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A Numerical Analysis on the Motion of Mechanical Heart Valve(MHV)
and Characteristics of Blood Flow in an Elastic Blood Vessel

Jin Seok Bang*, Choeng Ryul Choi” and Chang Nyung Kim"

ABSTRACT

In this study, the leaflet motion of a mechanical heart valve and the characteristics of two-dimensional
transient blood flow in an elastic blood vessel have been numerically investigated by using fluid-structure
interaction method. Here, blood has been assumed as a Newtonian, incompressible fluid. Pressure profiles have
been used as boundary conditions at the ventricle and the aorta. As a result, closing motion of the leaflet is
faster than opening one. While opening angles of leaflet grow up, vortex is detected at the sinus and backward
of the leaflets. When the leaflet is fully closed, vortex is detected at the ventricle and at that moment maximum
displacement of the elastic blood vessel is observed in the vicinity of the sinus region. Maximum displacement
is caused in association with the blood flow that is oriented toward the elastic blood vessel.
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Fig. 1 The MHV model
(a) Components of bileaflet mechanical heart
valve (St. Jude Medical Valve).
(b) Side view of installed MHV in the aorta
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Fig. 2 The geometry used for the current analysis
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Fig. 5 Contour of pressure fields for different opening angles of the leaflet
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Fig. 6 Contour of pressure fields for different closing angles of the leaflet
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Fig. 7 The flow velocity vectors and streamlines for different opening angles
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Fig. 8 The flow velocity vectors and streamlines for different closing angles
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