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Efficiency improvement of magnetic resonant wireless power transmission
system based on frequency tuning

WANG Zhiyuan, HU Taiping, YANG Yang
(College of Electronics and Information Engineering, Sichuan University, Chengdu Sichuan 610065, China)

Abstract: Theoretically, the magnetic coupling resonance wireless power transmission system can be
designed to achieve high efficiency within the critical coupling zone. However, the system efficiency will
decrease sharply when the distance is in the weak coupling zone and the resonance frequency will split
when the distance is in the strong coupling zone. Therefore, a planar spiral coupling coil with ferrite core
is designed and fabricated. Then the frequency tuning system is designed to keep the high transmission
efficiency even when the transmission distance changes in the strong coupling zone. Measurement results
demonstrate, when the transmission distance changes between 5-20 cm, the designed wireless power
transmission system can guarantee an efficiency above 80%.
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Fig.1 Equivalent circuit model of two-coil system
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Fig.2 Coupling coil structure with ferrite core
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Tablel Simulated system parameters

parameter Li(L2)/pH Ci(Ca)/F Ri(R)/Q2  fo/kHz

value 110.0 22.0 0.5 103.0
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Fig.3 Simulated efficiency varying with receiving load
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Fig.7 Waveforms of voltage and current phase in frequency tuning experiment
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