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Measurement of Flow Field Downstream of Polyurethane Artificial
Heart Valve with Floating Valve Leaflet
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ABSTRACT

The effect of unattached valve leaflet on flow
field downstream of a floating and flapping
polyurethane  heart valve prosthesis was
investigated. With a triggering system and a
time-delay circuit the instantaneous velocity field
downstream of the valve was measured by
particle image velocimetry (PIV) in conjunction
with the opening posture of a flexible valve
leaflet during a cardiac cycle. Reynolds shear
stress distribution was calculated from the
velocity fields and wall shear stress was directly
measured by hot-film anemometry (HFA). The
floating motion of the valve leaflet resulted in
the reduction of pressure drop and recirculating
flow region downstream of the valve.
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Fig. 1 Mock circulatory system for the PIV
measurement of pulsatile flow through heart
valve prosthesis
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Fig. 2 Pressure drop and flowrate curve of the

valve for a cardiac cycle
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Fig. 3 Regions of high Reynolds shear stress
overlaid on velocity vector  field and
corresponding opening posture of the valve leaflet
at the peak systolic phase
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