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Performance Characteristics of Refrigeration and Air Conditioning System
Using Hydrocarbon Refrigerants

Jung-In Yoont - Ho-Saeng Lee* - Keun-Tae Lee* - Jae-Dol Kim**

Abstract : Environmentally friendly refrigerants with zero ozone layer depletion
potential are required to be used in refrigerators and air conditioners due to the
difficulties related to ozone layer depletion and global warming. A rigorous study for the
system performance with new refrigerants having zero ozone layer depletion potential is
inevitable before adopting that as a new fluid. The HFC(Hydrofluorocarbon) potential
has been recommended as alternatives.

In this paper, system performance in the heat pump facilities were studied using
R-290, R-600a, R-1270 as an environment friendly refrigerant, R-22 as a HCFC's
refrigerant. The experimental apparatus has been set-up as a conventional vapor
compression type heat pump system. The test section is a horizontal double pipe heat
exchanger. A tube diameter of 12.70mm with 1.315mm wall thickness is used for this
investigation. The test results showed that the COP of hydrocarbon refrigerants were
superior to that of R-22 and the maximum increasing rate of COP was found in R-1270.
The refrigeration capacity of hydrocarbon refrigerants were higher than that of R-22.
The compressor work was obtained with the maximum value in R-1270 and the
minimum one in R-22.

Key words : Hydrocarbon(&3l4=4), Coefficient of performance(454A4), Pressure ratio
(}+34]), Propylene(Z22d)
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Fig. 1 Photograph of experimental apparatus
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Table 1 Experimental conditions

Refrigerant
Working fluid Rl—%éggang?gm
Temperature (<) 218
Mass flux (kg/m® s) 120~250
Chilled water
Temp. of Eva. Inlet (K] 289
Mass flow rate (kg/h) 330~570
Cooling water
Temp. of Cond. Inlet [KJT 303
Mass flow rate (kg/h) | 600~840
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