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Saadat Zirak® Optimization of stent geometry with closed
Assistant Professor cell inside a vessel and numerical analysis of
Alireza Akbari non-Newtonian shear stress

BSc, Faculty of
Mechanical Engineering,

Semnan University, Abstract: In the current investigation, the combined influence of altering the angle of stent
Semnan branches and the enclosed area within each stent cell on the intravascular flow has been
systematically examined using numerical simulations. The finite volume method is
adopted to solve the governing flow equations. A uniform flow condition is assumed within
the vessel, and the mesh structure utilized employs unstructured tetrahedral elements
without a boundary layer, for all stent configurations. The blood is treated as flowing at a
consistent velocity, with a developed flow pattern, and the stent is modeled as rigid. A total
of 22 stent configurations have been scrutinized. The outcomes indicate that an augmented
stent cell area corresponds to elevated shear stress along the vessel wall. Moreover, when
the angle of stent branches aligns parallel or perpendicular to the flow direction, there is a
decrease in wall shear stress.

Keywords: Stent, Optimization, Numerical analysis, Shear stress, Non-Newtonian,
Vessel, Closed stent cell
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