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Arrangement of Mixed Air Heating Components

lllustration Key
1.

Water Drain 9. Controls with Fan Switch
2. Water Deflector 10. Heater Core
3. Fan 11, Lower Heater Core Covering
4. Alr Distribution Duct, Windscreen 12. Air Distribution Duet, Footwell Lett
5. Air Distribution Duct, Centre 13. Air Distribution Dut, Left
6. Air Distribution Duct, Right 14. Insert for Air Nozzle, Left
7. Insert for Air Nozzle, Right 18. Mixed Air Nozzle Housing, Centre
8. Air Distribution Duct, Footwell Right 16. Nozzle Cover, Centre




[image: image2.png]AIR CONDITIONING SYSTEM

GENERAL INFORMATION

Air conditioning refrigerant R-134a was introduced into Galibra vehicles, effective from Model Year 1994. While
the majority of the instructions contained in this section relate to R-12 refrigerant, it is stressed that recovery
and recycling operations be carried out regardiess of the refrigerant fitted to the vehicle.

The following information is intended to be read in conjunction with the information relating to the R12 system.
CHANGES TO THE A/C SYSTEM WHEN R-134A REFRIGERANT IS USED.

As well as having a new refrigerant R-134a, the MY'94 Calibra air conditioning system differs trom air

conditioning systems with R-12 refrigerant in several respects:

— The arifice tube, with a calibrated crass-section has been replaced by a thermastatically controlled
expansion vaive (TXV) with a variable flow rate. The expansion valve is lacated in the air distributor box.

— The accumulator is installed in the flow pipe at the outlet of the condenser.

— Compressor lubricant has been changed from mineral oil to synthetic FAG * oil.

— Pipes and hoses are now made of modified material, connections are of different sizes,

— O-rings have been modified {rubber coloured dark green)

— Volume of refrigerant required is different.

— Pressure in refrigerant circuit is marginally higher.

— High and low pressure safety switch no longer on compressar, now in the refrigerant pipe.

A revised design recovery, recycling and charging station, plus a new leak detectar are both required for service

operations.

Refrigerant and compenents used in an R-134a system must not be exchanged for those used an R-12 system.

Mixing refrigerants or camponents from different systems leads to malfunction and damage to air canditioning

system components.

R-134a REFRIGERATION CIRCUIT

Hllustration Key:

1. Expansion Valve

2. Evaporator

3. Fan

4. Low Pressure Service
Connection

5. High Pressure Service
Cannection

6.Triple Switch (Low and High
Pressure Safety, and
Baoster Fan

7. Condenser

8. Motronic Switch

9. Accumulator

10. Compressor

Qutside Air
Warm Air
Uncooled Air

Cooled Air s ;
i
High Pressure Vapour -

High Pressure Liquid
Low Pressure Liquid
Low Pressure Vapour
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COMPARISON of R-12 and R-134a REFRIGERANT

The hoiling point of a refrigerant depends on pressure and temperalure. Refrigerant R-134a for example, turns
to a vapour at a temperature of -30 °C at normal atmospheric pressure,

T
——>(0)
60 07171
— Refrigerant R-134a ——~ Refrigerant R-12
COMPRESSOR

The compressor draws the refrigerant vapour from the evaporator and compresses it to a higher pressure. In
the process, the temperature of the refrigerant vapour rises.

The compressor is attached to the engine and is driven by a ribbed V-belt with an automatic tensioner. Positive
engagement between the engine crankshaft and the compressar is via a magnetic clutch,

lllustration Key:

Safety Valve !
Lubricant Drain Plug

Magnetic Clutch Eleetrical Contact
Drive Pulley with Magnetic Clutch
QOutlet to Condenser

Inlet from Evaporator

Control Valve

NS oA ®Nn

The only parts sefviceable on the compressor are
the replacement of;

* the control valve
® pressure relief valve
® magnetic clutch assembly

The gap (1) between the drive pulley and the plate
shauld net exceed 0.4 - 1.0 mm.

Compressor Lubricant

The compressor Iubricant for A/C systems filled
with 8-134a refrigerant is a synthetic PAG ail that
circulates around the system with the refrigerant.
Therefore, mineral cils must not be used in these
systems,

System capacity = approximately 300 ml.
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PIPES AND HOSES

The following illustration shows the installation of pipes and pipe fittings used in the R-134a Air Conditioning
system.

