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Abstract

The effect of local forcing on the separated flow over a backward-facing step is investigated through hot-
wire measurements and flow visualization with multi-smoke wires. The boundary layer upstream of the
separation point is laminar and the Reynolds number based on the free stream velocity and the step height is
13800. The local forcing is given from a slit located at the step edge and the forcing signal is always defined
when the wind tunnel is in operation. In case of single frequency forcing, the streamwise velocity and the
reattachment length are measured under forcing with various forcing frequencies. For the range of

0.010< Sz, <0.013 , the forcing frequency component of the streamwise velocity fluctuation grows
exponentially and is saturated at x/h=0.75, while its subharmonic component grows following the

fundamental and is saturated at x/h =2.0. However, the saturated value of the subharmonic is much lower
than that of the fundamental. It is observed that the vortex formation is inhibited by the forcing at
St, =0.019 . For double frequency forcing, natural instability frequency is adopted as a fundamental
frequency and its subharmonic is superposed on it. The fundamental frequency component of the streamwise
velocity grows exponentially and is saturated at 0.5 < x/h <0.75, while its subharmonic component grows

following the fundamental and is saturated at x/A =1.5. Furthermore, the saturated value of the subharmonic
component is much higher than that for the single frequency forcing and is nearly the same or higher than that
of the fundamental. It is observed that the subharmonic component does not grow for the narrow range of the
initial phase difference. This means that there is a range of the initial phase difference where the vortex
pairing cannot be enhanced or amplified by double frequency forcing. In addition, this effect of the initial
phase difference on the development of the shear layer and the distribution of the reattachment length shows a
similar trend. From these observations, it can be inferred that the development of the shear layer and the
reattachment length are closely related to the vortex paring.
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Table 1 Boundary layer parameters
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6 =4.70mm
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