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An Aerodynamic Model of Complex Tunnels
for Ventilation System Design
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Road tunnels in urban area tend to have diverging and merging roads and ventilation shafts. In
such complex tunnels, the dynamics of air flow is so complicated that it is difficult to develop
ventilation simulation and control systems by using traditional air flow velocity model based on
equation of motion. In this paper, a general model of air flow velocity for complex tunnels is
proposed. By using the proposed model, it is possible to simulate one-dimensional air flow velocity
in any complex tunnels and shutdown operation without changing structure of the model.
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Fig. 1 Structure of a Tunnel with Vertical Shafts
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Fig. 2 General Structure of a Complex Tunnel
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Table. 1 Notations

a; || Cross Section of Link i [m?]
m; || Air Mass of Link i [m]
v; || Airflow Velocity of Link i [m/s]

f: || All Ventilation Force of Link i [N]
except Natural Ventilation Force

p; | Pressure of Node j [N/m?]
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Fig. 3 Air Flow Velocity in Shutdown Operation
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