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00 — Technical data

1 Safety information
(VRL013671; Edition 11.2019)

= “1.1 Safety precautions when working on air conditioning sys-
tems”, page 1

= “1.2 Safety precautions when working on a high-voltage sys-
tem”, page 1

= “1.3 Safety precautions when working in the vicinity of high-
voltage components”, page 2

= “1.4 Safety precautions when tow-starting or towing”,
page 2

1.1 Safety precautions when working on air conditioning systems

Risk of freezing injury from refrigerant

When working on the air conditioning system, there is a risk of
highly pressurised refrigerant escaping from the system. There is
a risk of injury to the skin and parts of the body due to freezing.

— Wear protective gloves.
— Wear safety goggles.

— Extract refrigerant and open the refrigerant circuit immediately
afterwards.

— If more than 10 minutes have passed since the refrigerant was
extracted, repeat the extraction process before opening the
refrigerant cirguit. Pressure could build up in the refrigerant
circuit from continued evaporation.

Risk of damage to refrigerant lines

There is a risk of damage to the refrigerant lines due to rupture of
the inner foik;

— Never bend refrigerant lines to a radius less than 100 mm.

1.2 Safety precautions when working on a high-voltage system
Danger to life fromhigh voltage

The high-voltage system is under high voltage. Severe or fatal
injury from electric shock!

— Persons with life-preservingior other electronic medical devi-
ces in or on their body must not‘perform any work on the high=
voltage system. Such medical devices’include internal anal-
gesic pumps, implanted defibrillators, pacemakers, insulin
pumps and hearing aids.

— The high-voltage system must be de-energised by a suitably
qualified technician.

1. Safety information 1
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Risk of injury from engine starting unexpectedly

On electric and hybrid vehicles, the operational readiness of the
vehicle is difficult to detect. There is a risk of parts of the body
becoming trapped or drawn in.

— Switch off ignition.

— Always store the ignition key outside the vehicle.

Risk of damage to high-voltage cables

Improper handling of high-voltage cables or high-voltage connec-
tors may result in damage to their insulation.

— Never support body weight on high-voltage cables or high-
voltage connectors.

— Never support any tools on high-voltage cables or high-volt-
age connectors.

— Never kink or severely bend high-voltage cables.

— Always observe the coding when connecting high-voltage con-
nectors.

Risk of injury from activated stationary air conditioning

On electric and-hybrid vehicles with active stationary air condi-
tioning, the stationary air conditioning could switch on uninten-
tionally. Risk of limbs becoming trapped or drawn in by the
radiator fan starting automatically.

— Deagtivate the stationary air conditioning.

1.3 Safety precautions when working in the vicinity of high-voltage components

Danger to life from high voltage

Thezhigh-voltage system is under high voltage. Damage to high-
voltage components can result in severe or fatal injury from
electric shock.

— Perform visual check of high-voltage components and high-
voltage cables.

— Neveruse cutting or forming tools, or any other sharp-edged
tools.

— Never use heat sources such as welding, brazing, soldering,
hot air or thermal bonding equipment.

1.4 Safety precautions when tow-starting or towing
This vehicle is electrified by ABT e-Line.

All relevant repair and maintenance information regarding modi-
fications by ABT e-Line are available in the Electronic Service
Information System (ElsaPro), section “Superstructures and
modifications”. These can also be obtained from ABT e-Line.

2 Rep. gr.00 - Technical data
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This vehicle is electrified by ABT e-Line.

This manual may have lost its validity due to modifications by ABT
e-Line, or may have to be supplemented by additional repair in-
structions from ABT e-Line.

Please refer to the Electronic Service Information System (EI-
saPro), section “Superstructures and modifications” for relevant
repair manuals regarding modifications by ABT e-Line.

These can also be obtained from ABT e-Line.

1. Safety information 3
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2 Repair notes

= “2.1 Rules for cleanliness when working on high-voltage sys-
tem”, page 4

2.1 Rules for cleanliness when working on high-voltage system
This vehicle is electrified by ABT e-Line.

All relevant repair and maintenance information regarding modi-
fications by ABT e-Line are available in the Electronic Service
Information System (ElsaPro), section “Superstructures and
modifications”. These can also be obtained from ABT e-Line.

This vehicle is electrified by ABT e-Line.

This manual may have lost its ¥alidity due to modifications by ABT
e-Line, or may have to be supplemented by additional repair in-
structions from ABT e-Line:

Please refer to the Electronic Service Information System (EI-
saPro), section “Superstructures and modifications” for relevant
repair manuals regarding modifications by ABT e-Line.

These can also be optained from ABT e-Line.

4 Rep. gr.00 - Technical data
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3 Hazard classification of high-voltage
system

The vehicle’s high=voltage system and high-voltage battery are
dangerous and can cause burns or other injuries and even lead
to a fatal electriczshock.

— Any work on-the high-voltage system, or on systems which
could be indirectly affected by it, may only be carried out by
properly trained and qualified expert personnel.

— Ifthere are any questions or there is any doubt regarding the
terms “high-voltage technician” or “high-voltage expert”, like-
wise if there are any questions about the high-voltage sys-
tem, the responsible importer must be contacted before
starting any:work.

— Any repair work must be performed in accordance with ap-
plicable laws and regulations, approved engineering practi-
ces, any relevant accident prevention regulations (in Ger-
many, including-but not limited to the BGI/GUV-I 8686 —
Training for work’on vehicles with high-voltage systems), as
well as this workshop manual.

