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Aeroacoustic Noise Generation in Unsteady
Laminar Boundary-layer Separation
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Key Words: unsteady(B] A 4}), laminar(ZF), separation bubble(‘ﬂ'?,] 7] &), vortex sheddmg(S’—}-n—
4l 9), aeroacoustic noise(FT & £ &)

Abstract

The unsteady flow structure and the related noise generation, which are caused by the
separation of a two-dimensional, incompressible, laminar boundary-layer on the flat plate
under the influence of local adverse pressure gradient, are numerically examined. The
characteristic lines of the wall pressure are examined to .understand the unsteady behavior of
vortex shedding near the reattachment point of the separation bubble. Also, the generation and
propagation of-the vortex-induced noise in the separated boundary-layer are calculated by the
method of computational aero-acoustics (CAA), and the effects of Reynolds number, Mach -
number and the strength of the adverse pressure gradient on the unsteady flow and noise
characteristics are examined.
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Fig. 1 Time-mean flow structure of a laminar
separation bubble (Horton, 1968)
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Fig. 4 Characteristic lines of the wall pressure

(Re,= 361632, S=0.22)
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Fig. 5 A time-mean structure of the separation
bubble ( Re, = 361632, S$=10.22)
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Fig. 6 Relative vortex ejection positions
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Table 2 Absorption parameters for PML B.C.
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Fig. 8 Instantaneous acoustic pressure contours

( Re, = 361632, M., = 0.3, S=0.22)
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