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Influence of Tunnel Width on Smoke Characteristics in the Lateral Smoke Exhaust Mode
Zeng Qingxun! Bi Haiquan! Gou Hongsong? Wang Jing! Liu Fangji'
( 1.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031;
2.China Railway Eryuan Engineering Group Co., Ltd, Chengdu, 610031 )

[ Abstract]  Based on the FDS numerical simulation method, a numerical calculation model for highway tunnels with different
widths of cross-sections under the lateral smoke exhaust mode is constructed. In order to provide a reference for the design of
ventilation and smoke exhaust system for personnel evacuation and actual engineering, this article studies the smoke temperature
distribution beneath the vault above each lane and at the personnel height under different tunnel widths, also study the smoke
exhaust efficiency at the smoke outlet. The research results show that increasing the width of tunnel is beneficial to reduce the
smoke temperature beneath the vault and at the personnel height, but it will result in a decrease in the efficiency of lateral smoke
exhaust. Especially when the number of tunnel lanes is increased to 4 lanes or more, the attenuation rate of the smoke exhaust
efficiency is also gradually increased. In the transverse direction of the tunnel, the smoke temperature distribution beneath the vault
at the fire source is asymmetrical, and the lateral smoke exhaust has a limited range, which has different effects on each traffic lane.
For the evacuation of people, near the exhaust port and the farthest end of the smoke spread in the longitudinal direction of the
tunnel have severe air entrainment, the risk is higher.
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Fig.1 Schematic diagram of the tunnel model (a single-hole four-lane tunnel as an example)
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Fig.2 Cross-sections of numerical calculation models for different tunnel widths
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