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A Numerical Study on the Solidification of Binary
Mixture with Double-diffusive Convection in the Liquid

Solidification Process (S
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Double-diffusive convection during solidification process of the binary mixture was studied

Calculation carried out for Rar=10°—
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although concentration gradient plays a role in forming dendrite.

numerically. Enthalpy method and finite element method were implemented in the analysis.
and Rar=0-—10°% The results show that the varia-
tion of thermal Rayleigh number changes the fields of velocity, temperature and concentration,
but the variation of solutal Rayleigh number gives little effects on those. In conclusion, concentra-
tion gradient can be negligible compared with temperature gradient in macroscopic point of view,
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Fig. 1 Equilibrium phase diagram of the NH,CI-H,0
system

Table 1 Thermophysical properties of NH,Cl-H,O.

Solid | Liquid | Unit

Specific heat 1.870 | 3.249 |kJ/kgK
Thermal conductivity 0.393 | 0.468 |W/mK
Density 1078 | 1078 | kg/m®
Latent heat 313.8 kJ/kg
Eutectic temperature 257.75 K
Eutectic concentration 0.197

H,0 freezing temperature 273.15 K
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\\A \ \ Table 2 Dimensionless parameters.
Tc —\ \ T Dimensionless Parameter Value
M \\ Aspect ratio 1
\
O x L Prandtl number, Pr 10
IIS \ Lewis number, Le 27.845
\J Stefan numbers, Ste,/Ste, 0.304/0.0119
\ Rayleigh numbers,
~ \\\\\\\\\\\\ Rar —10*
Lm = l"\ Loy Rac —10%
Fig. 2 Schematic diagram of two dimensional
domain
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Fig. 3 Temperature distribution for various times in the NH ,Cl-H,0 system:Ra;=10°, Ra.=0
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Fig. 4 Vector plot of the velocity field in the NH,C1-H,O system: Rar =10°, Ra.=0
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Fig. 5 Concentration distribution for various times in the NH ,C1-H,0 system:Rar=10°, Ra.=0
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