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Analysis of Smoke Distribution in the Subway-Station Platform With and Without the

main tunnel ventilation
gzt Zxo 2487

Yong-Jun Jang ', Ji-Min Ryu", Yong-Ki Kim"

Abstract Fire safety measures in the deeply underground subway station have been the subject of interest
on an ongoing basis. The distribution of smoke in the deeply underground station is analyzed with and
without the main tunnel ventilation system. In the lobby, air supply is 42,126m’/h, exhaust is 23,160m™h.
Air exhaust is 276,094m’h in the platform. The main tunnel ventilation fan is operated with capacity of
117m’/h. Ventilations of the first and second floor lobby were modeled as the 94 square shapes of
0.6m(x)X0.6m(y). Ventilation diffusers in platform were modeled as the 222 square shapes of
0.6m(x)X0.6m(y) and the 4 rectangular shapes of 1.2m(x)X0.8m(y). Comparative analysis of CO
concentration in the platform with and without main tunnel ventilation fan is performed. LES(Large Eddy
Simulation) of the FDS is employed and parallel processing by MPI is used.

Keywords : underground subway station, ventilation system, LES, MPI

= = gan =A% Aseiel el sakd e AEHow Bl o] H1
Slth, B elpol At WA HY AN s fo] e dAE oA Ul 737 <
ZNEEE BT, A Al gl s F717F 42,126m’h, 717 23,160m’/h o]
SR WA ) 27609m'h §Fo FEHL. LAYl @33} FUshl ¥
3 Umasl ) Wel e Aow AP, A 105 AP @71 4]
o] ALz} 6ﬂ(06mx06m)0i Rd sglar, Sl A B9 222719 A3 (0.6m x
0.6m) 3 47§ ZALZ 55;’(1 2m x 0.8m) ﬂ]ﬂﬂﬂ?i isR=)) o]—OﬂE]—. B A e &:o u}
S Xo]' ojAqe] CO v% WX & vl 433}, FDSQ] LES(Large Eddy Simulation) 7|
We Abgshgom, MPL/IWE olg3tel W Aol bsakE® sl

F20 : A E GAF, AAA =" LES(large eddy simulation), MPI W & %] 2] 7] ]

WA FAS] 3ol 2 o B0l 3k
AAshr] W] FAE] WS ALstolof & B ol §5 spno] FiS Auahi
7)ol Wastth, FE7hAE APAZIIL FAS Has] fetel B4 B A A28
2 853 ek, J1Ee AF(AE B4 B Ad AL0S HERA e g3l




A At $799 g AMES ol & = QIR
ol 1A Huel Ald AsREe welste] ARUAS sk
A T Ak sEH AFE GG AsksF)oln, $49 AAE BAHE Dxpol
A toMwe] A7 BAYS W BAHY ANz f7o we 54304 o B
=

-

AE5 AA
(Fig 1 #x). 2452 Ad, dz=Adoly 3 Agjuolez AZH™, st AAd
tha 7pgsiodet. EAEde] AAAAES 7] Redl Ad HoeR EF 117mih 2 IS

Hoba 7HgskATh(Fig 2 #2). Ald ;Y] 7ol wef 4344 Co % X & 438}
Kom, shAle] FfEE 1IMWR Fglom, Aol ZY+<k PSDO &Y+ I e

sl mE defglnia g,

Table 1 Measured data for ventilation in case of fire

N 25 2H(m’/h)
= Supply Air mode | Return / Exhaust mode

g % 7}etzaf 42,126 -23,160

o OFA B 57 648 788
T A T - 276,094

P Ou#A H4T% - -788
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Fig. 1 Schematic diagram of Shingumho subway station



Fig. 2 The FDS modeling of Shingumho subway station with ventilation fan in the tunnel
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Fig.3 Smoke ventilation mode in over all station
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Fig.4 The diftuser layout in platform
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Fig.6 Calculated Carbon monoxide (CO) (fire strength: 10MW) (left: With Ventilation , right: Without Ventilation)
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