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A Numerical Study on the Steady and Pulsatile Flow with Various Diameter Ratios
of Abdominal Aortic Aneurysm
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Abstract

The objective of the present study was to investigate the characteristics of flow and wall shear stress
under steady and pulsatile flow in the aneurysm. The numerical simulation using the software were
carried out for the diameter ratios ranging from 1.5 to 3.0, Reynolds number ranging from 900 to
1800 and Womersley number, 15.47. For steady flow, 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. The position of a maximum wall
shear stress was the distal end of the aneurysm regardless of the Reynolds number and diameter ratios.
For the pulsatile flow, a recirculating flow at the bulge was developed and disappeared for one period
and the strength of vortex increased with the diameter ratio. The maximum values of the wall shear
stress increased in proportion to the diameter ratio. However, the position of a maximum wall shear
stress was the distal end of the aneurysm regardless of the diameter ratios.
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(d) t=23.75s
Fig. 8 Streamline contour plots at four

different times for 7p=2.0
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(d) t=3.75s
Fig. 9 Streamline contour plots at four

different times for rp=23.0
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