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Experiments in the underground station of Busan
by using heated smoke
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ABSTRACT

In this study, experiments were carried out to investigate smoke behavior in platform of a
subway station which currently is in service in Pusan, the second largest city in Korea. The smoke
generator and heater are used for simulating the smoke behavior at the fire train break in the
platform located in the 2nd basement of the station Video recordings were used to monitor smoke
lowering. The structure of subway stations is almost closed to ambient surroundings so that the
smoke and toxic gas by fire are to be generally extracted by mechanical ventilation systems. For
comparison of ventilation modes, three tests were conducted according to its operating mode of the
ventilation systems in the platform: no operation of any ventilation systems in the platform, smoke
extraction mode in occurrence of fire (presently running mode) and full capacity of smoke
extraction where all vents are activated. The results can be used for determination of the smoke
optimal extraction mode and capacity of underground subway platforms and comparing with the

numerical prediction results of fire subway stations.

A A3 2 FaEsw
(?l,

ome AN AR @ 5 Sel T AAE e Fadh AsHe A el
A7k HASAG AL WA A Aol Al AT FF BAAG ALZAOR A5t
RS el 24 S A, Sl $ARE AReA SAPAS A BAtE 1A
Xl e, YAV AAT WAL AF ST L AGAA ADN2AS] A5G HALD1E
Aste] S0 AVl RE wrh AsA N 5+ AES AT Hol ek S4NA HAT R
BT A3 AWACE Astel AAAGY] AR R Agie] U wo] £8HEE urt AR 5 9
ARl AGE el wAFe] EHAS o] g3 Ahel FAH vk dom[1], Akl B
WA B L Arle] AT @Y sesb] A% A8 L ol® AT[23417 A€ u Aok ¥ 4
FolAE Sgel AV WAT At AAAAS B WA SAske]l ADE A7E o459
on, o) 74N AARES e A7 £F AL HW ASee] o2 BT

s BRAE/ AT AAATY, 39

o FEARY AT AAATY, B89

s FAEYEATY AAATY, B39



2. BRI 737X A717HA s A3

1 23484 F45
RPAARA 1, 2549 A T34 GAE gor], o]F A HRFl MEE oA U I
o SBN FUA S 6N R AAL Fojy FAF FroITh APl Bl HE o
A B AR 154 AAE AR, A5 259 AR A4 Gatel], A3} 15l g A3
E 5ol AAHe] Y AP FrIAtelth. HHEF GA} $4e] Dol oF 195 melw],

U] 28 m, AZoA 4 AZ7HA Y =ol= 5.6 m o|th(Fig. 1 #x).

I Black board

Direction of video
camera lens

Number of stair between
the platform and
concourse

—

Fig. 1 48 9] sefs

B A Hdee U SR 8% 19 IArE FAkEe] o, WAl Ak SRl A
spA7E A sk Aom stk spAdvIE BEAeE7] flske] A7IE8EA] (Vicount 500, Concept

(o]
engineering) % 7FE7]& o] &3t}
TN Zone3

o B, oM -
® [ ] [ ]
Train Smoke generation
T T CITIT, | Smoke generation [T T T IIIIITI]

A e Hle  elfl ‘v O e ol v P

@ Smoke detector

[I]]]]] Staircase

Fig. 2 3472 AA793 71347 2 A71Ey 944

lr ni

Fig. 2014+ sl <489 stAdrIE A= AA71e] AA oA, Ad+ 2 AdA 55 B
ofFaL Qlvh. EFE ARl AxE A AVIRAAAE FJATE ¢ Ao ArIEATIe WEoF &
AlEe]l e, S¥ bR AR FFE AAVIE S AT st Zo] S EE ¥
ol Al #7158 deklv, A4 #tge] a2 238" gAY 3% wE3d A713A7] 0



o s el A sk 2 R S AT A
7 A A A A 5401 A= 347 37

= < ol AT & 317] OPE

1 =7} =} ]_ } =] HH 7] = }04 HH =5 E]— (over platform exhaust), LO*
s = °© = o T .
oo v ]? ﬂJ T T

