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ABSTRACT

The present study measured the light transmission to quantify the smoke density(smoke mass concentration) through
the doorway in a compartment fire and performed the uncertainty analysis to evaluate the reliability of the measurement
technique. The optical light extinction method based on Bourguer’s law was applied to estimate the smoke density of
doorway exhausting smoke flow in upper layer of a compartment for methane gas fires. The measurement uncertainty of
the light extinction measurement was evaluated for the light transmittance, path length, and specific mass extinction coef-
ficient and the expanded uncertainty was estimated about 20 % with confidence level of 95 %. The mean smoke density
through the doorway for the methane fire was calculated for quasi-steady fire and the smoke density linearly increased as

the GER increased.
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Figure 1. Schematic of the optical smoke density measure-

ment.
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Figure 2. Definition of the optica path length for light extinc-
tion measurement.
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Table 1. Coverage Factor According to the Confidence Level ™

Level of Confidence [%0] Coverage Factor, k
68.27 1.000
90.00 1.645
95.00 1.960
95.45 2.000
99.00 2576
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Figure 3. Time history of the heat release rate and the mea-
sured smoke density through the doorway.
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Figure 4. Sampled data of the measured smoke density for
calculating the mean and standard deviation.
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Figure 5. The averaged smoke density as function of global
equivalent ratio for methane fire.
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