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Numerical prediction of aerodynamic noise radiated from
high speed train head surface
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Abstract: Body-fitted hexahedron grid was obtained of high speed train head surface based on mapping approach. Large
eddy simulation (LES) was applied to calculate the transient external flow field, and Lighthill-Curle acoustic theory was
used to calculate the aerodynamic noises caused by streamlined train head. The results show that aerodynamic noises
exist in very wide frequency band, and it is a kind of wide frequency noise. For low frequency components, sound
pressure is greater. As frequency goes up, sound pressure reduces. When the train velocity is certain, the farther away
from the aerodynamic noise source, the lower the total sound pressure level, but the attenuation degree of the total sound
pressure decreases. When the train velocity enhances, the noise increases. But the farther away from sound sources, the
less the total sound pressure increases. The frequency spectra of noise of different sound receiver caused by the same
noise source are similar, and aerodynamic noise can be reduced by controlling the fluctuation pressure caused by the
running train.
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