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Method to Predict Smoke Diffusion Behavior in the Early Stage of a Fire
Junichi Yamaguchi Ko Muraoka

Abstract

In this study, we developed a method for predicting smoke diffusion behavior in the early stage of a fire.
Using this method, we can estimate the time when evacuation procedures should be initiated on the basis of
visual inspection of the room where the fire occurs. Our findings are as follows: 1) The ceiling jet of hot gas
from the fire source diffuses with the entrainment of fresh air. 2) The thickness of the ceiling jet ranges from
10% to 30% of the ceiling height. 3) The mass flow rate of the ceiling jet can be modeled into a vertical plume.
4) The smoke diffusion time can be calculated by using the average thickness of the ceiling jet and the
corrected flow distance. 5) Our prediction method for smoke diffusion time can be applied to both steady fires
and growing fires.
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Smoke Behavior in early Stage of Fire
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