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Experiment and design improvement of an axial flow blood pump
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(1. _School of Jet Propulsion,
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Abstraet: \The numerical investigation and experimental results of the proto-pump LAP-
00 show that at ‘design rotational speed-of 9 000 r/ min, the flow rate corresponding to the
highest efficiency point is 11'L/ min, which is much higher than clinical use (3~ 8 L/min) ,
causing the pump.to work at off design point in clinic use with a low efficiency. Besides, in
the diffuser region,flow separation and recirculation may cause blood stagnation and throm-
bosis. The improved design for pump LAP23 decreases the design rotational speed from
9000 r/ min to 8000 r/min, thus reduces the high shear stress on blood cells at impeller tip;
meanw hile, it decreases the design flow rate to 6 L/ min and eliminates flow separation and

recirculation in the diffuser region.

Key words: blood pump; axial flow; numerical simulation; hemolysis; thrombosis
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Table 1 Dimension comparison of two pumps

b

LAP 00 LAP23
/ mm 17.5 17.5
/ mm 12.5 14.5
/ mm 2.50 1.50
/mm* 117.8 75. 4
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Table 2 Comparison of performance parameters
between LAP 00 and LAP 23

LAPROO LAP23
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Table3 CSS comparison of the two pumps

LAP 00O LAP23

CSS,intPa 0.008 0.013
CSSna/ Pa 781. 63 558. 62
CSS /Pa 7.31 5.50
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320 ms. ,
LAP-23 R
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