http://mjmec.ir

ity ele Ao

Jols' gy allio

o =
WA/F 2dlyys gls ;\ 1 g(i i': ’o =, -
WAVPY b pady &l gﬁ 9 oS I I@ @ﬁdﬁ |ﬁ|@|@ E u =
QAP/P/¥ sl » ash)l —_/

NWY-10 yo e € oolesis IY 0,93 AYAY Hu5

5 Al Ol b (I S sl 3l 08l Wb sy
S S 4l 50 Bals F 5 Sk Ol f

®Y .

. PO SN P \oqm . 1
Aok B ol g i g8l ¢ jlias Glalial e

Apeion ¢ oy 8 oIS SilSe  pwdige (6 5SS (Sgzeils )
Ao ¢ oy 8 olBils (Sl pwaige sliul Y
Farshid@um.ac.ir ANYVAFARYE oy oS cogeiee %

fsCas p calisee slagtal)l b (J 58 slajaalw 51 oolinal r‘-'L' 5 Ll S 5l il Slaliglonay s 4 hagh onl 0 —ouSS
Ol P 0 g Sl iy g9y o ad)F 13 IS lalginl Clo jaukew cuiy jo Sllugs als 9 S0 g cad Culis dbals 5

ol Kiergl ple gous o G:alf_:ﬂuﬂ el b JouS jadew 0925 poc I o ol Cewdy bl ved o asl, Jhw coleS
b shadea (JyoS slo ok (giluand S8 5 Como I Glaebl 5l G e Gl ) 293 sl Sl o Sl 0l (i Le
IS 6lojails (6515 ange Cumdge 5 byl g o ools 18 Lol jadles o il g s slaglessz O jge 4 ol il
5 kol yjodew a3l VIO B VD 5l calitee alold Cand O jo (@S ol G 51 ool )....La ol s i)l )0 0gd co (astive
25 e gloaaz b (IS sloyoils Ll )0 095 o0 oy (BT ol S8 2R VIO o ¥ D slacens jo (S joikews 59 s

gl o adlllas Lol jaulow Jhad B L Y 510 ) slealold

i IS ke daals 5l sk ool ) 1o lgauds

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.

Keywords: Vortex-Induced Vibrations, Control Cylinder, Lock-In.
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3. Ferrybridge Power Station
4. Tacoma Narrows Bridge
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1. Vortex Induced Vibration (VIV)
2. Lock-In
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2. Fluid-Added Mass
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1. Control Cylinder (or Secondary Cylinder)
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2. Comsol Multiphysics
3. Fluid Solid Interaction
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1. Fluid-Added Damping
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