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Fig. 1 Diagram of SP coil with positive series and negative

series connection between two windings
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Fig.2 EE-type coupling and CC-type coupling
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Fig. 3 Diagram of DDP coil (C-type) and RP coil (E-type)
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Fig. 4 Simulated reluctance distribution of SP-DDP
structure in CC-type coupling mode and its equivalent

reluctance circuit model
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Fig.5 Magnetic field intensity distribution of SP-DDP

structure at large and small distance between

two windings of SP coil
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Fig. 6

Simulated reluctance distribution of SP-RP structure
in EE-type coupling mode and its equivalent

reluctance circuit model

SP 4 &5 RP L ERE & I, SP Ll 5 RP 4 [l
IO G AL L4l SP LB MWLl S5 RP £ 8 IE
Xif 9 P S 20 4% [ T B REG (13, W&l 6 () BT, HLH
G 53 A B X RR P BT A Herh — 4 E
XoF 118 2 5385 R AR B8 A 11 37 43 A I Sl ST R AR Y
RIVAT Jz s A e Bk 5 b Wi L A i o A R
6(b) 7R,

Y R S R ] 0, SP 2R T 5 RP £k Y
HJE M FRRAARE kSRR N .
L O

Nidb,/i,
Nl N1¢L21
JLM[%](%] +d,,) + % J
Y. NN/(R,, + R, )

B, N v, N,N
JEJ L 1 + L 1°7'2
Z(RLH//RL!Z) 2(RLml + lez)

M

1

€L

1

/\/RLml +Rim2 ﬁi 4 1
RL]I//RLIZ Y. N; NIN2

2y,
JLL2<RLm1 +RLm2) (4)
A, SP L A1 RP 2kl th ZE 2l [T 4053 5 h N, /2.,

N,;B, 0 SP £kFE 5 [ B Ak R,y |~y SP Lk I
RP 26 JEFI 5 18 1 I B 3

X (3) AT, SP & B2k Bl A RP B2k B 1Y
LRULIEXTI , 2 SR % 1 K 3 B J i T B G
R, 5R,,, WA/, LR,

M7y SP LR B ISRl IRI B I, SP 4618 5 RP
LW EE AURG A&l 7 s, 4 Sp
2L B WG 28 2L [R) FEAE /N T SP PSR 4H 10 B R L IR A
[IEE R, 3 KGRI, |, WK, B K 24 Sp
PHEELL ] BEAE T SP 19 S8 20 A #5c R ELIEA A 1)
B RGEA R, R, 5 R, WA K, BB
N, AN, SR /R, B /MERT, SP 218 A
IR, I, SP-RP A& R B AR (b 77 a4 H
AT 24 P 254 2 A3 HT

7 SP LR IAFILELLFIEER ISP, ) FIBA (SP )
THOUT SP-RP K& 7437341 1]
Fig.7 Magnetic field intensity distribution of SP-RP

structure at large and small distance between two

windings of SP coil
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Fig. 8 Curves of mutual inductances, and couple

coefficient between SP coil and DDP coil, RP coil,

with variable distance of two windings in SP coil
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Tab.3 Experimental tested parameters of SDC and SP coils
with large and small distance between its two windings

coupled with DDP and RP coils, respectively
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Fig. 18 Physical graphics of DDP and RP coils employed

as transmitter coil
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Design and research of a solenoid double C coil with compatibly coupling
diversity coils and large offset tolerance

SUN Qi-ming', LI Wen-jing®, LUO Bing-yang', XIONG Song', LU Jiang-hua',
WANG Jing', ZHU Guo-rong'
(1. School of Automation, Wuhan University of Technology, Wuhan 430070, China;
2. China Aerospace Science & Industry Corp, Wuhan 430040, China)

Abstract; Improving the coupling coefficient and the offset tolerance of the couplers are two effective ways for im-
proving the performance of the inductive power transfer (IPT) system. Since the diversity of receive coils exist in
the market, it is necessary to design the coils with the ability of compatibly coupling with E-type and C-type coils.
Based on the solenoid pad (SP) two-side winding, which is able to compatibly coupled with these two types of
coils, this paper proposed a solenoid double C (SDC) two-side winding which has the ability of compatibly cou-
pling with E-type and C-type coils and has large offset tolerance. The proposed SDC coil contains two windings,
which are distributed on two sides of a planar magnetic core. The two cores are distributed in a large distance on
one side (named the split side) , and the two coils are distributed in a small distance on the other side (named the
combining side). By changing the connection manner of the two coils, the SDC coil can be a C-type or an E-type
coil. Therefore, a C-type coil and an E-type coil can be coupled with the SDC coil respectively. The split side of
the SDC coil coupled to an E-type coil (e. g. RP coil) and the combining side coupled to a C-type coil (e.g. DDP
coil) can obtain a best coupling coefficient respectively. Experimental results show that, compared to the SP coil,
the coupling coefficient of SDC coil coupling with DDP and RP coils are improved by 10.5% and 61. 5% respec-
tively. Moreover, compared to the DDP and RP coils, the SDC coil has a larger offset tolerance when coupled with
the DDP and RP coils. Particularly, the offset tolerance of SDC-DDP coupler is much larger than that of SDC-RP
coupler.

Key words: inductive power transfer (IPT) ; compatibly coupling; solenoid pad coil; coupling coefficient; offset

tolerance