This vehicle is electrified by/ABT e-Line.

All relevant repair and maintenanee, information regarding modi-
fications by ABT e-Line are available’in the Electronic Service
Information System (ElsaPro), section “Superstructures and
modifications”. These can also be obtained from ABT e-Line.

3. Hazard classification of high-voltage system 5



Amarok 2011 > , Amarok 2017 > , Ameo 2017 > , Arteon 2018 > , Atlas 2 ...
Air conditioning systems with refrigerant R134a - General information - Edition 11.2019

4 General information on air condition-
ing
4.1 Other reference material

¢ Technical Service Handbook with measures for rectifying lat-
est malfunctions.

¢ Workshopimanual for service work specific to model = Heat-
ing, air conditioning; Rep. gr. 87 .

¢ = Current flow diagrams, Electrical fault finding and Fitting lo-
cations

¢ Catalogue of:special tools / workshop testing.

¢ Workshop manual for air conditioning system with R12 refrig-
erant (for vehicles that were manufactured up to model year
1993). This workshop manual is only available as a hard copy.

4.2 Basics of-air conditioning technology

4.2.1 Physical principles:

The four familiar states of water apply to air conditioning refriger-
ants as well.

1- Gas (invisible)

2 - Vapour
3- Liquid
4 - Solid

When water is heated in a vessel (heat absorption), water vapour
can be seen to rise. If the vapour is heated by further heat ab-
sorption, the visible vapour becomes invisible gas. The process
is reversible. If heat is extracted from gaseous water, it changes
first to vapour, then to water and finally to ice.

A - Heat absorption

B - Heat dissipation

4
i
A B
1
S o
T
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422 Heat always flows from a warmer to a
colder substance

Every substance consists of a mass of moving molecules. The
fast moving molecules of a warmer substance give off some of
their energy to the cooler and thus slower molecules. This causes
the molecular movement in the warmer material to slow down,
and that in the colder material to speed up. This continues until
the molecules in both materials are moving at the same speed.
They are then at the same temperature and no further heat ex-
change takes place.

4.2.3 Pressure and boiling point

The boiling point given in tables for a liquid is always referenced
to an atmospheric pressure of 1 bar. If the pressure over a fluid
changes, its boiling point changes as well.

Itis well known that, for example, the lower the pressure, the lower
the temperature at which water boils.

The vapour pressure curves for water and for refrigerant R134a

show that at constant pressure and falling temperature the vapour
becomes liquid (in the condenser), and that when pressure drops,
the refrigerant changes from liquid into the vapour state (evapo-
rator).

Vapour curve, water

A - Liquid

B - Gaseous

C - Vapour curve, water

1 =Pressure on the liquid in bar (absolute)

2 - Temperature in °C

Vapour pressure curve for refrigerant R134a

A - Liquid

B - Gaseous

D - Vapour pressure curve for refrigerant R134a
1 - Pressure on the liquid in bar (absolute)

2 - Temperature in °C

4.3 Vapour pressure table for refrigerant
R134a

The vapour pressure“table for every refrigerant is published in
literature for refrigeration system engineers. This table makes it
possible to determine the vapour pressure acting on the column
of liquid in a vessel if the temperature of the vessel is known.

Since a characteristic vapour pressure table is known for every
refrigerant, one can determine what refrigerant is present by
measuring pressure and temperature.

B

L+ o
100 110 120 130 140 150 160 170 180 130 200 | MET-0523 |

B

L+ 2

a0 200 200 40 B0 B0 100 |N8?-0530|

4. General information on air conditioning 7
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@ Note

Absolute pressure means that 0 bar corresponds fo an absolute
vacuum. The normal ambient pressure corresponds to 1 bar ab-
solute pressure. On the scales of most pressure gauges, 0 bar

corresponds fo an absolute pressure of 1 bar (indicated by -1 bar

mark below 0).
Temperature in °C Pressure in bar (positive pres-
sure) R134a
-45 -0.61
-40 -0.49
-35 -0.34
-30 -0.16
-25 0.06
-20 0.32
-15 0.63
-10 1.00
-5 1.43
0 1.92
5 2.49
10 3.13
15 3.90
20 4.70
25 5.63
30 6.70
35 7.83
40 9.10
45 10.54
50 12.11
55 13.88
60 15.72
65 17.79
70 20.05
75 22.52
80 25.21
85 28.14
90 31.34
4.4 Refrigerant R134a

Air conditioners in vehicles use the evaporation and condensation
process. Use is made of a substangce with a low boiling point, re-
ferred to as refrigerant.

The refrigerant employed is tetrafluoroethane or R134a, which
boils at -26.5 °C at a pressure of 1 bar.

4.4.1 Physical data of refrigerant R134a

Chemical formula CH2F-CE3 or CF3-CH2F
Chemical designation Tetrafluoroethane
Boiling point at 1 bar -26.5°C

8 Rep. gr.00 - Technical data
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Solidification point -101.6°C

Critical temperature 100.6°C

Critical pressure 40.56 bar (technical) pressure
equates to 39.5 bar (standard)
pressure

442 Critical point

The critical point (critical temperature.and critical pressure)
means the point above which there.i§ no longer a surface of sep-
aration between liquid and gas.

A substance above its critical point is always in the gaseous state.

At temperatures below the critical point, all types of refrigerant
contained within a pressure tank exhibit a liquid phase and a gas
phase, so that there is a gas cushion above the liquid.

