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Finite Element Analysis and Numerical Simulation of an Elastic
Tapered Vessel Model in Two Dimensions

CAO Chang-yong , WANG Li-guang* ,DENG Yang-jun
(School of Mathematics and Physics, University of South China, Hengyang, Hunan 421001 , China)

Abstract ; The arbitrary Lagrange-Euler method is used to analyse the velocity field and the
pressure filed of an elastic tapered vessel in two dimensions. Under the assumption of small
taper angle the effects of blood flow in elastic vessels on the velocity and pressure distribu-
tion are obtained ,and then these are compared between no taper angel of blood vessels and
rigid blood vessels. The simulation results show that the velocity distribution and pressure
distribution of blood flow have nothing to do with the elastic properties of blood vessels, but
have relationships with the size of tapered angle. When tapered angle becomes larger, the
pressure change of the amplitude becomes greater and the radial velocity change of the am-
plitude becomes more and more significant,but does not affect the position of the maximum
radial velocity distribution.
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Fig.1 The tapered vessel model
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Fig.2 The inlet velocity waveform
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Fig.3 The smart grid of tapered vessel model
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Fig.4 The velocity distribution of blood flow
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Fig.5 The pressure distribution of blood flow
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Fig.6 The pressure distribution under different tapered angle
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Fig.7 The radial velocity distribution under different tapered angle
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