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Abstract

The two major problems related to the blood flow in a floating type polymer valve are thrombus formation and
hemolysis. It is well known that the shear stress in the fluid and flow separation around the valve are blamed for
such disastrous phenomena. In this viewpoint, through study of the flow field around the valve is imperative to
improve design of the valve. The aim of this study is to investigate the fluid flow around a floating type polymer
valve. The numerical method employed in this study is the finite element software called ADINA.
Incompressible viscous flow is assumed for blood using the assumption of Newtonian fluid. In this study, two
prominent features of the axisymmetric flow around the floating type polymer valve are observed: jet-like flows
observed near the gap between the conduit and the valve, and recirculating flow downstream of the valve. We
also provided a detailed description of shear stress field according to the variation of flow conditions. The shear
stress in fluid has its maximum value near the gap between the valve and the conduit.
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Fig. 1 Contour of streamline for polymer valve
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Fig. 2 Profile of shear stress
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Fig. 3 History of maximum shear stress
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