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Numerical Investigation of Unsteady Aerodynamic Characteristics of Pitching Delta Wings
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Abstract: A numerical investigation of the structure of the vortical flowfield over a delta wing when undergoing a
pitclrup motion from § to 90" is presented here. Three dimensional Navier Strokes numerical simulations were car
ried out to predict the complex leeward side flow field characteristics that are dominated by the effect of the break-
down of the leading edge vortices. Two cases are considered to investigate the frequency effect on the flow field struc
ture and aerodynamic loads for the delta wing. The lateral moments are more evident as the frequency decreases.
Pitching motion with high frequency delays the vortex breakdow n. Besides, the influences of a transient lateral dis
turbance on the lateral aerodynamics are researched. For low er frequency case, the lateral moment diverges even if
the disturbance occurs at an angle of attack at which the vortex do not breakdown over the wing. As the frequency
increases, the lateral moment has no evident change after the transient lateral disturbance occurs, and the laterakdr
rectional stability is more pronounced.
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Fig. 3 Rolling moment coefficients vs. a
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’ Fig. 1 Lift coefficients vs. a at different frequencies
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Fig 2 Drag coefficients vs. a at different frequencies
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Fig. 4 Pressure coefficients at the vortex center
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Fig. 5 The distutbance occurs at a = 27
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Fig. 6 The distutbance occurs at a = 30
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