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Influence of Change of Turbulence Intensity on Suppression of Separated Flow by
DBD Plasma Actuator on a NACA0012 Airfoil

O&MmIEL", RITEA®
*Takayuki Kaneda', Tomohisa Ohtake®

We investigated influence of change of residual turbulence intensity on suppression of separated flow by using DBD plasma actuator
on a NACAOQ012 airfoil. Flow field around the airfoil was visualized by smoke wire method at Re = 30,000 in order to understand

changes of the flow field on the airfoil. We compared the flow fields on the airfoil at various levels of turbulence intensity. By result

of flow visualizations, we confirmed that the effect of suppression of separated flow by driving DBD plasma actuator was improved

by increasing the residual turbulence intensity.

1. W=

BEBNIEIAHIIET N4 AL LT DBD 77 A~7 7
Fax—% (LLFPA) BDEHEN TS, LLIh
FTO PA BT AHFZE 1 Pk mIE A A EL
AR I DN S WG TIThL TV D, — 5T, FEEE
D2 E~ PA Z0H L RIBEIHI2ZE & L CoFIH
EAUE LIRS, R &R DMk 4 Rilive & A
TW5. ERFOENRIDRKEWEE T T, BE
DY OFNENENTHZ ERmEN TGS B Z L
5, PA OFIBEMHEINRIZONWT S T E TORE & R
IROREENRBND Z ENEZLND.

ZEH OIX TN E TS, PA OFIBEMHIZh I LELN
SRS DG 2 HHBOREZITI 2, BEBAN
WCEEEZ B2 2 & CRRPICELNLE 5 %, B o=
0 dig. ~ 15 deg. OHIPHIZ BT, PA ZBRE) S H 723 £ b
D DN OREZIT -T2, B EORNERED
Tl % EVERNCHERR T 5 Z L 1XTE o2 M. PA %
BRE) S 7B, HBERN AR EITH o T2iidiuc 2 b L
TWEZENRREEZEZ DNHTH, AFETITLD
B ORI B O THEEZTT O . FELIVR S D&M
WZBWTHRBUE L2V T, Bk Co%ik
DONE & el 9% Z & C, PAIZ K D FIEEmEIRh R o2 b
WCDOWTERLIZOTHET S.

2. HREE - Tk

AMFZE T L 7o SEBRASIE OIS X 2 X 1 (2R
JERIEMK & H L B S 500 mm x 500 mm O [E] 5 R
AL, MhS0 2 otk Z R 5 72 OREEIC
2 HOT 7 U NRERE L. BB TEMIC
NACA0012 ZiH L, #i%K =150 mm, i b=300
mm OFTEE . MESRMIFEER P sk v, K0l

A O TR LICHBEANTER IND Z e ML
TUV5 Re=30,000 & L7-. A —0 53 %50
WITREE DR E R T DBA DI NE ORI A h /AKX
ERalniz. FEOEFEL~VL,IE0 dB ~ 102 dB
OFPHTHETRETH 5. PA DFERITITE S 25 um
DRIVAIRT—T7% SHERZLDOE, EMITITE
S 70 um OFT — 7 HAEH L. EEEMROEIEL 1 mm,
THEREMOMEIL 10 mm & L7z, PA ORENEIE, k
BB OBIRNTATRD 5 %RENE LD L DI
A L7z, BRIV, =5kV, A% 8 kHz DRIiE
JE @ e CEHN L7z, G o skl A€ —2
UAYEEHN ., VA Y —IXEZ0.05 mm D=7 1
LA 2 RPRY B E T2 b O & SR ST AN EE IR E
L, FL—HIZI3MENT 7 0 a2 V.

3. FEBRRER - B

AIEAEAS R & U C, 1 a =20 deg.® PA FE(EBIF D
WA K 212, PAFEIREOFiNS 4 K 3 1277, X
HORENTEEZZE CORMOEERL TS, %
X Ci, fR#E E LT L,=0dB (A E'—7 off), 85 dB,
101 dB OFED AIHAEAE R 2R LT 5. PA FEMEBIIFIC
BN GOKT2HRATHE, 3 B E2TORS
IZBWT, migfMHE T k& < HEEL TRY, #%
BICEDETHEME L2V, £, s 22 &
Wi Z LI X D RLROEOEAILEEI R D
LW TERD ST WIC, PAEBIFEOER EOFih
BOMTEWRT 5. flE 52 Tni0ngs (X 3
(), BRI CIXETMIE O M4 A PA FEIEBIR: (X
2 () EHBLTIEL o TRBY, E-RERKONWRE
DNSL T TND T ENG, PABMEERILTZZ LIk
D FHBERIIHI SN TND Z LR TX 5. Eliva £

1 BOREL - B () - #1F 2 « ARBEEL - #8 - T

685



SHTEE HAAFEIFE FNHEZTRE

5. U7 L,=85dB, 101 dB ®%5 (K3 (b), () TH,
Bz 52 TORWIEEE & RIRRIC S5 O # BE 73/ &
{Tpo TS Z &2 BHTRERAT TORBEA IS ST
WD ENHERTED. £, TLENOIENRE T
Mz s 5. SRS B RE WV L, =101 dB D
BT BEBROWEA NS Ao T0DH I Linb, PA
(2 X DRI R LT 5 2 EAMERRTE . &
WP OEEES B LI OEIEEPRE oo/ 2 & T
ELIE T RV F =2 K L, PA OFFIE AN HIHESS 7 %
BIEIADIRNIRL poleleb b BEZBND.

4. Fhim

FRHFOENIR I OZ{LA PA 12 X 2 HEERAL O
IR RIET B LZRET D720, BEDY OFiN
BOTHULEREZIT 72, T OFES PA fEEHE, =
WMELNIR S B R EL B Z LIk v, FIEERIL O
IR LT DT AR CE 2. AT R D Ik
TERFOELNR S 22 &, GO E1T 5.

ZE SR

[1] dBf&AlH, f: “DBD 79 X~ 7 7 Fax—XF (T
X 2RI ARRAT T O FIBEE A WrE 12 5 2 5 %
B H KIS 2018 EFEER RS, 2018.

2] MJFBER, ffl : “DBD 7'I7 A~7T /7 Fax—H
(ZR DAL A v R - i MERB A o A, A
AR5 93 WA P PaklE =, 2015.

[3] HSHEN, fh: “EE DY OFNOIELICH T 56
B, WAET BTSRRI ERE, 33, pp.105-110,
1996.

[4] &HIEL, fl: “FFELNR S D) DBD 77
AT 7 F ax—HIZ L HFEERAOIHICE 2 55
B H AR 2019 AEFEAERORES, 2019,

[5]1 KRITEUA : “IX Re $7HIE T NACA0012 EEH Y
DN 52 W BEREORE”, BAMZEFEHES
ASCEE, 64, pp.123-130, 2016.

Pulse

\Generator

{ Digital Retarder H Strobe Driver ‘

Side Wal

E LNi - Cr wire //

Figurel. Experimental set up

(a) p =0 d (without acoustic excitation)

Figure2. Streak lines of around the airfoil at o = 20 deg.
( PA not operating )

(¢)L,=101 dB

Figure3. Streak lines of around the airfoil at a = 20 deg.

( PA operating )



