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Hydrodynamic Investigation of a Floating-type Monoleaflet Polymer
Heart Valve under Steady Flow Condition

Bock Choon Pak*, Joon Woo Kim*, Byoung Joon Baek*, Byoung Goo Min**

* School of Mechanical Engineering, Chonbuk National University,

** Department of Biomedical Engineering, Seoul National University

Abstract : An experimental investigation was performed under
steady flow condition to assess hydrodynamic performance
of floating-type monoleaflet polymer valves (MLPV) with
different leaflet thickness. The St. Jude Medical valve (STMV)
was also used for comparison tests. Pressure drops of MLPVs
are larger than those for other types of polymer valves and
mechanical valves. Furthermore, the thicker is the leaflet
thickness of a polymer valve, the larger arc the corresponding
press drop. The velocity profiles for MLPV reveal a large
reversed flow region downward to the valve position. The
maximum wall shear stresses of MLPVs at a flow rate of 30
I/min are in the range 54-130 dyn/cm’, and the corresponding
maximum Reynolds shear stresses are in the range of 100 -
500 dyn/emy’ , respectively. Both are beyond the allowable
limit clinically. In contrast, floating-type monoleaflet polymer
valves show better hydrodynamic performance in leakage
volume. From the designing point of view, it can be concluded
that the optimum thickness of leaflet for better hydrodynamic

performance is one of the important parameters.

Key words : Polymer heart valve, Pressure drop, Veloéity
Distribution, Leakage Volume, Steady Flow
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Fig. 1 Detailed description of a floating-type monoleaflet
polymer valve
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Fig. 2 Schematic diagram of flow loop for steady flow
experiments
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Fig. 3 Experimental setup for leakage volume test
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