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Analysis of Pressure Fluctuation Caused by Underexpanded Supersonic Impinging Jet
Tsuyoshi YASUNOBU, Yumiko OTOBE and Masaki SHIMAZU

Abstract

When the underexpanded supersonic jet impinges on the obstacle, the complicated wave structure has been formed and 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. This paper

aims to clarify the characteristic of a pressure fluctuation caused by the oscillation and the effect of an obstacle position, when the underexpanded

supersonic jet impinges on the cylindrical body. The experimental investigation was carried out using the flow visualization and the measurement

of a pressure fluctuation on the surface of cylindrical body. From the experimental results, it is cleared that the position of the oscillated shock

wave depends on the size, position of the obstacle and pressure ratio.
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Fig. 1 Flow model and symbols used in this study
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Fig.2 Experimental apparatus
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Fig.6 Relation between oscillation range of shock wave Ax/x.
and pressure ratio ¢
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