
Accepted Manuscript

Mechanism and capability of ventilation openings for alleviating micro-pressure waves
emitted from high-speed railway tunnels

Xintao Xiang, Leiping Xue, Benlong Wang, Wang Zou

PII: S0360-1323(18)30063-5

DOI: 10.1016/j.buildenv.2018.01.045

Reference: BAE 5281

To appear in: Building and Environment

Received Date: 15 November 2017

Revised Date: 30 January 2018

Accepted Date: 31 January 2018

Please cite this article as: Xiang X, Xue L, Wang B, Zou W, Mechanism and capability of ventilation
openings for alleviating micro-pressure waves emitted from high-speed railway tunnels, Building and
Environment (2018), doi: 10.1016/j.buildenv.2018.01.045.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.buildenv.2018.01.045


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

 1 / 25 
 

 
Mechanism and capability of ventilation openings 
for alleviating micro-pressure waves emitted from 

high-speed railway tunnels 
 

Xintao Xiang    
E-mail: xtxiang@sjtu.edu.cn 
Phone: (+86) 185-1233-7303 
Address:  A802 Ruth Mulan Building, 

Shanghai Jiao Tong University, 
Shanghai, China, 200240 

 

Leiping Xue 
18917372666@163.com 
Benlong Wang 
benlongwang@sjtu.edu.cn 
Wang Zou 
hopingzou@sjtu.edu.cn 

 
Affiliation (for all authors): 

MOE Key Laboratory of Hydrodynamics, Department of Engineering Mechanics,  
 Shanghai Jiao Tong University, Shanghai, China 

 
ABSTRACT 

Micro-pressure waves are a major environmental problem related to modern high-speed 

railway systems. The strength of this harmful noise is proportional to the amplitude of the 

compression wave gradient generated by a high-speed train entering a tunnel. Employing an 

accurate numerical method, the mechanism and effects of ventilation openings on these 

compression waves are parametrically investigated. The numerical results indicate that after 

installing an opening, the compression wave is principally developed as multiple series of wave 

families, and thus, the pressure gradient curve is formed by numerous peaks and troughs. The 

gradient peaks 0PU  and 0VU  are generated successively by the train nose entering the tunnel and 

passing over the opening, respectively, and dominate the maximum pressure gradient. The vent 

ratio of the opening can be optimized by balancing these two peaks. However, the vent location 

and train Mach number can significantly affect the optimizing and the aerodynamic behaviour of 

the optimized opening, which is attributed to wave superposition. Three original engineering 

equations are proposed for understanding the effects of the vent ratio, vent location and train 

Mach number on the gradient peaks, respectively, and the denoising capability of the opening is 

evaluated. 

 
Key words:  Building environment, high-speed railway, tunnel hoods, train aerodynamics, micro-pressure 
wave, fluid-structure interaction 
 



Download English Version:

https://daneshyari.com/en/article/6697910

Download Persian Version:

https://daneshyari.com/article/6697910

Daneshyari.com

https://daneshyari.com/en/article/6697910
https://daneshyari.com/article/6697910
https://daneshyari.com