As long as there is gas inthe pressure vessel alongside the liquid,
the pressure depends directly on the ambient temperature

> page 7.

@ Note

Different types of refrigerant are never to be mixed. Only the re-
frigerant prescribed for the respective air conditioning system
may be used.

443 Environmental aspects of refrigerant
R134a
¢ R134ais a fluorocarbon and contains no chlorine.

¢ R134a has a shorter atmospheric‘persistence than refrigerant
R12.

¢ R134a does not damage the ozone layer, théespotential to re-
duce the amount of ozone is zero.

¢ The Global Warming Potential (GWP) of R134a amounts to
approx. 1430 (the GWP for carbon dioxide amounts to 1).

¢ R134a contributes only one tenth as much to the greenhouse
effect as refrigerant R12.

4.5 Properties of refrigerant R134a

4.5.1 Trade names and designations

Refrigerant R134a is currently available under the following trade
names:

¢ H-FKW 134a
¢ SUVA 134a
¢ KLEA 134a

4. General information on air conditioning 9
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@ Note

& Different trade names may be used in other countries.

& Ofthe wide range of refrigerants available, this is the only one
which may be used for vehicles. The names Frigen and Freon
are trade names. They also apply to refrigerants which are not
to be used in vehicles.

452 Colour

Like water, refrigerants are colourless in both vapour and liquid

form. Gas is invisible. Only the boundary layer between gas and
liquid is visible (liquid level in indicator tube of charging cylinder
or bubbles in sight glass). Liquid refrigerant R134a may have a

coloured (milky) appearance in a sight glass. This cloudiness.is

caused by partially dissolved refrigerant oil and does not indicate
a fault.

4.5.3 Vapour pressure

In an enclosed container that is not completely full, refrigerant
evaporates as vapour at the surface in a quantity:sufficient to form
an equilibrium between vapour and liquid. Thiszstate of equilibri-
um occurs under the influence of pressure and'is often called
vapour pressure. The vapour pressure is temperature-dependant
> page 7 .

454 Physical properties of R134a

As the vapour pressure curves of R134a and other refrigerants
are often very similar, unequivocal identification cannot be made
simply on the basis of pressure.

The air conditioner compressor used for R134a is lubricated with
special synthetic refrigerant oils, such as PAG,oils (polyalkylene
glycol oils).

45.5 Effects on metal

In its pure state, refrigerant R134a is chemically stable and does
not react with iron or aluminium.

However, impurities such as chlorine compounds in the refriger-
ant do attack certain metals and plastics. This can lead to block-
ages, leaks and deposits on the air conditioner compressor
piston.

4.5.6 Critical temperature and critical pres-
sure

The refrigerant R134a remains stable up to a pressure of 39.5 bar
(corresponding to a temperature of 101 °C). Above this temper-
ature, the refrigerant decomposes (see "Combustibility").

457 Water content

Only very small amounts of water are soluble in liquid refrigerant.
On the other hand, refrigerant vapour and water vapour mix in
any ratio.

Any water present in the refrigerant circuit will be carried along as
droplets. The desiccant, desiccant bag or desiccant cartridge in

the receiver or reservoir are capable of holding approx. 7 grams
of water before they are full and cannot absorb any more water.
If there is further water in the circuit, it will flow to the expansion

valve jet or to the restrictor and becomes ice.

The air conditioning system stops cooling.

1 O Rep. gr.00 - Technical data
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Water destroys the air conditioner because at high pressures and
temperatures it combines with other impurities to form acids.

458 Charge factor

There must be space both for liquid and vapour in a container. As
the temperature rises, the liquid expands. The vapour-filled space
becomes smaller. At a certain point, there will only be liquid in the
vessel. Beyond this, even a slight increase in temperature causes
great pressure to build up in the vessel as the liquid attempts to
continue expanding despite the absence of the necessary space.
The resultant force is sufficient to rupture the vessel. To prevent
containers from being overcharged, regulations governing the
storage of compressed gases specify how many kilograms may
be charged into a container for every litre of container volume.
This charge factor multiplied by the internal volume gives the per-
missible charge quantity. The charge factor for refrigerant used
in vehicles is 1.15 kg/litre.

4.5.9 Detecting leaks

External damage, for example, can cause a leak in the refrigerant
circuit. Because a small leak will involve only small quantities of
refrigerant, leaks should be checked for using an electronic leak
detector or by introducing a leak detection additive to the refrig-
erant circuit. Electronic leak detectors can detect leakage rates
of less than 5 grams loss of refrigerant per year. The leak detector
should be specific to the composition of the particular refrigerant
in use. For example, a leak detector for R12 refrigerant is not ap-
propriate for R134a refrigerant because R134a refrigerant has no
chlorine atoms to which the lead detector responds.

4.6 Refrigerant oil

Refrigerant oil mixes'with the refrigerant (about 20 to'40%, de-
pending on air conditioner compressor type and amount of refrig-
erant) and circulates constantly in the system, lubricating the
moving parts.

Specialzsynthetic refrigerant machine oils such as polyalkylene
glycolkoil (PAG oil) are used in conjunction with R134a air condi-
tioning systems. This is necessary because ordinary mineral oils
areiimmiscible in R134a. In addition the materials of the R134a
air-conditioning system could be attacked if the mixture circulated
within the refrigerant circuit under pressure and at high tempera-
tures, or the lubricant film in the air conditioner compressor broke
down. The use of unapproved oils can lead to the failure of the air
conditioning system, so only approved oils must be used.

