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Numerical analysis of aerodynamic noise of high-speed
railway and its distribution characteristics
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JI We1 ™, CAO Yanmei
(1. China Railway Bridge & Tunnel Technologies Co., LTD, Nanjing 210061, Jiangsu, China;
2. School of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: Based on the Beijing-Shanghai Railway Line, the simplified train-viaduct model for computation is
established. According to broadband noise source method and acoustic analogy theory, the intensity characteristics of
near-field aerodynamic noise sources and the spatial distribution characteristics of far-field aerodynamic noise of the
train running on the viaduct at high speed are studied by using Fluent software. The results show that along the
longitudinal direction of the viaduct, the intensity of aerodynamic noise is maximum at the junction of train tail and
body, followed at the junction of train head and body; along the transverse direction of the viaduct, the intensity of
aerodynamic noise decreases continuously at a slower rate with the increase of transverse distance from the viaduct; along
the vertical direction, the aerodynamic noise energy is the strongest at the location of 1.2 m above the top surface of the rail.
Key words: high-speed railway; viaduct; aerodynamic noise; spatial distribution
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Fig.6 The scatter diagram of acoustic power level at
longitudinal outline of train surface
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Fig.7 The acoustic power level on train surface in reference[26]
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