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Research on Flame- and Detonation-Arresters (2nd Report)
——Effect of Pipe Layout on Detonation Induction Distance——

by T. Havasur* and H. MaTsur*

It has been well known that a flame originated in a long pipeline containing detonable gas mixture
could transit to detonation after travelling some distance. The distance between a source of ignition
-and the point, where an transition of combustion wave to detonation occurrs in the pipeline, is called
“detonation induction distance” (D.I1.D.). Although D.I.D. is known to be affected by such factors as
the composition, temperature and pressure of gas mixture, and the length, diameter and smoothness of
inner surfaces of pipeline in which the flame travells, available informations are not yet satisfactory
from the practical standpoint of view.

This report describes about effects of pipe layouts on D.I.D. Experiments are carried out in l-inch
pipelines, in which the stoichiometric mixture of hydrogen-air or acetylehe-air, their initial pressure
being atmospheric, is ignited by a nichrome wire heater. Speeds of flame propagation are measured
by ion-probe method ; ion-probes are distributed along the pipeline with some 30 or 50 ¢cm intervals.
Average flame speed between two ion-probes is defined as the speed of flame at the mid point of those
probes. Thus the relation between the distance from ignition source and the flame speed for each
point can be obtained. Then, D.I.D. is arbitrarily defined as the distance between the ignition
sourece and the point where flame speed attains 1,000 m/s on the distance-fllame speed diagram.

Effects of following factors on D.I.D. are discussed ;

length of the straight pipeline, up to 9 meters ;
whether an ignition end and/or the other end are closed, partially closed or open to atmosphere ;
direction of flame propagation, i.e. horizontal, upward or downward ;
position of ignition source in the pipeline ;
existence of such fittings as bend or tee near the ignition source;
existence of the spiral wire as an obstacle in the pipeline.
Discussions are also made whether detonation wave could be decayed when travelling through pipe

fittings mentioned above.

* RSB Chemical Engineering Resarch Division
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