= Electronic parts catalogue (ETKA)
Type of oil for R134a in cars: PAG
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@ Note

Do not store refrigerant machine oils open fo the atmosphere
since they are very hygroscopic (they readily absorb water).

¢ Always keep oil container sealed.
¢ Do not re-use old refrigerant oil.

¢ Disposal of used oils: Volkswagen InfoNet; Operation; Hand-
books & dealer literature; Handbook Service; 15. Environmen-
tal protection, under general instructions follow the link
‘Environmental protection in the dealership and in the work-
shop’; 4. Waste disposal; 6. Disposal channels, Disposal of
used oils; Refrigerant oils

& Used refrigerant oils from systems with halogenated hydro-
carbons (at least one hydrogen atom has been replaced by
e.g. the halogens fluorine, chlorine, bromine or iodine)imust
be disposed of as waste requiring particular care. They are not
to be mixed with other oils or substances. Proper storage and
disposal must be ensured in line with local regulations. Ob-
serve, for example in the Federal Republic of Germany, the
Climate Protection Regulation Concerning Chemicals (Chem-
tkalien-Klimaschutzverordnung) and the Closed Substance
Cycle Waste Management Law (Kreislaufwirtschafisgesetz,
KrWG) (in other countries other statutes and-regulations may

apply).

& Reference sources for technical rules and safety at work/ac-
cident prevention for the Federal Republic of Germany.

& Sources in other countries may be obtained-from the respon-
sible authorities.

& Esfer-based oils are suitable only for larger systems (nof for
air conditioning systems in cars).

4.6.1 Properties of refrigerant oil

The most important properties are high solubility with refrigerant,
good lubricating quality, absence of acid and low water content.
For this reason, only certain oils may be used. A list of approved
refrigerant oils and quantities can be found in the vehicle-specific
workshop manuals in > Rep. gr. 00 or= Rep. gr. 87 .

The PAG oils suitable for refrigerant R134a are strongly hygro-
scopic and are immiscible with other oils. Opened containers
should therefore be closed again immediately to prevent ingress
of moisture. Moisture and acids promote ageing of refrigerant oil,
causing it to become dark, viscous and aggressive towards met-
als.

@ Note

For refrigerant circuits with refrigerant R134a, use only the oil
approved for the air conditioner compressor. See » Rep. gr.
00 or » Rep. gr. 87 in the repair manual for the specific ve-
hicle.

¢ Disposal of used oils: Volkswagen InfoNet; Operation; Hand-
books & dealer literature; Handbook Service, 15. Environmen-
tal protection; under general instructions follow the link
“Environmental protection in the dealership and in the work-
shop’; 4. Waste disposal, 6. Disposal channels, Disposal of
used 0//s Refrigerant oils
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4.7 Comfort

A basic requirement for concentration and safe driving is a feeling
of comfort in the passenger compartment. This comfort is only
reached by using an air conditioning system, particularly when it
is hot and humid. Of course, open windows, an open sunroof or
increased air ventilation can contribute to comfort, but they all
have certain disadvantages within the vehicle interior, such as
additional noise, draughts, exhaust gases, unfiltered entry of pol-
len (unpleasant for allergy sufferers).

A well regulated air conditioning system in conjunction with a well
thought-out heating and ventilation system can create a feeling

of well-being and comfort by regulating the interior temperature,
humidity and rate of air change, regardless of the external con-

ditions. This must be available whether the vehicle is moving or
not.

Other important advantages of air conditioning are:

¢ The cleansing of the air directed into the passenger compart-
ment. (Dust and pollen, for example, are washed out by the
moist fins of the evaporator and carried off with the conden-
sation water.)

¢ Temperatures in a mid-range car (for example, after a short
period of driving, ambient temperature 30°C in the shade and
the vehicle in direct sunlight).

With air conditioning| Without air condi-
tioning
Head height 23°C 42°C
Chest 24°C 40°C
Footwell 30°C 35°C

4.7.1 Environmental aspects

As of around 1992, the air conditioning.systems of newly manu-
factured cars have been successively changed to refrigerant
R134a. This refrigerant contains no chlorine and therefore does
no damage to the ozone layer.

Until about 1992, the air conditioning systems were equipped with
refrigerant R12. Due to its chlorine atoms, this CFC has a high
potential for destroying ozone and, in;addition, a higher potential
for increasing the greenhouse effect.

There are programs for exchanging old air conditioning systems
containing the ozone-damaging refrigerant R12.

To protect the environment, no refrigerant should be released into
the atmosphere = page 43 (statutory texts and instructions).

4.8 How air conditioning works

The temperature in the passenger compartment depends on the
amount of heat radiated through the windows ‘and conducted by
the metal parts of the body. In order to maintain comfortable tem-
peratures for the occupants on very warm days, part.of the
prevailing heat must be pumped away.

Since heat spreads towards cooler bodies, a unit that can create
low temperatures is fitted in the vehicle interior Within this, refrig-
erant is continually evaporated. The heat required to do this is
extracted from the air flowing through the evaporator.

The refrigerant carries the heat with it as it is pumped away by the
air conditioner compressor. The work performed by the air con-
ditioner compressor on the refrigerant increases its heat content
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and its temperature. Its temperature is now substantially higher
than that of the surrounding air.

