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Experimental Study on the Designed Ventilation Effect on the Smoke
Movement at Rescue Station fire in Railway Tunnel
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Abstract

In this study, the 1/35 reduced-scale model experiment were conducted to investigate designed ventilation effect on the smoke
movement at rescue station fire in railway tunnel. A model tunnel with 2 mm thick, 10 m long, 0.19 m high and 0.26 m was made by
using Froude number scaling law. The cross-passages installing escape door at the center were connected between incident tunnel and
rescue tunnel. The n-heptane pool fires with heat release rate 698.97W were used as fire source. The fire source was located at the
center and portal of incident tunnel as worst case. A operating ventilation system extracted smoke amount of 0.015 cms(cubic meters
per second). The smoke temperature and CO gas concentration in cross-passage were measured to verify designed ventilation system.
The result showed that, at center fire case without ventilation, smoke did not propagate to rescues station. In portal fire case, smoke
spreaded to rescues station without ventilation. But smoke did not propagated to rescues station with designed ventilation.
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Fig. 3 Mean Heat Release Rate

& Aol 37 A Ade| s dAste] A

AABIGTE £ oA B uke o] Casel= 7S Wi Hl7)
2215 74 @i Hasdel sAzE B A5-9F Case 2+
Worst Case® Hj7] 218 T4 &1 1 HA| Cross-passageoﬂ/ﬂ
AT WEoE 03 m Goll Aol Azt WA A
ot} L3k Case 3 Case29] ZAolA shdz} 714 914 gt Xd
F YEAdA w71E = AR F 37 s Alde s
ARl sl A as) 0}14"/} A a8 o] Fo1d
W7hA] SFLaL case2 9} caseH 35, AdAsE | el
A= JJrOL staat dg7IzE w<k HolHE stk
Case 3¢ 7%, HY W] SAPIAYA] widz-S AAE 1.53%
10” cms(cubic meter per second)® 3}t

25 493
AR A7)9) A 203 7] 21E 4 2E HY 2
ol A&7 ﬂohﬂ Froude 5= ‘3 Hs 488131 om, H4H

d AR 2 2EF Aole] WAL o A% 2
thi4

A7 Vi 3 Oy = iiE%Oﬂ*M fek) aedero] 1
VF JjL QF Al ;q =] tﬂoﬂ;\ig
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Table 2 Comparison of HRR and Volume Flow Rate between the
Reduce and Full Scale Model

V., Oy Vi Or
< 2

15310 69897kW  1llcms 507 MW
cms

N T | i
= ofN o2l ofN

9} CO 7k wERIT}F 719 d
6th Cross-passage W] 235+ RN ST F1g 4 4 atT E}*l
7} 7V748- 4th Cross-passage <F 71 ¥ 6th Cross-passage

%El"?‘ig LR Zolt), Fig. 3 9] aolA] i wpe} 1ho]

4th Cross-passage W W3}t-S 7|02 Alal BjY Weko =

S & LR SUbehE dS Holu HAka B W

26

;.:Lg

25

——v—— 4th Rear escape door

——a—— 4th Cross-passasge entrance
24 ——0—— 6th Rear escape door
——C—— 6th Cross-passage enterance

23

22

21

Temperature [ °C]

20

19 oy

[ERNERTN NN NI SNSRI RN A SNSRI W'
0 200 400 600 800 1000 1200 1400

Time [s]

a) No-vent and Center Fire, Temperature Distribution

40

35
——{J}— 4 Cross-passage

—A— 5 Cross-passage

30
—O— 6 Cross-passage

25

15

10

CO concentration [ppm]

20

NI NATTRNTIN N SNNIAN SUTUNTI NN NI SR !
0 200 400 600 800 1000 1200 1400

Time [s]
b) No-vent and Portal Fire, CO Gas Concentration

Fig. 4 Temperature and CO Gas Concentration (Case 1)
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Fig. 5 Temperature and CO Gas Concentration (Case 2)
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Fig. 6 Temperature and CO Gas Concentration (Case 3)
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Table 3 Velocity and Travel Time of Smoke Propagation
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