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Investigating heat transfer and the possibility of melting in annular fuels due
to the decrease in the coolant heat transfer coefficient

J. Ahmadi, M. Aghaie Moghanloo™
Engineering department, Shahid Beheshti University, P.O.BOX: 1983963113, Tehran, Iran.

Abstract:
One of the types of nuclear fuel in terms of design is annular fuel. In this research, the thermal

behavior of this nuclear fuel type was determined for normal and accident conditions in the
pressurized water reactor. Transient heat transfer equations for fuel pellets (UO.) and zirconium
cladding have been analyzed using the finite difference numerical method (FD) in the FORTRAN.
Finally, by examining the temperature history of the fuel and cladding under normal conditions,
the melting possibility of the annular fuel pellets is discussed in loss of coolant. The result of this
research shows that, according to the applied conditions, only the zirconium cladding melts, but
the fuel pellet does not change phase.

Keywords: Annular fuel, melting, heat transfer equations, finite difference numerical

method, coolant heat transfer coefficient
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1 Pressurized Water Reactor (PWR)
2 Solid fuel

3 Annular fuel

4 Loss Of Coolant Accident

5 Reactivity Initiated Accident

6 Gap

7 Fast breeder reactors
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1's = solid phase
2| = Liquid phase
3 Tm = Melting temperature
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