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Proposal for a Single-layer Caseless Open-end Coil for Dynamic Wireless Power Transfer
Ichitaku Kaku ™, Takehiro Imura, Yoichi Hori
(Tokyo University of Science)

This paper proposes a one-layer open-type coil with self-resonance in the 85 kHz frequency band. Experimental results show

that even without the coil case, a converted value power of 12.2 kW is obtained at a transmission distance of 250 mm and a

transmission efficiency of 90% is achieved.
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Fig. 1 Intersection of one-layer open-type coils
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Table 1 One-layer open coil specifications in the analysis

Coil size 1700x600mm
Number of turns 21+21 22422 23+23
Pitch 6.1mm
Interlayer gap L
Conductor diameter 5. 1mm
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resonant frequency f [kHz]
inductance L [mH]
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Fig.2 Analysis results for one-layer open coils
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Fig.3 Flow of making one-layer open caseless coils
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Table2  Specifications of the fabricated 1-layer open-type coil ; 4.5 io
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Fig. 5 Measurement scene on the Styrofoam
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Fig. 6 Measurement scene on asphalt
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Fig. 7 Variation of each property with number of turns ina 1-

layer open-type coil

K 7@) &V, 235424 BETAX A v LIZBWESEAX
85.0kHz DILIRJE I & E#EK T 5, 23+23.5 BETT A7 7
U b b RIZEWTESA T 84.2kHz @ HLIR JE W B A =R T
5,

(3:4)VNA I2& B E HEE ST

AHiTiT Keysight Technologies #L#L> ENA 'V — X%



v hNT—2T7FZ 4% (VNA) E5061B #MWC, /ERIL
71 kA —7 /ﬂ‘”xzw’ FNaAf VOAMET], BER
FERET 572012 VNA ZHWCTHEEIT- 72, BIEH
e LTI, izﬁzbfdié:ﬁ:’/l’ﬂ/@)\j]'f’{m L L. BEFo
ZEIAALNDOHNER L % VNA THIEL., ZIUZEEo0
TEEDE ¢ CAWE PLEBRFEME L TCHHLE, &
waA VIR 8 ITRT, A NVOREFEICITR 3 I
ZNA

X8 =Z&EaA/)L

Fig. 8 Power receiving coil
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Table 3 Dimensions of power receiving coils

on the styrofoam
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Table 4 Results of power transmission and reception

measurements when placed at 200 mm above the styrofoam

Coil size 600x800mm
7
Number of turns
Pitch 11mm
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Fig. 9 Experimental view of power transmission and reception
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Table 5 Results of power transmission and reception

measurements when placed 250 mm above the styrofoam
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Fig. 10 Experimental view of power transmission and reception

on asphalt
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Table 6 Measured results of power transmission and reception



when placed 200 mm above asphalt

B [Q] | Poe [kW] | %1% [%]
REhR 18 3.79 95.53
BRER 147 15.79 82.66
2 90% 76 12.25 90.08
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Table 7 Results of power transmission and reception

measurements when placed 250 mm above asphalt

At [Q] | Poye [kWI | %53 [%]
PN 14.9 4.39 94.88
BAER 101 16.43 83.25
K 90% 53 12.20 90.00
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