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The Critical Energy for Direct Initiation
of Spherical Gaseous Detonations

by Hidenori MaTsul

The paper reports experimental results on the critical energies for direct initiation of spherical
detonations using electrical sparks under various electrode geometries and spacings. The results indicate
that for large spacings the detailed electrode configurations have no influence on initiation energy.
The critical energy per unit length reaches a minimum asymptotic value corresponding to the value
found previously for cylindrical detonations. For electrode spacing less than the characteristic explosion
length, the electrode geometry has an effect on the initiation energy. The flanged and the pointed
needle electrodes from the lower and upper bounds respectively for the critical energy for various
electrode configations. The results indicate that the effects of the electrode geometry are essentially
those correSpohding to fhe severity of gasdynamic expansion generated. The gasdynamic effects fall
between the cylindrical and spherical symmetries. This paper also describes some new results for the
critical energy for direct initiation of detonations in acetylene-oxygen mixtures using flanged electrodes.
The present spark energies represent the true effective initiation energies, independent on discharge
characteristics and eléctrode configurations and gap.spacings.

Comparisons with existing data from exploding wire, laser and electrical sparks, as well as initiation
by firing a planar detonation in a larger volume, indicate no qualitative differences in the dependence
of the critical energy on mixture composition. As far as pressure dependence is concerned, the present
results agree with the previous data on laser sparks and electrical sparks. However, for exploding wire
and initiation by a planar detonation, much stronger pressure dependence is obtained. A simple model is
proposed for direct initiation of spherical detonation by firing a planar detonation into a larger volume.
The model enables‘criti‘ca'l tube diameter data to be reduce to equivalent energies, and good agreement

between the critical diameter data of Matsui and the present critical spark energies is obtained on the
basis of this model.
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Photo. 2 Soot patterns on a flange of the flanged electrode,
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The Critical Energy for Direct Initiation of Spherical Gaseous Detonations
by H. Matsui
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10 (1976)

The paper reports experimental results on the critical energies for direct initia-
tion of spherical detonations using electrical sparks under various electrode
geometries and spacings in oxy-acetylene mixtures.

The results indicate that for spacings which is larger than the formation distance
of detonation wave, the detailed electrode configurations have no influence on
initiation energy, then the geometry is essentially cylindrical.

This paper also discribes comparisons with existing data from various initiation
sources. It is possible to establish the energy transfer mechanisms and the efficiency
of the initiation processes with various types of igniters.

(8 figures, 2photographs, 12 references)
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