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= Abstract =

Velocity and Shear Stress Distributions for Steady and Physiological Flows
in the Abdominal Aorta/lliac Artery Bifurcation

Sang Sin Yoo, Sang Ho Suh*, Yunng Ho Kim**, Hyung Woon Roh*

Steady and physiological flows of a Newtonian fluid and blood in the abdominal aorta/iliac artery
bifurcation are numerically simulated to understand the etiology and pathogenesis of atherosclerosis. Dis-
tributions of velocity, pressure, a'.i wall shear stress in the bifurcated arterial vessel r@de}\a.{'e calculat-
ed to investigate the differences of flow characteristics between steady and physiological flows and to
compare flow characteristics of blood with that of a Newtonian fluid. For the given Reynolds number
the flow characteristics of physiological flows for a Newtonian fluid and blood in the bifurcated
arterial vessel are quite different from those of steady flows. No flow separation or flow reversal in
the bifurcated region appears downstream of a stenosis during the acceleration phase. However, during
the deceleration phase the flow exhibits flow separation in the outer walls of daughter branches, which

extends to the entire wall region.

Key words : Blood Flow, Steady Flow, Physiological Flow, Abdominal Aorta/lliac Artery Bifurcation, Veloc-
ity Distribution, Shear Stress Distribution, Numerical Analysis
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Fig. 1. Geometric configuration of the arterial bifurcation
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Fig. 2. Physiological waveform of velocity
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Fig. 4. Axial velocity profiles in the bifurcation model for physiological flow
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