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Anti-Deflection Coupling Coil for Magnetically Coupled Resonant
Wireless Charging technology of Airport Electric Shuttle Bus
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2. School of Automobile, Chang’an University, Xi’an 710064, China)

Abstract: The airport electric shuttle bus has good adaptability to the dynamic wireless power transmission
technology of electric vehicles due to its fixed usage environment and generally low ground clearance design.
To further investigate the influence of coupling coil configuration on the anti-bias transmission performance,
an LLCC-S compensation circuit adapted for dynamic wireless charging of electric vehicles is used to analyze
the anti-bias performance of the DD type coil of an airport electric shuttle bus from Weihai Guangtai. A testing
scheme is designed based on longitudinal and lateral offset according to the spacing between transmission coils
and the characteristics of the airport shuttle driving environment. Through Ansoft Maxwell and Simplorer joint

simulation analysis, it is found that when the DD coil is optimized with equal increasing and variable turn
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spacing rounded corners and combines with I-type ferrite core, the output power of the coil and the maximum

transmission efficiency reach 7. 31 kW and 91. 3%, respectively, without displacement. Even when the coupling

coil 1s offset by 200 cm in the X-axis and 50 cm in the Y-axis, the output power can still reach 6. 83 kW and

the transmission efficiency reaches 85. 3%, meeting the anti-bias performance transmission requirements of

the national electric vehicle wireless charging magnetic coupling coil.

Key words: airport electric shuttle bus; coupling coil design; joint simulation analysis; anti-deviation

performance
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Fig.1 Magnetically coupled resonant dynamic wireless charging system
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coils for electric airport shuttle buses
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Tab.1 Design specifications and dimensions of magnetic coupling coil
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Tab.2 Test scheme for offset of magnetic coupling coil
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Tab. 3 DD coil offset test parameters

HIERY Yilfw X0 LRI 5
FE  BiE/om Bi/cm pH YR /KW R/ %
0 55.18 5.46 68.3
Wit 1 0 100 12.45 1.85 23.1
200 12.10 1.78 22.2
0 46.64 4.96 62.0
i 2 25 100 6.45 1.17 14.6
200 7.05 1.52 19.0
0 30.21 2.92 36.5
M 3 50 100 0.000 02 0.45 5.6
200 0.000 06 0.61 7.6
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Fig. 6 ANSYS Maxwell DD coil simulation model(test plan1)
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Fig. 7 ANSYS Simplorer magnetic coupling coil circuit simulation model ( test plan1)
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Fig. 12 DD coil scheme with added I-type iron core
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Fig. 13 Magnetic field distribution cloud diagram of optimized DD coil with X-axis offset of 0 cm and Y-axis offset of 0 cm
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Fig. 14 Magnetic field distribution cloud diagram of optimized DD coil with X-axis offset of 200 cm and Y-axis offset of 50 cm
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Fig. 16 The variation of input and output current and voltage parameters of the optimized DD coil with X-axis offset of 200 cm and Y-
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