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Abstract: In building fires, smoke is the main factor causing casualties, and the effectiveness of smoke control and exhaust
systems directly affects personnel evacuation and fire rescue. This paper introduces the properties of fire smoke and its flow
and propagation characteristics, and compares the working mechanisms and applicable scopes of natural smoke exhaust,
mechanical smoke exhaust, and pressurized air supply systems. Fire smoke is highly mobile, significantly obstructs visibility,
and contains toxic and harmful substances. It is also likely to produce a “chimney effect” in vertical shafts inside buildings,
further expanding the fire-affected area. The main purpose of a smoke control and exhaust system is to keep evacuation routes
smoke-free during a fire, thereby facilitating safe evacuation. In the selection of smoke exhaust fans, the advantages and
disadvantages of axial-flow fans and centrifugal fans are compared. Smoke exhaust fans should meet the requirement of normal
operation for no less than 30 minutes in an environment of 280<C, and their inspection should comply with relevant national
standards. For the design of smoke exhaust ducts, the duct length should be shortened as much as possible, the number of
elbows should be reduced, and guide vanes should be reasonably used to improve smoke exhaust capacity while ensuring
smooth smoke discharge. The key inspection points of smoke control and exhaust systems are as follows: the residual pressure
in stairwells should be between 40 and 50 Pa, the residual pressure in antechambers should be between 25 and 30 Pa, the air
velocity at smoke exhaust outlets should not exceed 10 m/s, and the system linkage time should not exceed 2 seconds. The
study shows that the design of smoke control and exhaust systems must be based on building safety, and should be reasonably
arranged on the basis of ensuring smoke control while taking into account personnel safety and system reliability.
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