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Study about Coil Layout of Power Supply Station for AUV in Seawater
Naoki Sato*, Koshi Inoue, Hiroyasu Kifune (Tokyo University of Marin Science and Technology)

Authors have proposed a method using plural transmission coils as contactless power supply device for AUV. The
layout of transmission coils have an impact on the power transferring efficiency and transmission success rate since there
are multiple transmission coils. In this paper, the influence of the coil’s layout is discussed through several experimental
results. One of experimental results show that the power transferring efficiency in more than 80% when coupling
coefficients is more than 0.3. Therefore, we investigated optimum layout to make the coupling coefficients more than 0.3
so that the contactless power transfer system obtains high efficiensy at any spot of the power station’s top plate. Three
patterns of coil’s layout were compared each other through experiments. As s result suitable coil layout was clarified to

make coupling coefficient high.
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Fig.2. Image of multi-coil in AUV side.

2. AR LA ORISR R A

EORE L EEDLEOBMRETARDL D, EREITo T,
BJ 3 i3, FEBRAICEME LA EEEO =L F —T
n—XThHb, BERBIR»DDEPpclIA v "—F &i@L
TREEENPINIER I NG, EOEEKE N EE A L
ML TCEBEOMRKT= AL - TEaA ~L
fBRESN, BOEEKENIP,E LTIV HSND, Zhh=
UR—H Eil o THEEIPIZ/ D 2 & THREMRE & Eil
TR LT EBEAM A~ S S D, EREE O FEIE
. K4, K5I, K4 3ERHER, X5 I3 A R
HIERFORIE T 5, Sh=PERIIEEMNITESNC, %8
BNIZE SN IR 2 T o 28 L, WHIRRE CER %
1Tolze — 0. MAREINERT=a T2 EEL, JF
HHIRRECTEBR LTz, a4 I EMN, ZEMNIL IR S
16, FME 2256mm 2, NEE 110mm O R—F v >V ilo 1 )1
FEH L7z, 20kHz B a4 VO BE A & 7 X2 A&
51uH FRETH -T2,

AREBRTII NG A—& L LTEZE A VE O L
Ab%E 6 DX HITEFRL TS, Aald 0~90mm DFEIPH %
10mm fFE T, Abix 2~62mm O#iFA% 12mm g TA(L
SEFEBRAEIT o7,

Ppc ) P, Py
DC |— —1 Charger
ransmission| Receiving
Power Inv. o ool Conv. +
Source Battery

B3 =RLF—T7m—X

Fig.3. Energy flow on experimental circuit.
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Fig.4. Experimental circuit diagram.
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Fig.5. Experimental circuit diagram.
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Fig. 6. Experimental parameters.
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Fig.8. Relation of transferring efficiency and coupling

coefficient between coils
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Fig.10. Experimented coil-layout. (Pattern A)
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Tablel. Result of comparison of coupling coefficient map.

Layout pattern A B C

Layout pattern B Rate of area that coupling
85.07 81.15 83.75
coefficient is over 0.3 (y)[%]
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Minimum of coupling coefficient 0.1380 0.1310 0.0594

Fig.11. Experimented coil-layout. (Pattern B)
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Fig.12. Experimented coil-layout. (Pattern C)
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Fig.15. Coupling coefficient map. (Pattern C)
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Fig.16. Rate of area that coupling coefficient is over
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Fig.17. Minimum value of coupling coefficient.
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Fig.19. Map when minimum of coupling coefficient is

maximum. (Pattern B)
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