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Numerical simulation on two-phase blood flow in a helical tube

LIU Kai', WEN Jun', JIANG Wen-tao', FAN Yu-bo’, DENG Xiao-yan’, ZHENG Ting-

hui' (1. Key Lab for Biomechanical Engeering of Sichuan Province, Sichuan University, Chengdu 610065, Chi-
na; 2. Key Laboratory for Biomechanics and Mechanobiomlogmy of Ministry of Education, School of Biomlogmi-

cal Science and Medical Engineering, Beihang University, Beijing 100191, China)

Abstract; Objective The classic single phase Newtonian blood flow model ignores the interaction of red blood
cells (RBCs) with plasma or the shear-thinning behavior of blood. Therefore, a multiphase non-Newtonian model
was adopted to study hemodynamic parameters in coronary artery model. Methods The blood was considered
as a mixture of RBCs and plasma. A helical tube was adopted to simulate the coronary artery. The movement of
RBCs and the distribution of RBC volume fraction in coronary artery were analyzed, and the simulation results
were compared with those by single-phase non-Newtonian blood model. Results The average wall shear stress
(WSS) values obtained by the two models were close. But obvious RBC aggregation was observed on the inside
wall of the underside of helical tube in the two-phase flow simulation, with low WSS distributions. Conclusions
Hemodynamic parameters of the helical tube were obtained by multiphase flow simulation, and RBC aggregation
were observed on the inside wall of the model. Accordingly it was concluded that the inside wall of coronary artery
might be more prone to thrombosis, which is in consistent with the clinical observations. This study may help to
elucidate the pathogenesis mechanism of atherosclerotic lesions.

Key words: Multiphase flow; Red blood cells; Atherosclerosis; Spiral flow; Shear stress; Hemodynamics
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