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The Influence of Mountain Surface Inclination on
Polluted Air Interporosity Flow Between Openings of the Continuous Tunnels Group
Tang Sha! Han Xiaoyang!  Zeng Shihao> Yuan Zhongyuan®? Lei Bo?
( 1.CCCC Highway Consultants Co., Ltd, Beijing, 100120;
2.School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )
[ Abstract]  When the distance between the upstream and downstream openings of the tunnel is short, the polluted air discharged
from the upstream is sucked into downstream tunnel before it spread completely causing secondary pollution. This phenomenon is
called pollutant interporosity flow, and reduces ventilation efficiency and increases operating costs. Previous researches
individually focused on vertical interporosity flow and horizontal interporosity flow with simplifying the mountain to a vertical
plane. CFD numerical simulation is adopted to build the model of continuous tunnels group, and interporosity flow situation with
different mountain surface inclinations are analyzed. Results show there is a interporosity flow form different from vertical and
horizontal interporosity flow when interporosity flow occurs in continuous tunnels group. And interporosity flow is obviously
decreased from 79.22% to 67.71% with the mountain surface inclination increasing from 0° to 60°.
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Fig.1 Tunnel section
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Fig.2 Model of continuous tunnels group
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Fig.4 CO concentration contours of section 1 in model 1
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Fig.5 Schematic diagram of interporosity flow
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Fig.6 CO concentration contours of section 2 in model 1
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Fig.7 CO concentration contours of section 2 in model
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Fig.8 CO concentration contours of section 1 in model 5
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Table 1 Interporosity flow ratio of left and right line in

different models

T G FEER A% FEHR Y%
A | 79.2 79.2
A 2 75.3 75.4
A 3 73.2 73.2
T 4 71.0 71.0
A 5 67.5 67.9
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Fig.9 The relationship between interporosity flow ratio

and mountain surface inclination
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