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A Study on Smoke Extract Vents in a Subway with Screen door by
Evacuation Performance Evaluation through RSET vs. ASET based on
Computer Simulations

SAE . O|YAN . NSH" . YT
Hyung-Joo Park - Young-Jae Lee - Dong-Cheol Shin - Dong-Ho Baek

Abstract This study provides comprehensive design improvements covering technical issues concerning life safety
matter in case of fire train stoppage in the middle of a tunnel. Recently Government announced that most of subway
platforms will have screen doors in 3 years. Therefore, many fire safety engineers considered that they may contribute
on life safety on train stoppage in tunnel. Especially The screen door can protect platform from smoke along tunnel
ceiling when fire train stopped in tunnel. The study showed that platform ventilation ducts and the a tunnel ventilation
chimney in the middle of tunnel in exiting subway tunnel could not guarantee life safety ability in terms of RSET
vs. ASET comparison. Furthermore during evacuation process many peoples may be threatened from the smoke spread
from the origin of fire. Although only additional vertical route can be installed in tunnels In order to decrease RSET,
it will costs high or no spaces remains in outside on the road. The study suggested that increase of ASET can be
best solution without additional escape route, therefore alternative design methods suggested on the base of simulation
results. Finally the study shows alternative methods can give good result in terms of evacuation performance
evaluation. The evacuation performance evaluation helps the decision-maker to determine the preferred alternatives or
upgrades to existing tunnel infrastructure and other measure to meet safety objectives. Finally, the study details the
effectiveness of measures the can be taken to reduce the risk of incidents in subway tunnels.

Keywords : RSET & ASET, Computer Simulations, Smoke Ventilation Chimney, Egress Performance Evaluation
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Fig. 1. Longitudinal section of a subway tunnel(exiting standard)

o

Fig. 2. Cross section of a subway tunnel(exiting standard)

Fig. 3. A perspective drawing showing that smoke is contaminating
egress stairs in extract air towers
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NE AOIE YRS QoY BUE §

orF o MIIRS) SIS Wrgor 97
gdmEoay H103 K52 20074 513

A o3 SES 743 APgach

#719] RSET APgAIS AR R & 79 )
A3l ol ko] FAe] W2 28N
A} o7 Al FAse2 34 SEREEE
FE2 A Ao BEolth
S thio] 24w HU2A B
oA SRR $700] Hd 9 tinl2E Hagste] U
of oo S7HL Fote] AR sk o] AY U
wbeel AUl o2 A4 THsslch e EA-E A
24 ALAEH 27, % 25400 574 o] ExoR
Ao} ZHHAIBalo] e SalBi g,

Ho
B

o
Lot
e

T?.

s HY FPRAN GAA BE Ao AL

- 2aroln} 2219 7 Bdzolrl W 1200mo|nR B &
b Al o 600me

St AR A AR ke ST B
TS 10me N33 BiEol2 & A% oF 40m 71
g Hhslze) 4y
AL IS P FYTHE 800mm)o] chol 22
7RgEIE S | 6} Fol(eF S00mmel) At
& 27t

ARl BaTHE DL P LA Ao} glo

U = 9 9] gol7t A ARTIE HURE ARG

s7lol S

dojehaeld 4 2 sldaras
23 @] AAQWEAT 2 63ollA] 123717 A

of 2ABH: o] MBI} PR O o] HUEF A

71, 9701)

O
B Zo

[ ]
N

- S HoA S0 e AF Ao W Y
o AYSIER 2 A7k L3 Adigelee WA
AR 128 Ay (LY 485 AlH)

2) TiALBEI0I +3ol gt RSET 23
RSET®| 4H4& SAHoR FAlzo] 2 wameglel

9l 2= 2R H(Grid-Flow)2 AMESIo] AEE 2 8]
F T 271 dulA e Bea 20| Tl dlSEIgT

- HATRAAIZHT o) 9022 AA

- Dol FAITNT)-Z AlEdElelA A o %L°E‘° 9]
Yol e 50| Y Hrdhe ARFCE 200022 4H
REiglon S7O2 o) RSt Aol 192052 4
A=Yt

