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STUDY ON BEHAVIOR OF THE FIRE GAS IN THE DEEP UNDERGROUND
STRUCTURE
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Construction of the underground facility in which the depth is planned to reach to 500m under
ground level, is ongoing at the Horonobe Underground Research Center, a division of the Japan
Atomic Energy Agency(JAEA). This facility will be consisted of three shafts and drifts at the
completion of construction, so it is very important to secure the workers security in case of fire in
the underground. However, it is known that the fire gas shows a complicated behavior such as
draft effect, and very difficult to predict its behavior, even if under enforced ventilation.

In order to develop new prediction method of fire gas behavior, the model scaled experiments
were conducted for several years by using the basic shaft model which consists of shafts, drifts and
exhaust fan. And a new fire gas behavior analysis system has been designed and a prototype system
has been developed which is able to simulate the phenomena noted above.

In this paper, we describe outline of the model scaled experiments and a prototype system which
consists of mainly mono-dimensional ventilation network analysis named Avent and simplified
computational fluid dynamics program named M-CFD.

Key Words : fire gas, underground fire, effect of buoyancy, experimental study using a scaled vertical
shaft model, ventilation network analysis, M-CFD
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