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Performance Analysis of R744(Carbon Dioxide) for Transcritical
Refrigeration System
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Abstract In this paper, cycle performance analysis for cooling capacity, compression work and COP of
R744(CO») transcritical vapor compression refrigeration system is presented to offer the basic design data for the
operating parameters of the system. The operating parameters considered in this study include superheating
degree, outlet temperature of gas cooler and evaporating temperature in the R744 vapor compression cycle. The
main results were summarized as follows : The cooling capacity of R744 increases with superheating degree,
but decreases with the increasing evaporating temperature and outlet temperature of gas cooler. The compression
work increases with superheating degree and cooling pressure of R744, but decreases with the increasing
evaporating temperature. And, The COP increases with outlet temperature and evaporating temperature of R744
gas cooler, but decreases with the increasing superheating degree. Therefore, superheating degree, outlet
temperature and evaporating temperature of R744 vapor compression refrigeration system have an effect on the
cooling capacity, compression work and COP of this system. With a thorough grasp of these effect, it is
necessary to design the compression refrigeration cycle using R744.

Key Words : R744(0]Ak8}gt4y), Transcritical refrigeration system(ZYA WA E]). vapor compression
system(57] YFA|LED).
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