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Conceptual Design and Characteristic Analysis of
a Superconducting Motor using Iron Cores in the Field
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S. H. Lee!, S. 0. Kwon', J. P. Hong?*, and Y. K. Kwon®

Abstract: This paper deals with the conceptual
design and characteristic analysis of core type
superconducting motor using iron cores in the field.
As the objective function of conceptual design, the
flux quantity per pole is selected. In order to reduce
the quantity of superconductors, the variations of flux
quantity per pole by changing the design variables
and area are investigated. Finally, the quantity of
superconductors between air-cored and core type
superconducting motor is compared under the same
motor capacity. In addition, the dimensions and
volumes of motors are compared.

Key Words: air-cored, flux quantity per pole, iron
cores, superconducting motor.
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Table 1. Design specifications.
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Fig. 1. Vertical section of air-cored type superconducting
motor.
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Fig. 2. Design procedure.

(b) Core type
Fig. 3. The comparison between air-cored and core
type models.
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Fig. 4. Design variables.
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Fig. 5. The effects of design factor.
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Fig. 6. Flux density at the shield according to the
change of shield thickness.
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Fig. 7. The configuration of analysis model.

Torque [ KNm |
R
.9

S

8

180+

20 15 10 5 0
Current phase angle (8) [ °]

Fig. 8 Torque profile according to the change of
current phase angle.

Table 2. The comparison between air-cored and
core type superconducting motor.

A RN
FF/EET 6/72
dEEgds 192 turns
AE7] HL7A 1800 mm 1700 mm
Zhgiz Z]} 575 mm 770 mm
=2 AR F 3229 turns 969 turns
97148 THD 2.5% 3.2%
HAE7) F3 26 m’ 2.8 m*
Z2RE AA 38 km 15 km B
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