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Abstract

Experiments on the performance of refrigeration system using alternatives to R12 are carried

out. The condenser and the evaporator are concentric-tube heat exchangers of counter-flow type
and the compressor is driven by a variable speed motor. In this study, R134a, R152a, R22,/142b(50 :
50 by mass) are adopted as alternatives to R12. Tests are performed by varying the inlet and
outlet temperatures of secondary fluids of evaporator and condenser under the condition of
constant compressor speed, degree of superheating and degree of subcooling. Results show that
R134a has refrigeration capacity close to that of R12 and requires the greatest compressor power
compared with that of others. And the system using R152a shows the best performance from the
viewpoint of refrigeration capacity, compressor power and coefficient of performance. R22/142b
is superior to R12 in the above points.
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Fig. 3 Schematic diagram of refrigeration system in this study
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Table 1 Experimental conditions in this study

Items Values
Compressor speed(rpm) 1300
Degree of superheat{C) P 7~10
Degree of subcooling(‘C) 1~2
Inlet temperature of 20 25 30
secondary fluid of condenser(‘C)
Inlet temperature of 510 15
secondary fluid of evaporator(C)
Temperature difference of secondary fluid 10
between inlet and outlet of condenser(C)
Temperature difference of secondary fluid 10
between inlet and outlet of condenser(C)

Table 2 Charged mass for tested refrigerants

Refrigerants Mass(kg)
R12 2.4
R134a 2.5
R152a 19
R22/142b 1.2/1.2
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Fig. 6 Compressor power at various inlet tempera-
tures of secondary fluid of the evaporator( 7.
=307)
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Fig. 7 COP at various inlet temperatures of secon-
dary fluid of the evaporator( 7, .=30C)
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Fig. 8 Mass flow rate of the refrigerant at various
inlet temperatures of secondary fluid of the
evaporator( T, ,=30C)
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Fig. 9 Compression ratio at various inlet tempera-
tures of secondary fluid of the evaporator( 7%,
=307)
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Fig. 10 Quality of the refrigerant at the evaporator
inlet at various inlet temperatures of secon-
dary fluid of the evaporator(7,,,=30C)
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