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Abstract

The objective of the present study is to investigate the characteristics for flow and wall shear stress in the
aneurysm which is a local dilatation of the blood vessel. The numerical simulation using the commercial software
for the laminar and steady flow were carried out over the diameter ratios(ratio of maximum diameter of aneurysm
to the diameter of blood vessel) ranging from 1.5 to 2.5 and Reynolds number ranging from 900 to 1800. It was
shown that a recirculating vortex occupied the entire bulge with its core located closer to the distal end of the
bulge and the strength of vortex increased with increase of the Reynolds number and diameter ratio. Especially,
for the Reynolds number of 1800 and diameter ratio of 2.5, the very weak secondary recirculating flow was
produced at the left upper of the ancurysm. The position of a maximum wall shear stress was the distal end of
the aneurysm(z=18mm) regardless of the Reynolds number and diameter ratios. But the maximum values of the
wall shear stress increased in proportion to the increase of Reynolds number and diameter ratio.
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Table 1 Position of separation point and reattach-
ment point in the aneurysm

separation reattachment |

i point {mm} point [mm]
Re=900

1.5 -13.5 11.1

2.0 -16.1 14.0

2.5 -16.9 14.9
Re=1800

1.5 -14.6 12.9

2.0 -16.6 14.7

2.5 -17.3 and 54 | -6.4 and 15.3
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Fig. 7 Wall shear stress distribution along
the aneurysm for Re=1800
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Table 2 Maximum values of wall shear stress
in the aneurysm

Dmax/D | position [mm] | values [Pa] |

Re=900

1.5 17.8 1.78

2.0 18.1 227

2.5 18.4 2.70
Re=1800

1.5 18.1 391

20 18.1 5.39

2.5 18.4 6.70
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