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Abstract It is difficult to design because of the plug-holing phenomenon in which the amount of smoke discharged
from the vertical vent is smaller than the designed amount of smoke. In this study, the effect of cross-sectional area
ratio of tunnel and natural ventilation and heat release rate of fire source on plug-holing phenomenon occurring in
natural ventilation system was experimentally analyzed. In the experiment model reduced to 1/20 size, the aspect ratio
of the tunnel and the vertical vent was fixed, and the influence on the plug-holing phenomenon was confirmed by
varying the sectional area ratio of the tunnel and the vertical vent. Experimental results show that the plug-holing
phenomenon is caused by the comparison of the smoke boundary layer temperature with the temperature in the
vertical vents, and the flow and temperature distribution characteristics under the vertical vents are changed as the
cross-sectional area ratio of the tunnel and vertical vents increases. The plug-holing phenomenon is affected by the
cross-sectional area ratio between the tunnel and the vertical ventilation. The greater the cross-sectional area ratio,
the greater the probability of plug-holing.

Keywords : Area Ratio, Ceiling Jet Flow, Natural Ventilation System, Shallow Underground Tunnel, Plug-Holing
Phenomena
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