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Research on Flame and Detonation Arresters (First Report)

——Quenching of Acetylene-Air and Propane-Air Flames
in 2- and 4-inch Pipes——

by Toshihiro Havasur*

It has been recommended that any pipeline in which an ignition of explosive gas mixture may arise
should be equipped with flame arresters in order to arrest flames in their earlier stage of development
so that the wide spread of explosion effect could be aveided. Although, in fact, available informations
are not yet satisfactory for the design of arresters. The author has reported on quenching of flames
by wire gauzes and others in 1-inch pipes. But, as flame behaviours depend largely on geometric
dimensions of the pipe in which flames travell, quenching behaviours in pipes with larger diameters
should also be considered to differ from those in smaller ones.. Effects of several factors on flame
quenching in 2- and 4-inch pipes are studied in this report. _

Experiments are carried with stoichiometric mixtures of acetylene-air and propane-air. Each test
enclosure is composed of ignition chamber, whose diameter and length are varied, and a protected
chamber. An arrester housing containing quenching elements (wire gauzes or sintered metals) is set
between those two chambers. Premixed mixture of a desired pressure is ignited in the ignition chamber
and then it is observed if an explosion occurrs in the protected chamber. Increasing the initial gas
pressure by step, a minimum pressure, beyond which flames always pass through the quenching ele-
ment, is determined and this pressure is used as a measure to evaluate a quenching ability of the
element under test.

Propane flames are far more easily quenched than those of acetylene, and the transition to detonation
should be taken into account for the latter flames. Effects of the following factors on flame quenching
are discussed : the length and diameter of the ignition chamber, mesh size and thickness of gquenching
element, spacing distance of wire gauze layers, and the distance between a ignitor and quenching
gauzes. It is also shown. that whether ends of chambers are opened to atmosphere aifects largely on

flame quenching behaviours.

* 4R 7EE Chemical Engineering Research Division
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