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Research on Transmission Characteristics of

Three—coil Wireless Power Transmission System

ZHANG Shumei, LI Yuan, CHENG Ze'
(School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China )

Abstract : This work analyzed the influence of the position of relay coil on the output power and transmission effi—

ciency in the three—coil wireless power transmission system. A transmission strategy using a DC-DC conversion cir—

cuit was designed to maintain the transmission efficiency at a high level by adjusting equivalent impedance of load

without changing the placement of the relay coil. The experiments show that the proposed transmission strategy is not

only suitable for the situation where the relay coil is fixed and load resistance is changed,but also can maintain high

transmission efficiency when the load remains the same but the position of the relay coil changes.
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Fig.1 The structure of three—coil WPT system
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Fig.3 Curve of output power with respect to coil position
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Fig.7 Magnetic induction intensity distribution

when relay coil is located at 5 cm
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Fig.8 Magnetic induction intensity distribution

when relay coil is located at 10 ¢m
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Fig.9 Magnetic induction intensity distribution

when relay coil is located at 15 ¢m
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Fig.15 Overall structure of the experimental system
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Fig.16 Physical picture of three—coil experimental system
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Tab.4 Output power and efficiency

at different positions of relay coil

dyfem PLIW /%
3 1.99 457
4 2.15 56.7
5 271 58.5
6 334 55.5
7 374 48.0
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14 2.68 24

MR 4 ATLUE G gk BEl S RS0 AL
BCRA W BARTE, kLR IO T & 52k P Azl
2R P E R AT SR O B (HE S A B,
di > 10 em B, LB ARG EHHCR I 5T R N
MVFEREIE, Y d) = 14 em B0 K BT S50
2R R RGN AR 2 T LU SR PR B R e, R
4 v LUE , LI RGERFE N 32.4% ,
YRR RO TR R ST 10 em AR EURICE (32.0% ).
ZITLARAEZIE L, R A dh 2k B 5 i 1 Ik
B =Lk R4, b A R AR, R 2 ey g
EHET RN 5 Q WAL S5/, 3 gk
Pl S PR ADTRE £ 2 1 PR AR £k P8I BT AT SR O R AR T
X DR, NRF AT LIE H FEH g2k B i 2 &
SRR LY T em BB, BEHA HL IR0 B K 249
HMS5Q.



76 PN = QSRS R Y

2021 4F

X T R G R i e RO B, s a4k,
MARAFAE , AT H A 200, AR B AR 528 T ke
Rl fy doe L B AN IR 17 FF7s. IR T LA, 251
AN BEERE R, k2l Bl A R RCR A B LT R
NI R 2 SO VA= BESt TR ST e €2 M R o
5 AR TR EER )

i ///-

di/cm
S = N W A o

0 5 10 15 20 25 30 35 40 45
T R/

B 17 RF AR T AR R

Fig.17 Optimal location of transmission

efficiency at different loads
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Fig.19 Transmission efficiency in

different positions with 5 €) load
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