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Simple Equations for Predicting Smoke Layer Height
with Smoke Exhaust System Actuation
Ryohei Mase Jun'ichi Yamaguchi

Abstract

In evaluating the performance of evacuation safety at a building fire, the evacuation time is generally
compared with the smoke filling time, or the smoke temperature and gas concentrations are compared with a
reference value. The smoke filling time, etc. are often predicted using BRI2002 or a simple two-layer zone
model. Further, simple equations have been proposed to predict the smoke layer height and smoke filling time.
However, these simple equations are solved under the condition of no smoke exhaust system, so the effect of
smoke exhaust system cannot be evaluated. On the other hand, equations taking account the smoke exhaust
system require smoke exhaust system with a considerably higher performance than that is actually required.
Hence, in this study, we have proposed improved simple equations for predicting the smoke layer height that
can appropriately take into consideration the effect of the smoke exhaust system.
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EifEA [m] 50, 100, 200, 500, 1000, 1500
KHm S H ,[m] 2.5,4.0
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