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Development of In-Wheel Receiver Coil for Dynamic Wireless Power Transfer
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Short cruise range is one of the major issues of electric vehicles. To solve this problem, dynamic wireless power
transfer is proposed. however, eddy current loss of foreign matter metal object is one of the biggest problems for
dynamic wireless power transfer. Eddy current loss decreases efficiency of wireless power transfer and increases tem-
perature of the foreign matter object, which burns combustible materials around the foreign matter objects in the worst
case. We proposed wireless power transfer system named in-wheel coil whose magnetic flux is through the tire and
wheel. For this system, suitable materials for tire and wheel, which occur little eddy current loss, are proposed with

actual measurement data.
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Fig. 1. Overview of In-Wheel Coil
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Table 1. Characteristics of the Evaluated Rubber
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Fig.5. Calculated Values of the Rubber Test
Based on Actual Measurement
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Table 2. Dimensions of Full Scale Coil

Item Unit Transmitter Receiver
Length mm 600 237
Width mm 254.6 104
Radius of Arc Shape mm - 176.5
Number of Turns - 13 5
Number of Layers - 1 2
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Fig.9. Measured Values of Full Scale Model

Fig. 10 IZ7R”5

R A XIECIIM R EAGER TR S AR [k IcE
BEFHEANIL IR F— 0L b & D b BOREZ R LTV
%o AF =AU M 54%DHEHNRET 2HNTW
B, BHEBHENL P T3 T29%DIETETHZS5h
TW3, 7284 —AMETREREEHD KA —L T 50%
LITOMRTHS Z 2R L, CFRP ZHW3 ¥ 1.2%0D%)
BETWZLTWS

(4:2) EBHEZEEERTOFME 2F—~NJL R A
Y, EREHE~NL N X 1Y, CFRP kA4 — L %2%Ea L
LEBaAALNORICHAIIKEY, MbHEiIRETE
IMEEETo 7z HRa YT U OFEEZICKD, B

IEEJ Trans. IA, Vol.xxx, No.xx, 201x



KA —NVNIZZEIAL LVEEE LA

FEI AT LOBF GEKIE, fh)

0.1
0.08
0.06
<
0.04
0.02
0 , wew N
Only Coil FlberBelt‘Steel Belt| CFRP |Aiminum‘ Iron
Tire Wheel
() k
1400
1200
1000
= 800
< 600
400
200 l
0 \ | , N
Only Coil FiberBelt‘SteelBelt CFRP ‘Aiminum‘ Iron
Tire Wheel
(b) O
1000
800
~ 600
400
» 1 nnll
0 A m N N
Only Coil FiberBell|Steel Belt| CFRP ‘Aiminum| Iron
Tire Wheel
©) 0

120
100

L 80
£ 60
=
40
: i
0 | | | | -

Only Coil |Fiber Belt‘ Steel Belt| CFRP |Aiminum‘ Iron
Tire Wheel

(d) Mmax

Fig. 10. Calculated Values of Full Scale Model
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