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Abstract

In this paper, the simultaneous effects of physiological pulsatile flow and non-Newtonian behavior of blood are
studied numerically for arteriosclerosis. A finite volume approach is applied to an axisymmetric, incompressible
and pulsatile flow. Periodic nature of blood flow is based on a non-sinusoidal velocity waveform obtained by
curve fitting technique on experimental results. Three different rheological models including Newtonian, power
law and Quemada are investigated at three different Womersley numbers for a severe stenosis. Numerical results
show that the flow pattern around the stenosis is significantly influenced by the Womersley number, while it is
less sensitive to the type of the rheological model.

The axial distribution of three important hemodynamic parameters including wall shear stress (WSS), wall shear
stress gradient (WSSG) and oscillatory shear index (OSI) are presented for three rheological models at various
Womersley numbers.

It is found that the axial location of the reattachment point for Power law model in stenosed vessel decreases
with increasing Womersley number; however, present calculations for Quemada and Newtonian models, indicate
the presence of a maximum value for reattachment point somewhere between the Wo = 4.0 and 12.5. The time-
averaged reattachment point is maximum for the Newtonian model for all Womersley numbers, and minimum
for the Power law model except for Wo = 4.0 in which case Quemada model is minimum. The strength of the
primary vortex that forms distal to the stenosis increases with the increase of Womersley number for all
rheological models.

Keywords: Pulsatile blood flow, Non-Newtonian fluid, Arteriosclerosis, Numerical simulation, SIMPLE
model.



