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Terminologies in
AC & Refrigeration

There are some common terminologies used by
air conditioning and refrigeration professionals.
However, these are not properly understood...

or temperature conditions at the end of
compression process. However, the meaning
of this terminology is not understood by
majority of practicing professionals.
Entropy measures the molecular
disorder of a system. The more mixed the
system, the greater is the entropy, and
conversely an orderly or unmixed
configuration is one of low entropy.
The
term
entropy
means
transformation. It is thermodynamic
property of a working substance. which
increases with addition of heat, and
decreases with its removal. It is
comparatively easy to define change of
entropy of a working substance. In a
reversible process, over a small range of
temperature, the increase or decrease of
entropy, when multiplied by absolute
temperature, gives the heat absorbed or
rejected by the working substance. The
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Refrigeration is a process of of sensible and latent heat. It is measured
cooling by moving or pumping out heat in BTU's or kcal/hr or Watt.
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is lowered to suit Auman comfort. It is
therefore not different science but very
much the part of refrigeration technology.
The other major areas of refrigeration
technology, depending on specific
F,y Dia,UIU ofifamGpii, polya'op«, auluoihmlw. (�fQIIA
requirements are
pro< ttftf btt\wa tllt fGM pn•weJimit•
• Process air conditioning
• Commercial Refrigeration
• Industrial & Low temperature
refrigeration
• Cryogenics

P-v Diagrams of Isentropic, Polytropic,
and Isothermal Compression Processes
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Enthalpy means sum of
sensible and latent heat
In reality Enthalpy is the sum of both,
internal energy (u) and the product of
pressure and volume (pv) or flow energy.
H= u+pv
Vapour compression refrigeration and
air conditioning systems are all in the
category of flow processes, and therefore
only flow energy is considered with any
datum level.

108

I

Cooling India I January 2017

· - · lscntropic ( n = k
Polytropic ( I < r < k>
.. - I ·o.hemu� (11 = I

I:
t,'•7,'A(

,11·-lu//

,--------------------
resource efficiency

p·h dome or saturation dome

subcooling

l

expansion
device·

evaporator

Enthalpy. h
Figure 1

refrigeration capacity.
Another important fact to be remembered
is refrigeration compressor is not designed
to increase the discharge pressure. The
discharge pressure is totally dependent on
condenser cooling medium and condensing
temperature. I have observed that most of
the engineers, while conducting training
programs, indicate that function of
refrigeration compressor is to raise the
pressure. This statement is incorrect. The
compressor increases the temperature of
refrigerant so that it is able to reject heat to
cooling medium. The corresponding
pressure to this condensing temperature is
the property of refrigerant used in the
system. There is nothing build into the
compressor whereby one can increase
pressure. Once the condensing temperature
is decided, the refrigerant discharge pressure
will be based on which refrigerant has been
used. For example, at 400C condensing
temperature the same compressor, when
used with Ammonia refrigerant will have
discharge pressure as 14.55 bar whereas it
would have, the discharge pressure for
R 134a refrigerant as 1O.11 bar and with
404A 18.5 bar approximately and with 41 OA
24.5 bar approximately.
Thus, it can be seen that compressor
manufacturer does not provide any feature
which enables these different pressures to
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be obtained. The same compressor is
used with different refrigerants. It is the
property of refrigerant which decides
compressor discharge pressure.

Sub cooling & superheating

Many professional do not clearly
understand the meaning and use of these
terminologies.
In order to understand these,
knowledge of P-H diagram is essential.
Refer Figure 1.
Sub cooling the refrigerant before it
enters the expansion device increases the
system capacity without increasing
compressor power and this is possible to
certain extend by providing additional sub
cooler or building extra area in water
cooled condenser where the liquid gets
trapped and then it can be cooled by
separate water circuit.
heat added
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(a) superheated vapor

Majority of compressor manufacturers
indicate in their published catalogues,
compressor capacity with 1 OOF or 150F
sub cooling. This makes the power
consumption per ton of refrigeration looks
very attractive and many engineers come
to me stating that so and so compressor
consumes lower power as compared to
that of other manufacturer who has
published ratings at saturated conditions
without sub-cooling. I ask the engineer to
go to compressor manufacturer and find
out how the compressor achieves sub
cooling as per published rating. The
answer always is it is not the compressor
which achieves sub-cooling but system
designer must build the sub cooling circuit
in his plant design or provide additional
suction liquid line heat exchanger. One has
to therefore be careful while comparing
two manufacturers ratings to ensure both
are on common basis of saturated
conditions and not with sub cooling.
It can be seen from the P-H diagram
that that only liquid can be sub cooled and
only gas can be superheated. A mixture of
refrigerant cannot be superheated or
subcooled.
If we want to subcool the liquid, then it
should be 100% liquid and no vapours. If
vapours are present, the cooling provided
would be first used in condensing the
vapours and not sub cooling the liquid.
Some manufacturers build separate liquid
trap in condenser where only liquid
accumulates and then it can be sub
cooled by providing independent water
circuit. Similarly, if we wish to superheat
the vapours it has to be 100% vapour. If
some liquid is present, the heat would first
be used in evaporating liquid and not
superheating the vapours. The
vapor

liquid
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