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Design of a novel coil structure for dynamic wireless power transfer
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Abstract; To improve the voltage and power fluctuations arising from large spacing between the trarsmitting arrays
in the dynamic wireless power transfer ( DWPT) systems, this paper proposes a novel transmitting structure.
Firstly, based on the bipolar pad ( BPP) coil structure, the domination transmitter ( Dix) coil and the compensation
(Cx) coil are connected serially to form a transmission segment. The DWPT system adopts segment control to
minimize losses. Secondly, decoupling capacitors are used to decouple the Ditx coil and Cx coils, and the circuit
principles of the system are analyzed. Then, the coupling structure is optimized and designed using Ansys Maxwell
finite element analysis software, and the optimal switching positions are selected to minimize power fluctuations.
Finally, an experimental platform is set up to validate the feasibility of the structure. The experimental results show
that the power fluctuation of the new magnetic coupling structure is 3.9% , and the voltage fluctuation is 2.9%.
Compared with the previous coupling structure, the power fluctuation has decreased by 15. 8% , and the voltage
fluctuation has decreased by 7. 6% . In the transition region between adjacent Dix coils, compared with the
improved coupling structure, the power output has increased by 33. 8% , with the system's transmission efficiency
stabilizing around 88% . The proposed novel transmitting structure in this paper helps reduce the fluctuations in
output voltage and power during the movement process, and provides a theoretical support for the design and
application of magnetic coupling structures.
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