[ Downloaded from mme.modares.ac.ir on 2024-05-19 ]

20-12 VPP 12 o lesis 16 0,95 1395 sidmwl (ORI S (S Alxo

Ay sele doliale _'=,___
= —
OV Jw SWlo  wiigo = §
Yany
mme.modares.ac.ir Wt

S99 (S Hlwdu b &5 min zobaw fawgd dilgiunl Sl o yo w7 9 Ob > J 57
T 588 ales 8 48 s

OB Ol 19 lacs gl (g Bt (Sl (cwiites 0200
esalimipour@qiet.ac.ir 94771-67335 _isaS ()l>g8 ™

suSe Wlis S leYb!

JoS (g Jlis

1395 530 sl
1395 ;.26 50k
1395 (Ll 24 1cols > 1))

25 e Sppo & @B 5 CluSy il oS1p ol S e 50 o dlgl S5l en, 3 Ul e ey 4 Alis 2l 3
Bl iSals ) 1y 5550 Y sy S bl 4 S e sk by gl s 5| ool iy sl o 4zl ey g3 s
180 b 60 iy 5050, shicl o3game ;5 pglaw alises (glacus pu cod dlginl gluy 5 Gl ol (59) zolaw Cumdge il s

—uf ()i 4 powse Hlid— s Jﬁf BI3) S SoSa LLL u...fg“ul - 590 Yol xJLm u'-')> e (sl d]ﬁ LSlosds axllao il als
Slogesly 0dd (ngl 5 gmals doliy (iw)luisl jlate 4 blodd > 93 e e g (Sloj CE L g gioe w o) 4 e gz
ol 5l By oS wimd o Lt By ol 5) ool sty ol el Caundds g5 Jlas Bollai g 13,5 dunlie 3¢90 (o34e @ L Jols e sk
a8 Crge & (gl Aty Sy g Cumbge (e Mind(oe (B |y Ly pd g e €S S 0l o pb oS e polan d’i""*{
oy Silea b oy cops JBlis Galgn; dhiel eled )3 a5 il olgi e gl samlie b tailosel cusdds wilond gy g i oy e

by oy

ol 03> 5 43 T0 o 55 55 Al (sl

Flow control and drag reduction of circular cylinder using moving surfaces by
two-dimensional simulation
Seyed Erfan Salimipour”

Mechanical Engineering Department, Quchan University of Advanced Technology, Quchan, Iran
*P.0.B. 94717-67335 Quchan, Iran, esalimipour@qiet.ac.ir

ARTICLE INFORMATION ABSTRACT

Flow around a circular cylinder placed in an incompressible uniform stream is investigated via two-
dimensional numerical simulation in the present study. Some parts of the cylinder are replaced with
moving surfaces, which can control the boundary layer growth. Then, the effects of the moving surfaces
locations on the power and drag coefficients are studied at various surface speeds. The flow Reynolds
number is varied from 60 to 180. To simulate the fluid flow, the unsteady Navier-Stokes equations are
solved by a finite volume pressure-velocity coupling method with second-order accuracy in time and
space which is called RK-SIMPLER. In order to validate the present written computer code, some
results are compared with previous numerical data, and very good agreement is obtained. The results
from this study show that some of these surfaces reduce the drag coefficients and the coefficient of the
total power requirements of the system motion. The optimum location and the speed of the surfaces
which cause the minimizing the power coefficient are also obtained. By observing the results it is found
that in all Reynolds numbers, the minimum power coefficient or in other words, the optimum drag
coefficient occurs at surface angle of 70°.
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layer control surfaces with their independent variables
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Table 2 Independent variables data for studied cases

o(deg) 0 (deg) k Re -
10 70 0 60 1
10 70 1 60 2
10 70 0 140 3
10 70 1 140 4
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Table 3 Optimum conditions corresponding to the minimum power

coefficients

Ed EP min Os (deg.) k Re
1.285 1.340 70 0.5 60
1.082 1.214 70 0.9 100
1.037 1.142 70 11 140
0.965 1.084 70 1.3 180
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Fig. 16 comparison of the optimum and standard mean drag
coefficients
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Fig. 17 comparison of vortex shedding for optimum and standard
conditions, Re= 180
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