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Analysis of smoke control performance-based design at
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ABSTRACT

The internal smoke exhaust system in Republic of China is mostly designed
according to the Standard of Installing Fire Safety Equipment the construction articles in
Building Technical Regulations.It usually leads to fixation and invariance and cannot
make the exhaust device flexible to the actual characteristic of the place. The exhaust
device may pass fire safety inspection and functionswell in the normalcase, however, it
cannot ensure the life safety in practice. Therefore, there is a so-called substitute
(RouteB) and performance-type (RouteC) to strengthen the fire safety and protect life and
property.

This study takes a25-floor business hotel as in example. We assume that the fire
occurs in a standard room.The smoke exhaust system is designedaccording to the
regulations in our country, adopts the contrast performance design of therefuge stairways
pressure, and has the most suitable smoke-proof mode.This literature summarizes the
domestic and foreign researches, the data from American Fire Prevention Association
NFPA, and so on. We list the smoke regulation and introduce various smoke control
modes.We use the fire simulation software, FDS, and simulate the smoke layer dropped
to 1.8m.

The results found that, whenRoom1 and Room Swere fired, inthe smoke extraction
mode,the smoke on the right exhaust chamber fellfaster than the smoke-
freemodel.Moreover, in the exhaust and staircase pressure mode, until 300 seconds, the
exhaust chamber andthe emergency staircasecan maintain good visibility and
temperature.Due to that the measurement point is in the corridor, whenRoom 5is fired,the
pressure in the staircase makes the smoke concentrate in the middle of the corridor,
resulting in that the smoke layer is lower than 1.8M after 144 seconds.In addition, ifthe
area is fixed,when the exhaust capacity is 2m3/s, the smoke layer fell down more slowly
than the cases where the exhaust capacitiesare 4m3/s and 6m3/s. If the exhaust capacity
is4 m3/s, as the regulation,when the area of the smoke room is no less than 5m2, the
smoke level can be maintained no lower than 1.8M height.In Scenario S-1, the region is a
square. In Scenario A2, the region is a rectangle. The areas are similar in the two cases.
The FDS simulations show that the height of the smoker layer in Scenario S-1 isalways
above 1.8M and that of Scenario A2 is lower than 1.8M after 164 seconds.
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