
Refrigeration and Air 

conditioning(BTME-4702)

Dr.Nitin Thapar_SOMC_ITFM 1education for life                                          www.rimt.ac.in Department of Mechanical Engineering

Prepared by: Dr. Sachin Saini

Course Name: RAC 

Semester: 7th



Refrigeration 

• The mechanism used for lowering or producing  low temp. in a body or a 
space, whose temp. is already below the temp. of its surrounding, is called 
the refrigeration system.

• Here the heat is being generally pumped from low level to the higher one 
& is rejected at high temp. 

• The term refrigeration may be defined as the process of removing heat 
from a substance under controlled conditions.

• It also includes the process of reducing heat & maintaining the temp. of a 
body below the general temp. of its surroundings. 

• In other words the refrigeration means a continued extraction of heat from 
a body whose temp is already below the temp. of its surroundings.
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Refrigerator & Refrigerant

• A refrigerator is a reversed heat engine or a heat pump which takes 
out heat from a cold body & delivers it to a hot body.

• The refrigerant is a heat carrying medium which during their cycle 
in a refrigeration system  absorbs heat from a low temp. system & 
delivers it to a higher temp. system.

• In refrigeration system the heat is being generally pumped from 
low level to higher one & rejected at that temp.

• This rejection of heat from low level to higher level of temp. can 
only be performed with the help of external work according to 
second law of thermodynamics
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HEAT REJECTION

• The total amount of heat being rejected to the outside body 
consist of two parts:-

- the heat extracted from the body to be cooled .

- the heat equivalent to the mechanical work required for 
extracting it.
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REFRIGERATOR

• A refrigerator is a reverse heat engine run in the reverse direction 
by means of external aid.

• Every type of refrigeration system used for producing cold must 
have the following four basic units:-

• Low temp. thermal sink to which the heat is rejected for cooling the 
space.

• Means of extracting the heat energy from the sink, raising its level 
of temp. before delivering it to heat receiver.

• A receiver is a storage to which the heat is transferred from the 
high temp., high pressure refrigerant.
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REFRIGERATOR ANS HEAT PUMPS

▪ If the main purpose of the machine is to  cool some object, 
the machine is named as  refrigerator.

▪ If the main purpose of machine is to heat  a medium 
warmer than the surroundings,  the machine is termed as 
heat pump.
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REFRIGERATOR AND HEAT PUMP
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REFRIGERATION EFFECT

• Refrigerating Effect (N): It is defined as the  quantity of heat 
extracted from a cold body or  space to be cooled in a given time.

• N= Heat extracted from the cold space

• Time taken

• Specific Heat of water and ice : It is the quantity of heat required to
raise or lower the temperature of one kg of water (or ice), through
one kelvin or (10

• c) in one second.

• Specific heat of water, Cpw = 4.19 kJ/kg K  

Specific heat of ice, Cpice = 2.1 kJ/kg K.
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1 TR(TONNE OF REFRIGERATION)
• Capacity of a Refrigeration Unit :

▪ Capacity of a refrigerating machines are expressed by their  cooling
capacity.

▪ The standard unit used for expressing the capacity of
• refrigerating machine is ton of refrigeration.

▪ One ton of refrigeration is defined as, “the quantity of heat  abstracted 
(refrigerating effect) to freeze one ton of water  into one ton of ice in
a duration of 24 hours at 0o c”.

• Heat extracted from at 0o c = latent heat of ice

• Latent heat of ice = 336 kJ/kg

• i.e., 336 kJ of heat should be extracted from one kg of water at  0o C to 
convert it into ice. 
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COP
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AIR REFRIGERATION SYSTEMS
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AIR REFRIGERATION SYSTEMS
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Summary

• In this chapter, concept of refrigeration discussed along with 
applications

• Differentiating refrigerator with heat pump

• Air refrigeration systems and its various types
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Topics to be Discussed in Next Lecture

• Vapour Compression cycle
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