\54

59,530 (gwiige Syl — ool & i

o
\

\
% 9 el 5 les sl o Lot cp30 5 s o
.9\9’

g

Sl (598 MBL p (009 S dilolw juil (GO0 (w0
SC(2)-0710 Sy 398 Js.99 !

739 0315 o Cuol 5 g g0 )92 L pule
Sl ol (o)l Llsn audlay olSails «SilSe cwiigeo 0aSisls «,babiwl )
u‘f‘ ‘u‘réﬁ ‘).....u\ S (a0 olKisls ‘LAS‘}Q (eI PR KIPRY o I ¢
VWRA/N /Y0 i pdy gyl VY470 Y/Y + callie il o)

LRV

2350 SC(2)-0710 Sl 598 Jusbnl L Loralsn oS Ly (59505 205 Sz ooy Som ailals S (2 gy cnl (ol S
$3eetS ulyd j0 (g30e (giluancd .l 0ad (luand cudgld 13le 5 Ly (Jaghpl SLbl Dy 5 pboMie Gy gl (een 4
SST  wi¥sy55 Joe 65,50 b oboMie )by el 00yd 5 sy pam 0 Y B v s dlas gl g + /2 6 /¥ (s Fle dae 00game 4o 5
LS b odel Caws 4 (g03¢ gl .l 0al 4ty C cmsgidalip b & UDF oS esg S b9,y Jles! sl g 00 (g 5lwacs K-
G5l b STkl Ly gy oS ol ol gl landls K305 b Jyed (b6 il 5 wlosd dglie o yiws o go0s 5 oalStle;]
g ySa b gl (65188 Ly o Gl s (hnd b (alidl a0 TG - alox (sllg 50 D)k 5lavlio oS (ted o 0
G (8l s el 03,8 ol gl Bl L e (59 2 omsSan 3B adg Ko caBly o sl 0ud ol (y30r rghnl &
33 g ySen oS Sl 033 £y (o 50 5 (Slay o pd B (n i & 0B odaline W3S (cyp GRedgsSee (650518 Cundge
Sanndgo Lol il oo 18l Gedg Seoe Jloel b 1y (59505 457 2005 ovaline (uizmen 05 )18 Jlid o Ceand j3 g e 4 (So03
DS Fm) @l (el a0 ¥ akes aygly )0 a5 ol las @bl mizen )00 |y o po Rl ol ST 0 S el Sl
5Lg00 g 5Loge (slodids g ool > ylo ¢ Lid g0 e 0o plosl (goae (gl sy p 5l L «ali ) Canl sde] s dy (L (595 e

wloas wil)) o]

Loy 597 S20lT SC(2)-0T10 (e 58 sl pbodlio (L2 i tods s 0k i i50alS sLoo3ly

Numerical Study of Microblowing System Effect on Reducing the Drag
Force of a SC(2)-0710 Supercritical Airfoil

Alireza Pourmoayed & Keramat Malekzadeh Fard”

Abstract

The main purpose of this study is to design a microblowing system to reduce the drag force of an aircraft
with SC(2)-0710 supercritical airfoil. For this purpose, the subsonic turbulent flow around the airfoil is
simulated by the Fluent software. The numerical simulation has been investigated in cruise conditions at
the Mach number of 0.4-0.6 and attack angle of 0°-3°. The turbulent flow is simulated using the SST k-
turbulent model, and the UDF code is written in C programming language to apply the microblowing
technique. The numerical results have been compared with the available experimental and numerical data,
and they have had in accordance with each other. The results showed that the friction drag coefficient
decreases with increasing the blowing fraction. On the other hand, in attack angle of 0°-2°, the increase in
blowing fraction causes to increase the pressure drag coefficient of the airfoil with its microblowing
compared to the airfoil without it. In fact, the microblowing has created the reverse effect on the pressure
field around the airfoil. The results have been examined for six microblowing positions. It was detected
that the greatest reduction in the total drag coefficient has occurred when microblowing has been located
near the leading edge on the suction side. Also, it was observed that the lift force decreases by applying the
microblowing, but the selected position has the least effect on reducing the lift coefficient. Besides, the
results showed that the suitable results (that is, the lowest drag force) have been attained at the attack angle
of 3°. Finally, after the numerical studies, the proposed system is designed, and assembly and disassembly
maps have been provided.

Keywords: Flow control, Microblowing, Turbulent flow, SC(2)-0710 supercritical airfoil, Reduction of
drag force
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