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Verification of the Influence of Ferrite and Aluminum and Steel Plates of the Receiving Side on Transmission Efficiency and

Magnetic Leakage in Wireless Power Transfer in Running Electric Vehicles

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

In wireless power transfer to electric vehicles, it is necessary to reduce the magnetic leakage in order to reduce negative effects on

electronic devices and the human body. In this paper, we analyze and measure the magnetic leakage and transmission efficiency of the

ferrite, aluminum plates, and the car body.
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(a) Circuit of S-S method
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(b) T-shaped equivalent circuit
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Fig.1. Circuit of S-S method and T-shaped equivalent circuit
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(b) Bottom view
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Fig. 2. Positioning of coils and shielding material



X3 FEEaAINL

Fig. 3. Shape of power transmission coil
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Fig. 4. Shape of power receiving coil
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Table. 1. Parameters of coils

KEIA I ZEIAAIL
a4 LY A X [mm"2] 600 % 1300 420 %580
BEH[B] 7 16
£y F [mm] 10.85 10.85
#RDFEE [mm] 3.5 3.5

#£2 VIV RBFMONT A—H

Table. 2. Parameters of shielding material

SR T2 7x74h
P4 X [mmn3] 1700 %1700 3 1500 % 1500 x 3 440 %600 % 3
BEFX [S/m] 1100000 38160000 0.166666667
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(a) DFerrite, aluminum, steel plate
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(b) @Ferrite, aluminum
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(c) Ferrite, steel plate
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(e) ®Aluminum, steel plate
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Fig.5. Coil configurations to analyze
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Table.3. Simulation result

H#S  7uAb TAIR MR ZEEH W] O#HE BRE [mA/m] [dBuA/m]
@ (@) O O 19787.83 0.990 5.19 74.30
@ O (@] 19999.76 0.994 6.46 76.21
® (@) @] 19999.85 0.982 5.60 74.96
@ O 20000.37 0.997 15.40 83.75
® O O 20000.06 0.823 15.26 83.67
® O 19999.69 0.826 18.37 85.28
@ (@) 19999.49 0.704 19.02 85.58
© 20000.16 0.981 17.87 85.04
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Fig.7. Effects of shielding material
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Table.4. Conparison of measured and analyzed values

7iAb TSR OSBR REEESRESImA/m] BATE [mA/m] RIERIE TR

@) O O 15.60 5.19 0.809 0.994
@) e} 17.08 6.46 0.801 0.982
@) (@] 18.86 5.60 0.769 0.994
O 21.60 15.40 0.930  0.997
e} (@] 30.84 15.34 0.270  0.823
o 31.62 18.67 0.329 0.704
(@] 31.69 18.28 0.380  0.826
20.85 17.87 0.900  0.981
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Fig.9.Graph of comparison between measured and analyzed value
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Fig.10. Magnetic field at constant transmission current
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