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Basic Study on the Distance between Receiving Coils

for Dynamic Wireless Power Transfer to Heavy Vehicles

Takahiro Kawakami®, Takehiro Imura , Yoichi Hori (Tokyo University of Science)

Dynamic Wireless Power Transfer (DWPT) is a technology that can extend the cruising range of electric vehicles

and contribute to its popularization. Installing multiple power receiving coils is considered to extend the cruising

range of heavy vehicles by DWPT. In this study, the number of components was minimized by connecting all the

coils in series. In addition, the characteristics of the entire system with respect to the misalignment of the power

receiving coils are theoretically described and verified by experiments.
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Fig.1. DWPT with multiple power receiving coils
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Table 1.  Battery power consumption of an EV
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Vehicle

10kW | 39kW | 47kW | 80kW | 110 kW

(2-3) BESNB FRODER  AUFETIE, 50
ZEAANEBRLEZZE AT LELT, K 315872
SDEEFERIZ SOV THRET LTz, 2 IR L2 BB b
BEINDN, RUFEENEMIRGTTH 27 b RN 2
L2 DK 3@ EmbEREa R =R MR NEVE
SMIZHOWTHRET L7z, K 3(b)D T AT ADIIREIFKIZS

WCIHEANICER SN -ZEaf L=y hE2EOAEFHIZ
GOECHIERMEEZRET LD LT D,

_— _—
Resonance o DC/DC
g Circuit! Rectifier Convertor Battery
- - -
DC/DC
Resonance e
Creutd Rectifier Conver
tor

(a) DC ki v A7 A

DC/DC
Convertor

Resonanc

e Circuit1 Rectifier

Battery

b) EIZEIAALILDY AT A
X 3 BEtLizv AT A

Fig.3. Assumed power receiving system
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Table 2.  Specifications of the coil used in the experiment
A F 7 7 A[pH] Q i A X[mm X mm]
EE A VL, 192.7 638.9 600x300
B AA WLy 50.0 355.6 250%250
XA Ly, 50.0 338.8 250%250
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Fig.7. Measurement scenery of mutual inductance
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Table 3. Measurement results of the mutual inductance

of the receiving coils

LTX [pH] Trx [mQ] LRX [pH] TrRx [mg]
Fnh 191.96 181.95 105.61 144.11

S 192.96 185.23 95.058 144.17
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