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Abstract

An intelligent fire evacuation guidance system was applied to the building floors of the Department
of Mechanical Engineering of China University of Science and Technology. Fire sensors were used to
collect smoke and temperature data, which were than transmitted to a central control system to calculate
an optimized evacuation route on the basis of the overall building structure. The system modules then
transmitted control signals to light the corresponding evacuation signs, thus displaying the correct
evaluation route. Student and teacher evacuation simulations were performed to examine the time
required to evacuate all relevant personnel. Subsequently, the intelligent fire evacuation guidance system
(Hex Inc., Taiwan) were installed in the department building to conduct evacuation drills, and a fire
dynamics simulator was adopted to simulate the smoke propagation pathways during a fire incident. In
addition, the process of heat transfer was estimated. The evacuation time of the intelligent system was
compared with that of a conventional system to verify the application of the intelligent system as an
essential facility for protecting lives and properties during fire incidents. Moreover, the system can be
further developed to integrate a cloud management platform or configured in accordance with the
building structure. This study combined the sensor technology of Hex Inc. to conduct simulation and
testing by using the next-generation evacuation system. The reliability of the system during school fire
incidents was analyzed. According to different fire locations in the department building, fire experiments
and numerical simulations were conducted to investigate whether relevant personnel can evacuate
successfully within a limited timeframe under random fire conditions. Additionally, the system was
evaluated for increasing the survival rate of the personnel to be evacuated.

Keywords: intelligent fire evacuation guidance system, fire dynamics simulator, fire evacuation,
evacuation indicator light
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