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AN INVESTIGATION OF THE PRESSURE FLUCTUATIONS
ON THE WINDWARD FACES OF SQUARE PRISMS

By Hatsuo IsHizaki and Hiromasa KAwAl

Synopsis

The relation between pressure fluctuations on windward faces of square prisms and
velocity fluctuations in the approaching flow was investigated by a wind tunnel experiment.
Cross—correlation and coherence between the velocity fluctuations and the pressure fluctua-
tions in the experiment showed that the most pressure fluctuations were linearly related to
the velocity fluctuations in the approaching flow. The admittance of the velocity fluctua-
tions to the pressure fluctuations was expressed as a function of reduced frequency n-D/U
where 7 is frequency, D the length of the side of the prism and U the mean velocity.
Normalized cospectra of the pressure fluctuations were greater than those of the velocity
fluctuations in the measured frequency range. The power spectra of the drag fluctuations
of flat plates were computed from those of the velocity fluctuations by the above admittance
together with the normalized cospectrum of the pressure fluctuations, disregarding the
pressure fluctuations on the leeward face.
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Table 1, Detail of grid.

Grid Mesh size ‘ Bar size Intensity Scale
M (cm) bxd (cm) w+/U Lx (cm)
1 22.5 4.5x4.5 0.145 6.7
2 10 2.3%x3.5 0.070 . 5.1
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Fig. 1  Grid and square prism in wind tunnel.
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Fig. 2 Power spectra of longitudinal velocity U
fluctuations in the absence of square Fig. 4 Cospectra of longitudinal velocity
prism. fluctuations.
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Fig. 8 Cospectra of pressure fluctuations on a windward face.
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Fig. 9 Coherence between longitudinal velocity fluctuation and pressure
fluctuation on a windward face.
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Fig. 11 Pressure/velocity admittance for various points of a windward face.
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