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An Experimental Study of Smoke Movement
in Tunnel Fires According to Ventilation Method
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ABSTRACT: In this study, reduced-scale experiments were conducted to analyze smoke
movement in tunnel fires according to vepntilation method. The 1/20 scale experiments were
carried out under the Froude scaling using gasoline pool fires ranging from 6.6 to 10cm in
diameter corresponding to total heat release rate from 0.714 to 2.5kW. Temperatures near the
ceiling were lowered by installing the vent, and much lowered by operating fan compared
wiht the case without vent. In case of forced ventilation, the exhaust fan was more effective
than the intake fan. Vertical temperatures at the upper part of the tunnel were also lowered
by installing the vent. But, when suction fan was operated, temperatures at the lower part of
the tunnel were higher than that without vent.

Key words: Tunnel fire(E]'23}4]), Smoke movement($1714-%), Ventilation(27]), Froude scal-
ing(Froude “3A}).

Nedy Voo AEHRE (mY/s]
V &% [m/s]

A ¥ 94 [m’ z : =ol[m]
D :E A% [m]
H. @ dx24g [M]/kg] aglA 2A
L :8d 2o [m]
m’ . ARFHF [kg/m’s) e 25 lke/m]

Q 1 wEF kw] AVEL X
T &= [K(TC)]
t A 8] kG 1 2F}-FFAF [m]
* Corresponding author of & X}

Tel.: +82-2-820-5280; fax: +82-2-813-3669

E-mail address: cfdmec@cau.ac.kr o T



692 o] EF - AR
amb - F9

F 48 Ed

7 C A

M Fx R4

fop  EHG HYR

1.8 &

182013 9= M EA] wooM A Hzo H
T Edo) & e 1830d el stalel A v
TEY shexEdol, 1863 AWM= AA
Z9 AgHo AFHAUT 204710 EoIAA

EAEo HEgHT A7 E=AHFTE Pl
AT o2 A EAE JFHE BFS
Aest7] A% =AU =27 AHuld M=

AetEzre ABuAF RA Y EXe QA
ggo) o mwolg Fo FHNM F&& T
zg oty $avges At gzt B Wil
DAz ge] Auld glojd EHFe grs)
AdRpe BAS 8 Ede AMo] s
AP n Ak gy BN AEFE 5
A3t HASRAL AS A& 2AE A
A 22179 sAS YL ¥4l gl
3 E4d $40 Jeoemz 2
o] steto] o] st sl 2 o]
By sAe o3 A72A, Kumar'e Ed
Aol e e E2Foln e A
g3 12AA B9y I, F 5 gy 2
Aol B R AL A% Fdd £ 2y
58 #8300 Fletcher®s SZ2x7F A8
HgoA b—e2d g AE3lY field Ed3 &
Aol Z sRst BAAS W A7NAF o
stod R1#Ae g A G7)FE WA
A8 AL x Be ATAFH LdFo] e
Aol A YALEsF B 1/356 wd
stxigk 54 Eolzt B ol ool He
B o] F@ste AL 2dFPGSY xg
NS o]t EldSAA wrl&Es A
H“o}@“:}‘”) Fe ArzE

ARE AYS AAse 4]
2 284 A} Hm
43 #7178 A3}

N

LN, N ol )y

o

fo Nlo Mt

3R ot oy rlo

Dii ]/\-‘%_ :(1112)0

W, e F4d 9 B

4ol 9w WA 874N Eato] 4
£531 Utk o9 o] WANEE FHALAA
MANEZ Agas] Sa wo we A7) B
a8t

geba B dTo

2o oo R oA ¥ omn k1o
ox
o

= BT AXE B
Hol AME FFe ArtE WEkd wE wAdER
& H7te7] flete @717 AXE RYEd e
Akl AP S ATt #riF dAed &
WAaTS} Aol AFE A3 B $AA
ol Y3} WA A" HAAA 7| ZABE AT
stuAt @

2. AlslAx 2 g
2.1 il

g oA A dAde @3 AP Agd
HEde Z 8m, Eo| 8m, Zo] 180m I 719 4

g EHEILES ZHold dd 1/202 438
Z 04m, ¥°] 04m, Zo] 1me WE F7Ho) 1
cme FAE e £y olZEE EYHE A3}
o 99 RES dAFsd. WHe] 75em, &

Fig. 1 Photograph of the reduced tunnel.
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Fig. 2 Photograph of the vent section.
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Fig. 3 Schematic of the reduced tunnel and the position of thermocouples.
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H,=43.7MJ/kg, m." =0.055kg/m’s, kG=2.1
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Fig. 4 Ceiling temperature distributions in the tunnel at 200s.
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Table 1 The model and full-scale heat release
rate in each pool

D(cm) Q y (kW) Q r (MW)
6.6 0.745 1.333
73 1.0 1.79
8.3 1.46 2.629
10 25 4.482
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Fig. 5 Vertical temperature distributions 1 m upstream from the vent at 200s.
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Fig. 6 Vertical temperature distributions 1 m downstream from the vent at 200 s.
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