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Abstract

Characteristics of the pulsatile flow in a 3-dimensional elastic blood vessel are investigated to
understand the blood flow phenomena in the human body arteries. In this study, a model for the
elastic blood vessel is proposed. The finite volume prediction is used to analyse the pulsatile flow in
the elastic blood vessel. Variations of the pressure, velocity and wall shear stress of the pulsatile flow
in the elastic blood vessel are obtained. The magnitudes of the velocity waveforms in the elastic blood
vessel model are larger than those in the rigid blood vessel model. The wall shear stresses on the
elastic vessel vary with the blood vessel motions. Amplitude indices of the wall shear stress for blood
in the elastic blood vessel are 4~5 times larger than those of the Newtonian fluid. As the phase angle
increased, point of the phase angle is are moved forward and the wall shear stresses are increased for

blood and the Newtonian fluid.
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Fig. 1 Idealized model for the elastic blood
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Fig. 2 Sinusoidal pressure waveforms used
for the numerical study
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Fig. 3 Velocity variations in the elastic vessel
for the Newtonian fluid and Blood with
different phase angles
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and Blood with different phase angle
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Table 1 Amplitude index and phase angle lag
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