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Studies of Dust Explosion (VII, I, X)
Theoretical Part
By Tsutomu Hikita

(VB) The ideal detonation characteristics of a typical kind of coal dust were com-
puted on the basis of the hydrodynamic theory of detonation.

Calculated detonation wvelocity and temperature show a maximum at the dust con-
centration of the complete combustion ratio and then they decrease proportionally to
the logarithsm of conc. with the increasing or decreasing concentrations,

In case of the coal having 7,000keal. per kg., the max. values of D, P and T are
1900 m/sec, 22atm. and 8,440°K respectively.

(IX) Actually, however, the combustion of coal needs a certain time interval, by
the measure of which the wvalue of characteristics will change. Hence, the author
evaluated a most probable walue of the reaction time by introducing an assumption
tHat the diffusion resistance of oxygen into intact carbon surface is the rate deter-
mining factor. For example, in case of one micron coal dust the time of combustion

"is 0.3 millisec. Then the Byring’s theory of stability of detonation was applied and

the possibility of stable detonation of coal dust, exclusive of the effect of fire-damp,
was discussed with the conclusion that the ideal detonation would not occur but the
degenerated explosion having the detonation velocity less than 1,000 m/sec. might be
able to propagate.

(Y) Finally the author introduced the theoretical equations describing the rela-
tion between the ignition energies, upper or lower limits of dust concentrations and
the particle sizes, the equation being formally coineident with that introduced by Se-
menoff for gaseous explosion, where the author adopted the assumption that at the
initial stage of dust combustion, the resistance of chemical reaction would be more
predominant than that of diffusion on the contrary to the casz of reaction in the
detonation front. (Laboratory of Explosives, University of Tokyo)






