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Phase-field modeling of isothermal crystallization process
in juice crystal growth
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Abstract In order to simulate the evolution of ice crystal growth from the microscopic, regarding juice as water and
solute in binary system, the phase-field model theory which had been widely used in the Phase transition of the
microscopic structure at home and abroad was used to stimulate the ice growth. The influence of disturbance on crystal
growth of lateral branch was discussed. By modifying anisotropic modulus and changing the anisotropic strength
parameters, the suitable scope of the anisotropic strength parameters were to obtain to further study the effect of
different crystallized time on the evolution of ice crystal growth. Results showed that the disturbance would influence the
results of the growth of lateral branch, the growth of lateral branch wouldn’t appear without disturbance; when the crystal
anisotropic modulus valued 6, a hexagonal crystal structure could be simulated; the value of the Anisotropic strength
parameter range was about 0. 02 to get right simulation results of ice crystal growth evolution, too small or too big value
would get unsatisfactory growth results. It validated the simulation results coincided well with experiment.
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Fig. 2 Influence of anisotropy degree on ice crystal growth
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