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ABSTRACT: 

This paper is providing the review of the performance of a different eco friendly refrigerant 
is been compared on domestic refrigerator by different author. These refrigerants are HFC, 
HC, CFC refrigerants. For this purpose some parameters is been taken by author which are 
evaporator temperature, condenser temperature, cop of refrigerater,energy utilized by 
compreser,and exergy. Finally performance of domestic refrigerator is been increased and 
ozone depletion and global warming effect is decreased.Optimization of condenser is also 
discussed in the report . optimization is done by increasing heat transfer rate of 
condenser.incresed heat transfer rate is achieved by using fin type of condenser. to 
investigate condenser performance condenser capacity, condenser length, inside condenser 
temperature parameters is taken. finally cop of refrigerator and performance of condenser is 
increased. 

1.Introduction : 

 

Refrigeration may be defined as the 
process of achieving and maintaining a 
temperature below that of the 
surroundings, the aim being to cool some 
product or space to the required 
temperature. One of the most important 
applications of refrigeration has been the 
preservation of perishable food products 
by storing them at low temperatures. 
Refrigeration systems are also used 
extensively for providing thermal comfort 
to human beings by means of air 
conditioning. Air Conditioning refers to 

the treatment of air so as to 
simultaneously control its temperature, 
moisture content, cleanliness, odour and 
circulation, as required by occupants, a 
process, or products in the space. The 
subject of refrigeration and air 
conditioning has evolved out of human 
need for food and comfort, and its history 
dates back to centuries. The history of 
refrigeration is very interesting since every 
aspect of it, the availability of refrigerants, 
the prime movers and the developments in 
compressors and the methods of 
refrigeration all are a part of it. The French 
scientist Roger ThÝvenot has written an 
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excellent book on the history of 
refrigeration throughout the world. Here 
we present only abrief history of the  
subject with special mention of the 
pioneers in the field and some important 
events. 

2.Natural Refrigeration : 

 
In olden days refrigeration was achieved 
by natural means such as the use of ice or 
evaporative cooling. In earlier times, ice 
was either:  
 

1. Transported from colder regions,  
 
2. Harvested in winter and stored in ice 

houses for summer use or,  
 
3. Made during night by cooling of 

water by radiation to stratosphere.  
 
In Europe, America and Iran a number of 
icehouses were built to store ice. Materials 
like sawdust or wood shavings were used 
as insulating materials in these icehouses. 
Later on, cork was used as insulating 
material. Literature reveals that ice has 
always been available to aristocracy who 
could afford it. In India, the Mogul 
emperors were very fond of ice during the 
harsh summer in Delhi and Agra, and it 
appears that the ice used to be made by 
nocturnal cooling.  
In 1806, Frederic Tudor, (who was later 
called as the “ice king”) began tthe trade 
in ice by cutting it from the Hudson River 
and ponds of Massachusetts and exporting 
it to various countries including India. In 

India Tudor’s ice was cheaper than the 
locally manufactured ice by nocturnal 
cooling. The ice trade in North America 
was a flourishing business. Ice was 
transported to southern states of America 
in train compartments insulated by 0.3m 
of cork insulation. Trading in ice was also 
popular in several other countries such as 
Great Britain, Russia, Canada, Norway 
and France. In these countries ice was 
either transported from colder regions or 
was harvested in winter and stored in 
icehouses for use in summer. The ice trade 
reached its peak in 1872 when America 
alone exported 225000 tonnes of ice to 
various countries as far as China and 
Australia. However, with the advent of 
artificial refrigeration the ice trade 
gradually declined.  
 
3.Art of  Ice making by Nocturnal 

Cooling:  

 
The art of making ice by nocturnal cooling 
was perfected in India. In this method ice 
was made by keeping a thin layer of water 
in a shallow earthen tray, and then 
exposing the tray to the night sky. 
Compacted hay of about 0.3 m thickness 
was used as insulation. The water looses 
heat by radiation to the stratosphere, 

which is at around -55
°
C and by early 

morning hours the water in the trays 
freezes to ice. This method of ice 
production was very popular in India.  
 

