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ARTICLE BEGINNING

1987 Automatic A/ C-Heater Systens
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 driver operates the system by pushing various buttons on
Al C-heater control panel.

Li ke earlier systens, fresh air blower speed is controlled
automatically. Blower speed will be controlled according to
di fference between set tenperature and interior tenperature.

Bl ower speed can al so be controlled manual | y. Depressing the
"H" or "LO" buttons will raise or |ower blower speed while in any
sel ected node. The "WARMER' or "COOLER' buttons are used to raise or
| ower sel ected tenperature.

The digital climate control system automatically maintains
tenperatures set between 64gF (18¢C) and 85gF (29¢C). If a
t enperature above 85gF (29¢C) is selected, the word "H'" appears in
temperature display. If a tenperature bel ow 64gF (18¢C) is sel ected,
the word "LO' is displayed. Selection of these tenperatures overrides
automatic climte control system

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. Blower speed will increase fromlow to high over a 10 second
period. As interior cools down, recirculation door will close as
fresh air door begins 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. On a hot day, the system may operate in
maxi mum cold node for a long tinme. On m | der days, system may operate
any place in the internedi ate range.
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HEATER SYSTEM

If vehicle is very cold and climate control is programed to
maintain 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 manually, regardl ess of heater
setting, by pushing "H" or "LO" buttons.

NOTE: The bl ower delay feature is over-ridden 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. Qutside 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 "HI" or "LO' settings are cancelled by
pressi ng anot her node button.
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A/C-HEATER CONTROL PANEL
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 progranmmer receives input signals from A 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/ Cheater control panel

On 5000S nodel s, the A/C programer sw tches radiator
cooling fan relay when A/C systemis on. The A/ C progranmer is
| ocat ed under instrunent 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 blower notor depending on signal it
receives fromA/ C heater control panel. The A/ C bl ower control unit
is located on top of evaporator. See Fig. 2.

OUTSIDE TEMPERATURE SENSORS

Sensors neasure the outside air tenperature and send an
input signal to the A/ C heater control panel. The A/ C heater contro
panel neasures both sensor readi ngs and uses the | owest tenperature
value to calculate correction factor for interior tenperature
regul ati on. One sensor is located in front of radiator, the other is
| ocated in evaporator plenum chanber. See Fig. 2.

IN-CAR TEMPERATURE SENSOR
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The in-car tenperature sensor neasures interior air
tenmperature and sends this signal to the A/C heater control panel. A
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 accunul at or.

Qutside

b
Ambient (Not Shown)
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 located in high pressure line to A/ C conpressor.

A/C HIGH PRESSURE SENSOR

Sensor neasures 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.



A/C-HEATER SYSTEM - AUTOMATIC
Article Text (p. 5)
1987 Audi 5000S

For chip
Copyright © 1998 Mitchell Repair Information Company, LLC
Monday, October 18, 1999 05:25PM

AMBIENT TEMPERATURE SWITCH

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 term nal No.
9 of A/Cheater control panel when accel erator 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 (1206C), this
switch sends a ground signal to termnal No. 20 of A/ C heater control
panel . The A/ C-heater control panel then sends a signal to AIC
progranmer, which in turn di sengages the A/ C conpressor clutch. The
engi ne cool ant overheat switch is part of the electronic
t hernoswi tch, | 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 Fig. 4. Termnals No. 3, 10, 21, and 22 forma nultiple
connection with A/C progranmer. The input 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.
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AJC-HEATER CONTROL PANEL SIGNALS

Terminal Reading Function

1 Input signal from outside temperature sensor
located in plenum chamber.

4 Input from in-car temperature sensor.

L ‘ Input from high pressure sensor. Variable resistance decreases
as refrigerant pressure/temperature increases.

6 1 . Ground temperature sensors and thermostat.
Connections are spliced in A/C wiring harness.

7 Ground.

s 1 .. input from kick-down switch, Connects to ground at full throttle
to trn A/C compressor off for 12 seconds.

1 5 Voits Power supply to A/C programmer.
12 12 Volts Terminal No. 30 from fuse No. 4.
13 12 Volts Voltage at terminal No. 58 with parking lights on.

This inputs dims the display for night illumination.

