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eywords . . . . .
propulsion, High magnetic field, Cooling, Bulk superconductor, FEM calculation
Applications using high-Tc superconductors

Technical *  Cryocooling system for superconductor
Support Skills . Renewable energy conversion by renewable sources

Research Contents ‘

From the fact that the infrastructure and logistics of land is subjected to catastrophic damage in the Great
East Japan Earthquake that occurred in March 2011 in Japan, transportation and power supply from the
sea has been focused. Energy-efficient storage, power generation and propulsion technology in electric
propulsion ship is attracting attention as one of the solution.

In our research group, to conduct the research prototype of the propulsion electric motor with a high-
temperature superconducting material which is known as an ultimate energy saving material, we have
created several key technology that are important elements to realize industrial superconducting motor.
Extremely high Magnetic field produced by “bulk high-temperature superconductor” made of single-grain of
the superconducting material, and "superconducting coil" which is composed by winding of the tape-like
superconducting material.

In addition, for the establishment of the superconducting rotating machine was set to field, and conduct

demonstration of rotation test to make full use of the control technology and electronics basic in rotation test
and evaluation test. We conduct ongoing research towards the realization of the superconducting rotating
machine consisting of complex field of electrical, machinery and applied physics.

Research career

-Development of the superconducting current lead for superconducting electric motor

-Demonstration and evaluation rotation test of the superconducting motor

-Capture flux improvement of bulk superconducting field by magnetic material addition

-Heat loss reduction of the superconducting rotating machine with Magnetic Field Deflection method
-Study of tidal current synchronous generator by applying the superconducting magnetic field

-Research on key technologies of the new type of armature for the full superconducting rotating machine

Available Facilities and Equipment

OXFORD 120A class DC current source

Various type of vacuum pump

Demonstration kit of superconducting levitation

Sensors and measurement system for low temperature

Electrical measurement systems (Labview, NI compact DAQ)
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