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Abstract— the heat engines system is to increase the 

performance of the system by increasing supply of cooling 

with short period in commercial areas and cool storages 

cooling increasing evaporator increased by the changing the 

shape of the evaporator and by extended surfaces. By 

Changing system shape and size to increasing cooling effect 

increasing and also taking less space less time with more 

compactable with high performance comparing to the modern 

refrigeration systems. Fabrication of the circular shaped 

evaporator coil to increasing to release cooling effect and to 

delivers it to out and enhancing performance to compare this 

system with the existing evaporator in the vapour 

compression refrigeration system. In these experiment used 

by 195 Litres capacity of domestic refrigerator pervious 

performance is better than now in these performances and 

also in the coefficient of performance. 
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I. INTRODUCTION 

In 1972, Du Pont, one of the leading chloro-fluoro carbon 

(CFC) manufacturers, discussed the effect of their products 

on the environment. Ray McCarthy, summarized that 

fluorocarbons are intentionally or accidentally vented to the 

atmosphere which may be either accumulating in the 

atmosphere and/or returning to the land or sea in pure form or 

as decomposed products. Du pont, investigated the effect of 

these compounds due to its presence in the atmosphere on 

living beings, plants etc.As a result CFC manufacturers 

formed the fluorocarbon panel to investigate the 

environmental impact of the CFC’s. Molina and Rowland, 

inferred that CFC’s could destroy the stratospheric ozone. 

The atmospheric research programmed confirmed that CFC’s 

were likely to deplete stratospheric ozone as predicted by 

Rowland and Molina, at the rate of 3% per decade. It was 

concluded that CFC’s should be phased out, but that this 

could occur over a long period to minimize the economic 

impact on the CFC users.In 1984, a remarkable and totally 

unpredicted phenomenon was discovered by the British 

Antarctic survey, called “ozone hole”. In 1987, government 

negotiated in the Montreal Protocol, the first international 

treaty and subsequently in other international protocols to 

protect the global environment. This agreement originally 

mandated in reduction in CFC production and consumption, 

but, importantly allowed for future revision in light of new 

scientific evidence. After the Montreal Protocol, the 

atmospheric concentrations of the most important 

chlorofluorocarbons and related chlorinated hydrocarbons 

have either leveled off or decreased. Halon concentrations 

chlorinated hydrocarbons have either leveled off or 

decreased. Halon concentrations have continued to increased, 

as the halons presently stored in fire extinguisher are released, 

but their rate of increase has slowed down and their 

abundances are expected to decline byabout2020. 

II. LITERATURE REVIEW 

Review of the literature gives an insight into the 

developments in the field of study and helps to identify the 

problem, techniques and methodologies to be adapted. 

Developments in the area of fluid flow in straight as well as 

coiled capillary tubes are presented in this chapter. Also, in 

this chapter, various developments about, physical models 

and parametric studies using various working fluids reported 

in the literature are presented in this chapter. Vapour 

compression refrigeration system has been in use for many 

decades in many engineering applications. Even though there 

are many types of evaporator coil, the most commonly used 

device for low capacity systems. Physical models aid 

mathematical models in representing the physical phenomena 

taking place in the flow and transfer processes and in 

improving the accuracy of prediction. Empirical correlations 

are also necessary to predict the mass flow rate for a given 

ellipse shaped coil and the operating conditions. Bolstad and 

Jordan [1] performed the first major study on evaporator flow 

and tried to explain that an undetermined error of flow rate 

prediction of refrigerant in an adiabatic evaporator coil might 

be due to the assumption of the thermal equilibrium in two-

phase flow. Authors also presented an analytical solution for 

adiabatic evaporator coil based on the homogeneous flow and 

constant friction factor. The flow equations were solved using 

simplified methods based on the conservation of mass, energy 

and momentum. Later, authors did a similar study by using 

vapour viscosity for the calculation. 

III. MAKING OF VAPOUR COMPRESSION REFRIGERATION 

SYSTEM 

The vapour compression system is the most widely used 

refrigeration system in practice and its schematic diagram. 

