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Abstract:

The present paper is devoted to the construction of an analytical solution
of a nonlinear nonstationary directional crystallization model with two mov-
ing boundaries. The nonstationary process of directional crystallization of
three-component melts (solutions) is investigated in the presence of two phase
transition zones located between the pure solid and liquid phases. An ana-
lytical solution of the nonlinear system of heat and mass transfer equations is
found in the presence of two moving interphase boundaries. The temperature
distributions, the concentrations of dissolved impurities, and the fractions of
the solid and liquid phases in the two-phase zones are determined. The laws of
motion of the boundaries between two-phase zones are found too. We consider
the heat and mass transfer equations in the moving two-phase zone
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where T}, is the temperature, B and C are the concentration of impurity,
k=kx+ks(1—x),p, ¢, ki, ks, Dp and D¢ represent the constant coefficients.
The solid phase fractions ¢ 4, ¢z and the liquid phase fraction y are the time-
dependent functions of the spatial coordinate z. This problem has been solved
on the basis of techniques developed in our previous works [1,2].
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