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Optimization of Fire Ventilation and Smoke Exhaust Parameters

in Emergency Rescue Stations of High-altitude Railway Tunnels
LIU Ruiyuan
( China Railway First Survey and Design Institute, Xi’an 710043, China)
Abstract ; The current Code for Design on Evacuation Engineering for Disaster Prevention and Rescue of Railway Tunnel
mainly gives the design parameters of fire ventilation and smoke exhaust of emergency rescue stations of railway tunnels
in plain areas. However, with the increase in altitude, the law of combustion and smoke diffusion changes, so it is
necessary to optimize the ventilation and smoke exhaust parameters of the emergency rescue stations of railway tunnels in
combination with the actual situation at high altitudes. In this paper, the fire dynamics simulation software FDS is used
to establish three-dimensional full-scale models of single-tube double-track and double-tube single-track emergency
rescue stations. The impact of different smoke exhaust parameters on smoke spreading range and plug-holing effect at
different altitudes is compared, and the ventilation and smoke exhaust optimization parameters suitable for single-tube
double-track and double-tube single-track emergency rescue stations of high-altitude railways are given respectively. The
results show that; (1) The requirements of the current specifications on the wind speed at the protective door of the cross

passage and the wind speed at both ends of the emergency rescue station to suppress the flow of smoke are mainly
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applicable to the emergency rescue station of the double-tube single-track tunnel, which will cause “plug-holing” when
applied to the single-tube double-track tunnel. (2) For the emergency rescue station of single-tube double-track
tunnels, the ventilation scheme suitable for each altitude is formulated, and the recommended optimization values of
parameters such as wind speed at the protective door of the cross passage and wind speed at both ends of the emergency
rescue station to suppress the flow of smoke are given. (3) For the emergency rescue stations of double-tube single-track
tunnels, the recommended parameters such as smoke vent size and smoke exhaust wind speed at different altitudes are
given.

Key words: high altitude; railway tunnel ; ventilation and smoke exhaust; parameter optimization ; numerical simulation
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