The hot refrigerant flows with its heat content to the condenser.
where the refrigerant dissipates-its heat'toithe surrounding air via
the condenser due to.the'temperature gradient between the re-
frigerant and the_surrounding air.

The refrigerant thus acts as a heat transfer medium. As it is tobe
re-used, the refrigerant is returned to the evaporator.

For thisreason all air conditioning systems are based on the re-
frigerant circulation principle. There are however differences in
the.composition of the units.

4.9 General work safety

4 In accordance with VBG 20, the Federation of Employers Li-
ability Insurance Associations.

¢ Observe instructions specific to the workplace; = Volkswagen
ServiceNet; Handbooks; Service handbook; Environmental
protection . Refrigerant from air conditioning systems / refrig-
erant oils - to be displayed at refrigerant designated working
area.

4.9.1 Product characteristics

Refrigerants used in car air conditioning systems belong to the
new.generation of refrigerants, the chlorine-free, partially-fluori-
dated hydrocarbons (H-CFC, R134a).

With regard to their physical properties, these are refrigerants
which have been liquefied under pressure. They are subject to
the regulations governing pressure vessels and use is only to be
made of approved and appropriately marked containers.

Compliance with specific conditions is required to ensure safe and
proper use.

4.9.2 Handling refrigerants

@ Note

& Risk of freezing injuries.

& The refrigerant can emerge as liquid or as vapour.

¢ Do not open vessels containing refrigerant.

If refrigerant containers are opened, the contents may escape in

liquid or vapour form. The higher the pressure in the container,
the more violent the process.

How high the pressure is depends on two factors:

»  What type of refrigerant is in the container. “This is because
the lower the boiling point, the higher the pressure.”

» The temperature “This is because the higher the temperature,
the higher the pressure.”

493 Wear safety goggles.

Put on safety goggles This will prevent the refrigerant entering the
eyes, which in certain circumstances can cause severe injury due
to frostbite.

494 Wear protective gloves and apron

Greases and oils dissolve readily in refrigerants. They would
therefore destroy the protective layer of grease if allowed to come
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into contact withythe skin. Degreased skin is however sensitive to
the cold and germs.

49.5 Do not allow liquid refrigerant to come in
contact with the skin

The refrigerant draws heat for evaporation from the surrounding
area - even if this is the skin. This may give rise to extremely low
temperatures. The result is local freezing (boiling point of R134a:
-26.5 °C at atmospheric pressure).

4.9.6 Do not breath in refrigerant vapour

@ Note

In high concentrations, emerging refrigerant vapours can mix with
the air and-displace the oxygen necessary for breathing.

497 Absolutely NO SMOKING

A burning cigaretteican cause refrigerant to decompose. The re-
sultant substances are foxic and must not be inhaled.

49.8 Welding and-soldering on refrigeration
systems

Before welding and brazing on vehicles (in the vicinity of the air
conditioning system components), extract the refrigerant and
then purge the system by blowing through with compressed air
and using nitrogen.

The products of decomposition of refrigerants under heat are not
only poisonous but are strongly corrosive, so that pipework and
system parts could be attacked. This refers primarily to hydrogen
fluoride.

499 Pungent smell

A pungent odour indicates that the products of decomposition
mentioned above are already present. Breathing in these sub-
stances must be avoided in all circumstances, or the bronchial
tubes, lungs and other organs could be injured.

49.10 Firstaid

* Following contact with eyes or mucous membranes, immedi-
ately rinse with copious amounts of running water and consult
an eye specialist.

* Following contact with the skin, immediately remove clothing
affected and rinse skin with copious amounts of water.

+ Following inhalation of highly concentrated refrigerant va-
pours, person concerned is to be taken immediately into the
open air. Call a doctor. Administer oxygen in the event of
breathing difficulties. If the person affected is having great dif-
ficulty breathing or is not breathing at all, tilt back head and
administer artificial respiration.

4.9.11 Handling pressure vessels
« Secure containers to prevent them falling over.

Secure upright cylinders to stop them falling over and cylinders
lying flat to stop them rolling away.

¢ Containers must never be thrown.
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If they should fall, the containers may become severely deformed
and break open. The refrigerant evaporates immediately, liberat-
ing considerable force. Flying fragments of cylinders can cause
severe injuries.

Valves may break off if cylinders are not properly transported. To
protect cylinder valves, cylinders are only to be transported with
a protective cap screwed on.

* Do not place near radiators!

High temperatures can occur near radiators. High temperatures
are also associated with high pressures and the maximum per-
missible tank pressure may be exceeded.

4.9.12 Do not heat up above 50°C

To prevent danger, the pressure vessel regulations provide that
vessels shall not be heated to more than 50°C.

4.9.13 Do not expose to uncontrolled heat

Do not heat with a naked flame under any circumstances. The
local overheating that will result can change the structure of the
container's materials, thereby reducing the safe maximum pres-
sure limit of the container. There is also a danger of the refrigerant
decomposing due to localised overheating.

4.9.14 Seal empty tanks/containers

Empty refrigerant tanks/containers must always be closed to pre-
vent the ingress of moisture. Moistare causes steel tanks/con-
tainers to rust. Rust weakens the tank/container walls. In addition,
rust particles which ingress into’refrigeration systems from con-
tainers cause malfunctions.

4.9.15  Safety instructions for using extraction
and charging equipment

» Before connecting the charging system to the air conditioner,
make sure that all existing shut-off valves are closed.

