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/ On the Ignition of CH,—Air Mixture by Shock Waves
II. Theoretical Study on the Ignition of CH,—Air
Mixture by Explosion Shock Waves.
By Tsutomu Murata.
The propagation vejocity and the width of explosion shock waves are determined
theoretically according to the energy and detonation wvelocity of explouves.

Their mathematical relation {3 as follows:
( ¢ 578 —107-+1 )’ 7—1
) ( o

2 2y (7—1) T Ry, re L D
ey (i]g-zr——" (%) Gy - moteie =0
y ¥=—1

where fuforce or spacific energy of explosive ; D=real detonation velocity ; D.=ideal
detonation velocity when parfectly detonated ; py=bulk density of explosive; 7;=ratio
of specific heats of explosion gases at constant pressure and constant volume; ¥ =ratio
of specific heats of medium; Ry=radius of spherical explosive ; R=distance traversed
by spherical shock wave ; e=velocity of shock wave at R; L=width of shok wave at
R; a=sound velocity in medium at. rest ; E=coefficient of transmitting energy to
shock wave.

Combining the above relation and the propagation equation of shock wave, we can

eliminate R and obtain next equation.
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where py=pressure of medium at rest; py=density of medium at rest.
The condition of ignition of CH;—air mixture by shock wave is

cAcE/RT =

Ty g J—,‘ ..........................--....‘.....--......‘....‘.........-...-.".... (3)

where E=activation <energy of ignition of 976 CHy—air= 28,600 cal/mol ; p=pressure
1
of shock wave; T=temperature of shock wave; n=205; A=——————+ And the
. 7.33x 105 . -
cosfficient of transmitting energy is
2
E=1.05% 105 ?f! R D

We are able to calculate the quantity of an explosive from the equations (2) and (3)

to ignite CHy—air mixture. Experimental data of the coal mine explosives in testing
gallery for ignition of CHy—air mixture are coincident witn the caleulated quantities
of the same explosives.

Then we conclude that the ignition by coal“mine explosive containing sufficient

inhibitors such as sodium chloride or see-weed is caused by explosion shock wave.

Coal mine explosives whose detonation velocities are so small that they can not ignite

C\H;—air mixture by direct shock waves may ignite CH,—air mixture by action of
concentraed focal collision of the reflected shock waves, and their minimum quautities
to ignite are dependent on and varied with the diameters of testing galleries.

Gaseous mixture of methane and air is ignited and reaches its stable detonation

velocity when compressed by an explosion shock wave of 2,000 m/sec.

(Nibon Oil and Fats Co., Ltd., Taketovo Factory)
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