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Abstract

Visibility is very poor in tunnel fire because of confined space where the fire may
easily lead to the mass casuality incident because of fast smoke spread. In this test, air
curtain and the fan were installed at rescue station in a bid to make use of rescue station
in safe way during the train fire in undersea tunnel and a full-scale fire test was
conducted to identify the applicability of air curtain system. Air curtain system was
installed at a real rescue station and the test was continued for 2 minutes till heptane
which was used as fire source was completely burned out. When air curtain was
working, difference in temperature between inside and outside the platform was
160°C and carbon monoxide measured inside the platform was less than the case of no
air curtain system by 160 ppm. Thus a full-scale fire test demonstrated that the air
curtain system installed at rescue station in undersea tunnel was able to effectively
block the heat and smoke generated from the fire.
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Fig. 1. The installation of the air curtain road tunnel (Yoo et al., 2014)
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Fig. 2. CO gas inflow in case of subsea tunnel rescue station fire (Park et al., 2015)
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Contrifugal Fan Basked

Fig. 3. The shape and actuation principle of the sirocco fan in air curtain
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Fig. 4. View of a full-scale fire test (before test) Fig. 5. Air curtain installation and evacuation passage
connection
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Fig. 6. Air curtain operation
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Fig. 7. Sirocco fan - plane & side view
Table 1. Air curtain specification and dimension
Item Performance Item Performance
Frequency 60 Hz Discharge velocity 50 m/s
Voltage 4.62 A Size 1,200 x 320 x 275 mm
Power consumption 2,200 W RPM 3,512 RPM
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(a) Air-Curtain off (b) Air-Curtain on

Fig. 10. Comparison of the smoke inside rescue station platform (in 2 minutes)

(a) Air-Curtain off (b) Air-Curtain on

Fig. 11. Comparison of smoke behavior in train fore (in 20 seconds)
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Fig. 12. Graph showing temperature and carbon monoxide change when air curtain is on/off
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