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Effects of vortex generator application on the wing-body
juncture horseshoe vortex
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Abstract: A typical wing-body junction region was presented. In order to modify the
horseshoe vortex, the vortex generator was placed upstream of the wing on the flat plate.
Numerical simulation was conducted to investigate the effects of the vortex generator’s
heights on the turbulent junction flow. The results show that any vortex generator can weak
the horseshoe vortex. The modification is best with 2mm of the vortex generator’s height.
The vortex legs congregate round the wing with the increasing of the heights. The proposed
method is a kind of passive control method. The modification of junction flows with vortex

generator application presented is promising since it is very simple and applicable.
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Fig. 2 Calculation domain’s grids
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Fig. 3 Velocity and streamlines at Z/T=0

—— Cal. o Exp.
XiT= XIT= XIT= XIT= X/T= X/T= XIT= X/T=
-0.40 -0.35 -0.30 -0.25 -0.20 -0.15 -0.10 -0.05

100 ¢
: |
AN IR N
107 of Lol il L E 1g e g
e ; n FVV 4 99/ d
= ar |
102F ] oh [
g
E o
]0—3 " FET PET F V l L AT P N P Y
0 0 0 ~050 0510
U/U,

4 Z/T=0
[22]

Fig. 4 Contrast of the U/U,, between the calculation

and the experiment* at Z/T=0
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1
Table 1 Position of vortex core and the corresponding

skin friction coefficients on the plate

b/ T X./T Y,/T Ce
Baseline —0.190 0. 040 0.0093
1/60 —0.225 0. 040 0.0065
1/30 —0. 240 0. 045 0.0045
1/20 —0. 250 0. 050 0.0040
(vortex legs)t,
6(a)
( 5Ca));
C 6~ 6,
Help/T=1/20
C 6Cd)).o/T=
1/30 C 6Cc)).
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