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Abstract — A mushy layer of dendritic crystals is often formed during solidification of a binary mixture. Natural con-
vection in the mushy layer is analyzed by using the propagation theory we have developed. The critical Rayleigh num-
bers for the onset of convection are evaluated numerically using the self-similar stability equations based on Emms and
Fowler’s[18] model. The present results approach those from quasi-static stability analysis in the limit of a large super-
heat or a small growth rate of the mushy layer.
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Fig. 1. Schematic diagram of liquid and mushy layers.

SarelM A i 175

T

T

Solid

C C

E

Fig. 2. Schematic phase diagram of binary mixture.
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