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Abstract: The wireless charging technology for electric boats charging applications has gradually attracted
attention. Due to the long wireless charging transmission distance of electric boats, the coupling coefficient and
anti-misalignment capability of a magnetic coupler will decrease sharply with an increase in the transmission distance,
thus reducing the transmission efficiency and output power. A novel solenoid magnetic coupler is proposed, and the
finite element simulation models of magnetic couplers with different structures are built to compare their performance.
In addition, the proposed solenoid magnetic coupler is optimized, and the corresponding magnetic shielding device is
configured. Compared with those of the traditional solenoid magnetic coupler, the use of magnetic core and Litz wires
of the novel solenoid magnetic coupler are reduced by 32% and 38%, respectively, thus effectively improving its
coupling coefficient and anti-misalignment capability. Finally, a set of wireless charging prototype was built, and the
transmission efficiency can reach 88%. The experimental results were consistent with the simulation results.
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Fig. 3 Model of typical solenoid magnetic coupler
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Tab. 1 Simulation results of different magnetic couplers

LR BRI 254 /m TR % k IEXT k(X=500 mm) k(Y=500 mm)
107.82 91.76 0.1554 0.048 9 0.049 0
ATz
107.52 90.94 0.144 3 0.061 5 0.0612
112.64 74.63 0.087 7 0.049 8 0.005 5
111.24 93.67 0.142 1 0.1145 0.0452
PR
110.40 93.82 0.146 3 0.116 5 0.046 8
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with misalignment
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