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Simulation design of permanent magnetic structure in a HTS

maglev energy storage and attitude control flywheel

CHENG Cheng'?, LIN Qingguo'*, ZHANG Zhiyuan'"
(1. Shanghai Institute of Space Propulsion,Shanghai 201112, China;
2. Shanghai Engineering Research Center of Space Engine, Shanghai 201112, China)

Abstract: According to the requirement of micro satellite, a type of structure of HTS maglev energy
storage and attitude control flywheel was proposed. Based the H-method, the magnetic field and levitation
force of permanent magnetic (PM) structure coupled with HTS stator were analyzed through simulation
calculation. Comparing three types of permanent magnetic structure, the Halbach configuration was adopt-
ed for its largest levitation force and lowest magnetic field in the sensitive component zone. By adjusting
height and width of central magnet in Halbach configuration and keeping the size of the PM zone, aiming
at largest levitation force and limiting external magnetic field, the optimal PM structure with levitation
force about 1 084 N was obtained.
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Fig. 1 Schematic of ground test device for the HTS

maglev energy storage and attitude control flywheel
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Fig. 2 Calculation model and mesh
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Tab.1 Design size of permanent magnetic

structure and HTS array loop
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Fig. 3 Experimental and simulational levitation
forces of the YBCO (@30 mm x H20 mm) and NdFeB

permanent magnet (@30 mm x 30 mm)
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Fig. 4 Three permanent magnetic structures

relative to HTS axial symmetry
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Fig.5 Calculated magnetic fields for the three permanent

magnetic structures coupled with HTS array loop
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Fig. 6 Magnetic density distribution and electric
current density distribution of the HTS array loop for

Type-III Halbach permanent magnetic configuration
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Fig.7 Calculated levitation forces and magnetic
fields (20mm above permanent magnetic structure)

of the three configurations
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Fig. 8 Relationship between the levitation force and
magnetic peak (20 mm above permanent magnetic

structure) with the center’s width
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Fig. 9 Relationship between the levitation force
and magnetic peak (20 mm above permanent

magnetic structure) with the center’s height
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