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1. Igniter; 2. Air reservorr; 3. Solenoid valve; 4. Dust vessel; 5. Dispersion sphere; 6. 10m? damping, jar
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Fig. 1 Schematic diagrame of the dust flame accelaration tube
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The parterns of dust dispersion for 1,2, 3 are as follows
1. Dust dispersed by the spherical dispersion syatem;
2. Dust placed on the tube bottom then blew by air;
3. Dust placed on the tube bottom only
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Fig. 4 The influence of three different dispersion
techniques on the flame acceleration
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Fig. 5 The influence of dust concentration on the flame acceleration
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Fig. 6 The influence of dust parucles dismeter on the flame accelerarion
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Fig. 7 The mnfluence of dispersion-induced turbulence intensity on the flame acceleration
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Fig. 8 The mfluence of ignition energy on the flame acceleration
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EXPERIMENTAL STUDIES ON THE PHENOMENA OF
DUST FLAME ACCELERATION

Pu Yikang., Hu Shan. Li Keyi
Uinstature of Mechunaes o Clemes Acadensy vf Sewences, Berjing . 100080

ABSTRACT The mechanism of dust flame acceleration and transition eo Jdetonation has not yet
been understood A Pnuematic spherical dispersion system for obtaining a good quahity uniform
dust suspension in & horizontal dust combustion tube was developed. A combustion tube for stud-
ies of rine aluminum dust flame acceleration and transtiton to detonation under conditions of weak
planar ignition was constructed in the course of the present study. The fine aluminum flame prop-
agation velocity approaches 1000m/s at a distance of 3m from the ignition plate. The effect of
dispersion turbulence intensity, dust particle diameter. dust concentration, igﬁilion energy and
pattern on flame acceleration has been investigated. The influence of the test tube with varisized
crosssection on tne flame propagation has been examined.

KEEY WORDS dust flame propagation. turbulent combustion. two phase detonation
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