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The optimum arrangement of HTS bulks
in an active-maglev system composed of
multiple HTS bulks and electromagnet
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O We investigate the most suitable arrangement of HTS bulks in an active maglev system comprised of multiple HTS
bulks and an electromagnet. We measured levitation height and trapped field distribution of a field-cooled bulk as a
function of the location of the bulk in the radial direction of the electromagnet. In spite of unstable levitation, the
levitation height at the same operating current was increased with the distance between the axes of the bulk and the
electromagnet. The levitation force was closely related to the distance among the bulks and the interaction among the
bulks was observed when the distance is small. The maximum levitation force was obtained when the bulk was located
near the inner boundary of the windings. This implies that the location of multiple bulks realizing the maximum levitation
force is closely related to the sizes of electromagnet such as thickness, inner and outer radii and the most suitable
arrangement of multiple HTS bulks can be obtained by considering the magnetic field distribution generated by the

electromagnet.
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Fig. 1 Schematic drawing of an experimental setup for a
levitation height measurement.
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Fig. 2 Dependence of levitation height on magnetic field
distribution in a field-cooling process.
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Fig. 300 Magnetic flux density distribution above a bulk
exposed to an asymmetric magnetic field in a field-cooling
process.
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Fig. 400 Computed plots of Bz at a coil current of 10A.
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Fig. 5 Schematic drawing of an experimental setup for a
levitation force measurement.
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Table 1 Specifications of YBCO bulks.

No. |Diameter (mm)| Thickness (mm)| Weight (N)
90 31.5 11.4 0.493
91 31.6 11.5 0.487
92 31.8 11.2 0.488
93 31.3 11.7 0.492
& (50
2oWlo 20
(@) Type A (b) Type B
o 00
5o (93)2)
(¢) Type C (d) Type D

Fig. 70 Top view of four types of bulk arrangements used
in experiments.
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Fig. 80 Levitation height vs. coil current in four types of
bulk arrangement.
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Fig. 90 Magnetic flux density distribution above zero-
field-cooled multiple-bulks exposed to a magnetic field
generated by an electromagnet.
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Fig. 110 Most suitable bulk location for levitation force
in two types of electromagnets.
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