e
m, gk Ho|eipe

Study on the design of air cored superconducting motors
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Abstract - This paper presents a design
method for superconducting motors. In order to
consider large air-gap effects, three
dimensional equivalent magnetic circuit network
method (3D EMCN) is used in design process.
The proposed design process consists of five
steps. Firstly the ranges of electrical
parameters, such as electromotive force and
synchronous reactance, are investigated to get
object output characteristics under
specifications. And then, the detail motor
dimensions are decided within the range of the
parameters. In third and forth steps, the
parameters are obtained by analysis using 3D
EMCN. At last, the characteristics of designed
model are confirmed.
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Fig. 1.

The
superconducting motor.
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Fig. 2. Configuration of magnetic circuit
network

Fig. 3. Analysismodel by 3D EMCN
(left- side) vs. real model (right-side).
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(a) Load current (b) Efficiency
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Fig. 5. Load current, efficiency, load angle.
power factor by inductance and EMF changes.
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Fig. 6. Variation of dimensions according to
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Fig. 7. Input parameter, flux density according
to the length of rotor coil.
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Fig. 9 Characteristics of a superconducting
motor
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