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ABSTRACT: In this study, jet fans are installed with 4 cases in the straight long tunnel;
inlet-side setup, middle-side setup, outlet-side setup, and dispersion setup. A bus is selected
as fired car, of which fire size is 20MW. And fired car locates at 100m, 700m, 1500m position
from tunnel inlet, respectively. FLUENT, commercial finite-volume code, is used to analyze
the performance. The velocity profile, COz concentration, temperature distribution are examined
for analysis. Performance of smoke control is compared by the backlayering length. Con-
sequently, inlet-side setup of jet fans is a little more efficient than other cases considering

the fire occurrence frequency in tunnel.
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Fig. 1 Grid system for numerical analysis and
Array of cars near the fire.
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Table 1 Jet fan location for each case

CASE Jet fan location from entry
CASE1 200m, 400m, 600m
CASEI 600m, 800m, 1000m
CASEI 1000m, 1200m, 1400m
CASEIV 200m, 800m, 1400m




AE A 4 A6 me

Fig. 2 Velocity vector near the fire car.

Flg 3 Temperature contour near the fire car.
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Fig. 4 Velocity distribution beneath the tunnel
ceiling near the fire car.
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(a) CASE I
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Fig. 5 COe concentration for fire location of 100m

from entry.
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Fig. 6 CO2 concentration for fire location of 700m
from entry.
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Fig. 7 Velocity near jet fan.
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Fig. 8 Velocity contour in the cross section.
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Table 2 Results on cases fired at 100m

case [Vt e | engt
CASE1| 24m/s 310 kg/s 22m
CASELN| 23m/s 304 kg/s 32m
CASEI| 24m/s 308 kg/s 29m
CASEIV| 24m/s 307 kg/s 27m

Table 3 Results on cases fired at 700m

case [kt o Fov] By
CASEI1| 22m/s 284 kg/s 10m
CASEII| 20m/s 258 kg/s 43 m
CASEN| 2.1m/s 267 kg/s 169 m
CASEIV| 20m/s 261 kg/s 166 m

Table 4 Results on cases fired at 1500m

CASE | “tce | ate | dength
CASEI1| 19m/s 242 kg/s 214 m
CASEIl| 19m/s 242 kg/s 203 m
CASEII| 19m/s 243 kg/s 8l m
CASEIV| 19m/s 241 kg/s 84m
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