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Design Difficulties and Engineering Application Analysis of Smoke Control and Exhaust
Systems in High-rise Public Buildings

ZHANG Yangang
Hebei Branch of China Nuclear Power Engineering Co., Ltd., Shijiazhuang, Hebei, 050000, China

Abstract: High-rise public buildings have diverse functions and high pedestrian flow. After a fire occurs, smoke will quickly spread.
The smoke control and exhaust system is a key facility for safeguarding the safe evacuation of personnel. However, in practical design
work, there are often problems such as mismatch between system selection and building requirements, inaccurate parameter
calculations, improper layout of air ducts and vents, chaotic logic of system linkage, and difficulty in effectively controlling smoke in
tall spaces. These problems can result in project acceptance failure or even complete failure of the smoke control system at the scene of
a fire. The article comprehensively summarizes the main challenges in smoke control design for such buildings, delves into the
technical issues and common design misconceptions behind them, and provides practical optimization solutions. At the same time, by
combining current design standards and numerical simulation to test the effectiveness of the solutions, it can provide theoretical basis
and practical reference for the refined design of smoke control and exhaust in similar projects.
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