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ABSTRACT: In this study, effects of refrigerant and oil charges on the performance of a
refrigeration system simulating an automobile air conditioner have been experimentally inves-
tigated using R134a and PAG oil. Measurements were taken in a breadboard type refrigeration
test unit with a compressor used for a commercial automobile air-conditioner under a set of
condition imposed upon normally to automobile air conditioners. Both the COP and capacity
decreased rapidly as the oil charge increased because of the decrease in vapor pressure of the
circulating refrigerant/oil mixture. The excess oil left in the evaporator also caused heat
transfer degradation resulting in a decrease in capacity and in turn COP. It was found that
there is an optimum refrigerant charge at which the COP becomes the maximum. Below this
optimum charge, both the capacity and COP increased as the refrigerant charge increased and
above the optimum charge, both of them remained almost constant. Hence, the COP seems to
be the most important factor in determining the optimum refrigerant charge. When the system
was undercharged, the refrigerant at the condenser exit lost subcooling and showed a sign of
poor miscibility.

Key words: COP(Ad %5 7A14), Capacity(*5&3), Automobile air conditioner(x%x} F%7)),
R134a(W¥vi134a), PAG(ZH L Z A ZeF), Oil charge(BE7]% FY &), Refrigerant
charge(\§ o} H23)
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Fig. 1 Schematic diagram of a test facility.
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connection. _
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Fig. 3 Variation of COP as a function of oil
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Fig. 4 Variation of cooling capacity as a func-
tion of oil charge.
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Fig. 9 Variation of cooling capacity as a func—
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