- TRSETS T e &} T8 T



10
514 UIFYEOE2Y 10 AISS 20074

o

Table 1. Real time status by egress simulation result in the tunnel A 3ol dAA e FHof| 7|7t EAtEo] A
center air tower Zoyuhtol LsmATEh7IA) SIS AZke T 79 7}
£obAd A7l Available Safety Egress Time), & ASETA|
Zrojek A3l stplefl Ay 1 Fo7ix] AAEE HE 37T
2 A2-E7MtE|(Untenable Condition)2h w8 4= Qlct
Az P9 ASETE Al Zsk= A2 gu szt wol &
A 7Fset Btolu A A E B4R At b, 47129
o] WAyste] QPHErt F AR e APes I3t
o] ofeti, dinjgE Ei= HYE UESTHY ATTIHAB0~
50mA|)olut ol 71 e d o] A9 sjidate] Fnlv} Sitst
£ @7lof 28 4=l AFelA Sshs Flo] dutHol
o & BAg g dAXHAA A717 LFE ) Aol A
£ 7Hs oEE 73 FAste Zlo] otk
Eld Yol glshe a717F il nlxe g3 2k
oA AEEE A4MAE A717 B HolA oheat 2
o QAE 71 By g2 R e s TIEL
2 ¢7]9] kg ahdstolof gtk

o
S
b
o
g

90 -YA|

1982%-%

oft.
57

- 1ol WFRs

» 47]9] 2% (temperature)

s A7) A7 L] &% (velocity of smoke and hot gas)
« 1A AA7]8Kvolume of smoke)

= 99719} 8= (optical density)

Table 2. Real time status by egress simulation result in the platform » 837120 dhAiEK(toxic gases)

19822-U A

fl.

Trser T e (902) + T, . (1982%)

A7 BAE st B0 U W] B

_]
= O
o}, Wol ARSSH SApHol M A3 ke W@ LES

ol 717 A 7158 ek f5st, e o &7
o FUSH SARITET 7PgsEA EdURe) 715 A
Eojno] mhet wishe A0 2Rt 2 /IR ImsE B
2o @71 2719t 4lof 9] F7]:E3HE (homogeneous
mixture)2] FUHFE o FHA SR AL F7|57 72
Fo] 7\ ST, o] 3 A0 o8] FAEE
SN ool AgRt o 10200 RS 2 A 458

1920273-9A)

Trser T pre (90%) + T: , (19202

HA5HAA BAE T Bergquist, 2001). o714 W3h= &4
KqZ0| XZH(Dh ) T Aoz Holdr)
2.2.2 7HEFAN T AIZHASET) A4 o4
1) 7k2OHCHTIAIZHASET)) 4 olo| P
7HE QAT AIZHASET)-S QA% 78 F3tolut Zpae] o714 4= Eld WETEE(m),
A A7), FEAZEA Bo| BIEAY AR AFA7} o P= 9 Yz o]
Fe B 4 Qe A=A QEEE A7k Tte BE vl A7) Aol et 7Skl QHAZS A1 LES BA]



AFREONT GNE ROIE $TY LY FAS SO MY YA THeryer o

st The: AloR Z1ebsiA| Lrehd 4 QlckBergauist, 2001).

7.()=1,+ 0.70(t)
,UpoAcp
A7) To=ede) 27 eu(fiFes, C)
u=gjdy 7}7Es) (71FFE0] s

W 744 9L B

Po= Bl 7| U (kg/m’)
Cp = IK%C . kg 7]
Q= t A|Zke] ABIAY TYESEMW)

A7) T FHAoA ol Az x9} AT 19 Fr
(Bergqvist, 2001)0]] whe} 317481 AHo| Ego|c}

T, (x,1)=T, +[1, 4 (2)- T,

A7IM A=t=(x/u) (37184 u kAT A x vg A
718 OlEAIZI7] $ijt XA

h= g3z TdolA9 il A4

= 0.03 %2 .°C

P= gde] YzuHyo|(m)

sichLbeleo] ofdf HEEE ganGERE FH02
StAfAlLE] 2of whet AZ[EE F A7IBlge] Yojuhs Az
ol ASETo] HAEI: o] Hla g Wt nasolof 5
7] wjgof A=A 8]4)(Computational Fluid Dynamics) S
& S oI 2T EO)E AMESlo] APgdith

