A1) 1¥AQ olies) 5 50l IFY ol fpayils Lo

Lo owidigeo 4 pul

I el

Wy (2 D S g Al 9 (0556 2lomile (SO g (AT (5 505101
Wd,5 51 b ol )l Cod byt g CaIpsy s dilgiw! gl 555

A TR VEIRR VL5 ‘*’v)%ui’qlﬁ (- JRVC SN o BN [UWPC NV AP UR) B S LTSN

hnaderi@mech.sharif.edu . s aio oKl «SlSo iz 035l ¢g,58 (goomils |
bahramiasl.shabnam@mech.sharif.edu « s ys  xio olKuiils «Sole wlige 045l (558> (goomitils ¥
tabeshpour@sharif.edu « i i  sxio oKy «SlKo pwidigo 008l ¢ lusls **

seif@sharif.edu «i ;i sxio oKl «SlKe  pwitigo 0080l lia! ¥

ouS

Ao OleMb|

aald (090 S8 g Glwg Cunle e a4 ol slebae jo (Solins las loubl B _isle;l slas yu5e;lul
SrSojladl an (S xS sle o 5l eolaiwl b Jad clalas 35T 0 we 31550, (2l o lgen Ll oS >
el il )8 51 b ales ey jo Sl By alBinlel (g S o slasl allie ol Bas adsle oo 2iles)
ol g2 08 (b (SlSe (651 Jlamioul 5 (25 slap sl plyiee (i)l €5 > anels (o5l cns L
SHJLS 2l o dilgil G a8 o & jguay oo ] gt oolal @l )3 pglial  xiwdis s (ugi g, 5 allie
G, 5 gy gl adlllas i g e g DS O guay badilgin] el oS > alize slacis ju
ey iales] opl 5l e Ce o aisls a2 s loges & yguay ouds Zl sl glvesls .ol anwy (pl 4o o
el el s G 1eaSS dilgial S8 dield gy G s 10 A4S Sgdiie 0090 W bee Gy S Tas aalo b blos

Sl sl it sy ol 00lital sl (og o alyil o el 3

llio azsiy b
VAANYN A alie 2l o gl
VWRA/ 0N F allie i pdy gl

a5 51 o2k il
Olyd pglal e ju
S5l @iz sla by,

Experimental and Mechanical Measurement of Transverse Deflection and
Comparison of Optimal Velocity for Energy Harvesting in Uniform and
Tapered Cylinders from Vortex-Induced-Vibrations

Hodjat Naderi-Asrami?, Shabnam Bahrami Asl?, Mohammadreza Tabeshpour®”,
Mohammad-Saeed Seif*

! PhD Candidate, Mechanical Engineering Department, Sharif University of Technology, hnaderi@mech.sharif.edu

2 PhD Candidate, Mechanical Engineering Department, Sharif University of Tech., bahramiasl.shabnam@mech.sharif.edu
" Associate Professor, Mechanical Engineering Department, Sharif University of Technology, tabeshpour@sharif.edu

4 Professor, Mechanical Engineering Department, Sharif University of Technology, seif@sharif.edu

ARTICLE INFO

ABSTRACT

Article History:
Received: 09 Mar. 2020
Accepted: 06 Aug. 2020

Keywords:

Vortex Induced Vibrations
Experimental Test

Particle Image Velocimetry
Energy Harvesting Methods

Experimental measurements of dynamic instabilities in water environments are challenging due to
their fluctuation and small amplitude. Most of studies use electrical circuits, this paper aims to use
only mechanical methods to measure vortex induced vibrations. Measuring the fluctuations
amplitude can help designing mechanisms for movement and for mechanical energy harvesting.
This paper uses the novel particle image velocimetry method. The test comprises of a cylinder
moving in water with different velocities. Uniform and tapered cylinders are used. Study of tapered
cylinder is unprecedented. Output data is in the form of dimensionless amplitude-velocity graphs.
From this test velocity for producing largest amplitude is obtained. It is also seen that in the efficient
velocity, amplitude of uniform cylinder is larger. While tapered cylinder is suitable for using in
currents with variable velocities.
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12-Turbulence

13-Eddy

14- Eigen-value

15-Particle Image Velocimetry (PIV)
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1-Hydrodynamic
2-Vortex Induced Vibrations (VIV)
3-Galloping
4-Flutter
5-Buffeting
6-Wake
7-Lock-in
8-Pitch
9-Heave
10-Piezoelectricity
11-Harmonic



