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Analysis of Electromagnetic Characteristics of a IMW Class HTS
Synchronous Motor

Abstract: On the contrary of a conventional motor
with very narrow air-gap. it is difficult to calculate
the accurate magnetic field distribution and the
performance of an air-cored superconducting motor
by 2 dimensional analysis, which does not use high
permeability material except outer machine shield.
This paper aims to do analysis of magnetic field and
force distribution from the 3 dimensional modelling
of a IMW class superconducting synchronous motor.
Especially, the field coil composed of Bi-2223
high-temperature superconductor and the outer
machine shield are modelled by finite element
analysis software according to their structures and
the self-inductance and Lorentz force are calculated
based on the 3 dimensional magnetic field
calculation. Moreover, the influence of an important
parameter, synchronous reactance, has been analyzed
on the machine performances such as voltage
variation and output power.

Key Words: superconducting motor, magnetic field,
magnetic force, 3 dimensional modelling, synchronous
reactance.
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Fig. 1. Synchronous motor equivalent circuit (left)
and phasor diagram (right).
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Fig. 2. Output power variation according to armature
current at different synchronous reactances.
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Fig. 3. Output power variation according to load
angle at different synchronous reactances.
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Fig. 4. Power factor variation according to armature
current at different synchronous reactances.
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