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Effect of Tunnel Cross Section on Smoke Stratification under Longitudinal Velocities
Guo Yuhao Yuan Zhongyuan Yuan Yanping
( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract ] The large longitudinal velocity in tunnel fires will destroy the downstream smoke stratification, which is not
conducive to evacuation of tunnel users in the downstream. However, the reasonable velocity to maintain smoke stratification is
unknown. And the effect of tunnel cross section on smoke stratification is unclear. The relationship between tunnel cross section
and smoke stratification is studied by using FDS. The main conclusions include: The dimensionless temperature ratio model of
Newman is suitable for tunnels in the range of 0.5 to 3 of the aspect ratios; The maximum velocity which maintain downstream
smoke stratification increases with the increase of tunnel width, but has no obvious relationship with tunnel height; The relationship
between smoke stratification and Froude number is related to tunnel cross section. The reason why Hyman model cannot be
matched with FOA-SP model test results may be the difference of tunnel aspect ratio. The smoke layer height is related to the cross
section. When the velocity is large, the increase of tunnel width will cause the smoke layer to fluctuate violently.
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