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Optimal Design of Permanent Magnetic Bearing to support weight of Large Flywheel
Energy Storage Systems
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Fig. 1. Structure and magnetization patterns of
PMB (a) Axial array type, (b) Halbach array type
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Fig. 2. Thrust bearing concept with axial
permanent magnet array

3. Optimization
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Table 1. Optimization results
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Fig. 3. Variation of axial force with respect to axial
displacement of axial array type
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Fig. 4. Variation of axial force with respect to axial
displacement of Halbach array type
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Array pattern No. Layers PM height L_sep Z_off PM volume Force
[mm] [mm] [mm] [cm’] [N]

Axial array 3 10.5 6.3 8.3 2541 2700
Halbach array 3 7.8 - 7.4 1882 2700
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