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Combined convection and radiation heat transfer in
the hot fuel rod in the nuclear reactor core

Abstract: In this paper, the combined convection heat transfer with radiation in the hot
fuel rod of a pressurized nuclear reactor like the Bushehr reactor has been investigated.
Generally, in the thermal analysis of a fuel rod, special attention is paid to the temperature
distribution in the constituent parts of the fuel rod, as well as the effect of the fluid flow
around it on the amount of heat removal. Therefore, in this study, using heat transfer
equations in the fuel and its adjacent fluid, the intensity of convection and radiation heat
transfer and the effect of different parameters have been investigated. In this modeling, the
assumption of gray environment is used to model the radiation in the space between the
fuel and the clad, as well as considering the opaque walls, and the radiation model used is
the Discrete Direction Model (DOM). Ansys Fluent (CFD) software has been used for this
simulation.

Keywords: Nuclear power reactors, Hot fuel rod, Thermo-hydraulics, Convection heat
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