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Evaluating the risk of smoldering combustion
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A test method was proposed in which characteristics of smoldering combustion of
a combustible solid can be evaluated without any influence of flaming combustion.

The fraction burned and the flame spread rate are important information in evaluating the risk of a
fire. In this study, image analysis was conducted to quantify the fraction burned, the size of burned
structure, and so on, enabling direct and quantitative comparison of experimental data with numerical and
theoretical predictions.

A theoretical analysis was conducted considering experimental parameters to identify the governing
parameter of the phenomenon, the effective Lewis number. It was demonstrated that the effective Lewis
number can unify the influences of experimental parameters such as the oxidizer velocity and the oxygen
concentration.
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