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Wind tunnel side wall boundary layer control based

on vortex generator

LIU Guang-yuan, WANG Rui-bo, DENG Ji-long, CHEN Hong-tao

(High Speed Aerodynamics Institute,
China Aerodynamics Research and Development Center, Mianyang Sichuan 621000, China)

Abstract: Combined with former numerical simulating results, vortex generators appli-
cable for 2. 4m transonic wind tunnel half-model test section were designed and validated to
reduce side wall boundary layer effect. Results show that 20% —30% boundary layer thick-
ness is reduced using trapezia-shaped flat vortex generators in subsonic conditions, and the
influence on flow field uniformity is neglectable. The decrease of zero-lift drag and increase
of lift-slope are found after vortex generators installation, meanwhile pressure center moves
toward fuselage. Both trends are distinct evidence of thinner boundary layers. The developed

vortex generators can be applied to half-model tests for subsonic conditions.
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Fig.1 Induced vortices of vortex generators
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Fig. 3 Velocity recovery coefficient in boundary layer
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Table 1 Boundary layer thickness of side wall
Ma.--

Parameters
0.4 0.5 0.6 0.7
No VG 90.63  90.36  80.91  74.86

&/mm

With VG 65.27 66.42 55.70  60.54

Reduction
28.0 26.5 31.2 19.1

percentage/ %
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Fig. 4 Mach number distribution on side wall centerline
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Fig. 6 VG effect on pressure center location
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Table 2 Half model longituclinal aerodynamic coefficients

and derivatives comparison for a commercial plane

Ma...
Parameter
0.4 0.6 0.8
No VG 0.01452 0.01425 0.01603
C With VG 0.01402 0.01395 0.01565
do
Reduction
3.4 2.1 2.4
percentage/ %4
No VG 0.0822 0.0889 0.1081
. With VG 0.0829 0.0913 0.1083
i
Increase
0.9 2.7 0.2

percentage/ %
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