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Analysis of Natural Convection Heat Transfer and Solidification of a
Two-Layered Pool

J. Kim, K. S. Kang, S. B. Kim and H. D. Kim

The natural convection heat transfer and solidification in a stratified pool are studied. The flow
and heat transfer characteristics in a heat generating pool are compared between single-layered
and double-layered pools. And local Nusselt number distributions on outer walls are obtained to
consider thermal loads on a vessel wall. The cooling and solidification of AlQy/Fe melt in a
hemispherical vessel are simulated to study the mechanism of heat transfer and temperature
distribution. A unstructured mesh is chosen for this study because of the non-orthogonality
originated from the boundaries of double-layered pool. Interface between the layers is modeled to
be fixed. With this assumption mass flux across the interface is neglected, but shear force and
heat flux are considered by boundary conditions. The colocated cell-centered finite volume method
is used with the Rhie-Chow interpolation to compute cell face velocity. To prevent non- physical
solutions near walls in case body force is large the wall pressure is extrapolated by the way to
include body force. The numerical solutions calculated by current method show that averaged
downward heat flux of the double-layered pool increases compared to single-layered pool and

maximum temperature occurs right below the interface of the layers.

Key Words: <1 0] (Natural Convection), 4 % 3HStratified), 123 (Solidification), vl 4
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Table. 1 Comparison of heat transfer characteristics

between single-layer and double~layer pool

Pool type Nuwp Nuan Cup/ Qo
Single-layer 30 18 1.06
Double-layer J 18 l 23 08
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