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ABSTRACT 

 

ARTICLE INFO 

Refrigerator is a device used for chilling of food products for the both 

commercial and domestic appliances utilizing mechanical vapour compression Cycle in 

its process. Optimization for the better performance of the system becomes main issue 

and many researches are still ongoing to improve efficiency of the system.  The main 

objective of this work is to enhance the performance of the domestic refrigerator by 

flooding the evaporator with liquid refrigerant. To attain this objective a three capillary 

tubes are designed, developed, fabricated and incorporated between condenser and 

evaporator. The performance of refrigerator is evaluated with each refrigerant passing 

through three different capillaries.Also analysis is carried using three different 

refrigerants like R290,R134a,R404a.The design of capillary tube plays a very important 

role in the performance of a vapour compression refrigeration system. Optimized design 

is possible through theoretical calculations, however may fail due to the reason that the 

uncertainties in the formulation of pressure drop inside the capillary tubes. Hence 

experimental investigations are the best in terms of optimization of certain design 

parameter. 
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I. INTRODUCTION 

 
The first mechanically produced cooling system was 

developed in England in 1834. The system later became 

known as Vapour compression. After availability of 

electricity automatic refrigeration system was developed in 

1897. Air conditioning and refrigeration systems play an 

important role in industry, commercial infrastructure and 

households. The industrial sector includes the food industry, 

textiles, chemicals, printing, transport and others. 

Infrastructure includes banks, restaurants, schools, hotels 

and recreational facilities. 
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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, odor 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. 

 

II. OBJECTIVES 

Study the design and manufacturing of vapour compression 

refrigeration system and to understand the need& 

application of the different component in the field of 

refrigeration.  

     

III. METHODOLOGY 

The methodology of the system design is evaluated by 

following procedure. 

i. Selection of parameter like evaporating temperature, 

condensing temperature. 

ii. Selecting known parameter like capacity, temperature 

ranges, compressor specification 

iii. Selection of capillary from three diff. diameter. 

iv. Design of condenser. 

v. Design of evaporator. 

vi. Design and selection of capillary as per standard ranges. 

vii. Assuming and designing required values for system. 

viii. Checking system parameter and actual systems review. 

 

 

 

 

 

 

 

IV. DESIGN OF SYSTEM 

 
Vapor-compression refrigeration or Vaporcompression 

refrigeration system (VCRS), in which the refrigerant 

undergoes phase changes, is one of the many refrigeration 

cycles and is the most widely used method for air-

conditioning of buildings and automobiles. It is also used in 

domestic and commercial refrigerators, large-scale 

warehouses for chilled or frozen storage of foods and meats, 

refrigerated trucks and railroad cars, and a host of other 

commercial and industrial services. The vapor-compression 

uses a circulating liquid refrigerant as the medium which 

absorbs and removes heat from the space to be cooled and 

subsequently rejects that heat elsewhere. Figure 1 depicts a 

typical, single-stage vapor-compression system. All such 

systems have four components: a compressor, a condenser, 

a thermal expansion valve (also called a throttle valve or 

metering device), and an evaporator. Circulating refrigerant 

enters the compressor in the thermodynamic state known as 

a saturated vapour and is compressed to a higher pressure, 

resulting in a higher temperature as well. The hot, 

compressed vapor is then in the thermodynamic state 

known as a superheated vapor and it is at a 

temperature and pressure at which it can be condensed with 

either cooling water or cooling air. That hot vapor is routed 

through a condenser where it is cooled and condensed into a 

liquid by flowing through a coil or tubes with cool water or 

cool air flowing across the coil or tubes. This is where the 

circulating refrigerant rejects heat from the system and the 

rejected heat is carried away by either the water or the air 

(whichever may be the cas4e).The condensed liquid 

refrigerant, in the thermodynamic state known as a saturated 

liquid, is next routed through an expansion valve where it 

undergoes an abrupt reduction in pressure. That pressure 

reduction results in the adiabatic flash evaporation of a part 

of the liquid refrigerant. The auto-refrigeration effect of the 

adiabatic flash evaporation lowers the temperature of the 

liquid and vapor refrigerant mixture to where it is colder 

than the temperature of the enclosed space to be refrigerated. 
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The cold mixture is then routed through the coil or tubes in 

the evaporator. A fan circulates the warm air in the enclosed 

space across the coil or tubes carrying the cold refrigerant 

liquid and vapor mixture. That warm air evaporates the 

liquid part of the cold refrigerant mixture. At the same time, 

the circulating air is cooled and thus lowers the temperature 

of the enclosed space to the desired temperature. The 

evaporator is where the circulating refrigerant absorbs and 

removes heat which is subsequently rejected in the 

condenser and transferred elsewhere by the water or air used 

in the condenser. To complete the refrigeration cycle, the 

refrigerant vapor from the evaporator is again a saturated 

vapor and is routed back into the compressor. 

 

V. WORKING OF VAPOUR COMPRESSION 

REFRIGERATION SYSTEM: 

 
 

Fig.1. Schematic Representation of Vapour 

Compression Refrigeration Cycle 

VI.  REFRIGERANTS & ITS PROPERTIES 

A  refrigerant  is the  medium  of heat transfer, which 

absorbs heat by evaporating at low temperatures and give 

out heat by condensing at high temperature and pressure 

conditions. A refrigerant must meet certain chemical, 

physical and thermodynamic properties so that it can be 

used suitably in the Vapour compression cycle. A good 

refrigerant should have safe working properties apart from 

having economic aspects. As there are wide differences in 

conditions and requirements of various applications hence 

single refrigerant is not universally suitable. The working 

fluid used to transfer the heat from low temperature 

reservoir to high temperature reservoir is called refrigerant. 

Refrigerant classified in two type Primary and Secondary 

refrigerant.  Primary refrigerants are those which can be 

directly used for the purpose of refrigeration. If the 

refrigerant is allowed to flow freely into the space to be 

refrigerated and there is no danger of possible harm to 

human beings, then primary refrigerants are used. There are 

different types of refrigerant which are described as 

followings. CFC: They are molecules composed of carbon, 

chlorine and fluorine. They are stable, allowing them to 

reach the stratosphere without too many problems. It 

contributes to the destruction of the ozone layer. These are 

R11, R12, R113, R500, R502 etc. HCFC: They are 

molecules composed of carbon, chlorine, fluorine and 

hydrogen. They are less stable than CFCs, destroy ozone 

and to a lesser extent. These are R22, R123, R124, R401a 

etc. HFC:They are molecules composed of carbon, fluorine 

and hydrogen. They do not contain chlorine and therefore 

do not participate in the destruction of the ozone layer. This 

is known as substitution substance. Restrictions on this 

family of gas are currently limited. Within the European 

Union, the HFC will be banned from air conditioners for 

cars from 2011.These are R134a. In the process of searching 

for new alternative, since no single component refrigerant 

matches, hence refrigerant blends as alternative was 

recommended, because by mixing two or more refrigerants 

a new working fluid with the desired characteristic can be 

developed. Problem with blend of refrigerants is that not all 

of the properties. 

 

 

VII. . CONCLUSION 
1.Coiled diameter of capillary tube affect the cycle COP 

strongly, as the capillary coiled diameter increases from 25 

to 100 mm the cycle COP increases from 2.8 to 3.7. 

2. The pitch space of capillary tube coiled shows a minor 

effect on the cycle COP. 

3. The mass flow rate of refrigerant increases as the 

capillary coiled diameter increases. 
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