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Numerical Simmulation of Carbon Dioxide Compressible Fluid Flow
and Heat Transfer under Supercritical State in a Straight Duct
with Square Cross Section
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Abstract

Because of the ozone layer depletion and global warming, new altemative refrigerants are
being developed. Among them, HFC refrigerants are thought promising, but some European
countries are arguing that these refrigerants are also harmful to the global warming. Therefore,
natural refrigerants should be considered as an eventual alternative in refrigerators and heat
pumps. In the present study, the supercritical gas cooling process are computationally analysed
by employing various turbulence models of carbon dioxide in a transcritical refrigeration
cycle. The gas cooling process near the cntical point experiences a drastic change in
thermodynamic and transport properties, thus the heat transfer characteristics would be

different from those of two or single phases.

Based on the computational results, the

correlations to estimate the near-critical heat transfer characteristics will are obtained.
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