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Modeling of Hemodynamics in Stenosed Artery
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Abstract This study is about atherosclerosis which occupies the highest rate in many diseases people have and
we have studied about atherosclerosis for abdominal aorta. Atherosclerosis is the phenomenon which blood
vessel gets narrower, harder and thicker due to the stenosis of colesterol in blood vessel. If it becomes worse,
arteries will be hard and blood can't flow smoothly, and even it can reach to death. In this study, the
geometric models of the considered stenotic blood flow are two different types of constriction of cross-sectional
area of blood vessel; 20 and 45% of constriction in each elastic wall and rigid wall. We have modeled by
using finite element method to observe the changes of velocity and pressure. In case of the diameter of blood
vessel decreased 45% in elastic wall model, the values of velocity and pressure were higher than the case of
20% and in case of the diameter of blood vessel decreased 45% in rigid wall model, the values of velocity and
pressure were higher than the case of 20%. In cases of elastic wall models of the diameters of blood vessels
decreased each of 20% and 45%, recirculation zones appeared. This results show understanding of hemodynamic
properties depending on stenosed blood vessels.

Key Words : Atherosclerosis, Stenotic blood flow, Elastic and rigid wall vessel, Finite elements method (FEM),
Computer fluid dynamics (CFD)
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[Fig. 1] Model of stenosis blood vessel.
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[Fig. 2] Pressure distributions in the case of the diameter
of blood vessel of elastic wall vessel. (a)
decreases 20%, (b) decreases 45%
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[Fig. 3] Pressure distributions in the case of the diameter

of blood vessel of rigid wall vessel. (a) decreases
20%, (b) decreases 45%
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[Fig. 4] Velocity distributions in the case of the diameter
of blood vessel of elastic wall vessel. (a)
decreases 20%, (b) decreases 45%

(O3 5] A4 oA HEiE (2) 20% 2k ()
45% F2F

[Fig. 5] Velocity distributions in the case of the diameter
of blood vessel of rigid wall vessel. (a) decreases
20%, (b) decreases 45%
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