No.67 2003

Simple Equationsfor Predicting Smoke Layer Height in Early Stage of Fire

Jun-ichi Yamaguchi  Hidetaka Komiya
Abstract

This paper proposes ssimple equations for predicting the smoke layer height in order to evaluate the
performance of evacuation safety in case of building fire. Simple equations correspond to fire of various forms
and rooms of complicated shapes. These equations were applied to a model building, and prediction capability
was verified. The following results were obtained.  These simple equations have a prediction capability
equivalent to a two-layer zone model (BRI2), often used as atool for evacuation safety design,  In order to
improve prediction accuracy, it is necessary to estimate the smoke layer density appropriately.
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Fire Room with Constant Ceiling Height
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Heat Release Rates of Assumption Fire Source
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Fire Room with Various Ceiling Heights
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Relationship between Heat Release Rate and
Smoke Layer Height
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The Sectional View of a Model Building
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Simple Equations to Predict the Smoke Layer Height and the Smoke Filling Time
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