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Fig. 1 Phase change problem
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Tab.1 Thermo-physical properties of the phase
change materials

Properties Example 1 Example 2 Example 3 Example 4
Tw/C 0 0 55.8 0
L/J+kg ! 70. 26 0. 25 232400 37800
p/kg m=? 1 1 7712 1000
e/] e (kg+C)H™! 1 1 2176 4200
/] (kg+CH ! 2 1 2176 4200
ks/We(meC)~ ! 2 1 0.089 0.6
ki/We(m+C)! 1 1 0. 089 0.6
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Fig. 2 BEM model for Example 1
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Fig. 3 Relative errors of interface position for Example 1
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Fig. 4 BEM model for Example 2
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Interface positions and relative errors

Tab. 2
for Example 2

) xp coordinates x5 coordinates
Time Ref Ref
along ;=1 BEM along x; = x, BEM

0.011189 0.1508 (0.75%) 0.1497 0.1895 (0.03%) 0.1895
0.019376 0.1982 (0.58%) 0.1979 0.2495 (0.07%) 0.2493
0.025322 0.2262 (0.36%) 0.2253 0.2847 (0.12%) 0.2850
0.032003 0.2545 (0.42%) 0.2535 0.3199 (0.17%) 0.3204
0.039594 0.2830 (0.30%) 0.2821 0.3553 (0.30%) 0.3564
0.047916 0.3117 (0.33%) 0.3107 0.3908 (0.34%) 0.3921
0.056997 0.3397 (0.10%) 0.3394 0.4258 (0.42%) 0.4276
0.066796 0.3689 (0.19%) 0.3682 0.4609 (0.44%) 0.4629
0.077325 0.3985 (0.32%) 0.3972 0.4959 (0.43%) 0.4981
0.088672 0.4294 (0.55%) 0.4270 0.5311 €0.43%) 0.5334
0.100817 0.4619 (0.96%) 0.4575 0.5664 (0.41%) 0.5688
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Fig. 5 BEM model for Example 3
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Fig. 6 Phase change interface position for Example 3
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Fig. 7 Evolution of solid fraction for Example 3
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Fig. 9 Phase change interface position for Example 4
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Simulation of phase change problems by precise integration

boundary element method

YAO Hong-xiao', ZUO Chong?, HU Xiao-fei', YAO Wei-an™'
(1. State Key Laboratory of Structural Analysis for Industrial Equipment.
Dalian University of Technology,Dalian 116024 ,China;

2. Sany Heavy Industry Co.,Ltd., Wuhan 430100, China)

Abstract; The precise integration boundary element method is combined with the front tracking method
to simulate the phase change problems in this paper. One of the merits for the boundary element method
is that only the boundary needs to be discretized, so it is easy for the implementation of grid deforming
and remeshing. Firstly,the governing equations of heat conduction are solved by the precise integration
boundary element method in the solid phase domain and the liquid phase domain respectively, and the
moving velocity of the solid-liquid interface can be obtained by the heat flux on the interface and the
energy balance equation. Then,an iterative algorithm of the front tracking method is adopted to track the
moving interface. Finally,several numerical examples are presented to verify the validity and accuracy of

the proposed method.

Key words: phase change; precise integration method; radial integral boundary element method; front

tracking method
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