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Fig. 1 Schematic diagram of the 20 liter spherical chamber
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Fig. 2 Schematic diagram of the 22 litet closed combustion tube (L/D=86.5)
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INVESTIGATION OF EXPLOSION CHARACTERISTICS
IN FINE ALUMINUM DUST-AIR MIXTURES

Pu Yikang/; Yuan Shengxue
(Institute of Mechanics , Chinese Academy of Sciences, Beijing,100080)

Ding Dayu Wang Boliang Tang Ming:;jun
(Dept. of Chem. Engincering , Bast China Institute of Technology , Nanjing 210014)

ABSTRACT This paper is concerned with the experimental determination of the explosion char-
acteristics in the aluminum dust-air mixtures. The aluminum dust particles with a size in the re-
gion of 3 to 30 um in diameter, the dust concentration of 150 to 1500 g/m?, were tested in the
present study. Experiments were carried out in two closed combustion vessels with almost the same
volume (~20 liter) but with different shapes for the vessel and locations for the igniter. A dis-
persion system with two linear perforated pipes which can uniformly spread the dust in the tube
was developed. A systematic study of the influence of the dust particle size,dust concentration,
dispersion-induced turbulence and the content of O; and N, in the air on the explosion characteris-
tics in aluminum dust-air mixtures was conducted. Experimental results demonstrate that the par-
ticle size and the centent of O, are the two factors which effect the explosibility in aluminum dust-
air mixtures sharply. Some mechanisms of explosion in aluminum dust-air mixtures have been dis-
cussed.

KEY WORDS heterogeneous combustion ,dispersion-induced turbulence ,aluminum dust explo-
sion ‘



