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Transition to and Decaying of Detonations

in Acetylene-Air Mixtures

— Effects of Perforated Plates in Tubes on Flame Travélling——

by Toshihiro Hayasar®

It has been well known that flames occurred in a tubular vessel containing‘ explosive gas mixtures
could transit to detonations after travelling some distance, provided the composition of the fuel-air
mixture and the geometry of vessel are in adequate ranges. Because of the high destructive power
of a detonation, it would be important, from the viewpoint of safety, to prevent the transition to
detonation or, when the the transition has been attained, at least to interrupt the detonation before it
travells a long distance. When attempting to prevent the transition to detonation, informations are
necessary for various conditions on the detonation induction distance (D.1. D), along which flames
should have travelled after an ignition in order to transit to detonation, and also on methods of delay-
ing the transition to detonation. _

This report describes about D.I.D for acetylene-air mixtures in 1- and 2-inch enclosed tubes, and
about effects on D.I. D. of such factors as acetylene contents and initial pressures of mixtures, and
length of tubes through which flames travell.

Effects of various perforated plate, inserted in the test tube against to flames, are also studied,
and the result is obtained which proves that any perforated plate does never accelerate a flame propaga-
tion, but, on the contrary to the traditional opinions, delays the flame development and thus the -
transition to detonation.

Further experiments are carried out to obtain some knowledge on behaviours of a detonation when
it comes upon any perforated plate in its travelling way. It is shown that detonations could be decay-
ed temporarily through the perforated plate with holes of relatively small diameter. Although deto-
nations may be interrupted directly using such quenching element as sintered metal, they would be
more easily quenched after their temporary decayings. Those results mentioned above indicate that
the desing of a detonation arrester may be possible, which is composed of a perforated plate (i.e. a
detonation decaying part) and some form of quenching element, the latter should be positioned before

the point of re-transition to detonation of decayed flames.

* trzprgei Chemical Engineering Research Division
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