No hose clamps are used now and ail O-ring fittings are specific ta R-134a refrigerant. The new dark green O-
fings are designed specifically for R-134a and the previous black O-rfings must never be used on these systems.

THERMOSTATIC EXPANSION VALVE (TXV)

The expansion valve forms the interface between the high and low pressurs ranges in the refrigerant circuit and
thus replaces the familiar orifice tube used in previous air conditioning systems.

A drop in pressure behind the expansion valve (in the evaporator), causes the refrigerant to vaporise.

The expansion valve is in the air distributor housing, located between the inlet and outlet an the evaporatar.

In contrast to the orifice tube, which has a calibrated flow diameter, the thermostat expansion valve has a
variable one.

Function
The thermostatic expansion valve reduces the diameter of the refrigerant fluid line. The resulting decrease in
pressure that results, causes the Yiquid refrigerant flowing through it, to vaporise. The valve is located betwesn

the inlet and outlet connections of the evaparator as shown in illustration D 8064. The basic purpose of the TXV
is a variable flow control mechanism.
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How large the flow, is determined by a thermostat, that reacts to the temperature of the refrigerant leaving the
evaporator. If the temperature changes, the valve needle moves, changing the size of the aperture through
which the refrigerant flows.

1 Line to Evaporator 3 Thermastat 5 Line to Compressar 7 Valve
2 Line from Evaporator 4 Needle Valve 6 Line fram Compressor

EVAPORATOR

As a result of the fall in pressure after passing through the expansian valve, the refrigerant turns to vapour in
the evaparator and in so doing, absorbs heat from the immediate environment The evaporator is made of
aluminium and like the condenser, consists of a series of pipes and plates, installed in the air distributor housing
in front of the heater care,

When the air conditioning is operating, fresh air flows aver the evaporator fins where it is cooled, dried and
cleaned. The drying and cleaning phaset occur as follows;

The moisture in the air that flows over the evaporatar fins, condenses on the cold surface of the evaporator.
Dust pollen stc., are trapped by the condensed water and extracted from the air. The moisture, polien and dust
is exhausted together, through the condensation waste hose.

Expansion Valve

Evaporator

Low Pressure Refrigerant Pipe

High Pressure Refrigerant Pipe

Heater Core D 8064

Lacation of the Expansion Valve, Evaporator and Heater Core in the Alr Distributor Box
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SWITCHES
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Triple Switch

Motronic Switch

Coolant Temperature Switch (S 29)
Coolant Temperature Switch (S 128)

Location of Switches in the R-134a A/C System
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Triple Switch

The triple switch consists of a;
- Low pressure safety switch
- High pressure safety switch
- Booster fan switch.
It reacts to three different pressure stages in the

high pressure line and activates the appropriate
circuit.

This switch is located in the high pressure line
between the compressor and the condenser.

Terminal Assignment:

1and 2 = Connection to high and low pressure
safsty switches.

3and4 = Booster fan connection.

Low Pressure Safety Switch

The low pressure safety switch switches off the compressor magnetic clutch when pressure in the
refrigerant circuit falls to approx. 180 kPa (1.8 bar). The reason for a drop in pressure is either an

outside temperature that is too low, or more generally too little refrigerant caused by a leak in the
refrigerant circuil As the refrigerant transports the compresscr lubricant in the refrigerant circuit and a

leak can lead to loss of both, the compressor is switched off as a safety measure to protect it from

damage caused by lack of lubricant. The low pressure safety switches the compressor on again when

the pressure exceeds 250 kPa (2.5 bar).

High Pregsure Safety Switch

The high pressure safety switch switches off the magnetic coupling of the compressor if the pressure in the
refrigerant eircuit exceeds approx. 3,000 kPa (30 bar)- Reasons for this can be for example, dirt on the outside
of the condenser, failure of the booster fan, an unusually high outside temperature or extreme engine load, The
high pressure safety switch switches the compressor on again when pressure drops below normal, which is
approximately 2,000 kPa (20 bar).

Booster Fan Switch

If pressure in the condenser increases, so too does the temperature. To prevent pressures being reached in the
refrigerant circuit that are higher than permitted, if pressure exceeds 1,900 kPa (19 bar) the switch
automatically activates the booster fan dnd the radiator fan from stage 1 to stage 2. When the pressure draps
below approximately 1,500 kPa (15 bar) again, the switch switches back to stage 1.

