gOobobO0Ob0oO0ob0oO0obbo0oobooboooss0b10400007010

HENE N7 X 7 =0 bIRAT D 22 ) BEE OB E AT

e e R —*

Numerical Analysis of Aerodynamic Noise
Generated from an Automobile Door Mirror

by

Soichi SASAKI*

The aerodynamic noise source around an automobile door mirror is assessed using a hot-film sensor.

The pressure fluctuation generated by the velocity fluctuation is expressed as pressure equation based

on the generalized Bernoulli equation. The measured outputs of the hot-film sensors were compared

with the results of computational fluid dynamics (CFD) and computational aeroacoustics (CAA). The

broadband noise measured in the cabin was greater at the measurement position near the door mirror.

Broadband noise at 500 Hz or higher was observed inside the cabin because the door glass was vibrated

by the velocity fluctuation of the turbulence near the door mirror in the same frequency domain. The

output of the hot-film sensor measured around the door mirrors was consistent with the noise

characteristics analyzed by the CAA. These results indicate that it can be used to identify the location

of aerodynamic noise sources around door mirrors or to qualitatively evaluate the relative intensity of

the noise sources.
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Fig. 3 Relationship between the main flow velocity and

output voltage measured by the hot-film sensor
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Fig. 4 Schematic of the shear flow near the wall

Fig. 5 Model of the vehicle body used in the numerical
simulation (CFD)
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Fig. 6 Overview of the Computational Acoustic Analysis

Fig. 7 Acoustic mesh of the vehicle body for the CAA
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Fig. 10 Comparison of the output voltage of the hot-film

sensor measured at several locations outside the cabin
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Fig. 12 Spectral distributions of noise inside the door
glass (MP1-i) and outside it (MP1-0) analyzed by the
CAA
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Fig. 13 Overall noise levels at each measurement position
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