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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this research, the plunging motion of an airfoil is simulated by a numerical method based on
Received 07 April 2014 finite volume method and various Reynolds numbers; however, the effect of thickness, amplitude
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Available Online 01 November 2014 and reduced frequency of the airfoil are investigated on the aerodynamic coefficients. In this

process, SIMPLEC algorithm based on implicit solver, high order scheme and dynamic mesh

technique are applied for unsteady simulation which the flow is supposed to viscous,

Keywords:

p||_¥r‘:‘;ing incompressible and laminar one. The simulations are done in three Reynolds number, 1000,
Dynamic Mesh 11000 and 50000 in accordance with the flight of the insects, small birds and pigeons. Moreover,
Airfoil Thickness the study is carried out in two different amplitudes and three reduced frequencies. Consequently,

Amplitude, Frequency the present results are compared with the published data to confirm the validity of research.

Furthermore, the pressure distribution and vortex shedding around the airfoil depict that the
thickness variation of the airfoil delays vortex shedding and the time-averaged thrust coefficient
is slightly changed. The results of this study also demonstrate that the reduced frequency and
amplitude of oscillation play an important role; but the reduced frequency is much more effective.
The response surface methodology (RSM) is subsequently used to optimize the plunging airfoil.
The optimization results illustrate that an airfoil with 0.29% thickness in the plunging motion by
3.08 reduced frequency and dimensionless amplitude 0.5 reaches a maximum trust coefficient.

S5 hos 5 ole Bl g Lol i 3o ) Slg )0 055 o po 5L, dodio -1
2 oo Ol g $399eSS Lty b idiogs ol jen Cudibge b Lo N OB %y S o 5l eSS b b el ooy (M j0 do oyl Job o
Please cite this article using: S lod o3liiw! Jod @yl 5l Wlio cpl @ gl (5150

A. Baghri, A. Esmaeili, M.H. Djavareshkian, A.M. Zamani Fard, Aerodynamic investigation and optimization of airfoil geometry and oscillation parameters in the plunging
motion using RSM, Modares Mechanical Engineering, Vol. 14, No. 16, pp. 101-111, 2015 (In Persian)


https://dorl.net/dor/20.1001.1.10275940.1393.14.16.8.7
https://mme.modares.ac.ir/article-15-1319-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-20 ]

[ DOR: 20.1001.1.10275940.1393.14.16.8.7 ]

OblEed 9 )3l Huel

Thoaw gawly (9 b 39,3 9 51 )8 S ya )3 Wo)lgll Silwgs 9 (wid Sl yielhly SHlwdisg 9 Swelis39 33T w0

(Silotes ST gy ool sz 050 dllie (pl po oS azdl
o2 &S ek il Gleg ol ae Lulpd g cwsis
Olse @ o)lgll b ((Silatew Sl Glsie @y Glugi asls g 0aals
ad S ke ame bl Glyie 4 Jbw Gl Sy g guain S
3 iz ol ool plowil (Solins a4l bavgi (goue (gilwdnnd g 00l
Gy mor3Sle sulsi sl olall (it b sl b sl s,
3 5 e Gl Ghg) 5o el oad sslinul patine (silgp ogume )
oy ey 5 oud solitul gt slad pess sly | el Joo
el a5 )50 (bt SLolS

(Keolis 3 (S 4LD § oF b DY Slao -2
WS (oo ES > e by et dwiin oS (Llewe 3 (Seslus slaass
Loabiod s 50 aSed (gunaSed g9 (ol 53 NS e )13 oolitial 350
G5 g (2Ll pogdle (Salus (slaasios .ogd oo 2ol o lgll =5 >
& Sod maelyy Jo ploj 5 JeelS galibl> (goue glagly, <Es o
vk 4 (Sl slaaSid jo ipo o RalS 5 | -aSd same w g
5 [17] p2sS (a3 loyid SuSS 5l 550 50 S 1> 55 8,5 Joe
CSy Gy o dslie & iy onl g wgdise eslinul [18] ez
Sygo & aSGS j0 0,5 90 G SNl plaS e il pe Slall Sl yols
i oS o galoll Se b cnline s b 658 @ (gegmse
b bghs o a8 b gl i Jsb b byl a5 (5)5ba 05000
S8 Siltend slp pol> )15y ol winlys iy (i oS Jobo
el o0y o3l iS5 ol 5l olglly oy

[19] g2 50 5l (Senlios (slaeSis 5 (o (gloyid 4 Logsye aly aalsl o
el 03335 &) (65 685 | (sMigas 1 UKD 5 il 0 00 ]
b 3 g il esliiul b asles sll g (55,8 segms 1 JSs (s, 5
4 WS e s ] 0 4l i o) &8 s oy el odmlin 5
weboe ol 1 Jsep aloy

a =X X (1)

Tl plp sl gl Jsb oS
Ly = e < e )
=1 ®)
A= (w —w)L,; @)

Jlasl oy slinly jo (u}.sul.) 1] oS 5 juss 8 4 doles o oS

b sla 8l Sl 4505 5] (slaiges 1 JSB

6- Response Surface Method (RSM)
7- Adaptive Neuro-Fuzzy Interface System (ANFIS)
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1- Linear or quadratic polynomial

2- Neural Network

3- Adaptive Neuro-Fuzzy Interface System

4- Fuzzy

5- active-set

6- Karush-Kuhn-Tucker (KKT)

7- Quasi-Newton

8- Broyden—Fletcher—Goldfarb—Shanno algorithm(BFGS)
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