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Role of Mesh Resolution in WSS Calculations
A Bifurcating Middle Cerebral Artery Segment with Aneurysm
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Deforming-Spatial Domain/Stabilized Space—Time (DSD/SST) Formulation

Space-Time Slab
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DSD/SST

T

* High spatial and temporal accuracy

» Advantages in space—time framework
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K. Takizawa, T.E. Tezduyar, A. Buscher, and S. Asada, “ Space-time interface-tracking with topology
change (ST-TC)”, Computational Mechanics, 2013, doi: 10.1007/s00466-013-0935-7.
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ST-TC

Master—Slave System

K. Takizawa, T.E. Tezduyar, A. Buscher, and S. Asada, “ Space-time interface-tracking with topology
change (ST-TC)”, Computational Mechanics, 2013, doi: 10.1007/s00466-013-0935-7.
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Left Ventricle with Aorta and Mitral Valves

« Generate mesh and master—slaves based on angle

» Mapping angle and time and obtain mesh motions
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ST-TC
Lateral Element Boundary

K. Takizawa, T.E. Tezduyar, A. Buscher, and S. Asada, “ Space-time interface-tracking with topology
change (ST-TC)”, Computational Mechanics, 2013, doi: 10.1007/s00466-013-0935-7.
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ST-TC
Stationary-Bar Side
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K. Takizawa, T.E. Tezduyar, A. Buscher, and S. Asada, “ Space-time interface-tracking with topology
change (ST-TC)”, Computational Mechanics, 2013, doi: 10.1007/s00466-013-0935-7.
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ST-TC
Flapping-Bar Side

K. Takizawa, T.E. Tezduyar, A. Buscher, and S. Asada, “ Space-time interface-tracking with topology
change (ST-TC)”, Computational Mechanics, 2013, doi: 10.1007/s00466-013-0935-7.
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Both Sides

K. Takizawa, T.E. Tezduyar, A. Buscher, and S. Asada, “ Space-time interface-tracking with topology
change (ST-TC)”, Computational Mechanics, 2013, doi: 10.1007/s00466-013-0935-7.
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Ventricle Mesh Motion
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Computational Results
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Aortic Valve with Coronary Arteries
Valve Motion
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Aortic Valve with Coronary Arteries

Velocity Magnitude
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Aortic Valve with Coronary Arteries
WSS
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Aortic Valve with Coronary Arteries
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OSI on moving domain: Takizawa et al., “Wall Shear Stress Calculations in Space—Time Finite Element
Computation of Arterial Fluid—Structure Interactions”, Computational Mechanics, 46 (2010) 31-41.
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Mechanical Aortic Valve

Motion
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Mechanical Aortic Valve

Helicity
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Mechanical Aortic Valve

Helicity
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Mechanical Aortic Valve
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Computational
Fluid—Structure Interaction

WILEY SERIES IN COMPUTATIONAL MECHANICS

Computational
Fluid-Structure Interaction

Methods and Applications

A Short Course in Istanbul

Yuri Bazilevs, Kenji Takizawa and Tayfun E. Tezduyar
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Fluid—Structure Interaction

COITIPUtatIOna| A Short Course in Taipei
Fluid-Structure Interaction

Methods and Applications

Yuri Bazilevs, Kenji Takizawa and Tayfun E. Tezduyar 4
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Thank you!



