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中文摘要:

      针对微可压缩粘弹性流动问题,发展了微可压缩流的WCCBS方法,详细推导了基于Oldroyd-B本构模型的WCCBS_SU方法的求解过程。在流场微可压的条件下,分别对平面Poiseuille流
和4:1粘弹性收缩流进行了数值模拟。Poiseuille流在不同We数下数值结果与解析解的比较,验证了本文方法具有较高的精度和较好的稳定性。在4:1粘弹性收缩流的数值模拟中,讨论了不
同We 数下流场中流线、应力的变化情况,以及唇涡和凸角涡的生长情况。所有数值结果表明,对于微可压缩粘弹性流的数值模拟,WCCBS_SU方法是一种行之有效的方法。

英文摘要:

      A WCCBS_SU method based on Oldroyd-B constitutive model is developed for solving the weakly compressible visco-elastic flow problems. The planar Poiseuille 
visco-elastic flow and the 4:1 contraction visco-elastic flow are simulated by WCCBS_SU method under weakly compressible condition. Comparisons between the 
numerical and analytic solutions for the Poiseuille flow show high accuracy and better stability of the method. In the simulation of the 4:1 contraction visco-
elastic flow, the changes of the stream lines and stresses and growing of the lip vortex and salient corner vortex versus the Weissenberg numbers are discussed. 
All the numerical results show that WCCBS_SU method developed in this paper is valid for the weakly compressible visco-elastic flow problems.
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