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Scroll Compressor (<32 % 9l&7|), Alternative Refrigerant (c)#]vJ}), Refriger-

In this study, a performance comparison of scroll compressor for various refrigerants (CFC-12,
HCFC-22 and HFC-134a) has been numerically carried out. The thermodynamic properties have

been calculated by using the recent experimental equations and the performance has been

investigated qualitatively at the same geometric specifications and operating conditions of scroll
compressor. The results are as follows ; HFC-134a has the highest compression ratio of 5.40. The

mass flow rate of HCFC-22, which affects the cooling capacity of refrigerant system, is higher

than that of other refrigerants. HFC-134a has the highest adiabatic efficiency in comparison with
CFC-12 and HCFC-22,
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Fig. 2 Compression process of scroll compressor
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Table 1 Physical characteristics and operating
conditions for scroll compressor

Built-in volume ratio 257
Basic circle radius(mm) 3

Orbiting radius(mm) 4925
Wrap thickness(mm) 45
Wrap height(mm) 25

Exhaust port diameter(mm) 8

Involute starting angle 0.09x
Involute ending angle 5.59n
RPM 3,500

Axial clearance 20um
Radial clearance 20um
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Table 2 Operating pressure for various refrige-
rants at Tepe=—5C and Teona=50C

CFC-12 HCFC-22 HFC—1348.I

Suction Pressure(kPa) 260961 | 421348 | 243.858
Discharge Pressure(kPa) | 121931 | 194231 | 1317.29
Pressure Ratio 467 461 540
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Fig. 7 Property comparison of various refrigerants for saturaed vapor state

Table 3 Comparison of Ref.[14] and this study for various vapor-state thermodynamic

properties of R134a

Temp. This | Error | Temp. This | Error
°C) Ref[14]} & | o | o Ref[14]| ay | %)
P (kPa) 520 | 517 | 057 P (kPa) 2930 | 2033 | -0.1

v (m¥/kg) | 03572 | 03576 | -0.11 v (m¥kg) | 0.0694 | 0.0694 | 0.0

-40 | h (kJ/keg) | 2233 | 2246 | -058| 0O h (kJ/kg) | 2478 | 2495 | -068
s (kJ/kg K)| 0958 | 0963 | -0.52 s (kJ/kg K) | 0921 | 0928 | -0.76
Co(k)/kgK) | 0742 | 0754 | -161 Co(kJ/kgK) | 0889 | 0899 | -0.12

P (kPa) 1017 | 10165 | 0.05 P (kPa) | 2630.0 | 26316 | -0.06

v (m/kg) | 002 | 002 | 00 v (m’/kg) | 0.0064 | 0.0065 | -1.56

4 | h (kJ/kg) | 2688 | 2709 | -078 | 80 h (kJ/kg) | 2780 | 2803 | -0.82
s (kJ/kg K)| 0905 | 0913 | -0.88 s (kJ/kg K) | 0879 | 0.887 | -0.82
Co(k)/kgK) | 1.130 | 1134 | -0.35 Colk)/kgK) | 2027 | 2013 | 069
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