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A Fire Simulation of Light Railway Transit
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Chan-Shik Won, Ki-Choon Lee, Nahmkeon Hur and Jae-Kyun Mok

Fire inside light' railway transit{LRT) was simulated for various fire scenarios using
CFD analysis in order to assess the safety of passengers. Considered in the ‘present
paper are the effects of locations of fire, a fire size, an operation of ventilation system
and an opening time of door on evolution of temperature and smoke concentration
inside the LRT. For fire simulation, fire cells releasing heat and smoke corresponding
to fire size were positioned at the location of fire. From the results, it is seen that the
ventilation system and the opening time of door were the most important factors on
temperature and smoke concentration inside the LRT.
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Fig. 1 Computational mesh for fire simulation
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Fig. 2 The interior structure of LRT
and location of fire cell

Fig. 3 Ventilation system of LRT
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Fig. 4 History of temperature at center of
LRT : mesh density seasitivity test
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Table 1. Cases considered for fire simulation in the present study
Case Numbers |Fire Size Location of Fire Ventilation .System Doors
of Cells | (MW) Operation
1 350000 1 On the center seat No Closed
2 140000 1 On the center seat No Closed
3 140000 0.2 On the center seat No Closed
4 140000 1 On the front left door No Closed
5 140000 1 On the rear left conner No Closed
6 230000 1 On the center seat Yes Closed
7 275000 1 On the center seat No Open
8 275000 1 On the center seat No Opening at a specific time
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(a) Fire set on the center seat

(b) Fire set on the rear conner
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(c) Fire set on the front door

Fig. 6 Temperature distribution inside LRT depending on the fire occurrence locations
(Time after 2 minutes, Fire size IMW)

287 JdHE A4 £ gL Fof g
AHE AN A2 E FAHY 2R e 3
Mgts 27 ZHoz 3o AL AgPsgrh
T& o9 A 34 24 F 30x, 18, 1E
0z, 28 T 47HA AEE Aislgded, o o
de} AN F& o AL FAFAH g9
257t A9 A} FAFHY M2l A3
A IR & F g& 7‘0 22 g E7] A&
e 3tA &t

A A Bl A FEFAAY, vzF AAA
g AMEdle A48 ZE=Q STAR-CD[OIE AHg
st A, 2E5H, odA BE WA Y4 o
& U AL AE, k—e YR 2d SAHHL 5
Pt o, ¢4y AiE H3] PISOLHS FHE
vk 2Eln 9urHQl A T EHAE AL
23tk Aatel AL8"H 71FEe B diddA
H{31 e Silicon Graphic Inc.®] Parallel
Computer?! Origine 20003 Indigo 2 Solid
Impact R10ko]t}.

3 814 A
31 84 AAY Aol

F2 97 9, 3332 9% %5 74
AW 2% BE 2 ANAA BA7} 24
Fol sl ALe FAHAS 1 F 5
4 % 2% AN A AR eE @
Fig. 69 JehRgch 212te] agela £
= 1007, 200T, 300TCY T2Heoln,
% ge 5% vehit

N2 e A AN Sk Base
L BEXE 3 27ldE
S 9 4 asol B A AR A
Y AN St ¢y
JEREE

4
g moz H9% 73% g}zu PO

g‘: rS‘_L oN,

e B o A oy o

£

rB oAk

7
=

1 oM
= Jo

o o
¥ r_)i
e

= 1

1o

2 oY 2 X oY
, o
ol
o
[th
t
2
-0,
..\1

?—11«} agd
28 A= 7
=7 A 2
’%k% XA H
I

_9,
-\?l
.2:‘4
ﬂ-'
ﬁk m;"‘ rO
o
rlo r°" _‘;1
F}O N L‘

00°C 01* «1
A A9 *J%%IO] A o
T X8 ndg add veiy
7] BX% &x¢9 ulsix|z d
HogE S A8 5 Ao

o 5k
@ 494

o
K-R
=

3234 ZAxd ANEGolA

BAFEAE FY RN B AS+E EA
3l 3 A FE7F 200KWel A% st A
< FPsle LBIFE IMWY 7 ¢ ulmsto
Fig 79 UrEMl%lt} SEFol 1 MWL 7359l
¥ 33H 257} aA F7tste
E’}‘."i ’B‘Eﬂlip_i 200 KW2l A% #HHs) 2x7}
= }s}ﬂl "o 100C 2 7]"°i P& o &4
&= ﬁahx%é 4 B2 15m AN
HEF IMWY ¢ oF 80 AHE9 Ao]
v}of 100C ol E%?’?}?ﬂ H3 200KW doiE 140
2 Axe Azte] HAG At 2L A9
BExE s WIte 1-28 Alolo] N&F
ZA7t HaAAA Fedd A3 AdE A

O

L 01

4000 T T T T

Temperatuse £C)

L
Q 50 100 150 200 250 300
Time (Sec)

Fig. 7 History of temperature at center
of LRT depending on the fire
size
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Fig. 8 History of temperature at Fig. 9 History of smoke concent-
ration at center of LRT
depending on the operation
of ventilation system
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Fig. 10 History of Temperature
at the center of LRT
depending on the door
opening time

(b) Time after 3 minutes

Fig. 11 Temperature distribution inside the LRT depending on the door opening time
(Door opens at 1 min 30 sec after the fire set up, Fire size IMW)
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