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Keep your Cool this Summer
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Everyone is aware that with the arrival of warmer weather the air-conditioning system fitted to their car 
becomes invaluable. We all know the drop in temperature that can be felt when the 'air-con' is operating, 
but what is actually happening when you press the switch?

Lets work our way around the air conditioning system and learn how that icy cold air is made.

Refrigerant

The refrigerant most commonly used in modern motor cars is known as R134a. Ordinarily R134a is a gas, 
however, when its temperature is lowered it becomes a liquid. It is this property that allows us to use it to 
cool down your car. A special oil is held in suspension within the refrigerant. The oil lubricates the moving 
parts such as the compressor and helps reduce corrosion.

CompressorCompressor

This is the heart of the system. It is driven by the engine via a flexible belt and mechanical clutch. Often 
this is the same belt which also rotates your alternator and power steering pump. Because of the clutch 
arrangement, the compressor itself is not turning when the system is switched off. To prevent seizure it is 
very important to operate the air-conditioning regularly, even during winter months.

The compressor takes in the low pressure refrigerant gas and pumps it out at high pressure. The compressor takes in the low pressure refrigerant gas and pumps it out at high pressure. 
Unfortunately though, as you compress a gas it heats up, which is the opposite of what we are trying to 
achieve, so we need to cool it back down again. This is the job of the condenser.

Condenser

The condenser is similar in appearance to your cars radiator and carries out a very similar function. It is The condenser is similar in appearance to your cars radiator and carries out a very similar function. It is 
installed in front of the radiator so that it gets the cool air coming through the radiator grille. The hot, high 
pressure gas from the compressor cools down as it passes through the condenser. The cooling action 
causes the gas to turn into a liquid. It is still at a high pressure. Being located at the very front of the car 
means that the condenser is very susceptible to damage caused by road debris and impact.
Receiver-drier

Next, our low temperature, high pressure liquid refrigerant passes through the receiver-drieNext, our low temperature, high pressure liquid refrigerant passes through the receiver-drier. This unit 
acts as a filter for the R134a. It removes any moisture which may have found its way into the system. This 
is necessary to prevent ice crystals from forming which could block the expansion valve or cause 
mechanical damage.
Expansion Valve

The expansion valve allows the liquid refrigerant to pass into the evaporator at a controlled rate.The expansion valve allows the liquid refrigerant to pass into the evaporator at a controlled rate. As the 
liquid passes through the valve its pressure is rapidly reduced, this in turn causes a further drop in 
temperature. The same effect can be experienced when using an aerosol deodorant can and is why the 
spray feels cold on your skin. The air conditioning system alters how far the expansion valve opens to 
maintain the air in the cabin at a constant temperature.

Evaporator

Our refrigerant has now passed into the evaporatoOur refrigerant has now passed into the evaporator. Its temperature is very low and it is at low pressure, 
but it is still a liquid. The evaporator is similar to the condenser in its construction. However, there is a 
very important difference in its operation. Rather than cooling the refrigerant, in the evaporator it becomes 
warmer. This happens because heat is drawn out of the fresh air coming into the cabin. This freshly 
cooled air now passes out of your air vents and keeps you cool. The warm, low pressure R134a 
continues back into the compressor where the process starts all over again.

Hoses and Pipes

The refrigerant passes between each component in a combination of hard aluminium pipes and flexible The refrigerant passes between each component in a combination of hard aluminium pipes and flexible 
rubber hoses. This pipework is vulnerable to mechanical damage and corrosion which can cause a loss of 
refrigerant from the system. If the volume of R134a drops too far then the reduced pressure in the system 
will cause the air-conditioning system to become inoperative.


