2024 4 1 A ERIEAEFRCE AR F RO Jan. 2024
a1 % %1 Journal of Chongqing Normal University (Natural Science) Vol. 41 No. 1

DOI:10. 11721/cqnuj20240104
ETEZENRABYVNHEHRELZ LTRSS

S S -

Sweth, HEF, FEN, KR &
(HRIYE K2 UM S5 W7 TR, | 401331

BMEVRIVHKAFTAELCERESEMETECSNERERSE A AEPHTHE L —MHRAFTE N NE
JEMERE PR RN WEERERE., TEZEAKXBEI(TENOE A HAREF IR AR 2 —, & R ERKHA
TR T HEAE GBS WA E., Fob 43 AATE B £ 0 IR AU A i 3 41 T B 3k g
By B X TENG, % TENG #1574 1 Hz M E T F S w JE S 348 VL B W B 7.7 pAL 58 40 MQ &
LB BERS 2 T3k 265 pW M S MR AMANERRBEER W T ERAHEEL LR ZL RS EFRAREN
ABTEFITH. ZALARTEA TABREENE D S AEFFEET,
KER:ERAKRREN G R R EHBER B RERR

FE S ZES . TMI19; TMI10. 2 XA R A XEHRE:1672-6693(2024)01-0118-07

T HRET S YA S L R REHT . BE 2020 4F . 7 12 B Y5 W 044 R R 23K 500 12
A BTN B Tl A R RE R R O I IR AR 2 R B S RS
BRI EAT 55 . v A R DA AR IR A A 5 o Pl I R 8 IR 45 220V HLE AR IR /N R A2 2 D) oR FH oL it
HATHERE . (A A 32 20 2 AR AR - 1) H it A7 78 {1 75 i A PR A In) 0, 55 A 9% K N ) WX 1%
H HR b 0 A7 5 48 5 2) % 1 ot A TR % B T 5 50 P A 93 % L s ™ A BRBE T e ) Y L DR e
HREE P2 AL 5 A ZCRE VR, S BAL B 1] RS2 0 BE VR 1 kb 4 L R ST K I A% SR R RO S 5] 4 A ok
KIEITEE )T, 5I6HE IAE 2B IR A8 25 o0 A U AR RN B ALK AR T N 132 HUAE AR T H R AR TS R Tl 6 1
e S A A A5 IR R R TR A S 1 T 4 R A

4K Sz B ARAE Ry — FlORT D4 ML RE (7 K B AR T S AE e 2 B )z 56T L HAT, 9ok & L R AL
JEH & LHL(PENG) " FIEE R4 K & i L (TENG) ", JEF PENG B T/EJF 3, i T4 ik R iz g, 1
A Y T ARSI et A BB R A . PR AN T 4 He i, TENG #9%i 1 v B F PENG™,
REWS O A A O A AR AR TE ML R . 3 T LA 45k, TENG B 2075 AT 20 M % 45 12020 L AR IE 3l Wy o) 262 451 4
KA T EE WIS L AE W A S S L AE T A B T .

BT Ul A SCHR Tl T R A K R B R 1 1 R R O b AR, P TSR RN A A AT A R R Y AR
PR . B OEAA R EE S N st RIE S BLR) TENG #4040, iz s E M 5 S 80, T a1
T HL R R A B fEL U T AT 0, O 9 5 SR N B e ) R R R g R P RE R s . RS 4 A
TENG o058 BT W G Be 5 19 LED B8 AR i R, i 6l & e b . ol B2 T 5 B A7 i AR I 5 2 R BT . %
S AR T Xk e VR A A, T T T i 8 4 el AT I AR LA RE AR 4G L PR I A D A R 0T AR R A S
FE N Tt 0 L e % A 0 AT T AE I T B

