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Research on the coil shape of dynamic wireless power transfer system
LI Meizheng, LI Dongyi, CHEN Jingdong, YANG Peng, TIAN Yupeng
( CRRC Qingdao Sifang Rolling Stock Research Institute Co., Ltd., Qingdao 266031, China )

Abstract: The wireless power transfer system uses the coupling coil as the medium to transmit the energy. It is
important to choose the coil shape reasonably for the dynamic application scenario to improve the efficiency of
the system. Firstly, the expression of efficiency under LCC/S topology is derived, then the rectangular and double
D-shaped coupling coil models are established by ANSYS, and the mutual inductance curves of the secondary
coil in the process of horizontal movement, vertical offset and lateral offset are obtained by simulation. Then, the
advantages and disadvantages of the two types of coil are analyzed, so that the double D-shaped coil should be

selected in the dynamic wireless power system. The correctness of the simulation results is verified by experiments.
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Fig. 3 Efficiency versus mutual inductance curve
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Tab. 1 Coupling coil parameters
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Fig. 5 Simulation model of coupling coil with two shapes
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Fig. 6 Pure coil-distribution of magnetic induction intensity
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Fig. 7 Coil with magnetic core - distribution of magnetic
induction intensity
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Fig. 8 Schematic diagram of coupling coil
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Fig. 9 Curve of mutual inductance changing with horizontal

displacement
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Fig. 10 Curve of mutual inductance changing with vertical offset
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Fig. 11 Curve of mutual inductance changing with lateral offset
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Fig. 12 Winding mode of coupling coil
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Fig. 13 Curve of mutual inductance changing with horizontal

displacement
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Fig. 14 Curve of mutual inductance changing with vertical distance
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