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Optical Observation of the Separated Flow around an Oscillating
Aerofoil at High Mean Angles of Attack with Special Reference to
Stall Flutter

By Yasuharu NAKAMURA, Koji ISOGAI and Hiroshi EJIRI

Results for optical observation of the separated flow around a two-dimensional aerofoil
oscillating in pitch about the midchord at high mean angles of attack are presented. Ge-
neration of heated air streams (filament lines) around the oscillating aerofoil using thin
nickel hot wires enabled the instantaneous boundary of the separated layer to be determined
by schlieren photography. The analysis of highspeed schlieren films of the flow patterns
around the aerofoil has revealed the following characteristics of the cyclic variations of the
thickness of the separated layer. First, the cyclic variation of the thickness of the separa-
ted layer with respect to the motion of the aerofoil is nearly sinusoidal, provided that the
amplitude of the aerofoil motion is small. Second, the variation of the thickness of the
separated layer lags considerably behind the motion of the aerofoil. The amount of phase
lag increases rapidly with the increase of the reduced frequency ; for a given value of the
reduced frequency, it increases both with decreasing the mean angle of attack towards the
static stalling angle and with increasing the distance along the chord away from the leading
edge. Finally, the amplitude of the cyclic variation of the thickness of the separated layer
decreases rapidly with the increase of reduced frequency for mean angles of attack close to
the static stalling angle, whereas this feature is absent for higher mean angles of attack.
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