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Abstract In case of a fire inside a tunnel, unlike ordinary roads, it is very difficult for a driver to obtain
visibility, and a large accident is highly likely to occur. In this study, the smoke behavior, visible distance,
and CO concentration of a jet fan were analyzed using the NIST fire simulation (FDS). All analyses were
set to HRRPUA (Heat Release Rate Per Area) 3.6MW/m and all the analysis times were set to 600s. In
all analyses by CFD, the results were confirmed at y=30m and y=110m, and smoke behavior analysis,
visible range analysis, and carbon monoxide concentration were confirmed according to the diameter
and flow rate. As the size and flow rate of the jet fan increased, the visibility distance was high at y=30m,
and the concentration of carbon monoxide was also confirmed to be 0 ppm. Therefore, proper setting
of the jet fan diameter and flow rate will be an excellent solution for fires in tunnels, and taking refuge

at upstream area of a re-ventilated fan can reduce the number of casualties.
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Fig. 1. Geometry of Tunnel (iso view)
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Fig. 2. Tunnel modeling in FDS
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Table 1. FDS simulation conditions

Conditions Values
Simulation Time 600s
Max. HRR 3.6MW
Ignition Point Passenger car (1.7X1.7m)
Casel No Jet Fan
Jet fan flow Case2 Q=8.5m/s
rate
Q, (m?/s) Case3 Q=28.51'/s
Cased Q=55.0m'/s
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Fig. 3. Smoke behavior at tunnel

k= AL 300s F 4719 AF2 y=30m2] HithZ
O 7 o]Fsit A&GSA E4E APES & 5 AUt
y=30me| ¥4 JFEEZEo =R A7} AFSht 5%
Sg= A7I7F dEvs @4E E9E 5 o

Cased= AEW d=1.53m, Q=55.0m/s9] Zz1oA
|z WS A& T 3559} 30059 JEIE UERdTh 97
9] A& AT AFYF 7= HiE Sex Y
F& € & Aok i HRROJ &6k AlZHI 300s &
o] Aol &3] thE AVIATE I 4 Utk
AEM HAF9] 379 fgo] B2 AFHY WFo =
A719] Aso] gRl=A] gk Wby e] Aog whE
£52 A77F Asshe Ae E9lE 4 Uk

Fig. 4= Uo} AIHEE FW=EE(HRR : Heat
Release Rate)Z WERH o]t 330s R olA] &
I IIEE #Y 9.5MWoll =83 AE EIT S 3l

k.

N

L3
1

Heat Release Rate (MW)
IS
1

XY
L

T T T T
300 400 500 600

Time (s)

T T T
0 100 200

Fig. 4. Heat release rate
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Fig. 5. Visible distance analysis
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