» Before the charging:equipment is decoupled from the air con-
ditioning system, ensure that the process has finished. The
reason for this is to énsure that no refrigerant oil escapes into
the atmosphere.

* Once the purified refrigerant from the charging system has
been filled into an external compressed-gas cylinder, close the
hand shut-off valves at'the cylinder and charging system.

+ Do not expose charging-system to moisture or use it in a wet
environment.

» Before performing service work on the charging system, dis-
connect the power supply.

+ To reduce the risk of fire, avoid using an extension cable. If
the use of an extension cable is unavoidable, use an extension

cable with a cross-section of at least 2.5 mm?2.
* In case of fire, remove external cylinder.

» If entrained oil from the air conditioning system suction accu-
mulator is trapped in the measuring beaker supplied, be sure
subsequently to pour the oil into a container that can be
sealed, since the oil contains a small amount of refrigerant.
Refrigerant must not be released into the environment.

* When the air conditioner service station is switched off, it must
be secured against rolling away.
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4.10 Safety measures when working on ve-
hicles with air conditioning and when
working with refrigerant R134a

Air conditioner‘service station

= Workshop equipment

Risk of freezing injury from refrigerant

When working on the air conditioning system, there is a risk of
highly pressurised refrigerant escaping from the system. There is
a risk of injury to the skin and parts of the body due to freezing.

— Wear protective gloves.
— Wear safety goggles.

— Extractrefrigerant and open the refrigerant circuitimmediately
afterwards.

— If more than 10 minutes have passed since the refrigerant was
extracted, repeat the extraction process before opening the
refrigerant circuit. Pressure could build up in the refrigerant
circuit from continued evaporation.

Risk of damage-to refrigerant lines

There is a risk of damageto the refrigerant lines due to rupture of
the inner foil.

— Never bend refrigerant lines to a radius less than 100 mm.

* Do not weld, braze or soft-solder any parts of the charged air
conditioning system. This also applies to welding and solder-
ing work on the vehicle when the danger exists that parts of
the air conditioning system may heat up. When spray painting
is carried out, temperatures of objects in the drying booth or
the preheating zone must not exceed 80°C.

Reason

Heating causes great excess pressure to develop in the system,
which can cause the pressure release valve of the system to
open.

Remedy

— Drain the refrigerant circuit using the air conditioner service
station .

@ Note

Damaged or leaking components of the air conditioning system
must not be repaired by welding or soldering. They must always
be renewed.

VAS 6007 A

WO0-10176
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Refrigerant containers (e.g. charging cylinders of air conditioner
service station ) must never be subjected to excessive heat or
exposed to direct sunlight.

Remedy:

— Containers must never be completely filled with liquid refrig-
erant. Without sufficient expansion space (gas cushion), the
container will burst should the temperature rise with devastat-
ing consequences = page 9 .

Under no circumstances may refrigerant be charged into systems
or vessels containing air.

Remedy:

— Evacuate systems and containers before charging with refrig-
erant.

4.11 Basics for working on refrigerant circuit

» Observe instructions specific to the workplace; > Volkswagen
ServiceNet; Handbooks; Service handbook; Environmental
protection . Refrigerant from air conditioning systems / refrig-
erant oils - to be displayed at refrigerant designated working
area.

* Observe the utmost cleanliness when working.

*  When handling refrigerants and nitrogen, wear protective
clothing, protective glasses and protective gloves.

» Switch on exhaust gas fume extractor (if there is one).

« Drain the refrigerant circuit using only the air conditioner serv-
ice station , and only then undo the screwed joints and renew
the defective components.

* Protect units and hoses against moisture and dirt using'sealing
caps.

* Make exclusive use of tools and matetrials intended for refrig-
erant R134a.

+ Protect refrigerant oil by sealing container to prevent ingress
of moisture.

— Blow through refrigerant cifcuit with compressed air and nitro-
gen = page 68 .

— Flush refrigerant circuitwith refrigerant R134a = page 70 .

In vehicles that have an air conditioner compressor without a
magnetic clutch:
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@ Note

¢

The engine may be started only when the refrigerant circuit is
properly assembled. If, for example, the refrigerant lines are
not connected to the air conditioner compressor and the en-
gine is running, the compressor may heat up so much through
Internal warming that it will be destroyed.

The air conditioner compressor regulating valve - N280- is not
activated when the refrigerant circuit is empty and the air con-
ditioner compressor idles with the engine.

If it is necessary fo start engine with an empty refrigerant cir-
cuit:

The refrigerant circuit must be fully assembled.

At least ’4 of the quantity of refrigerant oil specified for this
refrigerant circuit must be in the air conditioner compressor.

The engine speed must not exceed 2000 rpm.

The engine should run for less than 10 minutes.

4111 O-ring

¢

*

* o | U

Use only O-rings that are resistant to refrigerant R134a and
related refrigerant oils. O-rings are no longer colour-coded.
Coloured and black O-rings are used.

Check that the O-rings used have the correct internal diame-
ters.

Rep. gr. 87
Electronic parts catalogue (ETKA)
Never reuse O-rings.

Before installing, moisten O-rings lightly with refrigerant oil
(PAG ail).

@ Note

L4

When purging components with compressed air and nitrogen,
always collect the gas mixture exiting the component with suit-
able exhaust gas extraction equipment (workshop fume ex-
tractor).

After completion ofrepair work screw sealing caps (with seals)
onto valve and service connections.

Before operating the air‘eonditioning system. Check the vehicle-
specific charge quantities’> Rep. gr. 87 .

