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Analysis and Design for Underwater Magnetic Resonance-Based
Wireless Power Transfer System

KANG Le, HU Yuli, ZHANG Kehan

(School of Marine Science and Technology, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Aiming at leakage of electric connectors working in seawater, a model of three-coil
magnetic resonance-based wireless power transfer system is established, which contains launch
coil, receive coil and load coil. The receive coil has high quality factor, and the load coil is made
by one-turn wire to reduce the resistance, hence the problem of low efficiency in two-coil and
four-coil models is solved. The transmission characteristic of electromagnetic wave in seawater is
analyzed. The relationships of output power and efficiency with underwater transmission
distances from each coil to the other are also discussed. A three-coil prototype of magnetic
resonance-based wireless power transfer system is designed, and the experiments show that the
prototype efficiency reaches 60% for distance of 12 cm in seawater.
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