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Impact of High-Frequency Effect on Wireless Power Transmission System
QIANG Hao', CHEN Chen®, LIU Bailiang®, SHI Zequn', MA Xu', SI Zheng'

(1. School of Urban Rail Transit, Changzhou University, Changzhou 213164, China; 2. State Grid Jiangsu

Economic Research Institute, Nanjing 210008, China)

Abstract: According to the basic theory of electromagnetic field and with the help of finite element soft-
ware, this paper has investigated and analyzed the issue on the impact of high-frequency effect on wireless
power transmission (WPT) system. The theoretical analysis and simulation results show that at high fre-
quencies, skin effect, proximity effect and eddy current would increase the system loss and reduce the
transmission efficiency of the system. Finally, by adopting the copper pipe and Litz wire to wind coils,
compared experiments are carried out. With the same working frequency and transmission distance, Litz
wire can be effectively used to improve the transmission efficiency and reduce the influence of high frequen-
cy effect on WPT system.
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Fig.1 Schematic diagram of WPT system

o TAE R G R 0 O AL S M e B AR AL L T
E BB 5 22 S 101 3% 12 A T 66 6 7 3 006 T - BG4I b
PO b R PR SS I PR AN AR FN I L M
HERE A LAY 1 % S 46 Bl B2 A AR o I IE 5% 38
TR U B HAF R BN 5] 2 BoR .

¢, R

¢ l]RT

B2 SS RS R
Fig.2 Equivalent circuit of SS topology
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Fig.3 Current density distribution under various frequencies
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Fig.4 Proximity effect in current-carrying conductor
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Fig.5 Current density distribution in wire
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Fig.6 Proximity effect in multiturn coil
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Table 1 The electromagnetic parameters of different materials
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Fig.7 The Surface impedance loss of different metal plates

3 SCIRIGIE

i LR A BT, o T Z R e AL i R e AR
AR VIS N A SV QIANG BT v G AN BT S 1
R GEFERE I TR R LR I RS T
PEVERE . T bl R R 28 e A QR 3 19 i 5 46
K 20 Fy T A R AR

TR A 25 2 BE B L AR e A R L B

AHLE DN 15V, 18 O 42, 5pH L I IR LA
100nF, f kL B Ky 100Q, F A BR 70 81 A4 43 BF T
=1 a5 O 4 ey SR TR A R R 2% 2 S8 o) £ e it
RO RRRE 25 R A 8 R,

8 L M R G TAEMARLY N 77k Hz, TR H]
A A I SR M 25 2R R o R B AR G Y A B A R g k F
R . [REaE Al LA R A B R R 2% 4k S il £k
RIS, R GG ROR B RAE 200 7000 i B 8 3 K
THE T R RARAERMACE 197, B, & RE TAE
BRI TTHz AT SRR TS . 119 SR T4 45 1
M 25 28 Gl 1) 4 5 e Pl 2 S b e A

0.8
— R
—

osl i

% ol
i 7 PL
0 1 J
6 7 8 9 10

B/ 10 Hz
B8 MEMMZLLBETHRGHERSN
Fig.8 System frequency characteristic with copper pipe
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Fig.9 The experimental structure diagram
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