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On the effect of low blowing ratio continuous jet on
wingtip vortex characteristics
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l. INTRODUCTION / IV. THEORETICAL MODELS \

Vortices are an unavoidable effect of flight, which appear behind Re = 7000 Re = 15000
the wing with a bounded length. The strength of these vortices, Batchelor vortex model [Batchelor1964] 004/ 004,
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Moore & Saffman vortex model [Moore1973]
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Techniques that affect the vortex through forcing P 2; V= = Va (1) L 5“ il

by an actuator. (Z —Zyye)?2

- Wingtip blowing [Carafoli1964] i . % 5 ’ 15 % " 5 7 15 2
. . . 3 -3 z/c z/c
- Syntetic jets [Margaris2006] - — M, | oxlO‘ \ \ | 6 10 \ \ | 12 | | |
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Objective Characterize qualitatively/quantitatively [ Compare the experimental results — with 1) ‘ -- ¥ I « Cu=00d 07!
the effect of continuous jet on wingtip wingtip vortex models proposed by . | | | 1 | | ’f I s | | |
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b m==) spanwise vorticity for different Reynolds
and broken for several applications numbers and momentum coefficients.
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/ Il. EXPERIMENTAL SETUP \ £(x; Re, C,) =

3D layout of the experiment (1) Wing model in a moving support Re = 7000 Re = 15000
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- £ = 0 means that there is no influence of the active control on the trailing vortex. The greater &, the
more effect caused by the continuous jet.
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Spanwise vorticity evolution

Problem parameters Re = 7000 9 | Re = 15000
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lll. EXPERIMENTAL RESULTS
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Vortex flow properties :
4 .z i
7 = —— :
C Re ’
_ V _ I _ 1
VQZ_H __T'_ F:_ a)za)_oo 'o 2 4 6 8 10 12 14 16 18 20 °
[/l/;X) r= (: l/ljzxj (: (: z/c
J - Continuous blowing jets are good candidates to reduce the strength of the wingtip vortex at
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3 : . S ol 5 . T e T : . — - Three different Reynolds (Re) and four momentum coefficients (C,) considered.
. . . B - Characterization of the influence of continuous jets have been performed providing the parameters of
Re = 15000 some clasical vortex models.
04 w I — o8 ——— w w 03 | | | - | | — - Jets are good candidates to reduce strength of the vortex only for Re = 7000.
} R i 3§z28283f5 32528;8225 o 11t ;agg;i‘zwﬂ M ] L 3228'8325 - The forcing has a weak influence on the vortex strength once the rolling-up process has already
03 “uﬁﬁ%iﬁiﬂim* . Ch 016 ot Ch—0.16 l g Fhenttdangin? cam;ﬁﬁﬁ’fgg"!}ﬁf ijﬂsﬂ” . « €, =016 ] finished (Re = 15000 — 20000).
1 | 0T lﬁﬂ”’m“‘ﬁﬁaﬁiﬁam ‘ | likli%&ﬁ?}ﬁjltﬂfﬁ o] g Mg * Perspectives
- = : dasdits 3 10r fﬁ;?ﬁinagﬂ*v | . ] . . .
oos 11 «»n.;lw#ﬁm U 1 Rl C LI - Effect of a syntethic or pulsating jets. Do they break the vortex at certain frequencies properly?
oil . i i #*rﬂ*ﬁ i o C,=0 6 K /
005 | - 0061 %?ﬁ %‘l jF B | : 5528812125 7 2
T R T L e S e T I I A
Acknowledgments
Four experiments are performed for differe_nt_ Reynolds numbers an_d each momentum coefficients. This research has been partially funded by Proyecto de Excelencia Grant number P11-TEP-7776.
Error bars correspond to the standard deviation ot one set of experiments. | Moreover, one of the authors (FJBR) has been been funded by the Short-Term Post-doctoral Stay of
Vortex core was determined by obtaining the position of maximum vorticity [Igarashi2010] Talent Attraction Plan of Andalucia TECH ICE. The poster has been printed by the Universidad de
[lgarashi2010] H. Igarashi,P. A. Durbin, M. Hongwei and H. Hui, “A stereoscopic PIV study of a near-field wingtip vortex”, 48, AIAA Journal,(2010). Mélaga )




