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ABSTRACT

The backlayer phenomena of smoke in the road tunnel is evaluated through numerical experi-
ments. A commercial code, PHOENICS is used to simulate smoke flow in the road tunnel. The
independent and dependent variables are ventilation air velocity and the length of backlayer of
smoke respectively. Hybrid scheme and x-¢ turbulence model is adopted in the simulation process
and mass residual is used as a convergence criterion. The experimental results say that the length
of backlayer is reduced linearly with the increase of ventilating air velocity and that there is a
critical air velocity which prevents from the onset of backlayering phenomena. One finds that
there is a fresh air region near the bottom of tunnel which could make the passenger escape from
the region polluted by smoke. These phenomena come from the severe vertical stratification of
the smoke air mixture in the tunnel.
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Table 1. The position and size of burning car

Coordinate x(m) y(m) z(m)
position 6 0 47
size 2 1 3
5m
10m
100m
Yy

Z
Fig. 1. Schematic view of tunnel and coordinate system.
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Truck carrying Tanker truck Tractor trailer
Type Passenger Bus mildly combustible | carrying liquid carrying
merchandise hydrocarbons furnitures
Thermal power 2-5 MW 20 MW 30 MW 100-200 MW jmore than 100
Fire duration 45 min 1 hour 1.5 hour 2-3 hours several minutes
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