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Optimization of the vane design for an enclosed— impeller type axial flow blood pump
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Abstract: We have been developing an enclosed-impeller type axial flow blood pump. In terms of the vane design of the
axial pump, we have determined a geometry of vanes as several design variables and have tried optimization of the vane
design by using an automatic optimization system that employed a genetic algorithm and CFD analysis. However, it is not
clear whether these design variables of vanes are effective to improve the pump performance in optimization system. The
purpose of this study is to examine the design variable of vanes which contribute to the increase in the pressure head. The
design variable which affected the increase in the pressure head most was shaft diameter of diffuser, and a 5.6%
improvement in the pressure head was confirmed. This analysis is useful in the selection of the design variables in the
automatic optimization system, and improvement in pump performance.
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Fig. 1 Pump outline of the axial flow blood pump
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Fig. 2 Design variables
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Fig. 3 Schematic of the Examination pump

Table 1 Experimental conditions
Working fluid Glycerin solution

Viscosity 33cP
Initial fluid value 500 mL
Flow rate 1~8 L/min

Circuit length 2 m (3/8”tube)
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Fig. 4 P-Q characteristics
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