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Characteristics of Wall Pressure Fluctuations
in a Turbulent Boundary Layer after Blowing or Suction
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Abstract

A direct numerical simulation of a spatially-developing turbulent. boundary layer is performed to
examine the characteristics of wall pressure fluctuations after the sudden application of wall blowing or
suction. The uniform blowing or suction is given by the wall-normal velocity through a spanwise slot
at’ the wall. The response of wall pressure fluctuations to uniform blowing or suction is analyzed by
computing the turbulence statistics and frequency spectra. It is found that wall pressure fluctuations are
more affected by blowing than by suction, The large clongated structure of wall pressure fluctuations is
observed near the maximum location of (Pudms for blowing. The convection velocities for blowing
increase with increasing the streamwise location after the slot. For both blowing and suction, the small
scale of wall pressure fluctuations reacts in a short downstream distance 10 the spanwise slot, whereas
the large scale recovers slowly in a farther downstream.
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Fig. 1 Schematic diagram of computational
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pressure fluctuations normalized by
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Fig. 4 Frequency spectra of wall pressure fluctua-
tions scaled with dynamic pressure in blo-
wing case: {a) near the slot; (b) after the
slot
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Fig. 5 Frequency spectra of wall pressure fluctua-
tions scaled with dynamic pressure in suc-
tion case: (a) near the slot; (b} after the
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Fig. 8 Contours of root mean square source ter-
ms in uniform blowing case: (a) total; (b)
mean shear; {¢) turbulent-turbulent interac-

tion
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Fig. 9 Contours of root mean square source ter-
ms in uniform suction case: (a) total; (b)
mean shear; (¢} turbulent-turbulent interac-

tion
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