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Field Loss Analysis and Cooling Analysis of
HTS Synchronous Motor
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Abstract Large industrial motors require a large area because of the high risk of shutdown accidents and large
industrial accidents due to the lowering of the dielectric strength of the armature windings and overheating problems.
Therefore, there is a demand for a large-capacity motor that has small size, light weight, and excellent dielectric
strength compared with conventional motors. Superconducting motors have advantages of high efficiency and output
power, low size, low weight, and improved stability. This results from greatly increasing the magnetic field generation
by using superconductive field coils in rotating machines such as generators and motors. It is very important to design
and analyze the cooling system to lower the critical temperature of the wires to achieve superconducting performance.
In this study, a field loss analysis and low-temperature heat transfer analysis of the cooling system were performed
through the conceptual design of a 100-HP high-temperature superconducting synchronous motor. The field loss
analysis shows that a uniform pore magnetic flux density appears when high-temperature superconducting wire is
used. The low-temperature heat transfer analysis for gaseous neon and liquid neon showed that a flow rate of 1 kg/min
of liquid neon is suitable for maintaining low-temperature stability of the high-temperature superconducting wire.

Keywords : Field Loss Analysis, Heat Transfer Analysis, High Temperature Superconducting(HTS), Superconducting

Coil, Synchronous Motor
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Table 1. Design specifications of the HTS synchronous

motor
Items Design Specification
Rating capacity 100HP
Rating speed 1800rpm
Frequency 60Hz
Pole number 4
Rating voltage 380V
Rating current 119A
Field Rating current 100A

Table 2. Distribution of turn number for HTS field

winding
Items Design Specification
Wire material BSCCO-2223
Coil shape Racetrack type
winding types Double Pancake type
Operating current of coil 100A
Number of phase turns 500
Number of turns 6 layer Pancake 37
Number of turns 5 layer Pancake 68
Number of turns 4 layer Pancake 60
Number of turns 3 layer Pancake 106
Number of turns 2 layer Pancake 97
Number of turns 1 layer Pancake 132
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Fig. 1. Conceptual design of 100HP HTS synchronous

motor
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