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types of rods attached to the main circular cylinder: (a) circu-
lar cylinder — based wind energy harvester; (b) three different
shaped (circle, equilateral triangle and square) rods attached

on the main circular cylinder
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X F =AM B, Zhou 251 4y TH AT AR
BNERET T =R AT A% B AU L AR 3 B, 4

BT HBhARE, P 14 (a - b) PR, SEEIER : =
Ta SR G B G RAR LA T sk 2 Wi, B Y
AR FFRER ELAR LL , =R A7 A B RS A T 5L
AOARATIE R Y U B . [T, Zhou %6 5 T —
T =S AL AARER . 45 R R =R S i P g
P B A ERCTE M IRVEE (15. 1 - 32. 5Hz) W3R UK
ittt Zhou 55 R T —Fh SRR IR AR S 7k
BE IS T HBCARR. SR B L, 12
T Y P R, AR 9 R O RILL S L
BT ARSI =R AR e e B S A
PR FAERE , AR D7 R 1 e BRI T
SRS RGN K IR EAF. Wang %7 X =R
B IRFFRER BT SR, 0T T =R IRa R
FLHEE S S RERYFE AL L, AN 15 (a = b) Fim.
SERRW]  GLMEI RS A AR RER E AT L IR E
I PR A T 33% .

Resistive
clectrial load

Resistive
electrical load

Piezoelectric
layers

Substrate layer

Piezoelectric
layers

Substrate layer

Stable position © "x “f Stable position
Unstable position|

K14 AELRPERE IR R B () R ; (b) ZRE
Fig. 14  Non-linear energy harvesting schematics

(a) bistable; (b) tristable

. Resistive . . Resistive
Frontview  ojootrical Side view  electrical
load —E— g
LWL L L AL L L LY L L LN
MFC MFC
Beam Beam
Bluff .
o Bl Vind
body DU
-—
Magnets Magnets
J!;7777!! ////!////
@ ®)

E15 BT =FS s dRi el Re R ES R B
(a) IERLEL 5 (b) MURLE
Fig. 15 Schematic of the TGPEH ;
(a)front view; (b)side view



18 B N

5 # il

7k 2022 455 20 45

1 RS T RT =1 4R B w8 I Bk 2 BE
W SR 2 R RE A (R

4 ETSRARENEELERT

S5 5 2 L B A 1 R 7 REZRE B B 50, A5
HET R % (equivalent circuit method, ECM)
(7 Ny T H L BB X AN R 4544 280 Fnah
LR T 0 R IR S 7 8 2k 1 1 B LA A5 e A
ZHATHTSE. Yang Fl Tang' ™ filf FH 2535 v 6 0 % 3
TSl & 1) H AR Bl e B R AR R G AT 1 A A
Sy, AR L L B T IO AR Y
Tl R, Tang 25641 T 42 2% v 5% A0 Bib 4% 17 fE R 4t
(SR BEABE AL, I [E] 16 FroR. 25 R R A8 i 4%
T BRI AR K T L% 1. Zhao %577 A
T ruAh IR XUBE R AR L R R PERE B2 T AN
B UL 1 L 398 5 1. Zhao 2517 3N B R 1 B

x1 REIRIE

Table 1

A B 1R IEAT T FSE, R LR R B I %
L AR SRR R B 7 XD £ At o AR R
MR OLT , 5 SEpr v B i R GEAR L, 1% 2
GeRREF RS B4R TE. FaEbrg ™ @ TR T
45 P 7 == 1R T T L R A S B, BP9
TN B A A IR TR S X A = A A Ot
3% FL 7R s SR A M R 194 S 0. 9 8 0 4T
PTC AL MR RE S50 B B HEAT T RIFSE, 200 T W
SRR i 670 8 1 78 F R R IR TR XS | 97 20 e i
AR, Wang 257 4Ry T — ol i J0diE 3 4500 b 1%
R LA 1 LA S TR R I 1 1 T Y 3 17
HEE A HERE. X T 5 AR TG IR fE%E B | Lan
2 B T B P RIS T P B 1 0 AR LR R
WL AR BRI, AR 17 R, 5 R R 54
P4 R L, TR 10 o ) R S PR L A R
FI4 0 4 0 (Al % T A S84 2577 A S .

REREMMIRBL

Research summary of research on flow-induced vibration energy harvester

sort research content

working bandwidth

Flow-induced vibration performance

improves performance

energy harvesting device with parti-

tion plate when o =60° 3! =1.82 m/s maximum output voltage increased by 188.61%
additional attachment  energy harvesting device with addi- the maximum power can reach 25. 5 times that of a
device on the surface tional fin-shaped strips [3*] =3.0 m/s smooth cylinder
of the blunt body
energy harvesting device with bluff 1.413 ~ the locked area is increased by 63. 64% compared to
body with convex hemispherical su- 3.3879 m/s smooth and blunt bodies
per surface 1>
the piezoelectric wind energy harvest- ~1.69 m/ maximum voltage output increased by more than 160%
er with vertical spindle-like bluff =107 mss
body*
hybrid wind energy  « _ on . - . . . .
. | BBl a = 0°” mode in combination 1.0 ~4.5 m/s the maximum voltage is 71.34% higher than that of vor-
s(,.avenglng )?’ oW of circular and square cross- SV TR S tex-induced vibration
pling  vortex-induced . 46]
. . sections
vibrations and
galloping . . . - .
cantilever beam type piezoelectric en- the energy capture efficiency has been increased by
. . . . 2.0~3.9 m/s ’
ergy harvesting device with a pair of 29% , and the frequency lock range has been expanded
i a0 [59] by 138
non-linear flow- mutually exclusive magnets y %
induced vibration en- . . . . .. . .
. . double-beam piezomagnetic wind en- compared with linear, the critical wind speed is reduced
ergy harvesting device ) . [60) 1.8~3.9 m/s
ergy harvesting device' ™ by 41.9%
three-stable galloping energy harves- =1.0 m/s the maximum output power is increased by 35.3% com-

ting device 7]

pared with linear
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RESEARCH PROGRESS OF PIEZOELECTRIC ENERGY

HARVESTING FROM FLOW-INDUCED VIBRATION -

Sheng Lijie

Wang Junlei®

(College of Mechanical and Power engineering , Zhengzhou University , Zhengzhou 450001, China)

Flow-induced vibration is a typical phenomenon of fluid-structure interaction. The periodic force

caused by flow-induced vibration will cause fatigue damage to the structure, which leads to safety problems. In

recent years, with the development of vibration energy harvesting technology and the application of low energy

consumption products such as microelectronics, wireless networks and Micro electro mechanical system. The en-

ergy capture technology based on flow-induced vibration has attracted more and more researchers’ attention, but

at the same time there are many problems in the research of flow-induced vibration technology. The current devel-

opment status of current flow-induced vibration energy capture technology is reviewed, and several measures to

improve the efficiency of flow-induced vibration energy capture devices are discussed. Finally, the current prob-

lems and challenges in the field of flow-induced vibration energy harvesting are summarized, and the prospects for

the future development of flow-induced vibration energy harvesting are put forward.
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