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L. FEHLE; 1. Perforated dispetsion;
2. HESH 2. Exhaust valve;
3. WHUKH B 3. Water outlet;
1. 3R 4. Support;
5 B 5. Detonator;
6. RKFE 6. Ignition leads;
7. BHIKAD; : ! 4
8. EAIERE,; 7. Water inlet;
9. EhH; 8. Pressure transducer;
10. bz 9. Pressure gauge;
10. Dust chamber
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Fig. 1 Schematic of twenty-liter sphere
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Fig. 2 Photomicrographs of (a) 10pm aluminum powders and (b) burnt residues
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Fig. 3 X-ray diffraction spectrographs of (a) 10pm aluminum powders and (b) burnt residues
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Table 1 Thermal and chemical properties of aluminum
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THE INVESTIGATION OF ALUMINUM DUST EXPLOSION
IN A SPHERICAL CLOSED VESSEL

Fan Baochun, Ding Dayu, Pu Yikang ¥, Tang Minjun

(Nan jing University of Science and Technology, Nanjing, 210014)
( a Institure of Mechanics, Chinese Academy of Sciences, Beijing, 100080)

ABSTRACT An aluminum dust explosion in a spherical closed vessel with central ignition has
been investigated both experimentally and theoretically.

Experiments were conducted in a standard 20-liter vessel. Except measurements of pressure,
the turbulence parameters were determined by using an ensemble average technique and a scan-
ning eleetron microscope and a X-ray spectrograph were used to analyse aluminum particles and
its combustion residues.

The numerical simulation has been performed for 20-liter and 50-liter spherical vessels. It is
shown from calculated results that entropy of an element of mixture outside reaction zone keeps
almost constant, then the feature of parameter profiles can be discussed theoretically. Computed
results of pressure and pressure rise rate in a vessel are in agreement with experiment results.
KEY WORDS dust explosion, heterogeneous combustion, turbulent combustion, numerical
simulation.



