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摘要 同传统的网格法相比，光滑粒子流体动力学(SPH)方法非常适合于求解大变形和自由表面流动问题。阐述了SPH理论及其应用，并

用罚函数处理流体与壁面的相互作用，以解决传统SPH本质边界条件不易施加的问题。对水模拟的充型过程实验进行数值分析，并和文

献实验结果以及传统SPH进行对比，最终表明仿真结果与实验非常吻合，比传统SPH方法捕捉到了更多的流动细节和特征；同时由于使

用了XSPH算法，使得粒子更加整齐有序。
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Abstract： Comparing with a traditional mesh method, it has been found that the Smoothed Particle Hydrodynamics 

(SPH) method is an attractive alternative method to solve large deformations and free surface problems. In this 

paper, the applications of SPH theory was presented, and the penalty function was used to deal with the 

interaction of fluid and fixed wall to overcome the disadvantage of traditional SPH in imposing essential boundary 

conditions, The two dimension flowing state of a water filling process was simulated and showed a good agreement 

with experimental results. Compared with the results of traditional SPH, it had captured more flowing 

characteristics, and the fluid particles were more orderly due to XSPH algorithm. 
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