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Clarification of the Internal Flow and Estimation of Cythemolysis
Characteristics on the Axial Flow Blood Pump with Eccentric Drive
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Abstract: In this study, the decrease in rotating speed was investigated by a hydraulic test. As a result, rotating speed of the pump with

the eccentric drive achieved reduction of 8.2 % to 9.3 %, and the loss factor was reduced by 33 %. The measured results by PIV

show that reverse flow in axial direction were controlled but velocity gradient around the impeller tip was high in narrow clearance

side between the tip and the pump casing for the pump with eccentric drive. Also, high cythemolysis characteristics were observed
for the pump with eccentric drive.
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Figure 2 Schematic diagram of circulation circuit
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Figure 1 Cross-sectional view of the axial flow pump
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Figure 3 Sectional view of the impeller and laser light sheet
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Figure 4 PIV nalytic range around the impeller
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Figure 5 Contour map of tangential velocity gradient
near the blade tip

Table 1 Mean velocities in the PIV analytic range

Near the blade tip In flow pas;f;]deel;etween the
Axial Tangential Axial Radial
Eccentric
e 175 859 973 -4.70
Eccentric
i 35.2 425 670 478
Normal 1 -473 2,230 642 492
Normal 2 -178 1,640 368 537
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