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Numerical Simulation and Experimental Observation of Blood Flows in the Carotid Artery

S. S. Yoo, S. H. Suh®, T. S. Chung™, M. T. Cho’
Dept. of Mech. Eng. & Design, Hankuk Aviation Univ.,
“Dept. of Mech. Eng. Soongsil Univ.,
“Dept. of Diagnostic Radiology, College of Medicine, Yonsei Univ.

Abstract

A numerical technique is employed to simulate the
flow patterns in the human carotid artery and a
phantom of the carotid artery made of acrylic material
is used to observe the flow phenomena in the carotid
artery. For numerical analysis the idealized geometric
shape of the carotid artery is constructed to portray the
phantom. Steady momentum equation is solved by the
finite element method and the numerical results are
compared with the results of MRA and color Doppler
images.
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Fig. 1 Photo of the carotid artery bifurcation phantom
manufactured with transparent acrylic materials.
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Fig. 2 Cross sections of the carotid artery bifurcation
phantom
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Fig. 3 Three dimensional mesh of the carotid artery
bifurcation model

—4) —



AEelA B 4E) FH A 3 AYH B2

Fig. 4 Velocity profiles along the carotid artery
bifurcation
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Fig. 5 Axial source image of carotid MR angiogram
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