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Research on Flame- and Detonaion-Arresters(3rd Report)

——Detonation-Arrester Model Composed of a Perforated
Plate and Wire Gauzes——

by T.Havasur and H. MaTsul

It has been well known that a flame originated in a long pipeline containing detonable gas mixture
could transit to detonation after travelling some distances. Flames should be guenched as earlier as
possible after their origin, but in many cases safety devices are required to come against détonations.
Such devices are called as detonation arresters.

In this report, studies were made on quenchings of dcetylene-air detonation waves travelling in 1-
inch pipes, and some models of detonation arrester were proposed. Because of their simple design
and low pressure drop, those arresters, composed of a perforated plate with narrow holes and a layer
of 100mesh stainless wire gauzes, might be used in practical fields of application.

At first, direct quenching of detonations by wire gauzes only were tested, and then the effects of
the perforated plate inserted in test pipe ahead of wire gauzes were studied. To decrease pressure
drops across arresters, the diameter of arrester casing, which contains a perforated plate and wire
gauzes, were enlarged up to 4 inches.

For atmospheric initial pressure, detonations were quenched directly by 30 gauzes and the quantity
of gauze required for quenching was independent of casing diameter. When a perforated plate was
inserted, such factors as the diameter and number of holes drilled in the plate, the distance between
the casing entrance and the perforated plate, and the distance between the perforated plate -and the
layer of wire gauzes affected largely on detonation quenching behaviours. It was also  found effecti-
ve for quenching to blind some part of holes near the center of the plate so that predominant waves
could not pass through the plate. For 4-inch .casing with a perforated plate with 300 holes of 3mm
diameter, detonation of atmospheric initial pressure was quenched by only 15 gauzes, and the corres-

ponding pressure drop was below 10 mmAq for air flow of 100 1/min.

* [hp7cE  Chemical Engineering ‘Research Division
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Research on Flame- and Detonatlon-Arresters (Jrd Report)
—  Detonation Arrester Model Composed of a Perforated Plate and Wire
GauEes——
by T.Hayashi and H. Matsui
Technical Note of the Research Imstitute of Industrial Safety, RIIS-TN-TT-,
1~8 {1978

Studies were made on gquenchings of stoichiometric acetylene-air detonations
travelling in 1-inch pipes, so that some models of detonation arrester, which com-
posed of a perforated plate with & number of narrow holes and a layer of 100
mesh stainless gauzes, were proposed. Direct quenchings of detonatons by wire
gauzes were tested firstly, and then the effects of various perforated plate insert-
ed in test pipe ahead of gauzes were studied. To decrease pressure drops across
arresters, the diameter of arrester casing was enlarged up to 4 inches.

{15 figures, 1 table, § references)



