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Proposal of a Far-Field Leakage Suppression Method Considering the Influence of Ferrite and Aluminum and Steel Plate by

Cancellation Coil on Receiving Coil Side for Wireless Power Transfer in Running Electric Vehicles

Tatsuki Kobayashi*, Takehiro Imura, Yoichi Hori, (Tokyo University of Science)

The proposal method in this paper aims to reduce the magnetic leakage by placing a cancellation coil on the vehicle body side, while

reducing the cost of burying the cancellation coil on the road side. The effectiveness of this method in reducing magnetic leakage was

confirmed.
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Table. 1. Parameters of coils % BB % 20 kW ([ZEE L THENT Y 7 I Altair Feko % Fu»
Transmission coil Reciving coil ~ Cancel coil TE—A Y MEIZ K DB 21T - 1o B O
Coil size [mm~2] 600 % 1300 420x580 10201180 I Fig.7 DX 212 aA L O#ETH A 10 m D 4X2 m?D
Coil turns [turns] 7 16 1 FEI Tl b REVMEE LT,
Pitch [mm] 10.85 10.85 -
Radius [mm] 35 35 35 .
3
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Table. 2. Parameters of shielding material

1o
shielding material Size [mm”3] s — - les
Steel plate 1700x1700x 3
Aluminum 1500 % 1500 % 3 L
Ferrite of reciving coil 440x600x 3 7 ER

Fig. 7. Measurement area
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Table.3. Magnetic leakage when cancel voltage is changed

Cancel voltage  Current phase Cancel power Power of receiving efficiency Magnetic leakage

I\l difference [deg] [kw] coil [kW] [dBuA/m]
30 88.7 0.57 19.9 0.899 69
40 86.7 1.57 19.5 0.872 68
50 84.0 2.96 19.5 0.844 67
60 81.5 4.69 20.6 0.820 65

No cancel coil 20.0 0.988 75

Magnetic leakage [dBpA/m]
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Current phase difference [deg]
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Fig.8. Magnetic leakage when cancel current phase is changed
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Fig.9. Diagram of magnetic leakage when cancel voltage is changed
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