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Comparison of Performance in CO2 Cooling System with an Ejector
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ABSTRACT: Recently, many researchers have analyzed the performance of the transcritical CO2
refrigeration cycle in order to identify opportunities to improve the system energy efficiency. The
reduction of the expansion process losses is one of the key issues to improve the efficiency of
the transcritical COz2 refrigeration cycle. In this study, the analytical study on the performance
characteristics of CO2 cycle with an ejector carried out with a variation of outdoor temperature,
gascooler inlet air velocity, evaporator inlet air velocity, and evaporator inlet air temperature. As
a result, the system performance could be improved over 85% by using an ejector for various
operating condition because of the reduction of compressor work. Moreover, the cooling capacity
increased about 18% for variable outdoor condition. Therefore, the high performance of an ejector

system could be maintained for wide operating conditions and system reliability could be improved

compared to that of a basic system.
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Fig. 1 Schematics of a COz basic cycle and

an ejector cycle.
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Fig. 2 P-h diagrams of a basic cycle and an
ejector cycle.
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Fig. 3 Schematlc diagram of an ejector.
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Table 3 Cycle simulation conditions
Parameters Value
Outdoor temp (0) | 31, 33, 357, 37, 39
Outdoor

air velocity (m/s) 1.0, 1.5, 2.0, 25, 3.0

Indoor temp.(C)
(RH = 50%)

Indoor
air velocity(m/s)

923, 25, 27", 29, 31

1.0, 1.25, 15, 15, 2.0

Note) ~ Basic operating condition.
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