» R BEH:2022-11-23 & B A #f:2023-12-14 ) 2& AR B 18] : 2023-06-21T11:36
BENI B : TR A SRR E B 8 FIRH (No. este2021jeyj-msxmX0746) 3 3 B i B F 2 5t 23 B2 BRI SE 14035 H (No. KIQN202100522;
KJQN2022005140) 5 T P& 7 -+ &3 42" BHF 5 H (No. CSTB2022BSXM-JCX0091) 5 K 24 A 415 1 35 H (No. $202110637125)
E—1EE-N AWM, o, W55 10 N BEEE YN K & B 4% R . E-mail : guxiaonan0810 @ 163. com; BIS1EE : A . &, Bl Z#% , i+ . E-mail ;
chenjie@ cqnu. edu. cn

) £& 1 AR 3 4k ; hetps://link. enki. net/urlid/50. 1165. n. 20230620. 1153. 009



%1 etk R TRENRZENG B R ALK AR 119

1 SCI§

1.1 TENG HI#l&

R4 TENG 1) & 5 2 DL K & S b AROICEE 8 B 5 1) A7 538 7= AR A ALAIR AR A R A 1 T &l 1 s 1) 3 1
Hefh-7r B0 TENG B8 B FRACRA 2 2 2 mm BB, K/N 70 mm X 70 mm B3 58 J) M, 2 S 58 ) AR A
4 A B BIHL IR T2 IR BOCRMHE A R A WD VI EI B AR 10 mm B9 B L, S E 52 1 A A ) %1 3L
P2 5 J7 A & o] T B B AT TR MR , 4 B 38 30 5 g Al =z [ R 2R I I Jie Je 4 R W . T AR AR Tk 245
Uk B 45 6 A FEP (UL &0 O M S 2R ) B2, 43 il A W AR R R 42 )23 TET AR K/ R 50 mm X 50 mm, b AR A 3459 i
B B RBE  [] B A Ay PR R RITEE 488 )22 5 Sl 1 7 e R b A A s O L 7T A U 2 o P B B AR R R ) N N /)
F R, M 45 mm X 45 mm, 4 FA5rHLEHEKE RN 10 mm B3, W EF B B a5 H S, %R
AR 4R T S HRACR . EAHRET, E N RmZ B A 2 mm,

[ Trrreresassassassssssassassssassarasatan|

wien  [Ju [ e [ weemnemes
B 1 TENG &#i%itE
Fig.1 Structural design of TENG
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Fig.2 Structure diagram of TENG supported by silicone hemisphere
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Fig.3 TENG output performance test platform Fig. 4 Working principle of TENG
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Fig. 5 Output performance of TENG at 1 Hz
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Fig. 6 The relationship between Fig. 7 The relation of current,
open circuit voltage and transfer charge with frequency voltage, and power to load
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A Self-Powered Luminous Floor System Based on TENG

GU Xiaonan, TAN Baofang, LI Jiayi, CHEN Jie
(College of Physics and Electronic Engineering, Chongqing Normal University, Chongqing 401331, China)

Abstract: In the era of big data, a large number of sensors undertake the important task of information collection and transmission in
the Internet of Things. It is an urgent problem that how to keep these sensors working steadily, consistently and maintenance-
freely. Collecting vibration mechanical energy widely distributed in the environment and building a self-energy supply system, which
provides a solution to the problem. As a mechanical energy capture technology, Triboelectric Nanogenerator (TENG) has a higher
energy conversion efficiency in collecting low-frequency and irregularity vibrational mechanical energy. A contact-separation mode
TENG supported by silicone hemispheres is designed and fabricated for vibration mechanical energy generated by walking. The open-
circuit voltage peak of the TENG is 348 V and the short-circuit current peak is 7. 7 pA at 1 Hz. With a 40 MQ external resistor, the
instantaneous power reaches 265 pW. When integrated with the resin pouring hard board surface, the self-powered luminous floor
system can be realized, which can work normally under different human flow conditions. The luminous floor can be used in shopping
malls, pedestrian streets, amusement parks and other places.

Keywords: triboelectric nanogenerator; mechanical energy capture; luminous floor; sensing; self-powered system
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