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the nuclear power reactor

Abstract: In this paper, the heat transfer in the hot fuel rod of a pressurized nuclear reactor
such as the Bushehr reactor has been investigated. Generally, in the thermal analysis of a
nuclear 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 coolant flow around it on the amount of heat
removal. Therefore, in this study, using the equations of heat transfer in the fuel rod and its
adjacent coolant, the intensity of heat transfer and the effect of different parameters have
been investigated. For this simulation, Ansys-Fluent (CFD) software and the nuclear code
COBRA-EN have been used, in this modeling the EPRI model of the COBRA-EN code is
used because of its conservativeness to calculate the critical heat flux and the maximum and
average fuel temperature, enthalpy, temperature Coolant, mass flow rate of coolant has been
used and its results have been compared with CFD results and reference results. Also, the
thermo-hydraulic parameters of helium gas under pressure trapped between the fuel and clad
have also been investigated.

Keywords: Nuclear power reactors, Hot fuel rod, Thermo hydraulic, Heat transfer, Single
channel, CFD, COBRA-EN.
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