4 | L Feedback (input) signal from blower control unit.
This signal is used by control panel to measure blower voltage.

15 2-6 Volts Ouput signal to blower control unit used to activate blower and
regulate blower speed. Ground signal turns blower off. Qutput
will vary from 2 volts at “LO” to 6 volts at "HI” blower speed.

%6 L Input from outside temperature sensor located in front of radiatar.

17 Jumper wire connected to terminal No. 6 through weld in A/C
wiring harness. If open, A/C compressor will not engage.

L1 Input from ambient temperature switch. Completes ground
signal when evaporator temperature is greater than 37°F (3°C}.

2 4 Input from engine coglant overheat switch. Switches to ground
above 247°F (120°C) to switch A/C compressor off.

23 12 Voits Output to CIS-E contol unit terminal No. 16 or idle stabilizer control.
Voltage signal in "AUTO", “BI-LEV", and defrost used to raise idle.

24 4 L Voltage from instrument light rheostat for night illumination control.

25 12 Volts Terminal No. 15 from fuse No. 17 with ignition on.

Fig. 4: A CHeater Control Panel Signals
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
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
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cannot be checked. See Fig. 6.

Vacuum
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12 1109 8 7

Vacuum Serve Sclen

Fig. 5 A/ C Programmer Connector & Internal Conponents
Courtesy of Audi of Anmerica, Inc.

A/C PROGRAMMER SIGNALS
Terminal Reading Function

1 12 Volts Terminal No. 15 with ignition on from fuse No. 17

N Switches to ground to activate radiator fan 1st stage
through radiator fan run-on reiay.
Check only with test light. Usad on non-turbo models only.

5812 1 . Ground.

i B L Switches to ground to acticate A/C compressor relay in

“AUTQO", “BI-LEV", and defrost. Check only with voltmeter,

Fig. 6: A/ C Programer Signals
OUTSIDE TEMPERATURE SENSOR
Unpl ug out si de tenperature sensor connector. Using ohmeter,

check sensor resistance and conpare reading with specifications. See
Fig. 5. If incorrect, replace sensor.
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Fig. 7: CQutside Tenperature Sensor Test
Courtesy of Audi of Anmerica, Inc.

A/C THERMOSTAT
Unpl ug A/ C thernostat connector. Using ohmeter, check
sensor resistance and conpare reading with specifications. See
Fig. 8. If incorrect, replace sensor.
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Fig. 8 A/ C Thernostat Resistance Test
Courtesy of Audi of Anmerica, Inc.

ADJUSTMENTS
HEATER FLAP

1) Di sconnect heater flap cable at A/ C progranmer. |nner
cabl e end nust not conme up against lever arm See Fig. 9. Loosen
cable clip on heat exchanger housing and start engine.

2) Set A/ C heater control panel to "AUTO' position and
temperature at 90gF (32¢C). Wait 2 mnutes. Install heater flap cable
on A/C programmer. Push cable sleeve in direction of arrow unti
heater flap for tenperature regul ati on cones up agai nst stop. I|nstal
cable clip.
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Fig. 90 Heater Flap Control Cable Adjustnent
Courtesy of Audi of Anmerica, Inc.

REMOVAL & INSTALLATION
A/C-HEATER CONTROL PANEL

Renoval & Installation

Renove upper half of middle console, glove box, and | ower
dashboard cover. Renpbve 2 screws bel ow control panel. Push pane
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 vacuumunit hose and
thernostat wires. Discharge A/C system using approved refrigerant
recovery/recycling equi pmrent. Renove refrigerant hoses, and plug
openi ngs.

2) Frominside vehicle, renove | ower dash panel. Renove 4
evapor at or housi ng screws around air vent on evaporator unit.

3) From engi ne 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
chanber. Pl ace drain hose through hole without 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

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

t hernostat wring, 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 fromcore. 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.
Renove 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 ............. Harrison (Frigidaire) 6-Cyl.
R-12 CapacCity . ... .. (1) 38 oz.
G| Capacity

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

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

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

CONMPr €SSOI o 3.0 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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Fig. 10: 5000 Auto. A/ C Heater Systens Vacuum Di agram

WIRING DIAGRAMS
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