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Magnetic Field Shielding Optimization for DD Coil-based
Electric Vehicle Wireless Charging System
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(School of Automation, Wuhan University of Technology, Wuhan 430070, China)

Abstract: The wireless charging technology for electric vehicles can overcome the shortcomings of traditional
wired charging methods such as low convenience and high safety risk, but the magnetic flux leakage in its transmission
process may lead to electromagnetic interference and even pose a threat to human health. To solve the magnetic flux
leakage problem in wireless charging, the magnetic field distribution around a high-power DD coil is studied, and a
novel active shielding design is proposed, i.e., the active shielding coil is directly connected in series with the primary
coil to reduce the leakage magnetic field. At the same time, the additional coupling between the shielding coil and the
receiving coil of the wireless charging system is eliminated. In addition, multi-objective optimization is performed to
determine the optimal parameters of the shielding coil with the maximum magnetic flux density of the target surface,
the output power of system load and the system transmission efficiency as the objective functions. Finally, a 5 kW
experimental prototype was built to verify the analysis results and investigate the effect of the shielding coil on the
system parameters. Results show that the optimized shielding design reduces the magnetic field intensity in the target
region by 33.5%, while the power and efficiency of the wireless charging system are not significantly reduced.
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Fig. 1 Three areasinside and outside electric vehicle
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