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The Parallel Numerical Simulation of Some Cerebral Flow

WU Bokai' XU Wenxin® YAN Zhengzheng® SUN Zhe'" CHEN Rongliang® LIU Jia®
(1. College of Mathematics and Informatics Jiangxi Normal University Nanchang Jiangxi 330022 China;
2. Shenzhen Institutes of Advanced Technology Chinese Academy of Sciences Shenzhen Guangdong 518055 China)

Abstract: A set of high performance numerical simulation system for human hemodynamics is developed. The system
includes the construction of 3D artery geometry from MRI images unstructured mesh generation the discretization
and solution of the fluid flow equations and the analysis of the generation of results. The flow equations solver part
in this paper is mainly focused on and the reliability and efficiency of the system are verified by solving a real pa—
tient case of stroke ( including preoperative and postoperative cases) which is provided by Beijing Tiantan Hospital.

The results show that the computed values including the pressure the velocity and the wall shear stress are consist—
ent with the clinical conclusion. Regarding to the parallel performance of the method an almost linear speedup is
obtained with up to 128 processor cores for a case with 2. 12 x 10° mesh elements and the parallel efficiency is still
around 72.43% .

Key words: hemodynamics; finite element method; computational fluid dynamics; parallel computing; domain de-

composition method



