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Study of aerodynamic noise for metro trains running in tunnels at 140 km/h
based on large eddy simulation

HE Leiming', YANG Yuanyuan', WANG Rui', LI Zongpeng™, GAO Pengfei’, DENG Zigang’

(1. Chengdu Power China Ruichuan Rail Transit Co., Ltd., Chengdu, Sichuan 610031, China;
2. State Key Laboratory of Rail Transit Vehicle System, Southwest Jiaotong University, Chengdu, Sichuan 610031, China;
3. School of Mechanics and Aerospace Engineering, Southwest Jiaotong University, Chengdu, Sichuan 610031, China)

Abstract: Aerodynamic noise of intercity metro trains running at 140 km/h will affect passenger comfort. This study examines the
aerodynamic force and noise of a fast metro train running at 140 km/h in tunnels. A detailed 1:20 scale metro train model was meshed
and simulated using STAR-CCM+ simulation software with a large eddy simulation (LES) method. Results indicate that the trailing car
experiences the highest drag and lift coefficients compared to the leading car and the middle cars. Among all bogies, bogie 1 has the high-
est drag and lift coefficients. The highest sound power level occurs below the leading car's cab, ahead of bogie 1. Noise is particularly
strong around the leading car's cab, its underbody bogie, and the pantograph. This study effectively evaluates the aerodynamic noise
sound power level of metro trains running at 140 km/h, offering valuable insights for future noise control research on fast metro trains.

Keywords: fast metro train; aerodynamic force; acrodynamic noise; large eddy simulation; sound power level
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