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Abstract

In a low speed open-type wind tunnel, a group of parallel wakes downstream of two dimen-
sional grid model consisting of several circular cylinders were experimentally investigated to
study the response of the wake flows to the acoustic excitation, in hoping to promote the
understanding of the underlying mechanism behind the gross flow change due to artificial
excitation. In the unexcited wake flows, the development of the individual wakes behind cylinders
was almost uniform for the ratio of the spacing to the cylinder diameter of s/d=1.5. For smaller
s/d, however, the jet streams issued through the gaps between the cylinders became biased in one
side and the cylinders had wakes of different sizes. At s/d=1.25, the gap flow directions change
in time, leading to unstable wake patterns. Further reduction in s/d made this unstable flip
-flopping of the jets stable. The most effective excitation frequency was found to be in the
Strouhal number range of St=0.5-0.6. This frequency was related to the vortex shedding. At s/
d=1.75, the excitation frequency was 2 or 4 times the vortex shedding frequency. When the flow
was excited at this frequency, the vortex sheddings were energized, and pairings between
neighboring vortices were generated. Also, the merging process between individual wakes was
accelerated. The unstable and unbalanced wake patterns at s/d=2.15 were made stable and
balanced. For smaller spacing of s/d<1.0, the acoustic excitation became less effective in
controlling the flow.
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Fig. 1 Gird models consisting of 5 cylinders at

various spacings (unit: mm).
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Fig. 2 Schematic of grid model set up in the wind
tunnel.
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Fig. 15 Effect of acoustic exciation on the surface
pressure distribution of cylinder.
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Fig. 16 Effect of acoustic exciation on the velocity
profiles in the wake of cylinder 3 at s/d=1.75.
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tex shedding frequency at s/d=1.75.
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