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ABSTRACT

In this study, reduced-scale experiments as the alternative to a real-scale fire test were con-
ducted to understand fire properties in tunnel, and their results were compared with those of
numerical simulation. The 1/20 scale experiments were conducted under the Froude scaling since
smoke movement in tunnel is governed by buoyancy force. A numerical simulations were on per-
formed 3D unstructured meshes with PISO algorithm and buoyant plume models. Results showed
that data was in reasonable agreement with the numerical data of smoke velocity, temperature dis-

tribution, and clear height.
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Table 3. Coefficient of turbulence model
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Table 4. The model and full-scale ceiling jet velocities in
each pool
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Fig. 11-1. Averge temperature and height ratio of smoke
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Fig. 11-2. Averge temperature and height ratio of smoke
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Fig. 12. Velocity, temperature and smoke concentration
at 10sec (D=5.23 cm).
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Fig. 13. Velocity, temperature and smoke concentration
at 100sec (D=5.23 cm).
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Nomenclature

: Heat release rate - ‘&< 2 [kW]
: Diameter - %73[m]

: Velocity - & %[m/s]

: Length - Zo][m]

: mass - 2 Z{kg]

: Gravitational acceleration - &
: Prandt] number

: Velocity component - 453+ [m/s]
: Pressure - 942 [Pa]

: Gas constant - 7] #|4<F

Al 2] 8

& 7H5 1 [my/s?]

: Source term -
: Turbulence source term - &HA843

~OWVWXmTE Pm 3 o <TO

: Turbulent kinetic energy

t : Time - Al{Hsec]
T : Temperature - 2%(K]
Z : Flame Height - 3¢ %°l[m]

Greek

: Density - 2 x=[kg/m’]

: Diffusion coefficient - &A=

: Dynamic Viscosity - %4 [kg/m - sec)

: Rate of dissipation of turbulent kinetic
energy - YHF &EoUAl AitkE

¢ : General dependant variable - &<

™ e -

Subscript

ry

: Full scale - 28 2A1Y
M : Model - 2%
eff : Effective

fl : Flame
£ 7
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