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Effect of Plate Position and Pressure Ratio for Self-Induced Flow Oscillation of Underexpanded

Supersonic Jet Impinging on Perpendicular Plate
Tsuyoshi YASUNOBU, Yumiko OTOBE, Masaki SHIMAZU and Hideo KASHIMURA

When the underexpanded supersonic jet impinges on the obstacle, the self-induced flow oscillation occurs at the specific condition. This

oscillation is related with the noise problems of aeronautical and other industrial engineering so that the characteristic and the mechanism of

self-induced flow oscillation have to be cleared to control the various noise problems. But, it seems that the characteristics of the oscillated

flowfield and the mechanism of oscillation have to be more cleared to control the oscillation. This paper aims to clear the characteristic of the

wave structure and the effect of the plate position and the pressure ratio for the self-induced flow oscillation of an underexpanded supersonic jet

impinging on the perpendicular plate by the experiment. From the results, it is cleared that the occurring domain of the self-induced flow

oscillation strongly depends on the plate position and the pressure ratio.
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Fig. 1 Schematics of jet structure of underexpanded
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Fig.2 Experimental apparatus
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Fig.3 Typical schlieren pictures of perpendicular plate
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Fig.5 Relation between position of Mach disk x./D
and pressure ratio ¢ for perpendicular plate
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and pressure ratio ¢ for perpendicular plate
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Fig.7 Influence of obstacle size for position of Mach disk
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