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Research on Intelligent Fire Prevention and Control Technology for Pipeline Wells in High-rise
Buildings
—System Integration from Design, Operation and Maintenance to Firefighting

LIU Xianghui
Dongguan Fire Rescue Detachment, Dongguan, Guangdong, 523000, China

Abstract: This article summarizes the current research status of fire prevention and suppression in high-rise building pipeline wells at
home and abroad, focusing on fire prevention technology, fire suppression technology, and emergency response strategies. In terms of
prevention technology, research has been conducted on the optimization of fire-resistant materials and designs, such as the application
of new materials such as refractory cement and fire-resistant coatings, as well as the improvement of fire prevention measures for PVC
pipelines. At the same time, the efficiency improvement strategies of ventilation and smoke exhaust systems were analyzed, including
the calculation and experimental research of ventilation thermal resistance, as well as the fire protection measures of smoke exhaust
and ventilation air conditioning duct co well mode. In terms of fire monitoring and alarm systems, the development of multi-sensor
fusion technology and intelligent monitoring systems based on image recognition and artificial intelligence were discussed. The
research on fire extinguishing technology covers the optimization of extinguishing agent and extinguishing system, such as the
analysis of the transmission characteristics of liquid CO: fire prevention and extinguishing pipeline and the foaming mechanism and
optimal design of the self-priming foam generator. At the same time, with the help of fire simulation and numerical analysis technology,
such as large eddy simulation and computational fluid dynamics, the smoke movement and gas leakage and diffusion were studied in
depth. In addition, the article comprehensively analyzes the design and implementation of emergency response and rescue strategies,
and proposes optimization suggestions based on intelligent emergency response systems and scientific rescue strategy frameworks.
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