Double-diffusive convection on the solid-liquid
interface in the early stage of solidification
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Double-Diffusive Convection on the Solid-Liquid Interface
in the Early Stage of Solidification
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In the present study, we report on the effect afbdi® diffusive convection associated with solutectarge in the
early stage of unidirectional solidification frorh@ve. Two-dimensional numerical simulations haverbeonducted to
clarify the concentration, temperature and heat @i the solid-liquid interface under a constaridsayer growth rate.
The moving boundary due to solid layer growth wasmiulated according to the boundary tracking methiue
simulations were conducted by varying the initi@inditions; concentration, solid layer growth rated aheating
temperature at the bottom. The effects of thermdl sblutal Rayleigh number on the concentrationtaedconvective
heat flux at the solid-liquid boundary were dis@gssand the associated correlations to predicethiakies as functions
of the initial thermal and solutal Rayleigh numbasswell as the speeds of solidification were dtiv
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Fig.1 Schematic diagram illustrating the coordirsgtstem used in the analysis and a representative
temperature and concentration profiles.
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Fig.2 Representative examples of computational grid
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Fig.3 Time series of space averaged heat fluxetharollk Fig.4 Computational results at the steady-state3500 [s]).
temperatureT) in the liquid region. The initial and boundary  The initial and boundary condition§,=5 [wt%], T;=5 [°C],
conditions;C,=5 [wt%], T;=5 [°C], V,=0[mm/h]. V=0[mm/h].
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Fig.5 Time series of space averaged heat fluxemgerature in the Fig. 6 Time series of convective heat transferfumefts after
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