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Effect of turbulence on aerodynamic noise generation
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ABSTRACT
In this paper we attempted to develop a low-noise "active turbulence generator (ATG)" for aerodynamic
noise measurement in a large scale turbulent flow field. The aerodynamic noise from the developed ATG
was only 10 dB larger than that of the conventional wind tunnel. Aerodynamic noise from a rearview
mirror was measured to estimate sound generation effect on turbulence intensity. The experimental result
showed that the edge tone of the rearview mirror was disappeared in the case of strong turbulent flow
field. Aerodynamic noises strongly depend on the turbulence intensity and eddy scale of incoming flow.
The turbulence of incoming flow is important parameter to estimate flow around real cars. The active

turbulence generator is one of the useful devices to simulate real road simulations in wind tunnels.
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Figure 1. Active turbulence generator for low-noise
wind tunnel with small agitator wings and
driving motors
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Figure 3. Aerodynamic noise of the active turbulence
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Figure 4 Flow pattern around a circular cylinder
(Uo=1m/s)}
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(a) Laminar flow, Uy=30m/s
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(b) Turbulent flow, Ug=30m/s
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Separation line

Figure 6. Oil flow images of the flow around a

rearview mirror with (left) and without (right) the
active turbulence generator (Up=30m/s)
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Figure 7 Aerodynamic noise spectra from rearview
mirrors with step (U, = 30 m/s)
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Figure 9. Aerodynamic Noise form a rearview mirror
in large scale turbulent flow (Up=30nv/s)
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