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Numerical Simulation of Pollutant Dispersion under the Effect of
Traffic Wind Inside Urban Road Tunnel
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[ Abstract]  Due to the rapid development of economy in China, the number of vehicles has dramatically increased and traffic
jams become a more serious issue, especially for the metropolitan in China. Recently, urban road tunnels have been prevalent in the
areas with several hills and mountains. However, the enclosed structure and continuous exhaust from vehicles strengthen the
pollution inside the tunnel. Meanwhile, the current researches on the pollutant dispersion under the effect of traffic wind induced by
the vehicle movement is not sufficient. Thus, this paper focused on the abovementioned issues, simulated the pollutant dispersion
patterns inside super long urban road tunnel with high traffic flow conditions, by employing the Realizable k-¢ model with the
traffic induced vehicle additional source terms including momentum equation, energy equation and turbulence equation. The results

indicated that when traffic flow maintained as high levels, piston effect induced by vehicle movement dominated the pollutant
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dispersion from the entrance to the exit inside tunnel. A parabola interpolation increase patterns for CO concentration was observed

along the traffic direction, which was different from the linear relationship for shorter tunnels. Extreme high pollution appeared at

the exit of the tunnels and then threatened the health of drivers and passengers. The conclusion in the paper could be the

fundamentals and guidance of human exposure risk, optimization and smart control of ventilation systems inside super long urban

road tunnels in the future.
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Fig.1 Geometry model for tunnel and vehicles (Dimension: mm)
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Table 1 Initial and boundary conditions during the simulation
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Fig.2 CO concentration at the section z=1m inside the first 450 m tunnel from the entrance under different vehicle speeds
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Fig.3 CO concentration at the section z=1m inside the last 450 m tunnel from the entrance under different vehicle speeds
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