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Abstract : The non pulsation blood pump is divided into axial flow and centrifugal style according to the direction of inlet and outlet
flkew. An axial flow blood pump can be made smaller than a centrifugal blood pump because centrifugal pump’s rpm is fewer than
axial flow pump.

Hemolysis is an important factor for the development of an axial flow blood pump. It is difficult to identify the areas where
hemolysis occurs. Evaluation of hemolysis both in in-vitro and in-vivo test requires a long-time and more expensive. Computational
fluid dynamics(CFD) analysis enables the engineer to predict hemolysis on a computer which just can get not only amount of
hemolysis but also location of hemolysis. It takes shorter time and less expensive than in-vitro test. The purpose of this study is to
get Computational fluid dynamics in axial flow pump and to verify the accuracy of prediction by the possibility of design comparing
CFD results with in-vitro experimental results. Also, wish to figure out the correction method that can bring improvement in shape
of axial flow blood pump using CFD analysis.

Key words : artificial heart, CFD(Computational Fluid Dynamics), axial flow blood pump, hemolysis, in-vitro test
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Fig. 1. Diagram of the axial flow blood pump which is
transplanted at the heart valve position
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Fig. 2. Shape of axial flow blood pump
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Table 1. The impeller design point

impeller2] €& Domm] 22.0 22.0
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Table 2. Boundary condition of the CFD analysis

fluid density 1059kg/m’
materials viscosity |0.0036Pa - s
inlet pressure 6650 Pa
outlet mass flow | 0.088 kg/s
boundry stationary
condition general default wall absolute
o spinning
rotating impeller wall relative
W zEde 24 F) 0.5m/s
initial guess turbulence intensity 0.001(low)
viscosity ratio 1.0
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