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Motivation

The cerebrovascular system The cardiovascular system

https://Ineuro4students.wordpress.com/pathophysiology/ http://slideplayer.com/slide/8422767/

> 3D geometries reconstructed from MRI or CTA images by Mimics®
> Volume meshes generated from ANSYS® and partitioned by ParMETIS



http://slideplayer.com/slide/8422767/
https://neuro4students.wordpress.com/pathophysiology/

Computational Technigques

The 3D time-dependent incompressible

Navier-Stokes equations:
(i) The resistive condition for cerebral and coronary arteries
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Inflow rates for the cerebral artery (left) and the coronary artery (right)



» Temporal discretization: Implicit backward Euler finite difference method
» Spatial discretization : P1-P1 stabilized finite element method based on unstructured mesh

The bad region B, and its
restricted part p, . Before the subspace correction

Nonlinear Elimination (NE) preconditioner
® Subspace correction by
yi =G (G, x}) = Ry (xt) + Ry (x7)
with x* as the solution of
G(x)=RE(x—x})+ R (F(x))=0
® Update x; = y. before solving the global Nonlinear residual history After the subspace correction
nonlinear system
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Numerical Results

Each node on Tianhe-2 supercomputer:
> Two 12-core Intel vy Bridge Xeon CPUs
> 24GB local memory

Comparison with different time step sizes

Strong scalability test for the cerebrovascular system with Dof=7,418,644

Blood density: p = 1.06g/cm®, blood viscosity: # = 0.035g/(cm-s)

“--” means the case fails to converge. )
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