens Vacuum D agram

WIRING DIAGRAMS



A/C-HEATER SYSTEM - AUTOMATIC
Article Text (p. 12)
1988 Audi 5000S

For chip
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, October 18, 1999 05:29PM

AC
RADIATOR HI PRESSURE
COOLANT ¥ sw
FAN R
I 7%
BLK-RED L J ey &3 El‘ i
87 |~ BLK-RED '
I F’-—; RED I B U»:EE ; ’
' AT i
[0 85 — GAN-BLU E;ﬂun:;vnﬂf
- D 20! — !
! [ BRN - ™ ZAN-GAN 13-
U 5 e BRN-GAN | o .
e '[_Emilw LR
RAD GOOLANT FAN RAD GOOL ! 18!
AELAY, 2AD STAGE S ERAL AN RED-BLU |
{AUX ALY PANEL) E" aF
L
COOLANT FAN
AFTER RUN
GAN-BLU RELAY
1AUX RLY PNL)
RED-GRN
BLU-RED e
13 BLR-RED |
VAT .
RAGIATOR COGLANT L
FAN THERMO S
e COOLANT
FAN
RESISTORS
IGHN SW
1GN SW o
I #30 515
3 23
312
BATTERY { g gl
i Y
Il i
Fg‘ ij
&
a
NOT LSED ™
LOAD +
REDUCTION -
RELAY
w
RAD GCOOLANT
FAN RELAY #2
FUSE/RELAY
PANEL (PARTIAL)
— & ‘ |
|
[
l‘ N
] »17 #14 #16
\\ anA SA 154 1
\ e !
\ . H r
| /
zz [zl g | gl
15 b ; A/C CONTROL HEAD
cl« § <. [ v ﬁ;\ [ —
= z = i
e ] p=] o = o o .
O I @ :
x| w = H —
::eounfruﬂ.léﬂlnt:# 3 2 © = o (272 3[aTsTs 7[a]e 1o vi[sa[valsa[vsT1a[17]16]15 2ele1fez|za 24 25]
PIN #33 s |zlg=1z@IRiER IR =E] 2lexi=|z]=
Toimn oo | ol o o o et ol
- =t fzlz] |2 alold|=x||Zzi=id] 2ikle! jzl=
s = T|e
NS RN BLK = BIE 18 | |26 [5)58| 2ES &8
b GRN
C| ::GRN_YEL ~ IGN [NJEGTION
pRsEvf HiPRES [g-CRN-BLK s, CONTROL LHIT
SENS | ) BRN-RED T PIN #32
BLY E
INSIDE - . ELECTRANIC
s GAN-TEL TEMP SENS : ERN-BLK NOT — THERMO §W
coMP ( TERN ) * USED
CLUTCH ™ NCA h ILLUM LTS (INST CLSTR)
Kickoown[| | e FOOTWELL LTS
W |
A/G ) BLK-AED
THERMG [
SENS | B.k-3LU
TEMP BLK-GLU — SAN-YEL RED-WHT
QUTSIDE
p ”
i R g | el o
s = : SAN
i y B3h-ELK '
; J OUTSIDE
BLK-BLY » =
] TEMP SW L__.ﬁHT GRH
) Bik-vEL
&L BLR=HT
‘}&- BARN
! 4 T BK-VEL
FRESH Sl
AR FAN (g 83K I—_
BAN .

Fig. 10:

5000S Autonatic A/ C- Heater System Wring D agram



COOLART
FAN THERMC
SWS

COBLANT
FAN
RESISTORS

A/C-HEATER SYSTEM - AUTOMATIC

Article Text (p. 13)
1988 Audi 5000S
For chip

Monday, October 18, 1999 05:29PM

Copyright © 1998 Mitchell Repair Information Company, LLC

COLN INFJE:TOH
IT FAN ALY
CODLANT FAN
HELAY 3AD STAGE (AUX REY PHL)
(AUX RELAY PAHEL) INJECTOR RED-BLL (o€

*T GRN-VIO GRN-VIO == CCOLANT FAN RED

A THERMOD SW

- { RED-GAN

2 e e INJECTOR

{3} COOLANT FAN

¢ FUSE/RLY PNL
RED-GRN PN R

30AC
SUNETION BLack a [ 1 [FUSE #213
COOLANT FAN
COOLANT AU ALY PHL22) |_ ; AFTER RUM RELAY
) FAN T (AUX HLY PNL}
1,
TuRBo PED-GRN AEO-GRN _ +ot |
GOOLANT PUMP RED FED-WHT i
THERMO $W d :——— IDLE STABILIZER ¢—ZEp i3
BLI-WHT i
02 SENS HEATER Do HEHT
FED-VEL 1
BAN
RED lp———8] 31
TURBO C-t/____
CAOLANT PUMP RED-BLK RED-BLK _;_ o

— " BRN

IGN SW . FFD BRN SPEED
PIN #30 F——"1 T CONTRO| ;
SONTROL gyt ) SENSOR GNE)
BATTERY
(+}
‘ ™~
’ LoAD COOLANT
! REDUCTION FAN RELAY e BLU-RED
RE ] = - Ggn 2 BLU-RED
284
|
— AED-BLY
1l o {iH—] EerL
s Faal | RED-GAN 8LU-RED
REC-GAN FEDGAN
ATC Wl
COOLANT FAN
2HD BTAGE RELAY w2 PRES 8W
e
i dh o
} [
e 5 FUBE/RELAY FAREL (PARTIALY
W oy F
5 |5
3 sl 3 4
e 2 2 5 __ WC CONTROL HEAD
A Af &
& ¥ & =
IniE
“‘“‘,'.‘,Eﬁ [ Taf 3 1 303 FE
=i z FAPEr = ) S i e Y FINEEE
EVAP BAN-AN EIZERE ;5&65#;‘#5‘ R
£ 5 ; EEEEER S IEEE
4 §'§ ZE | 2 [eBREREE 28|52
l £ i 125|263 HEES
MC — GRN 4
LoW |
oW [l pERNSTEL BLUWT | ELECTRONIC
HiFRES { THERMO 5W
W PENE
L~ msT LT BOOETER
INsiDE E!—B“‘
NE QRN-YEL a| BAN-BLK
COMP oy ' TEMP SENS
cLUTCH ]
BRN-WHT
LY - OLOVE BOX LT
CUTOUT W BAN N
™ AC BLK-RED , COMB SW e
ermo [F
sENE g DK gBLRBLU FROGRAMMER
BL-BLY
[
2
BLK-BLU = BRN-YEL \
A/C BLOWER BAN QTR [ B S
CONTROL UNIT | TempsEns [of £Lt . ]:‘
- TEMP |
*] SENS FAN SUTSIDE BRAN-BLK W L %
o BLK-BLU - | SUTSIE T VEL -
[ —7—4
3| SLKVEL viggik 11
[RR LT —1 WHT-YIG
BRN RED=-YEL ]'o i
BLICVEL BAN-BLK Lo :

Fig. 11:
System Wring D

U

agram

FRESH
AR FAN

5000CS Turbo & 5000CS Quattro Automatic A/ C Heater



A/C-HEATER SYSTEM - AUTOMATIC
Article Text (p. 14)
1988 Audi 5000S

For chip
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, October 18, 1999 05:29PM
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