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In this research, to improve the quality of life of kidney disease
patients, a one-degree-of-freedom controlled magnetic bearing for compact centrifugal pumps is
developed. The dimensions of the fabricated magnetic bearing are 90mm in diameter, 120mm in height,
and its mass is 1.51kg. When the rotor is levitated from an axial displacement of 0.3 mm, the
required coil current is 2.5A. The vibration of the rotor is within approximately + 2u m during

levitation.

Moreover, to rotate the impeller of the centrifugal pump, a motor is designed. The motor can

rotate the rotor up to 2000 rpm.

Furthermore, simulations are performed for the flow of blood in the

centrifugal pump, and the inlet flow velocity of blood and impeller rotational speed are optimized.
When the rotational speed exceeded 2750 rpm and the blood inlet flow velocity is 1.2 m/s, the
separation efficiency of blood cell components is about 45%
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Fig.4 Prototype of proposed bearing
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Fig.5 Bearing responses at a start up
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