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We developed a new type of the contactless power transfer system via the
electromagnetic induction to charge electric vehicles (EVs). In the system, the primary coil is
installed on the road and the secondary coil is mounted on EV, and has an air gap between the coils.

The characteristics of the proposed capacitive charge transfer circuit was evaluated by the
numerical simulation and experiment. Experimental and simulation results showed that the charging
energy in the capacitor of primary circuit was efficiently transferred to the capacitor in the
secondary circuit through the transformer with low coupling coefficient. We could get the important
results that the power transfer efficiency reaches the maximum at C1L1/C2L2 = 1.25. We also
evaluated the characteristics of transformer with ferromagnetic core, and an air core transformer to

develop the transformer with large air gap. Dependence of the coupling coefficients on the air gap
length was investigated for both of transformers.
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