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Flow Visualization Using Thin Oil-Film in the Flow Control of Shock
Wave/Turbulent Boundary-Layer Interactions
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Abstract

An experimental research has been carried out for flow control of the shock wave/turbulent boundary-

layer interaction utilizing aeroelastic mesoflaps.

Various shapes and thicknesses of the mesoflap are tested to

achieve different deflections of the flap, and all the results are compared to the solid-wall reference case without

flow-control mechanism.

Quantitative variation of skin friction has been measured downstream of the

interactions using the laser interferometer skin friction meter, and qualitative skin friction distribution has been

obtained by observing the interference fringe pattern on the oil-film surface.

A strong spanwise variation in the

fringe patterns with a narrow region of separation near the centerline is noticed to form behind the shock
structure, which phenomenon is presumed partially related to three-dimensional flow structures associated with

both the sidewalls and the bottom test surface.
noticed that the shape of the cavity is not negligible.
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The effect of the shape of the cavity is also observed and it is
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Fig. 1 Shadowgraph(‘” of flow contro! using the
aeroelastic mesoflap (conventional 6-
flap, 102 pm—thick).
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a) Oil leading edge at 6.4 mm from cavity edge

a) Oil ‘Ieadlng edge at 6.4 mm from cé&ity edge

b) Oil leading edge at 25.4 mm from cavity edge

Fig. 2 Overall fringe pattern for the solid-wall
reference case.
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b) Oil leading edge at 25.4 mm from cavity edge

Fig. 8 Overall fringe pattern for S-shaped

mesoflap (4 flaps, 152 pm—thick).
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a) Oil leading édge at 6.4 mm from cavity edge
%

b) Oil leading edge at 25.4 mm from cavnty edge

Fig. 4 Overall fringe pattern for the macro-
porous plate.
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a) cavity in rectangular form

b) cavity in elliptical form

Fig. 5 Comparison of overall fringe pattern for
rectangular cavity between for elliptical
cavity.
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