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Simulation of Blood Flow in the Sac-Type Ventricular Assist Device

Using Computational Fluid Dynamic
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Abstract

Nowadays in the industrial world, because of increase of heart transplantation demand, long-term
ventricular assist devices (VAD) are more needed. Implantable sac-type is one of the newest of them
producing pulsatile flow. In this research, three different models of sac-type VAD are numerically
simulated. Simple motion is supposed for moving wall in model 1. In model 2, the motion of moving
wall is assumed wavy form to study the effect of moving wall form on blood flow. In model 3, the
pressure boundary condition is added to model 2. In this model, the effect of actual blood pressure on
flow pattern is considered. Results of each model demonstrate the viscose term of blood flow stresses
applied to the membrane is negligible, and only pressure term is effective. However, the motional
pattern of membrane and also applied pressure on boundary are approximately ineffective on blood

flow pattern.
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