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Coil design for reducing leakage magnetic field assuming dynamic wireless power transfer to in-wheel motor

Chonghao Hong™, Osamu Shimizu, Toshiyuki Fujita, Hiroshi Fujimoto (The University of Tokyo)

Abstract

Wireless power transfer (WPT) has been actively researched as a technology for solving the problem of cruising distance
of electric vehicles. International standardization efforts of WPT for EV have been made in SAE-J2954, which includes

restrictions on human exposure to leakage magnetic fields.

This paper proposes coil design that satisfies the leakage

magnetic field standards for dynamic wireless power transfer to in-wheel motor.
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Fig.5. EMF measurement point (%)
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Experiment setup

Fig. 9.
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Fig.10. Experiment : B(y) at various gap conditions (z =
0mm,z = 62.5 mm,P; = 1.65kW ,only coil)
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Table 2. Experiment conditions
Input power P 1.65 kW
Secondary voltage Vo 309V
Resonant freqency f 84.7kHz
Road-side coil 1000 mm x 250 mm
Vehicle-side coil 185 mm X 185 mm
Self inductance of Road-side coil Lj 238.6 nH
Self inductance of Vehicle-side coil Lo 93.8 nH
Z
y

11 a4 DY IVy RETI
Fig.11. Solid model of coil in JMAG
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Table 3. Model size

Road-side coil(outside) 1000 mm x 250 mm
Road-side(inside) 837.5 mmx94 mm
Road-side ferrite(outside) 832 mm X274 mm
Road-side ferrite(inside) 1026 mm x84 mm

Vehicle-side coil(outside) 185 mm x 185 mm

Vehicle-side coil(inside)

42 mmx42 mm

Vehicle-side ferrite 200 mm x 200 mm
Turns of wire (Road-side coil) 13 turns
Turns of wire (Vehicle-side coil) 25 turns
Gap of coils 50 mm

ic Field [uT]
ic Field [uT]

Posidon o] Measurement Foint (mm]
(a) B(y)(zx =0,z = 62.5) (b) B(y)(z =0,z = 252.5)
12 YIalb—¥a v e EHoOHER
Fig.12. Comparison of simulation and experiment(lp =
1000 mm,P; = 1.65kW,only coil)
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