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Resonant Wireless Charging Technology of Electric Vehicles
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(School of Vehicle Engineering, Xi’an Aeronautical Institute, Xi’an 710077, China)

Abstract: This paper establishes a joint simulation model for the magnetically coupled resonant coil in
electric vehicle wireless charging by analyzing influencing factors of coil transmission performance. Accord-
ing to the simulation results comparing the coupling coefficient and transmission efficiency of different circu-
lar and square coupling coils in the case of offset, it is shown that the circular coil can still guarantee about
70% transmission efficiency in the case of lateral offset of 10 cm, and its output power is much higher
than that of the square coil. And the paper optimizes the structure parameters of the circular coil, adds the
E-type ferrite core, and optimizes the output power of the electromagnetic coupling coil by simulation,
even when the lateral offset reaches 20 cm, the output power also reaches 2 996.4 kW, ensuring 85% of
the transmission efficiency, and meeting the anti-offset performance transmission requirements of the
national electric vehicle wireless charging magnetic coupling coil.
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Tab.1 Design specifications and dimensions of magnetic coupling coil
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Tab.2 Test scheme for Y-axis offset of magnetic coupling coil
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Fig.5 Magnetic field distribution and magnetic line cloud diagram

of circular coil with Y-axis offset of O cm
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of circular coil with Y-axis offset of 10 cm
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Fig. 7 Magnetic field distribution and magnetic line cloud diagram

of circular coil with Y-axis offset of 20 cm
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Fig. 8 Magnetic field distribution and magnetic line cloud diagram

of square coil with Y-axis offset of 0 cm
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Fig. 9 Magnetic field distribution and magnetic line cloud diagram

of square coil with Y-axis offset of 10 cm
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Fig. 10 Magnetic field distribution and magnetic line cloud diagram

of square coil with Y-axis offset of 20 cm
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Tab. 3 Y-axis offset test parameters of circular and square coils
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efficiency of circular coil and square coil under different offsets
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Fig. 15 Magnetic field distribution and magnetic force line cloud

diagram of optimized circular coil with Y-axis offset of O cm
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Fig. 16  Magnetic field distribution and magnetic force line cloud

diagram of optimized circular coil with Y-axis offset of 10 cm
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diagram of optimized circular coil with Y-axis offset of 20 cm
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