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Study on the Influence of Ambient Pressure on Natural Ventilation Smoke Characteristics of Tunnel Fire
Ma Yangyang Yuan Zhongyuan
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract] Numerical simulation is used to study the smoke characteristics of natural ventilation in tunnel fire under different
environmental pressures. Firstly, the three dimensional numerical model is established and verified by the test data. Then, the
verified numerical model is used to study the smoke characteristics of natural ventilation of tunnel fire under the ambient pressure
of 60kPa, 80kPa and 100kPa respectively. The results show that with the decrease of environmental pressure, the smoke
temperature rises, the flow rate increases, the concentration increases and the visibility increases. At the same time, according to the
change law of smoke characteristics behind the shaft, it can be concluded that with the decrease of environmental pressure, the
smoke exhaust effect of the shaft gradually deteriorates. This means that the environmental pressure also has an effect on the critical
shaft height at which the tunnel fire natural smoke is completely vented.

[Keywords] high altitude tunnel fire; natural ventilation; smoke density; visibility; longitudinal temperature distribution; smoke
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Fig.4 Smoke Longitudinal Temperature Distribution of

Tunnel Roof Wall under different Ambient Pressures
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