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Analytical and Numerical Heat Transfer Analysis of Eccentric Fuel
Pellets in a Fuel Element of Nuclear Reactor

H. Aminfar*, M.H. Ghafari
Faculty of Mechanical Engineering, University of Tabriz, P.O. Box: 51666-16471, Tabriz — Iran

Abstract: A fuel element in nuclear reactors generally consists of fuel pellets, gaseous gap and
cladding. Normally the pellets and cladding are coaxial. In this case; heat conduction equation in the fuel
element is two dimensional, independent on angle (0). Certainly elimination of gaseous gap in one
direction (eccentricity of fuel pellets), will increase cladding and coolant temperature at the same
direction. In this work, three dimensional analytical and numerical steady state heat transfer behavior in
eccentric fuel element were studied to determine maximum temperature of fuel pellets, cladding, and
coolant. Good agreement between analytical and numerical results was obtained. It is concluded that
because of eccentricity of fuel element, melting of cladding and boiling in coolant will not occur.

Keywords: Three Dimensional Calculations, Fuel Element, Gaseous Gap, Cladding, Fuel Pellets,
Coolant, Eccentric, Comparative Evaluations
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