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Abstract: To study the compensation networks in wireless charging systems and the safety of
electromagnetic exposure in wireless charging with charging coil for electric vehicles, the
transmission characteristics of four basic resonance compensation networks are analyzed. Then, a
double-sided LLCC resonant topology is proposed and analyzed based on the circuit model
theoretically. The four basic resonance compensation networks and the double-sided LCC
resonant topology are compared with respect to the transmission power and the transmission
efficiency using the Matlab/Simulink software. The coupling coefficient and magnetic flux density
are studied at different air-gaps and misalignments between the primary coil and the secondary
coil. A human body model is modeled to study the magnetic flux density at different measuring

points using the finite element method software COMSOL. The results show that the double-
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sided LCC resonant topology has a high anti-offset capability, which is suitable for dynamic high-

power wireless charging for electric vehicles.

Moreover, the maximum magnetic induction

intensity at the ankle point is 2. 043 T, accounting for 7.57% of the threshold. The magnetic

induction density at other points in a human body model is below the safety limits of

GB/T 38775. 4—2020 guidelines. It indicates that the high frequency electromagnetic exposure

produced by coils will not affect human electromagnetic safety when the electric vehicles are

wireless charged. The assessment in this paper is conducive to the development of wireless

charging for electric vehicles.

Keywords: electric vehicle; wireless charging; magnetic coupling resonance; double-sided LCC

resonant topology; electromagnetic safety
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Fig. 1 The composition diagram of magnetic coupling

resonance wireless power transmission system
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Fig. 19 Curves of magnetic flux density versus the distance
from measuring point to ground for different coil

models
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