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Direct Numeical Simulation of sound emitted from wall turbulence
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Our objective is to make clear the key element of sound source in turbulent flow near a wall and to realize the
noise reduction emitted from them. The acoustic field is simulated numerically by DNS code based on Hardin &
Pope scheme. In the present simulations, our simulation code is modified to realize more reasonable conditions,
i.e., instead of periodicity in streamwise and spanwise direction, radiation conditions are implemented by using
PML(Perfectly Matched Layer) method in all three direction except the wallward. In addition, to investgiate a
character of sound from a strong elemetary vortex staying in near wall layer, a pair of vortex which is extracted
statistically from fully developed wall turbulence, is evolved in space and time. These simulations turn out the
global- and micro mehanisms of sound gerneration in wall turbulence in detail.
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: 3D view of the vortex pair and contours of the acous-
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tic pressure on the z — y plane at the center of the vortex pair.

(a)tt = 11.25, (b)t+ = 33.75, (c)tT =67.5

Fig. 7:
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Fig. 5: : Time evolution of the flow property of the vortex pair.
(a)Intensity of hydrodynamic pressure fluctuation, (b) turbulent

kinetic energy
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3. Hardin, J. C. and Pope, D. S., AIAA Journal, 33-3,

: Time evolution of the intensity of acoustic pressures

from the vortex pair.

Fig. 6:
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