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A Study on the Shear Stress Distribution of the Steady and Physiological Blood Flows
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ABSTRACT

Steady and physiological flows of a Newtonian fluid and
blood * in ‘the bifurcated arterial vessel are numerically
simulated. 'Distributions of velocity, pressure and wall shear
stress in the bifurcated arterial vessel are calculated to
investigate the differences between steady and physiological
flows. For the given Reynolds number physiological flow
characteristics of 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 in
the downstream after stenosis appears during the acceleration
phase. Also, no recirculation region is seen for steady flows.
However, during the deceleration phase the flow began to
exhibit flow reversal, which is eventually extended to the
entire wall region.
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Fig. 1 Geometric configuration of the arterial bifurcation model
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Fig. 2 Physiological waveform of velocity
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Fig. 3 Velocity profiles of a Newtonian fluid and blood
in the bifurcated arterial vessel at steady state
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Fig. 4 Shear stress distribution of a Newtonian fluid and
blood in the bifurcated arterial vessel at steady state
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Fig. 5 Velocity profiles of a Newtonian fluid and blood
in the bifurcated arterial vessel
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Fig. 7 Variations of centerline velocity for the steady and
the physiological flows in the bifurcated arterial vessel
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the physiological flows in the bifurcated arterial vesscl
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