Motronic Switch (Englne Speed Increase Switch)

When pressure in the refrigerant circuit reaches approx. 1,100 kPa (11 bar), the Motronic switch increases
engine idle speed. A drop in engine speed caused by switching on the air canditioning system is thus
compensated for. When pressure falls to 900 kPPa (8 bar), the Matronic switch is deactivated.

The switch is located in the high pressure line between the compressor and condenser.

Coolant Temperature Switches

There are 2 coolant temperature switches instafled in the engine cooling system.

The switch (S 26} on the lower side of the radiator is the canling fan switch. it switches on the radiator fan when
the temperature reaches 100 °C. When the temperature drops to 95 °C, the radiator and baoster fans switch off
again.

‘The switeh (S 128) in the upper half of the engine caoling system Is a switch with 2 contacts. At 105 °C, one
cantact switches the booster fan and radiator fan to stage 1. The other contact switches the campressor clutch
aff at 120 °C and on again at 115 °C.

BOOSTER FAN

The booster fan supplements the cooling of the condenser and the engine.

When the air conditioning system is switched on, the boaster fan M 11 and radiator fan M 4 are automatically
adtivated. They are switched in sequence via relay K 26, the voltage is halved and both fans operate at stage 1.
The triggering of booster fan switch S 20-3 or coolant temperature switch S 128 causes booster fan M 11 and
radiator fan M 4 to be switched in parallel via relay K 67. The fans receive full battery voltage and operate at
stage 2.

When the air conditioning system is switched off, radiator fan switch S 29 switches booster fan M 11 and
radiator fan M 4 to stage 1 if the coolant becomes too warm, just as it would in the case of a vehicle withaut air
conditianing.




[image: image8.png]AIR CONDITIONING SYSTEM
R-134 a AIR CONDITIONING SYSTEM, BLOCK DIAGRAM
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SERVICE CONNECTIONS (R-134a)

Low Pressure Servics Connection (1};

The pressure in the low pressure range of the
refrigerant circuit can be measured at this connaction.

The specified value = 190 - 210 kPa *

High Pressure Service Connection (2);

The pressure in the high pressure range of the
refrigerant circuit can be measured at this connection.

Tha specified value = 1,000 - 1,800 kPa *

* With an engine speed of approximately 1500 rpm,
AJC system ON and an outside temperature of 20 °C.
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Safety Instructions

When handling refrigerants always wear protective goggles and gloves. At normal atmospheric pressure and

normal ambient temperatures, refrigerant evaporates so quickly that i it comes in contact with the skin or eyes

it can instantly freeze the tissue. if such contact shoutd oceur, rinse the affected parts immediately with copious

armounts of cold water and then consult a doctor.

Avoid subjecting air conditioning system components to heat:

* Do not allow vehicles with an air conditioning system to remain in a paint drying oven for more than 20
minutes at 80 °C unless the system has been evacuated.

* When dewaxing a vehicle or steam-cleaning the engine compartment, never apply a jet of steam directly at
any of the air conditianing system components.

When work is being done on the refrigerant circuit, the work area must be well ventilated.

inhaation of highly concentrated refrigerant in the form of vapour leads to dizziness and choking sensations.

Wark on the refrigerant circuit must never be carried out from a service pit. Refrigerant in the vapour form is

heavier than air and can collect in pits in highly concentrated amounts.

When remaving service hose fittings the hose should always be pointed away from yourself and others, as

small amounts of refrigerant may still escape.

Air Conditioning, Drain - All Systems
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Refrigeratlon Circuit, (R 12 - Up
10 MY'93%)

llustration Key:

1. Compressor with Variable Volume
2. Condenser

3. Accumulator

4. Fan

5. Evaporator

6. High Pressure Service Connection
7. Low Pressure Safety Switch

8. Motronic Switch

9. Low Pressure Service Connection
10. Orifice Tube

Outside Alr
Warm Alr
Uneooled Air
Cooled Air

ance

High Pressurs Vapour
High Pressure Liquid
Low Pressure Liquid
Low Pressure Vapour
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Qverview of Air Conditioning
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