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Visualization of Vortex Flow over a Delta Wing with LEX

Myong Hwan Sohn™ and Jo Won Chang*

Abstract. The development and interaction of vortices over a delta wing with leading edge extension
(LEX) was investigated through off-surface flow visualization using micro water droplets and a laser beam
sheet. Angles of attack of 20° and 24° were tested at sideslip angles of 0°, -5° and -10°. The flow Rey-
nolds number based on the main-wing root chord was 1.82 X 10°. The wing vortex and the LEX vortex
coiled around each other while maintaining comparable strength and identity at a zero sideslip. The
increase of angle of attack intensified the coiling and shifted the cores of the wing and LEX vortices
inboard and upward. By sideslip, the coiling, the merging and the diffusion of the wing and LEX vortices
were increased on the windward side, whereas they were delayed significantly on the leeward side. The
present study confirmed that the sideslip angle had a profound effect on the vortex structure and inter-
action of a delta wing with LEX, which characterized the vortex-induced aerodynamic load.
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Fig. 1. Delta wing model with LEX.

22 HEAI9E LEXE X3 530 mmol, ¢
e} 2| 317 mm, @/ FA= 15 mme|th 2d
o] AFE FHLEXyE 6.35mme FAE 7=
SFulE doln, xt GHlA 259hE tiA = A
Ao A g@rtR S HE et RYe a0l
BollA 0.62c9k 0.82coll AT FEFAE AANR
Aol gt xe Il M TE S4=
A FALE ©E Fo|3, yE2 W FHHE
FE Z4" @ 29E WE Fol, = dil 9
Ho| M FE 9] Fololr},
Flg 2= ofF2% FAIg Rl A&E off- surface
€ 7HAE 71g el ARRAE e Zlojth v
4= (micro water drop]ets) 25
10ume] 7|2 A€t vAe8e 24943 bt
2 olellN FFEHI, TR IFHQ

v}

Vapor

Ar-fon Laser

Fig. 2. Off-surface flow visuvalization experimental set-up.
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Fig. 3. Chordwise development and interaction of the
wing and LEX vortices(o=24°, f=0").
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Fig. 4. Effect of sideslip angle on the vortex development and interaction (0=20°).
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