Do not top up refrigerant in‘gircuit; discharge existing refrigerant
and re-charge system.

411.2 Before operating the air conditioning

system after recharging with refrigerant

After installing a new air conditioner compressor or filling with
fresh refrigerant oil (e.g. after blowing out refrigerant circuit),
turn compressor pulley 10 revolutions by hand before starting
engine. This will prevent damage to the air conditioner com-
pressor.

On 5 or 10-cylinder diesel engine, turn air conditioner com-
pressor at overload protection 10 times by hand. Then install
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compressor. This will prevent damage to the air conditioner
compressor.

— Start the engine with the air conditioning system switched off
(the air conditioning system magnetic clutch - N25- and the air
conditioner compressor regulating valve - N280- are not acti-
vated).

— After the engine has stabilised at its idling speed, switch on
the air conditioner compressor and allow the engine to idle for
at least 10 minutes at maximum cooling power.
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5 General information on refrigerant
circuit
5.1 Components of refrigerant circuit

» All components of the refrigerant circuit.that were submitted
for quality monitoring must always be sealed (use the original
sealing caps from the genuine part).

* Renew damaged or leaky components of the refrigerant circuit
> page 191.

* The genuine parts (air conditioner compressor, reservoir, re-
ceiver, evaporator and condenser)-are charged with nitrogen
before shipment. This charge is being gradually discontinued.
Therefore, when the sealing plugs are unscrewed from the
genuine part little or no pressure equalisation is noticeable.

511 Distribution of the refrigerant circuit
components and their influence on the
high-pressure and low-pressure sides

On the high-pressure side, there are the condenser, the receiver
and the restrictor or expansion valve that acts“as the separation
between the high-pressure fluid and low-pressure fluid sides.

High pressure is created because the restrictor or expansion
valve forms a restriction and holds back the refrigerant,leading
to increased pressure and temperature.

Excessive pressure results if the circuit is filled with too much re-
frigerant or refrigerant oil, or the condenser is dirty, the radiator
fan is defective, there is a blockage in the system or there is
moisture in the refrigerant circuit (causing the restrictor or expan-
sion valve to ice up).

On the low-pressure side, there are the evaporator, the reservoir,
the temperature sensor for the evaporator and the air conditioner
compressor that acts as the separation between the high-pres-
sure and low-pressure gas sides.

A loss of pressure in the system can be due to loss of refrigerant,
restrictor or expansion valve failure (not creating a restriction),
defective air conditioner compressor or an iced-up evaporator.
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51.2 Air conditioning system compressor with
magnetic clutch:

The air conditioner compressor is driven by a V-belt from the en-
gine.

An electromagnetic clutch is fitted to the air conditioner compres+
sor. When the air conditioning system is switched on, it transmits
the mechanical drive between the V-belt pulley and the air con-
ditioner compressor drive shaft.

A fusible link is incorporated in’the air conditioner compressor V-
belt pulley. In the event of stiffness in the air conditioner com-
pressor, it trips the electromagnetic clutch and protects the V-belt
drive from overload.

The air conditioner compressor draws refrigerant gas from the
evaporator, compresses it and sends it to the condenser.

@ Note

& The air conditioner compressor contains refrigerant oil, which
can be mixed with R134a refrigerant at any temperature.

& The identification plate states the refrigerant for which the air
condltioner compressor Is suitable. A valve regulates the pres-
sure on the low-pressure side within the specified range (con-
trol characteristic).

& So that the air coniditioner compressor suffers no damage
when the refrigerant.circuit is empty, the magnetic clutch is
disconnected and the.requlating valve for the air conditioner
compressor - N280- is“no longer activated (the air conditioner
compressor idles with the. engine).
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5.1.3 Air conditioner compressor without
magnetic clutch

The air conditioner compressor is driven by a V-belt from the en-
gine.

A shear link is incorporated in the air conditioner compressor V-
belt pulley. In the event of stiffness in the air conditioner com-
pressor, it shears off and protects the V-belt drive from overload.

The air conditioner compressor draws refrigerant gas from the
evaporator, compresses it and sends it to the condenser.

@ Note

& The air conditioner compressor contains refrigerant oil, which
is miscible with R134a refrigerant at all temperatures.

& The identification plate states the refrigerant for which the air:
conditioner compressor is suitable. A valve regulates the pres-
sure on the low-pressure side within the specified range (con-
trol characteristic).

& The.regulating valve for this air conditioner compressor is ex-
ternally;activated.

& The engine’should be started only when the refrigerant circuit
has been fully assempbled = page 18-

& The air conditioner compressor has an infernal oil circuit fo
ensure that the air conditioner compressor is not damaged
when the refrigerant circuit is empty. This means that approx.
40 to 50 cm? of refrigerant oil remain in the air conditioner
compressor.
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514 Air conditioner compressor without
magnetic clutch, with elastic'drive cou-

pling

The air conditioner compressor is driven directly by the power
steering vane pump.

There is an overload protection onthe drive shaft of the air con-
ditioner compressor, which shears in the event of the air condi-
tioner compressor seizing, thus-permitting the power steering
vane pump to remain operational.

The air conditioner compressor draws refrigerant gas from the
evaporator, compresses it and sends it to the condenser.

E Note

¢ The air conditioner compressor contains refrigerant oil, which
s miscible with R134a refrigerant at all temperatures.

