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Study on a double c-shaped superconducting induction heating device based on rotating copper ring

Haisi Yang, Wenfeng Zhang

Nanjing University of Posts and Telecommunications, Nanjing, Jiangsu

[ Abstract] Compared to traditional induction heating technologies with efficiencies below 40%, high-
temperature superconducting (HTS) induction heating technology demonstrates superior heating efficiency and
significant market competitiveness. Building upon existing research on HTS induction heating devices, this paper
proposes a double-C-shaped superconducting induction heating device based on a rotating copper ring. A highly
conductive copper ring rotates within the DC magnetic field generated by energized superconducting coils, cutting
magnetic flux lines. This induces eddy currents within the copper ring, generating heat which is then transferred
across an air gap to heat aluminum ingots. Finite element modeling of the device were performed using COMSOL
Multiphysics software. Employing boundary layer meshing and adiabatic boundary conditions, magneto-thermal
multiphysics coupling simulations and torque calculations were conducted. The study specifically investigated the
influence of copper ring rotational speed and thickness on magnetic field distribution and eddy current density
distribution within the ring. The research confirms that the rotating copper ring design increases eddy current losses
by 33.2%. These findings provide theoretical support and a reference framework for the optimized design and
performance enhancement of high-temperature superconducting induction heating equipment.
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