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Improvement of Axial Flow Blood Pump with Hydrodynamic Bearing
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Abstract: We are developing an axial flow blood pump with hydrodynamic bearings as ventricular assist device for
destination therapy. The axial flow blood pump is composed of a spindle rotor, a diffuser, a pump housing and a brushless
DC motor. The spindle rotor consists of the enclosed impeller, permanent magnets and two conical spiral groove bearings.
The vane shape was redesigned based upon the computational fluid dynamic simulation. And the brushless DC motor was
also improved in order to increase the pump efficiency. The prototype pump has a diameter of 54 mm, a length of 121 mm.
The basic performance was evaluated using a closed-loop mock circulation. A flow rate of 5 I/min with a pressure head of
100 mmHg was achieved at a rotational speed of 8,500 rpm. Then a levitation distance of approximately 20 microns was
obtained. The improved axial flow blood pump displayed sufficient hydraulic performance and durability.
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Axial flow blood pump

Fig. 1 Picture of axial flow blood pump with spindle rotor
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Fig. 3 hydraulic pump performance
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Fig. 4 Levitation performance
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