4.Evaporative Cooling:  
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As the name indicates, evaporative 
cooling is the process of reducing the 
temperature of a system by evaporation of 
water. Human beings perspire and 
dissipate their metabolic heat by 
evaporative cooling if the ambient 
temperature is more than skin temperature. 
Animals such as the hippopotamus and 
buffalo coat themselves with mud for 
evaporative cooling. Evaporative cooling 
has been used in India for centuries to 
obtain cold water in summer by storing 
the water in earthen pots. The water 
permeates through the pores of earthen 
vessel to its outer surface where it 
evaporates to the surrounding, absorbing 
its latent heat in part from the vessel, 
which cools the water. It is said that 
Patliputra University situated on the bank 
of river Ganges used to induce the 
evaporative-cooled air from the river. 
Suitably located chimneys in the rooms 
augmented the upward flow of warm air, 
which was replaced by cool air. 
Evaporative cooling by placing wet straw 
mats on the windows is also very common 
in India. 

5. Cooling by Salt Solutions:  

 
Certain substances such as common salt, 
when added to water dissolve in water and 
absorb its heat of solution from water 
(endothermic process). This reduces the 
temperature of the solution (water+salt). 

Sodium Chloride salt (NaCl) can yield 
temperatures up to -20°C and Calcium 
Chloride (CaCl

2
) up to - 50°C in properly 

insulated containers. However, as it is this 
process has limited application, as the 
dissolved salt has to be recovered from its 
solution by heating. 

 

6. Artificial Refrigeration 

 

Refrigeration as it is known these days is 
produced by artificial means. Though it is 
very difficult to make a clear demarcation 
between natural and artificial refrigeration, 
it is generally agreed that the history of 
artificial refrigeration began in the year 
1755, when the Scottish professor William 
Cullen made the first refrigerating 
machine, which could produce a small 
quantity of ice in the laboratory.  

7 Vapour Compression Refrigeration  

Systems:  
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 FIG(1);VCRS SYSTEM                          

 The basis of modern refrigeration is the 
ability of liquids to absorb enormous 
quantities of heat as they boil and 
evaporate. Professor William Cullen of the 
University of Edinburgh demonstrated this 
in 1755 by placing some water in thermal 
contact with ether under a receiver of a 
vacuum pump. The evaporation rate of 
ether increased due to the vacuum pump 
and water could be frozen. This process 
involves two thermodynamic concepts, the 
vapour pressure and the latent heat. A 
liquid is in thermal equilibrium with its 
own vapor at a pressure called the 
saturation pressure, which depends on the 
temperature alone. If the pressure is 
increased for example in a pressure 
cooker, the water boils at higher 
temperature. The second concept is that 
the evaporation of liquid requires latent 
heat during evaporation. If latent heat is 
extracted from the liquid, the liquid gets 
cooled. The temperature of ether will 
remain constant as long as the vacuum 
pump maintains a pressure equal to 
saturation pressure at the desired 
temperature. This requires the removal of 
all the vapors formed due to vaporization. 
If a lower temperature is desired, then a 
lower saturation pressure will have to be 
maintained by the vacuum pump. The 
component of the modern day 
refrigeration system where cooling is 
produced by this method is called 
evaporator. If this process of cooling is to 
be made continuous the vapors have to be 
recycled by condensation to the liquid 
state. The condensation process requires 

heat rejection to the surroundings. It can 
be condensed at atmospheric temperature 
by increasing its pressure. The process of 
condensation was learned in the second 
half of eighteenth century. U.F. Clouet 
and G. Monge liquefied SO

2 
in 1780 while 

van Marum and Van Troostwijk liquefied 
NH

3 
in 1787. Hence, a compressor is 

required to maintain a high pressure so 
that the evaporating vapours can condense 
at a temperature greater than that of the 
surroundings. Oliver Evans in his book 
“Abortion of a young Steam Engineer’s 
Guide” published in Philadelphia in 1805 
described a closed refrigeration cycle to 
produce ice by ether under vacuum. Jacob 
Perkins, an American living in London 
actually designed such a system in1835. 
The apparatus described by Jacob Perkins 
in his patent specifications of 1834 is 
shown in Fig.1.1. In his patent he stated “I 
am enabled to use volatile fluids for the 
purpose of producing the cooling or 
freezing of fluids, and yet at the same time 
constantly condensing such volatile fluids, 
and bringing them again into operation 
without waste. 
 
