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The Ignition of Firedamp by the Shots of a Typical Coalmine Dynamite
IV—High Speed Motion Pictures of Ignition
II Analysis of Pictures

G. Yoshikawa, O. Kazuki, Y. Koga

Hydrodynamic-thermodynamic analysis was made on the expanding flow of gaseous
products of detonation with salts dispersing in them, based on the luminous events observed
in high speed motion pictures of ignition of firedamp by individual shots of a typical coalmine
dynamite suspended horizontally in the middle of a gallery and fired toward the end of it.

So far as the pictures show, the detonation products ejected from the detonated charge
attain their highest velocity at the distance of 2d (d is diameter of charge) from the charge,
and simultaneously they set up shock wave in the surrounding firedamp atmosphere, and
then lower their velocity as expansion further proceeds.

The analysis by applying quasi-static adiabatic expansion to the above gaseous flow
till its attainment af highest velocity and then by taking into consideration the heat loss due
to ite thermal emission as well as to the absorptoin by salts dispersing in it seems to have
given reasonable result as to the temperature, pressure and velocity of the flow as well as
the velocity of the shock wave.

The luminous occurrences in the further expansion process are observed in the collisions
(1) between the flow and the shock wave reflected at the gallery wall (surrounding or end
wall), (2) of the flow itself on the gallery wall, and (3) between the flows themselves
issueing from the gallery walls they have attacked. Their luminosities were investigated
based on the hydrodynamic-thermodynamic equations using the data estimated in the pictures
assuming all the luminocities are due to the soot and salts involved in the flows. In parti-
cular, by the collision (3) all the flows make a turbulent lump of detonation products in
which their kinetic energy is rapidly converted into heat, so that when it comes into contact
with the bottom of the firedamp pocket which has already formed between the expanding
flow from'the detonated charge, it ignites this bottom afier the contact during one millisecond.

We can see in the above process of ignition of firedamp that it is needed for the
detonation products to ignite the firedamp by contact process that they are not only at
high temperatune, but they are in slow motion such us in a turbulent lump as above.
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