CFD 35 9 9745 2EEgol shale] Sial al)
o] $52 Rl oj2] 71xl B neislEA BoEo
2 Faslololt FAHoR A=dg /1 4 9ok 54 3
ArlEoldoll 27t H71-5-59 Ak whadt Hhl A7)
a0l IE LEHSLE T3 ddsln AA9] A7 R%
3 27 t2A g

2) AlEalolM ol 2zt ASETS| 44d Za}

ASET9] AH3E |A1H o2 FAgo] 2 CFD 34| AZE
flo1¢) Jasmine Tunfire (%= BRE A|2HE ARS8t &3}
22 A o) 2AS ARt At F F)olA
= 2f6R0%, S 90022 o&E et

- AAjskle) = 9 ouA gk 2%
- Aghdo] 2T AFAE e, FA Her} € A

= 71ee2 @

oL

OIAEYY=RY M10A K58 20079 515

- £8 7HAEL A YWRAARA Z) e 47
SHEStAE(FRPYS 7222 Y a4 8 10MW
2%

- T AFAe] 7HAE FRRE e Al of
65,000MJ2 3}

= 3o A4 9 1o FoiHA

- GYESTA, 00) = af oA kghe FAST(IS0R)E A
A3}o] aZrE 0.04692 3

- 3Ho] A HAL AR AujE IAEA 28 o)F)
A 12m° (2.4m x Sm)Z 7HY

- GERlEEs BT HRR 2M(QA) Bl
0.15c} 331 2580} &2 Heof| Eolok sk= d), 1 gt
o] 0.833(10MW/12m)o]ln2 A Ash

= 3le] QA 9 siRAo] o7

- B W SERY Y= F FYHEE sto] o
WAl B A ehdrE o g easls gloz

- 8% AJGANA INAFE 4322 o] AR}
2o 3AIo)7}t 67 Fof dojup= Aoz JHY

- HY 34 44
- §49 i7|HdEE 2052 ¢
- HE9 A 7R S Y= Aoz rEe 2

otk
[0 ox H

ot mx

7] QA EZ E ool 28] o] FAIR

s AR FEAR Aol

Fuel P foam q Mw]

Maximum Width (X)

Maxithum Length (1) 9.0
Variable Area 60 \
30
Heat Release Rate/Fire Area glR] KWisq m

Time {s) 00 50 100 150 200 250

1]

Heat retease 1ate  1000.9 kW

(= 2etgate Ak dEAtR)

Fuel PU faam Q mw)

5 | m 120

60 /
Heat Release Rate/Fire Area m Wisg m 00

Time {s)
[
-

Maximum Width (X)
Maximum Length )

Variable Area

00 50 100 150 200 250

Heat release rate  1000.0 kW

(EAdolA AR At deiata)
Fig. 5. Input data for design fires about subway train



10
516 UIWEUOE=2F H10¥ 52 20073

I

- Hau) AR 2P| e 2 Ak HE
LH x]q:}{s}z] ol 749_; ot

- 34 92} E3 A=l AAlE Aol A FHIz
210 2sjA Bl Yelle AHeHoR YA Rk
Aoz 3

rr_u

T

lﬂ.lo

AEA) detris S et 9 StAle] e
% 3a% 822 g3, FA7F a2 H(Qraw)l ©l
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Table 4. smoke movement results by smoke simulation(tunnel center
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Fig. 3. Concept drawing showing egress only stair near ait tower
at the center of tunnel
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Fig. 5. Alternative drawing showing egress only stair attached in
air tower (people for stair, smoke for air tower)
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Table 7. Evacuation performance assessment for alternative method
in case of use of air tower with egress only stair

Table 8. Evacuation performance assessment for alternative method
in case of use of air tower with egress only stair
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