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3-D field distribution effect on HTS synchronous motor
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Abstract - A superconducting synchronous
motor has  different electromagnetic  structure
from the conventional machine. With the help

of superconductor having much higher operating

current density ° than normal conductor,
superconducting motor can eliminate most of
iron core filled inside of the conventional
machine. This air-cored structure could be

analysed and designed theoretically based on

2-dimensional(2-D)  magnetic  field  distribution
assuming that the windings are extended
infinitely toward the axial direction. However,

the actual structure of superconducting motor
has the end regions interconnecting the straight
parts of the same cross-section with the 2-D
model. Therefore, this actual 3-D model has
smaller field distribution than the 2-D model
In this paper, we consider the effect of the end
regions on the output of a HTS model motor
and suggest more accurate design approach
through comparison of 2-D and 3-D magnetic
field analysis results.
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Table 1 Specifications of the
designed HTS Synchronous Motor
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Fig.2 Mesh-generation for 2  dimensiona!

FEM analysis
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Fig3 FEM analysis result of generated
torque according to the torque angle
variation
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Fig.5 Comparison of Br distributions along
the armature coil at 2-D and 3-D analysis
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