Downloaded from joae.ir at 11:44 +0330 on Saturday December 26th 2020

T ©$0,3l98 (gwiige (SR — sele 4l

=
% W ol 5l el o)l cpaozils Lo
- ‘ﬂ'”’

S 9wy slb ySloe 3 jlislu wizr oo (g )lwdpis

NACA 0015 g NACA 0012 o Js45 ! 59y 3 byl & Slos

T3 g020 0358 oy dum ¢ datas 1) 0
s g9 3 ol&ils (SilSe gt oyl sl IS g gmmiilo-)
e oo B oSS (SlSa 09,5 Lol Y
QYR TIT ol ol YYRY/Y [V calio 2l o)

WS

o At J S oy s, il G e 5 5 e Y 5 ol JUb S g saiad,a8 3 ool slo Slac
a) glodly sloySlas o jlulial b dasl jo ol a8 3 8 oladlse pole (waige 5 IKE055 4255 )90 Sl 53T gamo
e 0 Sha ol dgae o s Ll 285 a5 ooliial 5,50 Sliins 5 Unjingty 5o (2l on M5, olay 35,5501 Lol
Floe o 5355 ol el o Sla ool 55 ey 25,550 (o3 sleiuiz il o STy (o 35,250 Sy Jols o el 0
e gm0 ylaemSliwls 1Sl (goae g, 5l oolaiul b alie cpl jo aa o (il g BB Gl a1y T Sl Ceyus 5 oais Lodly
laSSan slowdly Mo 3,515 (g3 (o) 2 b (oo 5 Sl 00l (i litel 5 (300 (3l (laSTan 5 SASSSy sloadly Koo
Loy Xlos 3l ooliinl a5 csl oy ools ylis g 48,5 )18 ob35)) 5,90 NACA 0015 ¢ NACA 0012 sl i3 ] (59, 50 slaSTSS g
Sloslaiul aS oals ools las (B,b 3l .osd co Lid g o & 395 Senty el o cpl g 0al e 4y g8l Sailely aygly Jlal o
Ol s, sae 1o o cpl e ge Ll e BB lade 4 ) Leudy Sae 203l o lailin] cdl @ coens laSSan LSl
el 5 (5 lans 18 o 3 5,k Ve S B gl V3 L gt sl g e b Loy Shae 5 o ol
5 s i L oy AT ol S 5l S LS 1505 5003l

Numerical Simulation of several Structures of Plasma Actuators and
Their Performance Assessment over NACA 0012 and NACA 0015
Airfoils

Abstract

The Plasma Actuators (Dielectric Barrier Discharges) are strong tools for active flow and boundary layer
control that cause to postpone the location of separation point on control surfaces which recently have been
a focus point for aerospace scientists and engineers. In first stages, standard structure of DBD (include one-
particle encapsulated electrode) was used in researches, but recently a new structure which include a three
particles encapsulated electrode is employed. Encapsulated three-particle electrodes cause to recover the
body force of plasma actuator and increase the induced velocity, significantly. In this paper by Electro-
Static Lumped-element numerical method is applied and validated. Then, the three-particle and one-particle
plasma actuators are used for NACAO0012 and NACAO0015 airfoils. It is numerically shown that the
separation point displaces back and the pressure distribution is changed favorably using DBD. It is also
found that the effectiveness of three-particle structure is considerably higher than the standard structure.
Thisresearch was performed at Re.=1.0 x 10° and the plasma actuator simulated for high voltage AC power
supply up to 14kV,_,, with 10 kHz frequency in steady state condition

Keywords: Active Flow Control, Plasma Actuator, Electro-Static Lumped-Element, NACA0012,
NACAQ015.
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