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Selection and Layout Design of Smoke Control and Exhaust Systems for Chemical Buildings
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Abstract: Chemical buildings themselves have extremely high fire hazards. Not only do the stored and produced materials have a
large fire load, but the smoke generated by combustion is also highly toxic and prone to explosions. Therefore, the safety design
standards for their smoke control and exhaust systems are stricter than those for ordinary civil buildings. At present, traditional smoke
control design schemes are difficult to adapt to the special working conditions of chemical buildings, and there are practical problems
such as fast smoke diffusion speed, poor smoke control effect, and poor adaptability. In response to the above pain points, we will
focus on different functional areas such as chemical workshops, warehouses, and corridors, comprehensively analyze the
characteristics of smoke diffusion, accumulation, and flow in various spaces, compare the operational effects and performance
differences of natural smoke exhaust, mechanical pressurized air supply, mechanical smoke exhaust and other smoke control systems,
and accurately sort out the optimal system selection schemes for different functional areas. At the same time, taking into account the
characteristics of dense chemical building process equipment, tall and spacious indoor spaces, and high overall explosion-proof
requirements, a standardized smoke control and exhaust design method is established, covering core design aspects such as smoke
control zoning, air outlet layout, ventilation duct laying, and fan equipment selection. The key design parameters are quantitatively
determined, and a complete and adaptable chemical building smoke control and exhaust layout design system is ultimately formed for
reference.
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