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ABSTRACT

Risk and safety measures of dust explosions are described in this article. Combustible dust has the risk of
dust explosion when it is suspended in air under some conditions. The dust is solid and it cannot burn like
a premixed flame appeared in gas explosions, however, a flame can propagate rapidly and the phenomenon
becomes explosion. The three factors of combustion, suspended combustible dust, ignition source, oxygen,
are necessary for dust explosion. This point is important to think about safety measures of dust explosions.
The main characteristic values (lower explosion limit, minimum ignition energy, limiting oxygen concentra-
tion, maximum explosion pressure, rate of pressure rise) used for hazard estimation are explained, which are
categorized using risk concept into two kinds, characteristic values for occurrence and that for severity of dust

explosion accidents. Also some of safety measures are explained.
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Fig.1 Combustion of combustible powder.
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Fig.2 Two types of combustion phenomena.
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Fig.3 Flame propagation in a premixed gas.
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Fig. 4 Ordinary process of dust explosion.
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Fig.5 Main damages by dust explosions.
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Table 1 Characteristics of pressure rise.
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R)TF L UH (69 um) [12.3 0.84
A5 (43 um) 10.2 0.95
TN 3I= 2k (12 pm) |47.5 1.20
25 (&AR) 55 0.73
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Fig. 6 Hexagonal of dust explosion.
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Fig. 7 Ordinary scenario of a dust explosion.
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Fig. 8 Estimation of explosion risk.
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Fig. 9 Estimation of explosion risk and characteristic values.
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Fig. 10 Lower explosion limit (dependence on particle di-
ameter) .
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Fig. 11 Upper and lower explosion limits (dependence on
the intensity of ignition source) .
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Fig. 12 Occurrence trend of dust explosion accidents for
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