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A Consideration on the Coal Dust Explosion
By Ginziro Yoshida and Hideyo Osada

(1) The smaller the gmin size of coal dusts, the more imflamable. the coal dusts
are.

(2) The metals (Pt, Cu, or Fe) accelerate the explosion of coal dusts, acting as
the positive catalysts. s

(3) The center of explosion is formed above the emergy source and then pro-
pagates downward. .

(4) When the coal dusts ignite, the pressure rises gradually at first, and then
keeps a constant value for a while. After then, the center of explosion is formed:
and explosion oceurs. From the results above mcntioned; the mechanism of coal
dust explosion might be.considered as foilo\\-s :—At first the coal dusts decompose by
the energy of ignition source, and evolve the imflamable volatile matters which mix
; with the air:and form the explosive mixture. Then the center of explosion is

formed with the accumulation of their reaction energies and by the help of radiation
energies of the ignition source. At last the chain reaction follows the uxplor-lion

and the flame propogates toward the cloud of concentrated conl dusts.
(The Kyusyu Colledge of Technology) -
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Theory of the Combustion Velocity of Safety Fuse. .

By Kumao Hino

From theoretical considerations the following equations are derived for the total
amount of gas discharged (G;.), gas from the end (G,.) and gas from the side (G,r)

of the industrial safety fuses.
(1) Gu=(2EKp)L

(2) Gam(poFkp) {L—202

log f1+bL)}

(3) Gu=(pcFKp) 23" Mlog(1+bL) where po=discharge coef.

F=sectional area of powder column; K=constant, characteristic of powder; p=

pressure of gas in combustion; L=total length of the fuse, b=coeff. of axial flow

resistance.

Gy and G,n can be measured experimen;ally from which the coeff. 4 can be

determined by
G 0.42434L

(4) =G, = Tog(1+0L)

The above equations can be applied to the end-discharge period where the main
gas is discharged through the end of the fuse while after L=z, the lateral discharge
predominates. In lateral-discharge period the value of G, is expressed by

(5) Gum(seFKp)L—(peFKp) (i~ 23 log(1-+4) |

Taking into account the pressure and density dependence of combustion velocity of

the powder the following equation is derived for the combustion velocity of safety

fuses.

(6) V={20.7-ps-As+ Al B

where A=coeff. of combustion velocity equation, S=max. density of powder,
A=loading density of powder, and j=force of powder while V is expressed by
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(7) VnA}m(—i-)'.'

Equations above described are all applicable in stationary combustion. When lateral
tamping is complete gas discharge is limited to the axial ome. In this case the
combustion s accelerated along the axis of the- fuse and the total time of combustion
T, is as follows. i
F1=n

(8) T‘=(,|-2J)7::T¢_ (I+bL}‘11-j:_i} : ¢

where Vy=combustion velocity in open atmosphepe.
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