& The identification plafe states the refrigerant for which the air
conditioner compressor is suifable. A valve requlates the pres-
sure on the low-pressure side within the specified range (con-
trol characteristic).

& The regulating valve for this air conditioner compressor is ex-
ternally activated.

& The engine should be started only when the refrigerant circuit
has been fully assembled = page 18 .

& The air conditioner compressor has an internal-oil,circuit to
ensure that the air conditioner compressor is not damaged
when the refrigerant circuit is empty. This means that approx.

40 to 50 crm® of refrigerant oil remain in the air conditioner
compressor.

5.1.5 Electrical air conditioner compressor for
high-voltage system

A\ DANGER

Danger to life from high voltage.
Severe or fatal injury from electric shock.

— The high-voltage system must be de-energised by a suitably
qualified technician.
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¢

*
*

B Note

The electrical air conditioner compressor requires a different
refrigerant oil!

For capacities, see workshop manual for specific vehicle.

Do not fouch air conditioner compressor when drive units are
starting. Danger of short circuit!

Electrical air conditioner compressor

The air conditioner compressor draws refrigerant gas from the
evaporator, compresses it and sends it to the condenser.

¢

¢

B Note

The air conditioner compressor contains refrigerant ofl,which
/s miscible with R134a refrigerant at all temperatures.

The identification plate states the refrigerant’for which the air
conditioner compressor is suitable. The flow rafe is conftrolled
via the engine speed.

The engine should be started only when the refrigerant circuit
has been fully assembled = page;18 .

The air conditioner compressor-has an internal oil circuit fo
ensure that the air conditioner compressor is not damaged
when the refrigerant circuit is empty. This means that approx.
40 to 50 cn of refrigerant oil-remain in the air conditioner
compressor.

The air conditioner has a préssure relief valve.

5.1.6 Condenser

The condenser transfers heat from the compressed refrigerant
gas to the surrounding air.

When this happens, the refrigerant:gas condenses to liquid.

MNa7-107 38
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51.7 Evaporator

The liquid refrigerant evaporates in the tubes of the evaporator.

The required heat is extracted from the air flowing past the evap-
orator ribs. The air cools down. The refrigerant evaporates and is
drawn into the air conditioning system compressor carrying with
it the heat it has absorbed.

A restrictor or an expansion valve supplies a defined quantity of
refrigerant to the evaporator. In systems with an expansion valve
the flow rate is regulated such that only gaseous refrigerant
emerges at the evaporator outlet.

51.8 Reservoir

The reservoir collects the vaporised and gaseous mixture coming
from the evaporator to ensure the air conditioner compressor re-
ceives only gaseous refrigerant. The vapour becomes gaseous
refrigerant.

Refrigerant oil flowing in the circuit does not remain in the reser-
voir because an oil extraction hole has been provided.

Any moisture which has entered the refrigerant circuit.during as-
sembly will be trapped by a filter (drying bag) in the reservoir.

Gaseous refrigerant with oil is drawn in by the air conditioner
compressor.

@ Note

& Renew the reservoir if the refrigerant circuithas stood open
for any length of time (more than the normal repair time) and
moisture has entered the system, or if it is required because
of a specific complaint = page 197 .

¢ Do not remove sealing plugs -A- and -B- until just before in-
stallation.

¢ The desiccant bag in an unsealed reservoir will become satu-
rated with moisture within a short time and is then unusable.

& When installing, observe arrow indicating direction of flow if
applicable.

WB7-1403
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51.9 Restrictor

The restrictor creates a constriction. This restriction limits the flow,
separating the high pressure and low pressure sides in the re-

frigerant circuit. Upstream of the restrictor, the refrigerant is warm
due to the high pressure. Downstream of the restrictor)'the refrig-
erant is cold due to the low pressure. Upstream-of the constriction
is a strainer to catch dirt and downstream_of the constriction is a
strainer to atomise the refrigerant before-t enters the evaporator.

@ Note

¢ Arrow -A- on the restrictor points fo the evaporator.
& Renew it every time the refrigerant circuit is opened.

¢ Observe different versions.

> Rep. gr. 87
=> Electronic parts catalogue (ETKA)

51.10 Receiver

The receiver collects the liquid droplets and directs them in a
continuous stream to the expansion valve. Moisture which has
entered the refrigerant circuit during assembly is collected by the
desiccant bag in the receiver.

@ Note

Renew the reservoir If the refrigerant eircuit has stood open
for any length of time (more than the normal repair time) and
moisture has entered the system, or if it is required because
of a specific complaint = page 1917 .

¢ Do not remove sealing plugs until just before installation.

& The desiccant bag in an unsealed receiver will become satu-
rated with moisture within a short time and is then unusable.

& When installing, observe arrow indicating direction of flow if
applicable.

The new generation of receivers is mounted directly on the con-
denser and contains a desiccant cartridge.

@ Note

Renew the desiccant cartridge if the refrigerant circuit was
open for a longer period of time (more than the normal repair
time) and moisture has entered the system, or if it is required
because of a specific complaint > page 1917 .

& Remove the dryer cartridge from its packaging only immedi-
ately before installing it.

& A dryercartridge in unsealed packaging will become saturated
with moisture within a short time and is then unusable.
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5.1.11  Expansion valve

The expansion valve atomises incoming refrigerant and regulates
the flow so that, depending on the heat transport, the vapour does
not become a gas until it reaches the outlet of the evaporator.

5112 O-ring

These O-rings seal the joints between the individual components
of the refrigerant circuit.

Use only seal