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Combined Thermal Radiation with Turbulent Convection Conjugate PCM Model
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Abstract

The physical model of interest is based upon the concentric cylinder, where the outside cyl-
inder is filled with optically thick and high temperature phase change material(PCM). The
fluid is flowing through the inside cylinder to transfer the appropriate energy. The fluid is
flowing through the inside cylinder to transfer the appropriate energy. The governing equa-
tions for the phase change material including internal thermal radiation and for the turbu-
lent transfer fluild have been employed and numerically solved. The optically thick phase
change justifies the P-1 spherical harmonics approximation, which 1s believed to be appropri-
ate choice particularly for the much coupled problem like in this study.

The solid/liquid interface, temperature distribution within the PCM and the heat flux from
the PCM to the transfer fluid have been obtained and compared with those of laminar trans-
fer fluid. The numerical results show that the turbulent transfer fluid accelerates the solid/
liquid interface and results in the increase of heat transfer rate from the PCM. The internal
thermal radiation within the PCM, however, does not always play a role to increase the heat
transfer rate throughout the inside cylinder. It is believed that the combined heat flux has
been picked up more in the inflowing area than in the pure conductive phase change materi-
al.
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