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Three-dimensional unsteady visualization of jet noise generation process using
synchronous fluid-acoutic visualization

Susumu, Teramoto
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To visually clarify the noise generation mechanism of jet noise from
supersonic turbulent jets, the three-dimensional structures of both the coherent structure of the
turbulent jet shear layer and the near-field sound wave have been successfully visualized. These two

phenomena are difficult to visualize with conventional experimental methods due to their high
frequency and intermittency.
From the visualization, the correlation between the coherent structure and the far-field sound, as
well as the correlation between the near-field sound wave and the circumferential correlation of
far-field noise, has been clarified.
The HB-LES method, which can efficientlx extract periodic components from unsteady turbulent flow
fields, has been proposed. This method has been applied to various flow fields, from canonical flows
to unsteady turbulent flows including shock waves. It was confirmed that the method has accuracy
comparable to existing methods while greatly improving efficiency.
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