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Abstract

This paper dispicts the vortical flow characteristics over a delta wing using a computational analysis for the purpose of investigating
and visualizing the effect of the angle of attack and free stream velocity on the low-speed delta wing aerodynamics. Computations are
applied to the full, 3-dimensional, compressible, Navier-Stokes Equations. In computations, the free stream velocity is changed
between 20m/s and 60m/s and the angle of attack of the delta wing is changed between 16° and 28°. For the correct prediction of the
major features associated with the delta wing vortex flows, various turbulence models are tested. The standard k-¢ turbulence model
predict well the vertical flows over the delta wing. Computational results are compared with the previous experimental ones. It is found
that the present CFD results predict the vertical flow characteristics over the delta wing, and with an increase in the free steam velocity,
the leading edge vortex moves outboard and its streangth is increased.
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Fig.1 Schematic diagram of the delta wing used in computation
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Fig.2 Schematic diagram of the subsonic flow field over delta
wing( Ref[12,13])
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(a) Deltawing grid

(b) full computational domain grid

Fig.3 Delta wing grid system used in computations
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AOA=28deg, Re=0.88=110°
—Q— Exp.(Ref7,8)
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Fig4 Pressure coefficient distributions with variation of turbulence
model(a=28°, Re=0.88x10°)
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Fig,5 Pressure coefficient distributions with variation of Reynolds
number(0=24°, x/c=0.3)
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(a) Computed particle trajecféﬁes.

(c) Velocity vectors(x/c=30, 45, 60, 80)
Fig.6 Flow patterns over the upper surface of the delta wing
(a=24°, Re=1.76x10°)
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Fig.7 Lift and drag coefficient with variation
of the Reynolds number
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