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Abstract

In order to analyze pulsating flows in elastic blood vessels, a method based on the ALE concept
and finite volume method was reformed and modulated to include wall motion of elastic vessels and
impedance phase angle(phase difference between wall motion and blood flow). Our study indicated
wall shear rates(WSR) were significantly influenced by the wall motion and the impedance phase
angle. For larger wall motion more than 5%, the computed WSR started to deviate from the results of
the perturbation theory that assumed smaller wall motion. The study showed that oscillatory shear
index increased as the impedance phase angle became more negative like -70° or -80° due to reduced
mean WSR and increased amplitude of WSR. This result indicated that hypertensive patients are more
vulnerable to atherosclerosis than normal persons because of the role of more negative impedance
phase angles usually observed in these patients.
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