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Numerical Simulation of Momentum, Heat and Mass Transfer in Two-Dimensional

Rectangular Cavity
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S. NISHIZAWA

In case of single crystal growth from melt, convective phenomena in melt have
much affect on the quality of grown crystal. One of the advantages of space utilization
is to be able to reduce buoyancy convection. However, thermocapillary and
soulutalcapillary convections which caused by surface tension gradient and independent
on gravity, still active in the space. In this study, these convection with two-dimensional
configuration was analyzed numerically. The effect of Prandtl and Schmidt number on
convection in melt was analyzed. The effect of interaction between thermocapillary
and solutalcapillary convection on heat and mass transfer in melt was also discussed.
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Fig.2 Effect of Prandtl and Schmidt number on
convective phenomena in melt
(Ma;=Mac=10°, Gr=0)
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Fig.3 Effect of Prandtl and Schmidt number on velocity and temperature
distribution on the free surface (Ma,=Ma_=10%, Gr=0)
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Fig.4 Effect of thermal Marangoni and solutalMarangoni
number on convective phenomena in melt

(Pr=10?% Sc=1, Gr=0)
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Fig.5 Effect of thermal Marangoni and solutal Marangoni number on
velocity distribution on the free surface (PrZ168c=1, Gr=0)
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Fig.6 Effect of thermal Marangoni and solutal Marangoni number on Temperature
and concentration distributions on the free surface (Pr=102, Sc=1, Gr=0)
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Fig.7 Effect of thermal and solutal Marangoni number

on convective phenomena in melt
(Pr=10, Sc=186, Gr=10d)
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Fig.8 Effect of thermal Marangoni and solutal Marangoni number
on velocity distribution on the free surface (Pr=10, Sc=10"?, Gr=10*
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Fig.9 Effect of thermal Marangoni and solutal Marangoni number on Temperature
and concentration distributions on the free surface (Pr=10, $c61810)
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