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Similarity of fluctuating pressure in turbulent boundary layer
between different media
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Abstract: In this paper, the fluctuating pressure on the wall of turbulent boundary layer is studied. Based on
the governing equations of the fluctuating pressure in the boundary layer, the unified dimensionless
expression of the fluctuating pressure in the full wavenumber region is derived in detail, and the influence of
Mach number on the self-spectrum and wavenumber-frequency spectrum of the fluctuating pressure is
emphatically analyzed. The fluctuating pressure data of cylindrical boundary layer at different Mach numbers
(0 < Ma < 0.176) were obtained by acoustic wind tunnel and water tank experiments. Based on the analysis of
experimental data, the accuracy of the predicted Mach-number effect on fluctuating pressure is finally
verified.
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