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Simulation and Analysis of Local Ventilation Characteristic
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ABSTRACT: In this study, a design program for ventilation requirements of a longitudinal
road tunnel were developed and investigated. The control volume method was applied to
calculate the local air velocity and the local concentration distribution of pollutants, CG, NOy,
soot along the tunnel for various tunnel ventilation system. This program was validated by

comparing with the practical design data for the road tunnel ventilation system. The
calculation resuits were in good agreement with the practical design data.

Key words: Road tunnel(=Z€]d), Fresh air requirements(- & $t7]3F), Concentration distri-
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Fig. 3 Conversation of axial momentum near
longitudinal tunnel with a vertical ven~
tilation port.
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Fig. 4 Conversation of axial momentum near
longitudinal tunnel with a angled ven-
tilation port.
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Table 3 Specification of jet fan for tunnel

Table 4 Required number of jet fan

. Cross. |Discharge| Install.
Diameter . .
Type [mm] Area Velocity | Distance
[m?] [m/s] [m]
600 630 027 30 20
1000 1030 0.83 30 140
1500 1530 1.83 30 180
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Fig. 8 Distribution of CO concentration in mo-
del tunnel without jet fans.
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Fig. 9 Distribution of CO concentration in mo-
del tunnel with jet fans.
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Fig. 10 Distribution of NOx concentration in
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Fig. 14 Distribution of seot(K) concentration
in model tunnel with electrostatic pre-
cipitator.
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Table 5 Max. ventilation pressure with tunnel
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wall friction coefficient

Table 6 Max. ventilation pressure with na-

tural wind velocity of tunnel

Wind Velocity

Max. Ventilation Pressure

—-25m/s 11.57 mmAg
0m/s 7.07 mmAq
2.5 m/s 2.85 mmAq

Wall Friction Coeff.( A)Max. Ventilation Pressure
0.015 7.68 mmAq
0.020 9.60 mmAg
0.025 11.57 mmAg
0.03 13.55 mmAq
0.05 21.46 mmAq
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Fig. 16 Distribution of CO concentration in
model tunnel for various speeds of
natural wind.
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