%284 4511 LERXRFFHR (ARHFIR) Vol.28 No. 1
2023 41 H Journal of Jimei University( Natural Science) Jan. 2023

[ XEHS ] 1007 - 7405(2023)01 — 0060 - 08 DOI:10. 19715/j. jmuzr. 2023. 01. 08

ZXHEXABFEI TENG MEHIE T L BT

& ' st ok 2 g i, sl

(1. BEASEREELSTMIESR B B17361021; 2. BRAEEEFAHSFLERALHE B BT 361021,
3. R HAGEELAGELEREL LT BE B1361021; 4. PEAHAZ(ELFR)FGEZE LE T 266580)

[FEE] 2 —Fp Xl e o 7 & B UK R AL 540 13T, K 2 A A7 ) A e, 45
M5 AH B AR AR AR SR BE X, Tl Xl e T 20& 4549 . A COMSOL Multiphysics 75 BR IG 0 5k
RS T 2B T BESEGA K R AL B 5 A . FR IR R L FRL AR B oy o A S B Bt A AR A7) sl B T P AR AL R
SERRE . 1) BUGTAR A B T B FELT E PR AR (RIS A PRI s 2) N “ ERER” AR 4 T I H R (B2
PRTAR A T B B R BB N A5 3) AR ) AR EEL A B B PR A e A3 MRS 3 4) AR R X
PRI, A FEAR A S L B A3 A A B S Y R

[SRSEIA | BEIEGUK AR HAL; Hfih-Es; JeMITa; ZXHE; R R, Ui

[HESXE] P743.2; TM 612

Structure Design and Electrical Performance Study of the Angular

Contact-Separation TENG with Multi-Dielectric Plate Pairs
LI Hui"*?*, YANG Shaohui"*?, ZHANG Jun"*?, JI Zhifei"**, WANG Shiduo*

(1. School of Marine Equipment and Mechanical Engineering, Jimei University, Xiamen 361021, China;
2. Fujian Province Key Laboratory of Energy Cleaning Utilization and Development, Xiamen 361021, China;

3. Key Laboratory of Ocean Renewable Energy Equipment, Fujian Province University, Xiamen 361021, China;
4. College of New Energy, China University of Petroleum ( East China), Qingdao 266580, China)

Abstract: A conception of the angular contact-separation TENG with multi dielectric pairs is proposed, in
which a plurality of polar plates are arranged circumferentially so that each plate and its neighbouring plate are
paired to form a friction dual thus all the plates forming a multi dual angular contact-separation structure to
generate electricity. The variations of the parameters such as potential distribution, open circuit voltage, elec-
trode charge of the proposed TENG with the polar angle or with time are studied by the finite element simula-
tion software named COMSOL Multiphysics. The results show that: 1) the open circuit voltage of the single
plate pair increases with the polar angle;2) the average open circuit voltage of N plate pairs “in series” is N
times of that of the single plate pair;3) the amount of the electrode charge increases slowly with the angle be-
tween the two plates; 4) the potential distribution in the main area of the plate is relatively uniform, but it
shows obvious edge effect at the end of the plate.
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Fig.1 Structural diagram of the angular contact-separation TENG with multi-dielectric plate pairs
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Fig.3 Geometric model of the angular contact-separation TENG with multi-dielectric plate pairs (for simulation)
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Tab.1 Simulation parameters of the angular contact-separation TENG with multi-dielectric plate pairs

T H Item $fE Value
PET AHXF41H, % %X Relative permittivity of PET 3.0
Kapton A%} 4} H1, % %5 Relative permittivity of Kapton 3.0
23 5 AR HL H U Relative permittivity of air 1.0
23 Y%A HL 4K Vacuum absolute permittivity/ (F » m ™) 8.85 x10 7"
PET ## X~} Size of PET plate/ ( mm x mm) 10 x1
Kapton %4 X5t Size of Kapton plate/ ( mm x mm) 10x1
Cu HL# K ~F Size of Cu electrode/ ( mm x mm) 10 x0.5
PET ¢t 22 1 HiL faf 2% & Surface charge density of PET plate/(uC + m ™) 1.2
Kapton 4 # % fij B3 17 25 B Surface charge density of Kapton plate/( uC + m ™) -1.2
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Fig.5 Spatial potential distribution of the plates at different positions(unit:V)
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