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Numerical Simulation Research on Smoke Exhaust Effect of
Different Smoke Exhaust Schemes under Fire Condition of Subway Station Platform
Zhou Renjing Wang Peihai Wang Long
( Chengdu Municipal Engineering Design And Research Institute, Chengdu, 610000 )

[ Abstract]  To study the smoke-exhaust effect of the fire of the fully enclosed island platform of the underground station, by
utilizing the software LES (Large Eddy Simulation) of FDS (Fire Numerical Simulation),the fire scene of the platform of a subway
station in Chengdu was numerically simulated under the four smoke-exhaust conditions: opening the sliding doors at the front and
rear of the platform screen door,setting up independent and auxiliary smoke-exhaust-ducts,installing exhaust vents on the
rail-overhead-duct and the composite screen door. Based on the simulation results, the indices of temperature, mass concentration
of CO, visibility, and other indicators at both the overall and local escape points within the platform are emphatically studied and
analyzed. It is found that:the smoke exhaust mode of composite screen doors can quickly remove smoke from the
platform,effectively improve the escape environment when a fire occurs on the platform and provide more time for personnel
evacuation in a fully enclosed island platforms of the underground stations.
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Table 1 The number of equipment opened under each working condition in the fire mode
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Fig.1 Sectional view and engineering example of the

exhaust outlet on the side of the air duct on the top of the rail
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Fig.2 Sectional view and engineering example of

composite screen door system

14 W RRE

RIEGB 51251-2017 CEZFTHHH R G H AR
B ) DOTH BT RNt 6 28 3 DX 7 K O I 1R e /)N i T
N2 I me MUE B BN i 2. 1m oAy & fa s
R, AR fE R N R B A IR EE . COM
FEREIREE . e EESE 280, T HERA 12 A\ DL
FACP B, WO BRI A AR NI TR R
W HAE AL CORT IR E  fE W52,

W R B BB TR
B2 ImA AR BRONA BRE2INE
R E SCORBMA HEDR B4BE, AR, CORE,
[ 1om |
® ® [] [ ] [] T [ ] ] [ ] [ ]
<7l 100 LR —
[ERRRRERRER]]
| [ ] [ ] [ ] %ﬁl [ ] 2 ] &ﬁZ [ ] [ ] &ﬁa [ ] g [ ] |

E3 g aARNSHE
Fig.3 Fire measurement point layout of subway platform
1.5 Mkg&I5
FER FIFDSHEAT BUB BRI R, RIS 1) 7>
SR, BUARIIAS 3 1) 45 S8R . IRYEFDSHR
TG E PRI 23 B A O
2

*

D = (1

0 5
(,DCPT\/EJ

Ho, D*RNKFEREER, m; QN KIEHEE
BOEZ, kW pNTAEE, 1.2kg/m’; Cr TS
FL#Z%, 1.014k)/(kg'K); THMIEERE, 293K; ¢
RNEIIEE, 9.8m/s?. RIEAX (1D, kA
R OE R N2 SMWET, TH 5115 K IERFIE B AR A
1.38m. #EFDS¥a T F W& VUK Mg R/ E
0.1D%*, kg R~F BUE 40.138m.

2 EUERRDH
2.1 . COFEME. REILEEY) B
L _E IR 4FH T 360sHT 3 & /2 2. 1mAL IR JE
COBTEMREE . REMJEVI B4, 5. 6. X
Ee PIARIR B D) . BEISHICO R Bk FE AT 6 ff e L
YV R AT LA, T = KR IR R . CO
JREWRIE . REMERAL T Tl —, THl =5 Ty
YHRE . COFERMEE . e WL s i R B o
B LG, T =5 000 Y 56 K 3 B 3 PR T
COJF IR E . A L I il AR I B A T T —
H5TH =, o — R sl 8o R %=



+316 + VA

G| 2024 4F

HECC): 30 40 50 60

(a) L—

80 90 100 110 120 130

B i

e Rt

(b) LH—

= e WS T W

(¢) L=

(d THY

B4 HEE2.ImBKEESHYHE

Fig.4 Aslice diagram of the flue gas temperature distribution at 2.1m at the platform level
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Fig.5 Sections of 2.1mCO mass concentration distribution at the platform level
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Fig.6 2.1m visibility distribution slice map at the platform level
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Fig.7 The influence of various working conditions on the smoke at the dangerous height of the platform at 360s
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Fig.8 The influence of various working conditions on the smoke at the dangerous height of the platform at 600s
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Fig.9 Temperature, CO mass concentration, and visibility of stair measuring point A change with time under various

working conditions
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Table 2  Statistics table of air flow under various working conditions in station smoke exhaust mode
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