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 An Abdominal Aortic Aneurysm (AAA) is a local and progressive balloon-
like dilation found on the wall of the aorta. The arterial wall is compliant, with non-
linear elastic material properties and the interaction of blood flow with the arterial 
wall is believed to play an important role in the initiation, growth and rupture of the 
aneurysm. For this reason, a fluid-structure interaction approach is being used to 
model patient based AAA geometries, in order to examine both the flow field within 
the aneurysm, as well as the stresses and deformations of the arterial wall. 
 Fluid-structure interaction simulations were performed using OpenFOAM-1.2. 
The geometry used was based on a scan from a 68 year old female patient. Initially 
steady and unsteady fluid only simulations were performed on this geometry. The 
steady flow simulation used an inlet Reynolds number of 550, and the unsteady 
simulation was performed using an inlet velocity profile that was obtained 
experimentally by McCullough, using LDV [1]. In order to perform FSI simulations, 
a solid wall was created by extending the fluid domain outwards to create a wall with 
a uniform thickness of 1.5 mm. Physiologically realistic inlet velocity and outlet 
pressure boundary conditions were used for the fluid domain, while the wall was 
modelled as a non-linear material, based on the properties of aneurysmal tissue. Both 
fluid and solid mesh motion were implemented for the FSI simulation. 
 For the steady and unsteady fluid simulations, plots of velocity vectors from 
three sagittal planes were compared to flow visualisation results obtained by 
McCullough on an experimental model of this geometry. These results show that 
there is good qualitative agreement between the experimental and numerical results, 
with the numerical results predicting the main jet of fluid well for the steady flow 
simulation. For the unsteady flow case, OpenFOAM was able to predict the formation 
of a ring vortex within the aneurysm. Axial velocity profiles were also plotted at a 
number of locations in both a sagittal and coronal place and these were compared to 
experimental results obtained by McCullough using LDV. The OpenFOAM results 
matched the experimental results reasonably well, although the magnitudes of the 
velocities were lower than the experimental results. 
 Results from the FSI simulation showed that the maximum stress of 0.3 MPa 
occurred during systolic deceleration and occurred at the proximal end of the 
aneurysm along the posterior wall. The maximum displacement also occurred during 
systolic deceleration but occurred on the lateral wall, near the centre of the aneurysm. 
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