8. Domestic refrigeration systems: 

  

 The domestic refrigerator using natural 
ice (domestic ice box) was invented in 
1803 and was used for almost 150 years 
without much alteration. The domestic ice 
box used to be made of wood with suitable 
insulation. Ice used to be kept at the top of 
the box, and low temperatures are 
produced in the box due to heat transfer 
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from ice by natural convection. A drip pan 
is used to collect the water formed due to 
the melting of ice. The box has to be 
replenished with fresh ice once all the ice 
melts. Though the concept is quite simple, 
the domestic ice box suffered from several 
disadvantages. The user has to replenish 
the ice assoon as it is consumed, and the 
lowest temperatures that could be 
produced inside the compartment are 
limited. In addition, it appears that warm 
winters caused severe shortage of natural 
ice in USA. Hence, efforts, starting from 
1887 have been made to develop domestic 
refrigerators using mechanical systems. 
The initial domestic mechanical 
refrigerators were costly, not completely 
automatic and were not very reliable. 
However, the development of mechanical 
household refrigerators on a large scale 
was made possible by the development of 
small compressors, automatic refrigerant 
controls, better shaft seals, developments 
in electrical power systems and induction 
motors. General Electric Company 
introduced the first domestic refrigerator 
in 1911, followed by Frigidaire in 1915. 
Kelvinator launched the domestic 
mechanical refrigerator in 1918 in USA. 
In 1925, USA had about 25 million 
domestic refrigerators of which only 
75000 were mechanical. However, the 
manufacture of domestic refrigerators 
grew very rapidly, and by 1949 about 7 

million domestic refrigerators were 
produced annually. With the production 
volumes increasing the price fell sharply 
(the price was 600 dollars in 1920 and 155 
dollars in 1940). The initial domestic 
refrigerators used mainly sulphur dioxide 
as refrigerant. Some units used methyl 
chloride and methylene chloride. These 
refrigerants were replaced by Freon-12 in 
1930s. In the beginning these refrigerators 
were equipped with open type 
compressors driven by belt drive. General 
Electric Company introduced the first 
refrigerator with a hermetic compressor in 
1926. Soon the open type compressors 
were completely replaced by the hermetic 
compressors. First refrigerators used 
water-cooled condensers, which were soon 
replaced by air cooled-condensers. 
Though the development of mechanical 
domestic refrigerators was very rapid in 
USA, it was still rarely used in other 
countries. In 1930 only rich families used 
domestic refrigerators in Europe. The 
domestic refrigerator based on absorption 
principle as proposed by Platen and 
Munters, was first made by Electrolux 
Company in 1931 in Sweden. In Japan the 
first mechanical domestic refrigerator was 
made in 1924. The first dual temperature 
(freezer-refrigerator) domestic refrigerator 
was introduced in 1939. The use of 
mechanical domestic refrigerators grew 
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rapidly all over the world after the Second 
World War.  

 

9.CONCLSION: 

Most oftheres earchess hould that 
maximum  exergy loses occurred in 
compressor among the components of the 
vapor com- pressor 
refrigerationsystem.Hydrocarbongenerally
R600a,R410a and R1270s how the best 
performance according to energyand 
exergy 
efficiencyofthesystem.Exergyefficiencyca
nbeimproved by sub-coolingup to 5 ◦C 
and reducing the temperature differ- ence 
of the evaporating and condensing 
temperature. It can be increased by 
increasing reference temperature also . 
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