This system adopts vapour compression cycle described on 

p-h and T-s co-ordinates. This standard cycle constitutes 

mainly four processes namely: 

1) Reversible and adiabatic compression from state (a) to 

state (b) 

2) Reversible  rejection of heat at constant pressure from 

state (b) to state (c) 

 Change of state from (c) to (d) in Fig represents the 

expansion process by using the component namely an 

expansion device.  The purpose of the expansion device is 

twofold: it reduces the pressure of the liquid refrigerant from 

condenser pressure to low pressure for realizing refrigeration 

at low temperatures, and regulates the flow of refrigerant to 

the evaporator .super heat controlled expansion valve, float 

valve and constant pressure expansion valve. and then its 

flow of  
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IV. RESULTS AND DISCUSSIONS 

A. 1Observations of existing refrigerator 

At the given suction pressure 20 Psi 

 Compressor suction: 

 Pressure                  P1          =1.4bar   

 Temperature           T1          =38.6oC 

 Compressor discharge: 

 Pressure                   P2          = 16.26bar 

 Temperature           T2          =79oC 

 Condenser parameters: 

 Pressure                  P3          = 12.45bar 

 Temperature           T3          =42oC 

 Evaporator parameters: 

 Pressure                   P4          = 1.45bar 

 Temperature           T4          =-4oC 

From P-H chart, we can find out the values of h1,h2,h3, and h4 

in KJ/Kg 

h1     =432.16KJ/Kg 

h2   =468.38KJ/Kg 

h3   =h4=272.21KJ/Kg 

B. Capacity 

c = q NRE = 0.4*159.95=63.98  

where  

c = capacity 

q = refrigerant circulated 0.4kg/s 

NRE = Net Refrigeration Effect (Btu/lb) 

NRE = hl -h4 = 159.95 kj/kg 

C. Compression Horsepower 

Compression horsepower can be expressed as 

P = W / 42.4 

NRE = hl – h4 =     432.16-272.21 =159.95  kj/kg     

D. Net Refrigeration Effect  

Net refrigeration effect can be expressed as where  

NRE = Net Refrigeration Effect  

Calculating Performance Parameters: 

1) Net Refrigeration Effect      (NRE) =h1-h4 =400-230 

=170KJ/Kg 

2) Mass flow rate obtain, one TR,Kg/min  ‘mr’  =210/NRE  

=1.316Kg/min 

3) Work of compression                  =  h2-h1=  435-400= 

35KJ/Kg 

4) Heat equivalent of work of compression perTR= mr x 

(h2-h1)= 35KJ/min            

1) Theoretical power of compression   = 35/60  =  

0.58KW 

2) Co-efficient of performance (COP) = NRE/work of 

compression=170/35 = 4.85% 

3) Heat to be rejected in the condenser= h2-h3=435-230 

=  205 KJ/Kg 

4) Heat rejection per ton of refrigeration (TR) 

=(210/NRE)x(h2-h3)  =268.0692KJ/min     

V. CONCLUSION 

Refrigerator uses in a domestic purpose of 195L. The data 

obtained from the fabricated experimental set-up is used to 

analyze the performance of circular shaped evaporator of a 

vapor compression refrigeration system with existing 

evaporator of vapor compression refrigeration system by 

increasing coefficient of performance of 0.4% to increasing 

working performance of refrigeration cycle and costumes less 

power per cycle and to decreasing maintenance cost is low. 

REFERENCES 

[1] Bolstad, M. M. and R. C. Jordan, Theory and use of the 

capillary tube expansion device, Refrigerating 

Engineering, Vol. 56, pp. 51 9-523; (1948). 

[2] Mikol, E. P. and J. C. Dudley, Adiabatic single and two-

phase flow in small bore tubes, ASHRAE Journal, Vot. 

5, No. 11, pp. 75-86; (1963). 

[3] Mikol, Edward P. and J.C. Dudley. “A Visual and 

Photographic Study of the Inception of Vaporization in 

Adiabatic Flow.” Transactions of the ASME: Journal of 

Basic Engineering: 257-264. (June 1964).  

[4] Mikol, E. P. and J. C. Dudley, A visual and photographic 

study of the inception of vaporization in adiabatic flow, 

J. Basic Engineering, Trans. ASME, June, pp. 257 - 264; 

(1964). 

[5] Rezk, A. M. A. and A. G. Awn, Investigation on flow of 

R-12 through capillary tubes, XI lth International 

Congress of Refrigeration, Venice, Proceedings Vol. I!, 

pp. 443 - 452; (1979). 

[6] Li, R. Y., S. Lin, Z. Y. Chen and Z. H. Chen, Metastable 

flow of R12 through capillary tubes, int. J. Refrig., Vol. 

13, May, pp. 181 - 186; (1990).  


