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Abstract

For the refrigeration system using the reversed Carnot cycle, maximum conditions of effecti-
veness and available energy output are studied with taking into account of the heat transfer
between heat sources and the cycle, and of the heat loss due to heat leakage into the cold heat
source. The extremum of the effectiveness exists for variables 7% and 7.. Therefore the
desirable results in engineering applications that available energy output is not zero under
maximum condition of the effectiveness are obtained. In addition, the extremum of the available
energy output does not exist for the variable T but does for the variable T.. As the heat loss
increases, the available energy output and the effectiveness decrease, the regions of 7: and

T. where the refrigeration system is possible to operate become smaller.
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Fig. 1 Schematic diagram of the refrigeration
system using the reversed Carnot cycle
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Fig. 2 Variations of input work, heat transfer rate,
available energy output, coefficient of per-
formance and effectiveness as a function of
T: without heat loss

Fig. 3 Variation of available energy output as a
function of Ty and T with heat loss

Fig. 4 Variation of effectiveness as a function of
T. and T, with heat loss
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Fig. 5 Variations of available energy output and
effectiveness as a function of 7, with heat
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Fig. 6 Variations of available energy output and
effectiveness as a function of 7. with heat
loss
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