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Flow Noise Source of Rotating Cylinder in a Cavity Structure
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ABSTRACT

Cavities are inevitable structures in automobile configuration. The flow-induced noise is generated from
the wheel housing section by the interaction between a rotating wheel and the unsteady flows in the cavity.
In this research, the wheel housing was assumed by a rectangular cavity for simplification. We measured
the radiated sound from the 2-D cavity without cylinder and from the rotating cylinder in the cavity by
using the sound source localization method with an acoustic mirror system. In the 2-D cavity case of low
Mach number(Ma=0.029), the sound sources were found to be located near the leading edge of cavity due to
the shear layer instabilities. Comparing the cases of the rotating and the non-rotating cylinder, it is
observed that the sound pressure levels around the rotating cylinder in the cavity increased and the main
acoustic sources were located at the rear section of the rotating wheel.
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Fig. 2 Schematic of 2-D cavity struckure in the experiment
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Fig. 4 Measuring points of localized sources
by the rofating cyiinder in the cavily
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Fig. 5 Sound spectra from 2-D cavity structure
in the free stream of U, =10m/s
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Fig. 6 Contour map of radiated sound at 300Hz
in the free stream of U, =10m/s
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Fig. 7 Contour map of radiated sound at 80Hz
(a): rotating, {(b): non-rotating
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Fig. 8 Contour map of radiated sound at 500Hz
(@): rotating, (b): non-rotating
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Fig. 9 Contour map of radiated sound at 630Hz
(@): rotating, (b non-rotating
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Fig. 10 Contour map of radiated sound at 1000Hz
(a): rotating, (b): non-rotating
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