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PT Symmetric Spatial Wireless Power Transfer System
Based on Coil Switching

XU Xingpeng, Student Member, CPSS, GUO Feng, HE Xiyu
(School of Information Engineering, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: In response to the challenges posed by fluctuating load power and reduced efficiency due to
variations in the angle and position of a receiving coil, a parity time (PT) symmetric spatial wireless power
transfer system based on coil switching is proposed. First, the mathematical model of a cubic structure is
established, which is endowed with double-layer space spiral coils on all of its six sides. Simulation results verify
that under the condition of equivalent turns and radius, the double-layer coil exhibits a larger inductance and a
better coupling performance than the single-layer space spiral coil, and the corresponding design is more compact.
Second, the operating frequency and transmission characteristics of SS compensation throughout the whole
coupling region are derived. Given the frequency splitting phenomenon existing in the PT symmetric region, a
primary-side frequency detection coil switching strategy is put forward to enable adaptive switching in different
power supply regions. Finally, experimental validation was carried out, and results show that under specific
frequency conditions in a three-dimensional space, the receiving coil can consistently maintain a stable power
output of 18 W and an efficiency exceeding 80%, with power fluctuations remaining within 6.7%, thereby
validating the effectiveness of the proposed strategy.
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Tab. 1 Simulation parameter s of two coils
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