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Schematic of corner separation Corner separation at DLRF6 wing-fuselage configuration
by Rudnik et al (2009)
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Bluntness factor (BF): Introduced by Fleming (1990) it tries to account for the wing nose shape

1[Ro] [T , S St -
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. : . v(aRo T
* Bluntness factor ranging from 0.028 to 0.32 can be found in the literature
« Blunt nose creates higher vortex stretching and form vortex of high intensity -,
X
1

Momentum deficit factor (Reg * Rey) : Introduced by Fleming (1990) it tries to account the effect of

approach boundary layer momentum thickness on the structure of horseshoe vortex

. Obtained by non-dimensionalising pU20T by 1/( p9?)
. MDF ranging from 0.7*108 to 13*108 can be found in the literature
. High MDF more structured vortex close to the BL plate
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+ Passive control methods include nose fillet, boundary-layer fence, and a cavity in front of the nose
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Effect of upstream cavity on the vortex strength

Different fillet shapes found in literature
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Asymmetric fairing design: Nose



Streamlines from invscid flow calculation
a) Symmetric fairing & b) Asymmetric fairing

at 4° incidence

k)

a)
C, -1.20 -0.83 -0.47 -0.10 0.27 0.63 1.00

Limiting streamline + Cross-flow velocity is zero inside the BL
along the attachment line

BL edge
streamline

* Cross-flow velocity derivative normal to
attachment line is non-zero.

_ * Momentum integral equation along with the Head’s entrainment equation
A is solved for the shape factor distribution along the attachment line

Cross flow w,.=0
inside the BL

» Cross-flow velocity derivative model proposed by Oudheusden et al. (2004)
was used in the momentum integral equation.
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Boundary-layer plate s il
NACAO0018 profile was used in making rectangular wing

Nose-fairing is designed for the wing at 4° incidence

T cC 6 o Rec MDF
mm MM  mm BF m/s H Reg Re; (106)  (108)

72 400 ~30 0.07 31 13 5600 1.3*10° 0.7 7.3

On-coming 2D-boundary-layer properties, at -0.5¢
upstream of the wing leading edge
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Sheet forming optics

M Laser sheet
Camera
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Flatplate . Wing Calibration plate

Test section

(@)

Camera Calibration plate
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(b) (c)
a) Schematic representation of the PIV setup b) Image from inside the test section showing the mirror,

calibration plate, wing model and the camera c) Image from outside the test section showing laser

equipment and the camera mounting setup
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Oil-flow visualization

Unfaired configuration
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Faired configuration : 4° wing incidence
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u/U_. 030 0.39 048 057 0.66 0.75 0.84 0.93 1.02 111 1.20

Unfaired wing at 4° incidence Faired wing at 4° incidence
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® 120 074 -0.29 017 063 1.09 154

Unfaired wing at 4° incidence Faired wing at 4° incidence

R
CSIR-NAL



On-cgming 2dBL
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Bending vortex filament
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Streamwise vorticity

Stretching of vortex filament
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