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Basic theory of air compressors

When the piston moves from BDC to TDC air
gets compressed, as a result, pressure increases
and therefore volume decreases. The work done to
compress the air is converted to heat energy in the
air so that, the air temperature is increased.

During compression, if all the heat generated
Is taken by cylinder wall then it is called
Isothermal compression. Here, further
temperature rise is avoided and the compression is
taking place at constant temperature. The
relationship between the pressure and volume
would follow Boyles law (PV =C)



If there is no heat transfer from the
compressed air, then all the work done during
compression would appear as stored heat energy.
This is known as the Adiabatic compression and
the relationship between pressure and volume
would be PVy = C (y= 1.4 for air)

The actual compression process in an air
compressor is between the isothermal and the
adiabatic and is referred to as Polytropic
compression. The relationship between the
pressure and the volume is Pvn = C, where n is a
value of about 1.25 - 1.35.



PV Diagram With Explanation

Polytropic

/ Isothermal




D-A: Intake

Assume there is no bumping clearance, initial
volume when the piston at the top is zero. Thus as
the piston moves from top to bottom, a volume of
air V2 is drawn into the compressor from the
atmosphere with pressure P1. The temperature of
air is T1.

A-B: Compression

As the piston moves up, the air is compressed
Polytropically (PV~n= C). The pressure of air
increases from P1 to P2. The volume decreases
from V2 to V1. The temperature increases from T1
to T2.

B-C: Delivery

The compressed air at the pressure P2, volume V2
and temperature T2 is delivered out of the
compressor to the air receiver.
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Air compressor pressure switches use air lines
to monitor pressurised air as it moves to and
from your air tank. All pressure switches have
some element that reacts when pressure is
applied to it. The most common device is a
diaphragm that will physically compress when
exposed to this air.

Air pressure in your compressor tank will
increase and eventually build up enough
backwards pressure — also called cut-out
pressure — to change the shape of this
diaphragm. Deformation here will cause
movement in the pressure switch.

When your air compressor pressure switch's
diaphragm is deformed enough, its movement
will break contact inside the switch so that
power stops flowing to the compressor's motor
circuit, stopping the compressor from further
pressurising the air in your tank.

Constant air pressure at a specific volume will
keep the diaphragm deformed. When the air
pressure in your tank drops far enough, the
diaphragm will revert back to its normal shape.
Once this pressure — called cut-in pressure —
lightens to a certain level, an internal operator
within the diaphragm will deform in an opposite
manner. This movement closes the circuit and
starts the motor back up again.

Your air compressor pressure switch continues
this dance as long as your machinery is using
compressed air. The cycle is broken when the
unit is no longer powered externally or when
there is an issue. Leaks at any point in your
compressor's pressure switch and nearby
casing can stop your work and cause major
problems.
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