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Investigating the effect of different heat transfer mechanisms from the
fuel of a research reactor after complete LOCA

Ehsan Boustani!®, Samad Khakshournia?, Hassan Esmaili!

IReactor and Nuclear Safety Research School, Nuclear Science and Technology Research Institute, 14395-836,
Tehran, Iran.
Physics and accelerators Research School, Nuclear Science and Technology Research Institute, 14395-836, Tehran,
Iran.

Abstract

The complete loss of coolant accident due to a severe break has been investigated analytically in a plate-
type research reactor. After happening the completely core uncovering, some of the produced energy in the
fuel is transferred to the environment and the rest is caused to fuel and clad heating. The melting temperature
for reactors with aluminum clad is 660 °C, but reaching the fuel temperature in the range of 400 °C will
cause swelling and damage to the fuel. The hottest fuel plate is selected and the heat transfer from fuel to
the environment has been investigated by considering the heat transfer through conduction, convection, and
radiation mechanisms. The process of heat transfer through natural convection with the ambient air,
radiation from the fuel and conduction of heat through the under core grid plate has been studied. The
thermal radiation and conduction to the surrounding structures reduces the fuel temperature by 68 and 48 °C
respectively, which is significant.

Keywords: Complete LOCA, Research reactor, Fuel plate, Natural convection,
Conduction, Radiation.
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1 Complete Loss of Coolant Accident
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3 Engineered Safety Feature (ESF)

4 Fitting parameters
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