55 47 55 6 W] WO R R (H AR ) Vol. 47 No.6
2019 4E 11 H Journal of Hohai University ( Natural Sciences) Nov. 2019

DOI:10. 3876/j. issn. 1000 - 1980. 2019. 06. 012

£F ERHABNBHBERKTELBAEHREEH

woOE, TR 7
(1. A S 15 6 TR B, K 300110, 2. FIERER At K3 300110)

R, A £ LC %R A & %456 XK F L& © 4845 #r (electrical-field coupled power transfer,
ECPT) % %tdir h o RAK R A 2D MEZHBRFXLERA R —FFELETEHERRETHL
ZwEH AL, HALREAT CLCSHAERNE ZH6EEXAKBHES RESGERE, FIRK
8 zh Rt AR Maxwell A FRTUAT A2 AF 3K T 486U 69 & BAE AT T A TR TS HT,
BT R T ABS MM BAT R, S RSB RBEK QT —IRE u AR T RE AR ARG
v B T A KT ECPT & %kt iRt A%

KEBIE, LA VLM KT ECPT 24, %3%4546;AUV L&R ALY ; E £ KE; CLC-S AH ML
FE SRS . TMT724 M ERAR SRS A SCE RS 1000 - 1980(2019)06 - 0560 - 08

Design of electric-field coupled underwater wireless power transfer
system based on class E amplifier

GAO Zhen', YU Guanggiang', LIU Ning’
(1. School of Electrical Automation and Information Engineering, Tianjin University, Tianjin 300110, China;
2. National Ocean Technology Center, Tianjin 300110, China)

Abstract; Aiming at the key problems of single-stage L.C resonant electric-field coupled underwater power transfer
(ECPT) system with low output power, small resonance capacity and large frequency drift, a more suitable wireless
power transfer system in seawater environment is designed. The system is based on the CLC-S tuning network,
which combines the advantages of high efficiency and high frequency of the class E amplifier, and achieves a large
power output. The capacitance value of the coupling mechanism in seawater environment was solved by Maxwell
finite element simulation software. Through the experiment of underwater coupling mechanism, the influence law of
load quality factor () and normalized frequency w on underwater wireless power transfer system is analyzed. The

experimental results provide an important reference for the design of underwater ECPT systems in the future.

Key words: wireless power transmission; underwater electric-field coupled power transfer system; electric field

coupling; AUV wireless charging; class E amplifier; CLC-S tuning network
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3.3 KTHEANMERITKE

N T HIFOK TREG AR B3 040, FI Ansoft 23 7] YA BROCE A Maxwell Xf ] 6 K TS HLI ST
3D A, EAARBUR L RN SV, AR O V AR A 1 mm B PVC AN AT A AR R A e e
LA 0. 04 S/em HYIREIK, B 7 K SRR G MU B R 0 A B, aT LA, i i i T2 B B vh o A 7
PVC AR S, AT LA SIS HL Y, 758 BE A 2. 619 8 kV/m , TEF-4 TAR 14 1 2 70, i J R8I, 24 [ 4 B A%
TCR TR K (BB , ] 2200 F S R 000, A dE 7K TR B P , R 35 B LAk b o % s (12) 3153 4
AU HL AP (E R 108. 4 pF ., T Maxwell HOAXRESHUG I A BROTITHERE 75 25 /K ] BURn 23 el By
1 ~50 mm IPRES AU R AE, LERANIE] 8 s, BlAE 25 <RI BN, RS HLM s (B 2RI I T B 5 7 7K
[ B R 2 4 R S MU A L A T , H b2 ok I WHIE 1A S AL SRR A

IR /(kV-m) Ca( PVCHIEIK )
I —— (s +18}: 7}

33.040 pxl=
e 500 v Ca(PVC+ER)

10.383
5.8205 100 -
3.2629
-~ 1.8291 80¢
1.0254 E 60t
0.574 81 S
032223 401
0.180 63
0.101 26 20
0.056 765 L : .
0.031 821 0
0.017 839 5 10 15 20 d2/5 30 35 40 45 50
0.010 000 mm
7 BEFREXESH 8 MAESBKEEXRE
Fig.7 Strength vector distribution of the electric field Fig.8 Relationship between capacitance value
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Table 1 Component parameters
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