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Abstract: Aiming at the problem that the relative position deviation of the transceiver coil in the magnetic
coupling resonance wireless power transfer system leads to the rapid reduction of transmission power and efficiency, A
power transfer mechanism with wide effective magnetic coupling region is constructed from the perspective of coil
physical parameter optimization. The aim is to increase the anti-offset ability of the system under the allowable range of
energy efficiency fluctuation. Firstly, the mapping relationship between system parameters and energy efficiency is
derived, and the coil parameters which affect the high efficiency transfer of the system are analyzed. Then, the effective
magnetic coupling region of power transmission is defined with the goal of high power and high efficiency transfer of
the system. Based on this, the coupling coil parameters are analyzed and optimized, and an optimal strategy for selec-
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ting universal transceiver coil parameters is formed. Finally, in
order to verify the correctness of the quantitative analysis of
the effective magnetic coupling region and the effectiveness of
the coil parameter optimization, a wireless power transfer
system prototype is built. The results show that when the
coupling distance is 5 cm and the efficiency is higher than
85% and the power fluctuation range is less than 25%, when

the coupling coil is a regular quadrilateral structure and the
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area ratio of the transmitting and receiving coils is 1:2.89, the power transfer mechanism has the largest effective magnetic coupling area.

Keywords: Wireless power transfer; magnetic coupling coil; effective magnetic coupling region
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