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Effects of low dorsal fin on the stability of vortex flow over slender delta wing

MENG Xuan-shi', CAl Jin-sheng’, LUO Shi-jun’, LIU Feng®

(1. National Key Laboratory of Science and Technology on Aerodynamic Design and Research,
Northwestern Polytechnical University, Xi'an 710072, China; 2. The Department of Mechani-
cal and Aerospace Engineering, University of California, CA 92687-3975, America)

Abstract. A vortex stability theory for slender conical bodies which was proposed by the pro-
fessors of NWPU was reviewed and used to analyze the asymmetric vortices characteristics of a
flat-plate delta wing and its combinations. To verify the validity of the theoretical predictions and
show the force development versus angle of attack, a wind tunnel test was conducted on a flat-
plate delta wing of 82, 5 degrees sweep angle and its combinations using a six-compaonent internal
strain-gage balance. The angles of attack is at 12°~32° and sideslip within £10°. Two fins of dif-
ferent heights were tested. The ratios of the local fin height 1o the local wing semi-span were 0.
3 and 0. 6 respectively. The Reynolds number is 1. 66 million. The measurement of the aerady-
namic forces and moments clearly indicates that no lateral force occurs over wing-alone model at
lower angles, but a steady force-asymmetry occurs over the wing-fin models at certain angles.
The experimental results and the theoretical results are in good agreement qualitatively, it pro-
vides force measurement evidence of the validity of the vortex stability theory preliminarily.

Key words: vortex stability; high angle of attack aerodynamies; fin; slender body; flat-plate
delta wing
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