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ARTICLE INFORMATION ABSTRACT

Original Research Paper In recent decades, experimental studies of the vortex-induced vibration (VIV) became one of the
Received 12 July 2016 interesting fields of science. However, a variety of assumptions and methods of experiments have led to
Accepted 16 September 2016 different results in various researches. Several parameters such as mass ratio, aspect ratio, degrees of

Available Online 22 October 2016 freedom, and boundary conditions affect the VIV response of a simple circular cylinder. The current

paper reports and discusses the results of in-water VIV experiments on an elastically mounted rigid

\K,Z{‘t':zrﬂf&uced Vibration cylinder with various types of end conditions. This paper focusses on the effects of the end condition by
Endplate attaching an endplate to a circular cylinder and the results are compared with those from a cylinder with
Non-dimensional Amplitude no endplate. The Reynolds number ranges from 5.8x10° to 6.6x10%. Experimental setup has also been
Lift Coefficient compared and verified with some classical results of VIV. Results of current study were favorably

Phase Shift between the Lift Force and the

Cylinder's Displacement compatible with previous researchers’ results. The experimental results show that, the end condition

noticeably changes the VIV amplitude, especially in the lock-in area. Moreover, non-dimensional
amplitudes shift to the higher reduced velocities when the endplate is removed. In the frequency
responses, the cylinder with no endplate has lower quantities rather than the cylinder with an attached
endplate. Evaluation of lift force coefficients also shows a similar pattern of effects on the non-
dimensional amplitude. Consequently, the excitation of the structure in the lock-in region increases
when the endplate from the cylinder’s end is removed.
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Fig. 2 A schematic view of the experimental set-up
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Fig. 4 Non-dimensional oscillation frequency vs. reduced velocity for
the smooth (attached end-plated) cylinder in comparison with results
from other researchers
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velocity for the smooth (attached end-plated) cylinder in comparison
with results from other researchers

wlgiwl jo calie adl el slade w0 dx s aels lade 3 K&

02 |

bl 540 2l b anglie 1o (el 3)5 L) (iales] o)

PSS 9 S o Al aig il oads &l sla b Ko b pewlio
g S I8 o T wlie mls b oYL cds b ops San e ast
oS s 58 55 i o Glzes o)l Jlses [1] (gl
syl (S o osli 5l AU JSS Gl s ead esalie SsS
el o ploml ralesT s, 5 (S

el jlade 3 ST o annlie 0550 slagialesl o wised sl
Blaoglss (pl 4 yoie &5 Wls gl (Sl goyz S g lempr
Sipe sy e 5,5 se o5 ol 55 4y oY ol 0 S
S 4 e Wil co o Wosls Ldow 0925 ¢ Gialesl jo eolatul
Sgd calisee gloialesl mlis o

3 Ogeelehy lawgs 2008 Jlo y3 oad aill gy alal, eluln
BRSNS DIV N AN SIFREUEUTNEPNINY ) RN
Sl dm g il i Gl e (2l g e (o0
P95 4l 05l Cosoty |yl Sy oz g 9ges Sz 0 laplug
ol Gtalosl Slasie 5 [23] (lo0,68 5 (pgmslilis 3ok o 0as &)
b JB Sygon a5 35800 Jol> 0.97 L pln (5 lake sy g 4l
AS o a1y iulesT ol 5o odl Cewsay (slaanily

ol elesl Gye b aslgal jo 0wl Cewdds e D9 el "4 JS..’L"
ey 5 SIS gla IS L calizeo azily alS glocie yu gly |y Linles]
58 S g del el 035 amlie 22] e 5 njlp 5 [1]
e (b deles b llginl cy slaals 5 sely S i
0.2 Jlag ol bt cdimolis ond muy oz b 4 KA o el
o3 5 b Wyl Sy ety ool &) (gladls S delay e 45
oaimoplis jo JSE ol o diwsm B L ams e olii |, Uil
2 8IS s Gllae (1) ailie ptecm b el jlade
[1] Gomelily g S 15 51 ol Cowots amr g dalaw olol a5l
58S ool &, P21 Las _Sua5 0 o 0.2 Jlag il b S0 40 oo
als 55l (A6 slaglag p Slag dlgiul (gamb walay (39 S 4z
el pol> ko lis 5 [22] o) Kem 5 (58 )15 50 Jlia o o

A24


www.sid.ir

Oled 9 s bk i) T

0l ablas ol Jid ) 3 sl ol sy adls ) 3 1315 (Sllgian] SLo0 3l )3 A3l 35 51 bl Gblas sl SRl 3T w31

16 ¢ L,
— Attached endplate  ,~*
14 ¢ .

12 /’/ _/\/\/\/\
1 A

0.8

0.6

0.4

0.2
0

f*

9 10 11 12

16 ¢ -
14 F
12 ¢ 7

08 f
06 f
04 F
02 F .~
0:z,,.,.,.,.,,,,,,,.,.,.,.,

9 10 11 12

f*

U*
Fig. 6 Non-dimensional oscillation frequency vs. reduced velocity for
the test with attached endplate in comparison with the test with no
endplate
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Fig. 5 Non-dimensional cross-flow oscillation amplitude vs. reduced
velocity for the test with attached endplate in comparison with the test
with no endplate
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