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Fig1 Block diagram of electric vehicle wireless charging structure
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Fig 3 Structure diagram of coupling coil
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Table 1 Simulation parameters of magnetic coupling coil
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Table 2 Sparse Coil Parameter Setting Table
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Fig 9 Coupling coil optimization process
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Optimal Design of Coupling Coil for Wireless Charging System of Electric Vehicle

GUO Wei',ZHANG Jian®
1. School of Mechanical & Automotive Engineering, Anhui Water Conservancy Technical College, Hefei Anhui 230011, China;
2. School of Electrical Engineering and Automation, Hefei University of Technology, Hefei Anhui 230009, China

Abstract: In order to improve the coupling coefficient of magnetic coupling mechanism of electric vehicle wireless charging sys-
tem, based on the analysis of the influence of coupling coil parameters on series compensation network , the effects of transmis-
sion distance, internal and external warp size and winding mode of single circular magnetic coupling coil on self inductance coef-
ficient and coupling coefficient are studied by using electromagnetic simulation analysis method. The results show that the stabil-
ity of the self inductance coefficient of the magnetic coupling coil is affected by the ratio of its outer diameter to transmission dis-
tance. The smaller the ratio of the outer diameter of the magnetic coupling coil to the transmission distance , the more stable the
self inductance coefficient of the magnetic coupling coil. When the transmission distance and the outer diameter of the magnetic
coupling coil are determined, the smaller the ratio of the inner diameter to the outer diameter of the magnetic coupling coil, the
higher the coupling coefficient of the coupling coil. When the transmission distance, outer diameter and mutual inductance of
the two magnetic coupling coils are the same, the coupling coefficients of the coils with different winding methods are also differ-
ent. The coils with increased winding methods such as turn spacing can obtain higher coupling coefficients.

Keywords : design optimization; magnetic coupler mechanism; coupling coefficient; electric vehicle wireless charging
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