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Performance analysis for load control of R744(carbon dioxide)
transcritical refrigeration system using hot gas by-pass valve
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Abstract The automatic hot gas by-pass technique is applied to control the capacity of refrigeration and
air-conditioning system when operating at part load. In the scheme, the hot gas from the compressor is
extracted and injected into the outlet of an evaporator through a hot gas by-pass valve. Thus, In this paper, the
hot gas by-pass scheme for CO2 is discussed and analyzed on the basis of mass and energy conservation law.
A comparative study of the schemes is performed in terms of the coefficiency of performance (COP) and
cooling capacity. The operating parameters considered in this study include compressor efficiency, superheating
degree, outlet temperature of gas cooler and evaporating temperature in the R744 vapor compression cycle. The
main results were summarized as follows : the superheating degree, outlet temperature and evaporating
temperature of R744 vapor compression refrigeration system have an effect on the cooling capacity 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, Transcritical refrigeration system, Hot gas by-pass valve.
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h, is calculated from Eq. (2)
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