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Summary:
The Galerkin/Least-Squares Finite Element Method (FEM) is used to simulate
the flow of blood, modeled as viscoelastic fluid, in abdominal aorta with two
aneurysms. Discrete Elastic-Viscous Stress-Splitting (DEVSS) is used to
overcome the instability that arises from considering the blood as a viscoelastic
fluid. The solution is accelerated by implementing the FEM on graphics
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multi-core GPU architectures. Numerical experimental results find that the
proposed algorithm on the GPU architecture shows a significant speed-up
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τs Newtonian contribution on extra stress tensor

τp Polymeric contribution on stress tensor

L Characteristic length

u∞ Reference velocity

p∞ Free stream pressure

S Polymeric axial stress

Q Polymeric shear stress

T Polymeric normal stress

Re Reynolds Number

µ Total viscosity

µp Polymer shear-rate viscosity

β Viscosity ratio

We Weissenberg number

γ Penalty coefficient

δ Artificial coefficient

τ Artificial time

ε Pressure dissipation parameter

x



B Artificial stress tensor

u Velocity component in x-direction

v Velocity component in y-direction

Ni Shape function

Wi Weight function

û Average velocity component in x-direction at the centre of the element

v̂ Average velocity component in y-direction at the centre of the element

ξ Horizontal axis in the element local coordinates

η Vertical axis in the element local coordinates

4t Time step

||ue|| Vertical axis in the element local coordinates

α Stabilization parameter in GLS weight function

Kie ith local matrix

Ki ith global matrix

Λ Aspect ratio

D Artery diameter

D1 First aneurysm diameter

D2 Second aneurysm diameter

L1 First aneurysm length

L2 Second aneurysm length

LT Total aneurysm length

D2 Second aneurysm diameter

Ne Total number of elements

Nn Total number of nodes

nx Number of nodes in x-direction

ny Number of nodes in y-direction

GPU Graphics Processing Unit

CPU Centeral Processing Unit
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