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Research on the Application of Smart Firefighting in Fire Safety Management of High-rise Buildings

ZHANG Qi
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257000, China

Abstract: The fire safety management of high-rise buildings faces a dual challenge of vertical spatial spread characteristics and
dynamic coupling of risk factors. Traditional prevention and control models are difficult to cope with hidden risks such as electrical
circuit aging and decoration material pyrolysis due to the dispersed deployment of equipment and the decision-making mechanism
dominated by human experience. The intelligent fire protection system, by building a multi-mode sensor network and a distributed
decision-making center, integrates the Internet of Things terminals to capture the building microenvironment parameters in real time,
and relies on edge computing nodes to achieve the localization prediction of abnormal heat accumulation trend. Intelligent algorithms
analyze heterogeneous data streams from multiple sources, establish a material pyrolysis kinetics model and a personnel evacuation
efficiency evaluation matrix, and optimize the dynamic adjustment strategy of fire zones through multi physics coupling simulation on
the digital twin platform. Breaking through the technological collaboration barriers of traditional research, a progressive
implementation framework covering heterogeneous device protocol standardization, multi system collaborative response mechanism,
and adaptive evacuation path planning is proposed. A theoretical paradigm of risk cognition intelligent decision-making dynamic
intervention is constructed, laying a methodological foundation for the intelligent fire protection system of super high-rise buildings to
achieve full element perception and full process control.
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