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Study on Natural Ventilation Smoke Gas Characteristics
Qu Haoyu Yuan Zhongyuan Yu Nanyang Xu Mengyi Ma Yangyang

( School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract] In this paper, the smoke characteristics of sloped tunnel fire with natural ventilation was studied through model test.
The experimental results indicate: (1) The shape of the fire plume deflected to the uphill side when tunnel has slope. The fire
location, HRR, shaft height had no influence to fire plume deflection angle while this deflection angle increased with the increase
of slope. (2) The increase of slope made the maximum temperature beneath ceiling decrease. Based on the theoretical analysis and
model test results, the calculation formula of the maximum smoke temperature beneath ceiling was adopted. (3) Slope had a little
influence to the temperature beneath ceiling on the uphill side. The temperature beneath ceiling on the downhill side increased with
the decrease of slope and had a symmetrical distribution with the uphill side when the slope was 0%. The formula of temperature
decay beneath ceiling in the fire source section was adopted with theoretical analysis.

[Keywords] Tunnel fire; Natural ventilation; Sloping tunnel; Smoke characteristic
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