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A NUMERICAL STUDY OF THE VENTILATION AND
FIRE SIMULATION IN A ROAD TUNNEL

Jong-Tack Park', Chan-Shik Won”, Nahmkeon Hur’', Cheol-Hyun Cha' -

In designing a ventilation system of a road tunnel, a possibility of using the system as a smoke control system
in case of a tunnel fire has to be considered. In the present study, a numerical simulation on ventilation system is
performed considering jet fan operations and moving traffic. A fire-mode operation by reversing some fan operations
in case of a tunnel fire is also simulated The results show that ventilation operation can control the pollutants

effectively, and fire-mode operation can control smoke and temperature effectively to prevent a disaster.
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Main Tunnel & fire—shelter

Fig. 1 Computational domain showing tunnel system

Fig. 2 Mountain and tunnel portals with moving vehicles
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Fig. 3 Cross sectional mesh system and ventilation scheme for
steady analysis
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Fig. 4 Smoke ventilation scheme for transient fire analysis
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Fig 5 Transient fire growth and fire-mode jet-fan operation
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Fig. 6 Velocity distribution inside the tunnel for ventilation
simulation
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Fig. 7 Pressure distribution inside the tunnel for ventilation
simulation
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Fig. 8 Velocity distribution inside shelter tunnels
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Fig. 9 Change of velocity distribution near jet fan #6 from ventilation-mode to fire-mode

FdE UG F Sl =¥ AEHY FFo B uiF
AEzRE FA SRz WE f50) ARYE BAT 5 9
on of= A2 QA3 A U d ¢ dr]e g
Ak Adr 202N AEH] 22 7)%S gl

Fig. 102 Azl w2 434 Ejd WP 2% EXE
Yehlz otk A9 A7l Al BA F 335% A5 A7
A A Al v F7HE Rolw, 335% A Fo
T AMWZ 93 A ZEE 2= Fig 10(9)9) s &
A ¥ 65027 Z3E o A2 HHF FA 2xe
3 793K geark 2By SA 24 35027} FA9E ¥
e A&AQ] 129 GiAe] EAEATT B UlRd =
HEX g1 AEYPS NEoF Q) &7 R wE
A9 SAE A4 Ed EF2RE 260m EojZ tigl I
WiTe dAsE BHEEEA At 2439 14 o
2 e dygozA 7% gtk a8u AEHY
7vs W v, & A Qlr WEfe g 22 2R
e AR EA3A gt ol A A A7 ¥ 34
7} HA YA el 2E AN SFRE JIEEHY, 3
g Al ke Y FARE PEEE dAsin
2A4 g9 2 A8 ol 56 SAE A% 29 g
7} d7)9] #ikg B8 "k

Fig. 112 Al 24 % 50% 7402 A4 g yrd
71T E BXE vehla Sloh BY Ui g9 % BE

o] AL 2% 239 FAlEH, AEHY] HA| 3] Re
AN A REZ wiE AR AET AL & 50201
AQFEH 2 Alolol stAle] WAz I3 U9 sike
Ed AAe] A FIE HA gon AAHoz A7}
A G o]Fel= AEMY ggFoz o] 2Ft A7)
FE7F AA8] AosHn 9SS U B 4 ik A L
A 50z o]F 9 B UiRe £x8 V] X HE 49 A
A A AoE dA AEY M3 L 1E o] 34
o] QA AE & 2AE sy 9 oA Ake
28RS AL HH A Age] o]FoF F glgE 3
9 F Uk

54 E

£ d7dAMEe A4 A3 =2 HEe e Bd o
71 2 3 AA AWME FAst] FJY 220 old) T
Ae 9% FESULH ok oo gF qFd 7N
€ 39 ERHez 1 ZAE AU AP ooz
AF wF YT AR 7teoz AT HY Ui Y
e 871 4] A3t Hd i 2982 AAT HAs)
o]Fo]dS & & 4 ANk HE iRl st GAs)
4ol AEWS HA| @] BudX Ad Rug Ags}
M3 S BAR uAY g4 #4 Ao A=

£ rr



212 H 3 EHEY g ATEs
X |
Position of Fire generation ... N Position of Fire generation .. .

(a) -130sec(50sec after fire outbreak)

(g) 470sec(650sec after fire outbreak)

Fig. 10 Temperature distribution inside tunnel
after fire outbreak
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