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Abstract

This paper presents numerical simulation of solidification around a cooled circular cylinder with the presence 
of a free surface in a rectangular cavity. The free surface is introduced to account for volume change due to 
density difference between the solid and liquid phases during solidification. Pure tin with the solid-to-liquid 
density ratio sl = 1.05 (shrinkage) is investigated as a phase change material. The front-tracking method 
combined with an interpolation technique, in which the interface separating two phases is represented by 
connected elements laid on a stationary grid, is used for solving the problem. The case of no volume change, 
i.e., sl = 1.0, is also calculated and compared with the case of sl = 1.05 to see how volume shrinkage 
affects the solidification process. The numerical results show that shrinkage reduces the solidification rate, 
and thus results in a decrease in the form, i.e., the area, of the solid layer around the cylinder. In addition, 
the liquid level decreases in time due to volume shrinkage upon solidification.
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Tó

Bài báo gi i thi u mô ph ng s quá trình hóa r n x y ra xung quanh m t tr c làm l nh v i s hi n 
di n c a m t thoáng trong m t khoang hình ch nh t. M bù vào s i v
th tích do s khác nhau v kh ng riêng gi a pha l ng và pha r n trong quá trình hóa r n. Thi c 
nguyên ch t v i t s kh ng riêng gi a pha r n và pha l ng sl = 1.05 (co th c nghiên c
là m t v t li u chuy u biên k t h p v i k thu t n i suy mà ó biên phân cách 
gi c bi u di n b n th ng liên k c s d ng cho vi c gi ng h p 
không có s i v tích v i sl c tính toán và so sánh v i sl th c nh 

ng c a s co th n quá trình hóa r n. K t qu mô ph ng cho th y, s co th tích làm gi m t
hóa r n, và kéo theo gi m s hình thành c a mi n r n xung quanh tr c m t thoáng gi m 
d n theo th i gian do s co l i v th thích trong quá trình hóa r n.

T óa: Mô ph ng s , Theo d u biên, Hóa r n, Co th tích, Tr tròn
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