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Heat Transfer Analysis in the Nuclear Reactor Fuel Rod

H. Aminfar and M. Mohammadpourfard
Department of Mechanical Engineering University of Tabriz, Tabriz, Iran

Abstract

The presence of fission and intense radioactivity due to fission fragment decay and to neutron activation of
clad, structure, moderator, coolant, etc., causes intense heating. This heat must be converted to a useful form of
energy as effectively as possible. The amount of produced heat and eventually power, depends on the magnitude
of the heat transfer which can take place in the core without damaging the structure material or the fuel elements.
In order to ensure safe conversion of heat to power, the thermal analysis (temperature distribution and its heat
transfer rate) of the reactor core must be performed. Thermal analysis of the core is as important as neutronic
considerations and in fact is an integral part of reactor design. In this paper temperature distribution and
subchannel effect of a fuel rod are studied using the COBRA III-C code. Steady state, single-phase flow using
cosine heat flux is assumed and thermal analysis is done for both with and without gridspacer cases. The
obtained thermal analysis results compared well with the results of the analytical and the experimental data, in
without gridspacer case, and the results obtained from the FLUENT code, for both cases. The good agreement
observed in both cases.
Key words: Heat transfer, Fuel assembly, Fuel rod, Coolant, Subchannel.
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