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Numerical study of the effect of stenotic artery on stress
and blood flow temperature under a constant heat flux

Abstract: One of the most common cardiovascular deseases is stenotic arteries. In this study,
blood flow with different models of viscosity in a stenotic artery with the assumption of a
wall has been investigated. Stenosis geometry is modeled by cosine relation. for The problem
equations including continuity, momentum, energy, Hooke's law for linear elastic material,
and the method (ALE) for fluid-solid interaction are defined and solved as finite element
code. The results showed that the vessel wall had the most displacement near the stenosis
region. Assuming the fluid-solid interaction reduces the wall shear stres. For example, the
maximum wall shear stress in the stenotic region decreases from 2.32 to 2.23 with Carreau
viscosity and from 2.1 to 2 with Newtonian viscosity. It was also observed that applying heat
flux on the outer surface of the vessel wall causes a significant increase in blood flow and the
wall temperature in the stenotic region.

Keywords: Stenosis, non- Newtonian, Blood Flow, Wall Shear Stress, Linear Elastic
Material.
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