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A New Computational Method for Micro-pressure Wave Noise at Tunnel Exits
Chen Yuxiang Wang Honglin Bi Haiquan Luo Wenfeng
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 61003 )

[ Abstract] The initial compression wave generated when a high-speed train enters a tunnel will produce a micro-pressure wave
and noise when it propagates to the tunnel exit. In severe cases, it may cause a "sonic boom" phenomenon, affecting the
surrounding environment along the tunnel exit. To analyze the acoustic characteristics of the micro-pressure wave noise, this paper
compares and studies two numerical calculation methods for micro-pressure wave noise. One method calculates the noise by
propagating the flow field parameters at the tunnel exit as the sound source to different distances outside the tunnel (acoustic finite
element method), and the other directly calculates the noise by using the micro-pressure wave at different distances outside the
tunnel as the sound source (monitoring sphere method). Taking the CRH2 EMU as a reference, a flow field calculation model of the
micro-pressure wave was first established, and the micro-pressure wave at the tunnel exit was verified by a dynamic model
experiment. Then, the noise caused by the micro-pressure wave was calculated using the acoustic finite element method and the
monitoring sphere method, respectively, and the acoustic characteristics of the micro-pressure wave noise under different
calculation methods were compared and analyzed. The research results show that the frequency domain variation laws of the
micro-pressure wave noise calculated by the acoustic finite element method and the monitoring sphere method are basically the

same, with the energy concentrated below 20 Hz and the peak frequency at 3 Hz. The peak sound pressure level and the total sound
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pressure level calculated by the monitoring sphere method are 2-3 dB higher than those calculated by the acoustic finite element

method, and the overall errors are 2.42% and 2.72%, respectively. The size of the monitoring sphere has a certain influence on the

size of the micro-pressure wave, but has a small impact on the micro-pressure wave noise. The peak sound pressure level of the

micro-pressure wave calculated by the monitoring sphere method does not show significant differences at different propagation

angles.
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Table 3 Calculation results (Unit: dB)
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