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Study on the Phase Interface Tracking Numerical Schemes by Level Set
Method

Won-Kap Kim', Jae Dong Chung”

ABSTRACT: Numerical simulations for dendritic growth of crystals are conducted in this
study by the level set method. The effect of order of difference is tested for reinitialization
error in simple problems and authors founded in case of 1st order of difference that very
fine grids have to be used to minimize the error and higher order of difference is desirable
to minimize the reinitialization error. The 2nd and 4th order Runge—Kutta scheme in time
and 3rd and bth order of WENO schemes with Godunov scheme are applied for space

discretization. Numerical results are compared with the analytical theory, phase—field method
and other researcher's level set method.
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Fig. 1 Schematic diagram of the normal
probe technique to calculate

gradient at the interface.
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Fig. 2 Radius of 2D Frank sphere with time.
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Fig. 3 Temperature profile of the Frank sphere

at final time, t=1.5.
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Fig. 4 Growth histories in case of 3rd
order WENQO with 100x100 grid
size.

05

0.5

Fig. 5 Growth histories in case of bth
order WENO with 100x100 grid

size.
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Fig. 6 Growth histories in case of 3rd order
WENO with 200x200 grid size.
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Fig. 8 Unstable solidification by Gibou et al'?,

Fig. 9 Unstable solidification by present study.
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