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Introduction
Using computational fluid dynamics (CFD) to simulate 
blood flow in patient-specific geometries is a growing 
field that is generating massive results. Previously, Markl
et al. and others have provided evidence that areas of low 
wall shear stress (WSS) are more likely to develop 
atherosclerosis. By exploring whether regions 
downstream of the coarctation with low WSS flow 
profiles can be predicted by looking at flow near the 
coarctation, we could better focus simulations with 
decreased domain sizes, increased resolutions, perform 
studies with larger sample sizes, and extend the work to 
predicting outcomes in other parts of the vasculature.

Objective
• To uncover new relationships between flow 

properties, aortic coarctation, and wall shear stress 
throughout the aorta.

• Prototype different methods of analyzing data 
produced by massively parallel CFD simulations.
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HARVEY solves the Navier-Stokes equations using the 
lattice Boltzmann method, which represents fluid as a 
probability distribution function ! of particles.  Fluid 
velocity and pressure are computed from the summed 
behavior of particles. 

• HARVEY is parallelized using
MPI and OpenMP.
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Future Work
New simulations with more realistic flow parameters:
◦ Pulsatile flow
◦ Patient specific flow profiles
◦ Realistic boundary conditions

Temporal and frequency analysis 
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