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Abstract : Modern society shows rapid growth that is different from that of the
development of existing technologies. The development of these technologies has led
to the tendency of buildings to become dense, large and advancing. Regarding fire
hazards, the possibility of large-scale fires causing fatal damage, due to the rapid

spread of fire, increases. Therefore, for this reason, fire defense, i.e. detection and fire
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extinguishing facilities, in buildings are essential and well applied. But there are always
limitations to that. Based on this reason, we would like to suggest the introduction of a
new concept of a fire safety system. The method presented here is not only to use a

single system for fire detection and fire extinguishing systems but to jointly use it in
the environment and energy management fields within the building. However, an
important step is required before introducing a system of these technologies. The fire
extinguishing method proposed by this system is a method of extinguishing by
blocking oxygen flowing into the space where the fire occurred. However, a sufficient
basis is needed for this system to be applied in practice. Therefore, in this study, we
intend to conduct a preliminary experiment to introduce the new concept of fire
detection and extinguishing. The experiment used ethanol with a relatively simple
combustion reaction and a high possibility of complete combustion. As a result, it was
confirmed how the internal values changed during a fire using ethanol. Resultingly, we
obtained the internal oxygen concentration and internal environmental changes
according to the initial flame size. Lastly, the data accumulated in this study can be
used as data for application in an automatic fire extinguishing system.
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Information
Smoke | 200~5000 ppm
0, 0~25%
o CO, 0~5000 ppm
Temperature | -40~123.8°C
Humidity 0~100%
Dust  |0~1000 zg/m’

Fig. 2. A multipurpose sensor used for experimentation,

Fig. 3. A screen with data being measured in real time,
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Fig. 4. The process of extinguishing the fire by suffocation,
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Fig. 5. Time variation of smoke concentration and carbon
dioxide concentration,
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Fig. 7. Time variations of the concentration of smoke for
various initial flame size,
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Fig. 8. Time variations of the carbon dioxide concentration for
various initial flame size,
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