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Prediction of aerodynamic noise radiated from an automobile by using spatial sound sources
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In order to predict interior noise of automobiles caused by the flow around the car body, it is necessary to obtain the
flow field around the vehicle and the generated sound fields. In this research, we attempted to predict aerodynamic
noise around the vehicle using decomposition method with spatial source terms. It is found that the Lighthill sound
source can be captured the sound field including the pseudo sound. It is suitable for revealing the mechanism of
occurrence and the source region. On the other hand, the Ribner sound source that calculates only the sound field
turned out to be convenient to separate the sound and the flow fields. This is thought to be useful in simulation of

interior noise of automobiles.
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Fig. 1 Flow field around an automobile

(@ Coarse mesh (82,000,000 Elements)

(b) Fine mesh (5,300,000,000 Elements)
Fig. 2 Distribution of Iso-surface of the second invariant of velocity
gradients around a rearview mirror
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Fig. 3 Distribution of the source term of Lighthill equation
(The influence of Number of Gaussian point (Gaussian quadrature) on
accuracy of sound source term calculation)
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Fig.4 Distribution of the Lighthill sound source terms on the body surface
(468 Hz)

(b) Sound pressure field around an automobile
Fig.5 Distribution of the aerodynamic sound pressure around automobile
calculated by Lighthill equation (468 Hz)
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Fig.6 Distance attenuation properties of aerodynamic sound from noise
source region (around the vehicle body surface)
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(b) Sound field around a car body (Near field)
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(d) Sound field around a rearview mirror (Ribner)
Fig.7 Comparison of aerodynamic noise simulations using Lighthill
(above) and Ribner (below) sound source
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Fig.8 Comparison of flow filed, noise filed around an automobile
(Above : Flow Filed, Middle : Lighthill, Below: Ribner )
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