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Influence of Unsteady Wake on Turbulent Separated Flows over a
Backward-Facing Step
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Abstract

An experimental study was made of turbulent separated and reattaching flow over a backward-facing step,
where unsteady wake was generated by a spoked-wheel type wake generator with cylindrical rods in front of
the separated flow. The influence of unsteady wake was scrutinized in terms of the rotating speed of the
wake generator (0<Styx<0.4). A conditional averaging technique in corporation with SBF was employed to
elucidate the influence of the unsteady wake on the large-scale vortical structures of the separated flow.
Special attention was made during two-dimensional measurements of wall-pressure with or without unsteady
wake. The wall-pressure fluctuations were used to predict dipole sound source by Curle's integral formula.
was found that the reduction of the dipole sound source was due to the reduction of turbulent kinetic energy

by unsteady wake in the recirculation region.
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Table 1 Inlet boundary conditions

3 (mm) |& (mm)|O (mm)| H

Past” 2169 | 3.01 218 | 138
Present 2462 | 469 | 318 | 148
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Fig. 4 Time-averaged velocity profiles at
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