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Fig. 2 Ignition circuit of dust explosion test apparatus
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Fig. 3 Result of ignition test under various concentrations of falke aluminium dust

and probability distribution of the minimum ignition energy
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Table 2 Calculation result of minimum ignition energy under various concentration of falke aluminium dust

. - E,/m]
m/g o/(g+m™) B B /m] 5% = 10% —50%
0.4 192. 98 —11.527 0. 569 15.08 16. 40 20. 26
0.7 412.05 —59. 748 8.069 7.04 7.133 7.40
1.0 657. 89 —6.499 1. 407 2.53 3.06 4.62
1.3 578.95 —4.894 0. 786 2.48 3.44 6.22
1.6 570.18 —3. 547 0.533 1.13 2.55 6.65
1.9 631.58 —4.125 0.652 1. 81 2.96 6.33
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Logistic regression analysis on minimum ignition energy of flake aluminum "

Li lei, Liu Qing-ming, Gao Ke-ping
(State Key Laboratory of Explosion Science and Technology
Beijing Institute of Technology, Beijing 100081, China)

Abstract: The minimum ignition energies of flake aluminum dust-air mixtures with different mass
concentrations were tested in a 1. 28-L MIKE3 tube. According to the logistic regression model based
on statistical analysis, the minimum ignition energy of the dust cloud was presented by the probability
of ignition success. And the ignition probability-energy curves of the flake aluminum dust with differ-
ent mass concentrations were calculated by means of the SPSS statistical analysis software. The inves-
tigated results display that as the mass concentration of the aluminum dust in the mixture increases,
the minimum ignition energy first decreases quickly and then keep in a certain energy range. And the
explosion sensitivity of the flake aluminum is higher than ordinary spherical one. Compared with the
results calculated by other standard methods, the minimum ignition energy presented by the probabil-
ity of ignition success is more consistent with the engineering test.

Key words: mechanics of explosion; minimum ignition energy; logistic regression; flake aluminum

dust; dust explosion; MIKE3 tube
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