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Effects of different inlet low waveform on wall shear stress of
carotid artery bifurcation

LIU Bin, LIU Xin-yue, DING Zu-rong.(Shanghai Jiaotong University, School of Naval Architecture,
Ocean and Civil Engineering, Shanghai 200240, China)

Abstract: Objective To study the effect of different carotid artery flow waveform on the wall shear stress of ca-
rotid artery bifurcation. Method Special software is used to construct the carotid bifurcation TF-AHCB numeri-
cal model. Using Womersley method, two classic blood flow velocity profiles, Bloch and Holdsworth, were
computed and inputted separately into CFD software as inlet conditions to compute the flow field and wall
shear stress distribution of carotid artery bifurcation. Result Low wall shear stress zones of carotid artery bi-
furcation outboard root produced by the different flow waveforms are similar, but Holdsworth waveform makes
oscillatory shear index increased significantly because of its lower dicrotic notch, and it is 1.75 times as the
oscillatory shear index produced by Bloch and in some areas even high up to 0.49. Conclusions In carotid
artery bifurcation hemodynamics numerical experiments or simulant experiments, correctly inlet flow waveform
and welocity profile conditions are important.

Key words : TF-AHCB model; Womersley solution; Numerical simulation; Wall shear stress; Oscillatory shear
index
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