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Study of effects of control cylinders usage with different
arrangements on vortex-induced vibrations in Lock-in area
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Abstract- In this research, the phenomenon of vortex-induced vibrations and the effect of control cylinders usage with
different configurations on vortex formation, lift and drag coefficients, and fluctuations amplitude at the back of an
elastically supported rigid circular cylinder subjected to a uniform fluid flow are studied. Results obtained in the
absence of control cylinders are validated with experimental and numerical results of other researchers and a good
conformity is reached. After ensuring simulation accuracy and precision, control cylinders of equal diameter with
master cylinder are placed as linear and triangular arrangements at the back of master cylinder and the optimal
configuration and location of control cylinders are defined. In linear arrangement, at first the effect of a control cylinder
usage at 5 different distances from 1.5 to 3.5 times diameter of master cylinder and then two control cylinders with
ratios of 1.5, 2 and 2.5 times diameter of master cylinder are studied. At the end, in triangular arrangement, control
cylinders are located at intervals of 1, 1.5 and 2 times diameter of master cylinder.
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3. Ferrybridge Power Station
4. Tacoma Narrows Bridge
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1. Vortex Induced Vibration (VIV)
2. Lock-In

V-F
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2. Fluid-Added Mass
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1. Control Cylinder (or Secondary Cylinder)

£ Bolads VY 855 AVAY j5 (9 g0 S (o



St g jline ekl e

e B Glosss b IS ol yoidiw 1 eoliswl yu5T oy

slapy aon Jolo 55 4 oliee urs g o sloall

sloads gfe)"‘“
Cio
M =—2 \)
87°St
_my+m, @)
pD?
a=26+20 0
7

SHgo A o)Lw 4.._9[.: uw.a:lf u_l‘).ue L)" BN as
Sy en iy yai & =1 /2MQY

Lasls )5 51 b Olole )l say gilwJow =Y
slyllay 5 wone o slagty, Slesliiul ogg 5l
S ekt pele g iglS Slisle 3 (iludnd
b o w5 gyl Glaie 4 g ol 00,5 lay caemg
oAsE 5 S DIV] gy 5 4 s il
diey 5o Logas (giluand aie) 0 39790 oIl
Rl sl g Jlw Bl G 0595 2 @ barpe laonny
oary 53l sl o 5l 039 nl 5 &5 ol JpundlS
ool 0als oolal Laals 351 L5l ol )|

Sl e 5 J ol Sl gl S O S o
odds 2,8 YPIVD ol o asls Job .cawl oals sols ol
ez e o)lpd Glp Ce e $39)5 She llpd ol
G 9 o)lps g Cal) Ceew o)l sl LA (29>
! od.g‘o)f ul.‘?w‘ ASJ.M: u,ula 9 YLS ‘_gL{bo)‘}lo ‘_g‘).a
"’)‘9'.‘.‘5 aS odls J.La D J.Iaﬁ L LS“’)-.'.b Q)}.o L ).u )A...LH...:
oolinsl b .l o dolx b Jlws bz 0,55 5 e T GBI,
A g kol jaidems 28 > FSIT a8 5 (Seals s 5|
3 Sl 00y )8 oo Jlew bz Bkl ead Sy g9y
95 2 Jlw Ol S plp jadden &S > S 05 ()
0dds 3,lg (g9, Sl Q] CS > g o0l eolo I8 C)T o,lgs0
@ joilew &Sinl @ azgi b ogd e Joo Jlow 0l by
dgas Sz 5o LSl ool Jow L;.)Iﬂ T NS VIR
S pleogs Wlgi oo Gl 2

2. Comsol Multiphysics
3. Fluid Solid Interaction
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1. Fluid-Added Damping
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