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1. Dump tank ;2. Diaphragm; 3. Igniter ; 4. Accelerating plate ; 5. Reservoir ; 6. Dust dispersion system;
7. Timer; 8. Trigger; 9. Delay igniter generator;10. Velometer; 1* ~6* . Flame signal; 7% . Pressure signal
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Fig. 1 Experimental system of flame acceleration
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1. Turn on timer ;2. Trigger ; 3. Turn on magnetic valve; 4. Dispersing dust;
5. Ignite flame propagate; 6. Delay of igniter ; 7. Igniter generator;
8. Multichannel recorder ;9. Pressure transducer ; 10. Computer;11. Amplifier
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Fig. 2 Operative order of experimental system
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Table 1 Flame locus of 13um aluminum dust

kM 1 2 3 q 5 6
r/m 0 0.65 1. 05 1.25 1. 85 2. 25
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1. Non- accelerating plate; 2. One accelerating plate; 3. Three accelerating plates; 4. Six accelerating plates
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Fig. 3 The effect of obstacles on the velocity of flame propagation
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Fig. 7 High speed photographs of a flame propagating past a single obstacle
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AN EXPERIMENTAL STUDY ON THE ACCELERATING
EFFECT OF THE ALUMINUM DUST FLAME
WITH OBSTACLES

Liu Xiaoli,Li Hongzhi, Ye Jingfang,Liu Dianjin
(Nanjing University of Science &. Technology , Nanjing ,210094)

ABSTRACT Obstacles setting repeatedly along the path of the flame propagation possess obvi-
ously accelerating effect on the dust flame. The mechanism of the accelerating effect is attributed
to the positive feedback of the turbulence region induced by obstacles for combutsion process. The
maximum explosion pressure pmax of the aluminum dust-air mixture in closed combustion vessel
relies slightly on the existence of obstacles. The maximum rate of pressure rise (dp/di) .. relies
strongly on the existence of obstacles, because pmy depends on the total energy inside the vessel
and (dp/dt)ma depends on the process of combustion,i. e. the rate of energy release.
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