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Vortical Flow Simulations of a Delta wing with Vortex Flaps
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Vortical flows over a delta wing with vortex flaps are numerically simulated. The computed results of laminar and
turbulent flows show the discrepancy in the location and the strength of the secondary vortex, which in turn
influences the location and the strength of the primary vortex. The grid resolution also has large influence on the
characteristics of the primary vortex. These discrepancies lead to inaccurate prediction of vortex flaps effect on the
L/D ratios. Computed results also show that the vortex flap improves the L/D ratio and the maximum L/D ratio is
attained when the spanwise length of the separated region formed on the vortex flap surface amost coincides with the

flap span.
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Fig. 1 Leading-edge separation vortices over a deltawing!*?-(12,
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Fig. 2 Leading-edge vortex flap™12,
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Fig. 3 Body geometry of a deltawing with vortex flaps©.

T~

Copyright © 2001 by JSCFD



0000000000000 000D0000D000000
0000D000D000000080 0° 0 30° 00000
0000000000 0° 0O18° 0000 3° 000000
0000000000 D000D00000000D0000DO
000000000000 O00D0O00O0O00O00
Degani-Schiff 0 0 0 0 0 0 0 0 O O Badwin-LomaxO 0O O ®®
0000000000000 00000D000O0000O0O0
00000000000 8100000 (95 127% 67, 00
Snge 000)0D0DO0DO0O0D0OO0OODO0ODDOOD®™OD
Zond 000)IOODOODOOOOODOOOOOOOOOD
000000000 20080000000 20040)
0000000000000 D00D 81000000000

O000O00OO00OD0D0OD 1600 0(62x 25500000000
O0OO0OFg 40 Singe0DO0O0O0D0QODO0ODO Fg. 50 Zond
gboboooooonDg

(a) Close-up view. (b) Cross-sectional view.
Fig. 4 Single grid.

(a) Close-up view. (b) Cross-sectional view.
Fig. 5 Zonal grid.
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(@) Laminar flow.

(b) Turbulent flow.

Fig. 6 Total pressure contour plots
(® +30° ,a =9° ,55% chordwise section).
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Fig. 7 Pressure coefficient distributions.
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Fig. 8 L/D ratio.
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Fig. 9 L/D — C_ curve (single grid).

(a) Single grid.

(b) Zonal grid.

Fig. 10 Total pressure contour plots
(® +=30° ,a =6° ,55% chordwise section).
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Fig. 12 L/D — C_ curve (zonal grid).
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Fig. 13 Total pressure contour plots
(d +=0° ,55% chordwise section).
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(@) a =0°

(b) o =6°

d) o =12°

Fig. 14 Total pressure contour plots
(d +=30° ,55% chordwise section).
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