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Abstract

Numerical simulation of mitral valve in pulsatory blood flow conditions with flexible artery
by SPH method.

Behnam Rahbar

The mitral valve controls the flow of blood into ventricle during diastole and prevents
backflow into the atrium in systole. Normal function of this valve has a great impact on the
pathophysiological processes in the cardiovascular system. Thus, simulation of mitral valve is
an active research area.

In this thesis, a numerical simulation for mechanical behavior of mitral valve was prepared
by a particle approach: Smoothed Particle Hydrodynamics. This method was developed for
this case as an important application of fluid-structure interaction problems. In SPH method,
fluid and elastic structure continua are coupled using a monolithic but explicit numerical
scheme. The proposed method consists of three steps. The first two steps play the role of
prediction, while in the third step a Poisson equation is used for both fluid and structure to
impose incompressibility constraint. The simplicity and some capabilities in this method
which have been shown in results highlighted the required assurance of using the SPH as

reliable and simple tools for wide range of hemodynamic problems.

Key words: Mitral valve- blood flow- SPH
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! Endocard

2 Myocard

* Epicard

* Superior Vena Cava
> Inferior Vena Cava
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! Point Maxical Impulse
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! Syncytium
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! Main Stem
2 Left Anterior Descending
% Circumflex Artery



