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The technology of in-motion wireless power transfer to electric vehicles has been actively studied in recent years as

a solution to the problems faced by current battery EVs and as a major push toward decarbonization. Wireless power

transfer using magnetic field resonance transmits and receives power through a coil, and the design of the coil is

extremely important because it determines the performance of the wireless power transfer. In addition, the protection

of the human body and precision equipment, are essential for the practical application of in-motion wireless power
transfer to electric vehicles. In this study, the power, efficiency, and leakage field of the coil can be derived only by
mathematical theory, which is in good agreement with electromagnetic field analysis, whereas coil design using

electromagnetic field analysis has been the mainstream. Although the study was conducted using an air-core coil, it

was found that a transmission power of 16.1 kW and a power transmission efficiency of 99.1% could be achieved

below the regulated value of the magnetic field at a distance of 10 m.
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Fig 1 Equivalent circuit in magnetic field resonance coupling of (S-S).
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Fig 3 Parameters used for magnetic field calculation from vector potential.
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Fig 4 Coil shape used for magnetic field calculation.
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Fig 5 Parameters used for magnetic field calculation from vector potential

with both primary and secondary coil.
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Fig 6 Coil size of transmission coil (Tx) and receiving coil (Rx).
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Fig 7 Comparison of theoretical equations and analytical values of leakage
magnetic field at 10 m and transmission power when the number of turns
of transmission coil is changed. (Tx:580x420mm, Rx:420x420mm,
Number of turns of Rx coil is 30, transmission distance g is 200mm)
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