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Table 3 Theoretical and measured critical coupling

BoE S L L RE/ %
1 0.001 0.005 7 0. 006 5 14. 04%
2 0.010 0.0131 0.014 5 10. 69%
3 0.020 0.022 9 0.0253 10. 48%
4 0. 050 0.0530 0.055 8 5.28%
5 0. 090 0.0930 0.096 9 4.19%
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The Filter Equivalent Model and Impedance Matching
Optimization for MRC-WTP Systems

YAN Wen-jun, XING Li-kun

(School of Electrical and Information Engineering, Anhui University

of Science and Technology , Anhui Huainan 232001 , China)

Abstract; An impedance matching optimization method based on BPF theory is proposed to solve the problem
that the traditional magnetic coupled resonant wireless power transfer with complex loads is too complex to achieve
the optimal impedance matching in practical application, which will affect the power transmission efficiency. In the
first place, a model of magnetic coupled resonant wireless power transfer system which can be equivalent to a band-
pass filter is established , the analysis process is simplified and the direct expression of impedance matching for
wireless power transfer system is obtained; Next, based on the analysis of the effect of impedance matching on
power transmission efficiency, the theoretical optimal impedance matching under complex loads is obtained, and the
practical design constraints for optimizing power transmission efficiency in low quality factor coupled resonant system
are revealed. Finally, simulation and experiment show that the optimal impedance matching design proposed in this
paper can make the system more adaptive.

Key words; impedance matching; Bandpass filter; general coupling matrix; impedance inverter; wireless

power transfer
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