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Computation of Field Structure and Aerodynamic
Characteristics of Delta Wings at
High Angles of Attack

YANG Li zhi, GAO Zheng hong

(Department of Aircraft Engineering, Northwestern Polytechnical University,

Xi’ an 710072, P.R. China)

Abstract: A numerical investigation of the structure of the vortical flowfield over delta wings at high
angles of attack in longitudinal and with small sideslip angle is presented. Three dimensional Navier_
Stokes numerical simulations were carried out to predict the complex leeward side flowfield character-
istics that are dominated by the effed of the breakdown of the leading edge vortices. The methods
that analyze the flowfield structure quantitatively were given by using flowfield data from the computa-
tional results. In the region before the vortex breakdown, the vortex axes are approximated as being
straight line. As the angle of attack increases, the vortex axes are closer to the root chord, and far-
ther away from the wing surface. Along the vortex axes, as the adverse pressure gradients occur, the
axia veocity decreases, that is lambda is negative, so the vortex is unstable, and it is possible to
breakdown. The occurrence of the breakdown results in the instability of lateral motion for a delta
wing, and the lateral moment diverges after a small perturbation occurs at high angles of attack

However, after a critical angle of attack is reached, the vortices breakdown completely at the wing

apex, and the instability resulting from the vortex breakdown disappears.

Key words: computational method; high angle of attack; vortex flow



