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3D Field Analysis And Circuit Parameter Calculation of
Superconducting Homopolar Synchronous Motor

Young Han Cho, Tan Il Sung, Young Sun Kim and Il Han Park
Sungkyungkwan University

Abstract - In comparison with conventional motors,
Superconducting Homopolar Synchronous Motors (SHSMs)
have advantages that it generates high magnetic field by
superconducting winding. Therefore, superconducting coil used
in SHSM can reduce the motor size and enhance the motor
efficiency for high torque applications under the space
constraints for propulsion system. During the design process
of SHSM, it is required to evaluate the performance of initial
design model, that is accurately analyzed using 3D magnetic
field modeling large air-gap and flux distribution of axial
direction is properly taken into account.

In this paper, we analyze magnetic field of a homopolar motor
with a 4-pole homopolar rotor and a stator of 3 phase
windings. The field analysis is done using 3D finite element
analysis which can reflect the end effect and overhang
winding. And we extract mutual inductances between a rotor
wind and the 3 stator windings. The extracted inductances
are used for evaluation of overall motor performances that are

calculated with generalized circuit theory of electrical
machines.
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