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Fig.1 Experimental apparatus
1. driver section, 2. driven section, 3. test section, 4. test window,
5. diaphragm, 6. igniter, 7. ignition system, 8. pressure transducers,
9. amplifier, 10. He-Ne laser, 11. photo diode, 12. A/D converter, 13. PC computer,
14. time delay instrument, 15. digital supply voltage meter, 16. spark light source,
17. fresnel lens, 18. reflecting mirror, 19. camera

pressure transducer signal at z=158mm
pressure transducex signal at z=175mm
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Fig.2 Typical records of pressure profiles and dust ignition
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THE STRUCTURE OF COMBUSTION DUST CLOUD
WITHIN BOUNDARY LAYER INDUCED
BY SHOCK WAVE

Fan Baochun Lu Shouxiang Gong Changchao  Li Hongzhi
(Nanjing University of Sciencc and Technoicgy, Nanyping 210014, China )

Abstract When a sufficiently strong shock wave passes over a surface laden with com-
bustible particle, a combustion dust cloud will be induced within the boundary layer, which
is investigated both experimentally and theoretically to reveal its structure. It is shown
from the computational results that the combustion dust cloud boundary layer consists of
an induction zone, a reaction zone and a diffusion zone. The highest particle concentration
occurs in the induction zone. Computed and measured results for the profile of the dust

cloud are in good agreement.

Key words  suspension two-phase flow, boundary layer, dust explosion, shock wave,

heterogeneous combustion