'ﬂ O\_:]_ (SmOke control) _"7(4 */] 7] T’:o supply opening

E—L}_O‘
oo g

cﬁﬂrﬁﬂiﬂ;&-{omlc}rﬂ—um

A o)zt shzdl, AFAbel 57 van || T
Figure 29} o] 4719 AAFHo= ¥ofx
. Figure 39lA& 57749 wde] Platform Platform

B T | Y
(under platform exhaust) | ‘ ‘ |

Fig. 3 Sl AA5H0o] A= 7]170l=7)

o OF
> o

= TN, F71H)7F BAIE] Ak

Aol s J7177F % 7870 Hﬂﬂ
(GH 610 mm* 457 mm), AE2F A= S744
o ARui717F 4070(kd 406 mm * 304 mm)

_QOhijLO?ir
=
2

o
}-

7} A= BYolad vEE FEHoR st sl 717F 7470(&FH 1,000 mm * 500 mm )7 A
A= o] 2l

2.2 439=xA

3 7 =

of FANAE $44 T R 54 FRu] ARsh 4A Aol e 544l 42w
of Y AAAAL AF i P b tistel 4L YA, Y 21L obdst 2

=]

= T
Case 1. AAu7|(ZE wid#d g=A])
Case 2. Al 7]|(AA AAdL+A =
Case 3. 2 79 ZAn7]

Case 1 A713A717F 4718 #AAE Fol= widstA] &= AlA Ado] zgsahA] & =3 4
EARRE Aotk Case 2= A7IE AAG ol Asor wi7|7b 2 EA *‘—27417} s glow,
Case 39| ZFole= A7IZA7I7F 718 ZARE Ao S48 5 1A vid S 2estes 3 4

$oltt,

3. 4%y A3

BE Casecl o] dd7] HAZTRE 308 FoF Fig. 1o X% 6719 ARYE Fsle] A7) AsS 3}
W FHASSAT AE FA A dEE EAHYE FEdA /5SS S48, YA E
4 2 TS SANNY. S sAGY iR JA4YE BEE R 452 AT Aogh EE U
FAGNAM Y FE5F5HL FAl o]FofXa AF AHEd A& FAHH ok sty AlA H dlo]H &
=] €] 2 QA WHEAGS SoltyHA FaAor FASgIth vk EAEYE AdFA =

3.1 4717kx18F A3t
3.1.1 Case 1 AAH|7|(ZE widdA H=A)

Case 1< =778 ol Al A7t 2HeS b+ & FHote M9 A7IAES dofstar 9 uidd
Ay AsE= Case 2, 339 A3 vlas 9kl #HAT. Fig. 4-9= A T4 F 102 79
A7 RS BT el 1-49 AET ] Adgels A7I= dste] Aoprt A9 SREA e A
= & 7 AUtk HEdA 9 ViUt #S5EHARIGAA Hdsadui)er g4 glems 560 A

H
aHAE JHoE ARt 53U AL B 5 k. BE Amd AAA Al met A7
2 B 5 AUtk o] W YRAWS wet 45 AVt FAAA Avtee] o
N AAE BRdr] JEAT



Fig. 4 After 10 min.(Case 1 and at 1 camcorder) Fig. 5 After 10 min.(Case 1 and at 2 camcorder)

Fig. 6 After 10 min. (Case 1 and at 3 camcorder) Fig. 7 After 10 min. (Case 1 and at 4 camcorder)

Fig. 8 After 10 min. (Case 1 and at 5 camcorder) Fig. 9 After 10 min. (Case 1 and at 6 camcorder)
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Fig. 10 After 2 min. (Case 2 and at 1 camcorder) Fig. 11 After 10 min. (Case 2 and at 2 camcorder)

Fig. 12 After 4 min. (Case 2 and at 3 camcorder) Fig. 13 After 8 min. (Case 2 and at 3 camcorder)
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Fig. 16 After 6 min. (Case 2 and at 5 camcorder) Fig. 17 After 6 min. (Case 2 and at 6 camcorder)
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Fig. 18 After 11 min. (Case 2 and at 6 camcorder)
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