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Research on Efficiency Optimization M ethod for
Dual-transmitter Wireless Charging System
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(College of Computer and Control Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract: Charging efficiency is an important index for evaluating the performance of a wireless charging system.
A dual-loop control method based on current proportion is proposed to improve the charging efficiency of a layered
magnetic coupling wireless charging system with dual transmitting coils, which can achieve constant voltage and
constant current output while improving the system efficiency by approximately 4%. First, the working principle for the
dual-transmitter wireless charging system based on LCC-S compensation network is introduced, a mutual inductance
model is established, and the relationship between output voltage and current is deduced. Then, the coupling
relationship between the changes in mutual inductance and system efficiency is studied, and a double closed-loop
control method based on the optimal current proportion is proposed to achieve constant current and constant voltage
output by outer-loop control and efficiency optimization by inner-loop control current distribution. Finally, the
feasibility of the double closed-loop control strategy with optimal efficiency was verified by simulations and an
experimental platform with 250 W.
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Fig. 1 Schematic of topology of dual-transmitter wireless charging system
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Fig. 2 Equivalent T-type circuit
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Fig. 3 Mutual induction model
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Fig. 4 Smplified model of wireless charging system
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Fig. 5 Simulation result under constant current control
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Fig. 7 Simulation result under current proportion control
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