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Abstract: In order to reduce the loss of magnetic bearing in flywheel energy storage system, a permanent magnet
biased magnetic bearing is designed. The working principle of the permanent magnet biased magnetic bearing is ana-
lyzed and the mathematical model is established. On this basis, the parameters of the permanent magnet biased
magnetic bearing are designed, and the electromagnetic field is analyzed with the finite element simulation software.
The design of the permanent magnet biased magnetic bearing is verified by the experiment of the flywheel energy
storage system. Compared with the magnetic bearing, the loss of magnetic bearing is significantly reduced. which
provides the basis for the long-term stable operation of flywheel energy storage system.
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Fig. 1 Structure and magnetic circuit diagram of

permanent magnet biased magnetic bearing
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Fig. 2 Equivalent magnetic circuit diagram of magnetic bearing
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Tab. 1 Design input conditions of magnetic bearing for FESS
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Tab. 2 Design paramenters of permanent

magnet biased magnetic bearing
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Fig. 3 Magnetic field of permanent magnet bearing
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Fig. 4 Bearing capacity versus current curve
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Fig. 5 Bearing capacity versus displacement curve
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Fig. 7 Displacement and current signal of magnetic bearing
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Fig. 8 Current waveform of active magnetic bearing
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