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Prediction of Limit of Heat Release Rate during Flashover in a
Compartment Space
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Abstract

This study derives a predictive equation for calculating the marginal heat release rate of flashover in a compartmentalized space.
Moreover, other variables (in addition to the surface area and opening area of the compartment, which are used as variables is
existing studies) were derived and modified. By collecting and analyzing the results of existing flashover experiments, the thermal
inertia of the compartment wall was judged to be a variable that directly affects the indoor temperature rise. An equation constructed
using this variable was found to be up to 6.5% more reliable than the existing predictive equations. However, for use in design
prediction, the developed equation had to be adjusted to derive values lower than the experimental results; thus, an equation that
corrected the safety rate was derived. From this calculation, a design prediction equation was derived, from which flashover is
predicted to occur before the time predicted in existing experiments.
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Table 13} 2] A 23 THHeselden et al., 1966; Quintiere,
1979; Fang and Breese, 1980; Babrauskas, 1984; Lee, 1985;
Holborn, 1993; Bwalya et al., 2007; Chen et al., 2011; Seo,

Division A, (md) AVH (m™?) Vipe (kWs"/m’K) Qrp (kW) etc.
Quintiere (1979) 0.79~0.85 0.002~0.03 0.15~0.19 3.8~14.5
Holborn (1993) 0.9~0.94 0.01~0.04 0.19 4.7~10.4 Small scale
Chen et al. (2011) 1.002~1.054 0.01~0.03 0.14~0.64 5.6~18.1
Lee (1985) 46.086 1.34 1.51 1,700~2,900
Fang and Breese (1980) 51.2~69.41 2.26 0.633~2.9 1,030~2,420
Bwalya et al. (2007) 48.98 1.93 0.24 167.7~889.9
Heselden et al. (1966) 114.5~119.9 7.24~14.49 0.53~1.27 6,180.8~7,200 Large scale
Hagglund (1980) 56.1~96.09 0.89~5.34 1.15~1.47 1,124~3,425.3
Babrauskas (1980, 1984) 43.87~51.92 2.2~3.67 0.5~0.79 1,030~1,940
Seo (2014) 46.08 2.26 1.51 1,354~1,471
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