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Efficiency Analysis of Magnetically Coupled Resonant Superconducting

Wireless Power Transfer System

ZOU Tanyuan , DAI Peng , SHENG Xin , GUO Yanqun, CAI Chuanbing
(Department of Physics, College of Sciences, Shanghai University, Shanghai 200444, China )

Abstract: It proposed a superconducting-copper magnetic coupling resonant wireless power transfer (WPT) system. The transmitting
coil uses superconducting materials and the receiving coil uses copper materials, which makes the WPT system have high transfer
efficiency. Firstly, the principle of magnetically coupled resonant WPT was analyzed, then the resistance of superconducting coil and copper
coil was measured and the relationship between quality factor and frequency was calculated and analyzed. Finally, the transfer efficiency of
superconducting-copper magnetically coupled resonant WPT system was experimentally measured, and using the conventional copper coil
as a control group, the relationship between transfer efficiency and axial or radial offset distance was analyzed. Experimental results show
that application of superconducting coils can significantly improve transfer efficiency of system; compared with the copper WPT system,
the supper conducting WPT system has an efficiency improvement of at least 12.4% during axial offset, an efficiency increase of at least
11.3% during radial offset. The transfer efficiency of the supperconducting WPT system is almost unchanged when the radial distance is
short (1~4 cm), and these performances indicate that the magnetic coupling resonance superconducting WPT system has broad prospects in
the field of electric vehicles or transportation.
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Fig. 1 Schematic diagram of wireless charging for
electric vehicles
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Fig. 2 Basic circuit of magnetically coupled resonant wireless
power transfer
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Fig. 3 Caoil resistance as a function of frequency
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Fig. 4 Coil quality factor as a function of frequency
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Tab.1 Wireless transmission experimental parameters
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Fig. 5 Practical picture of conventional wireless
transmission experiment
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Fig. 7 Transmission efficiency varying with axial offset
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