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Research on Flame- and Detonation-Arresters
(4 th. Report)

—Detonation-Arrester Model Based on Decaying of
Detonation by Sudden Enlargement of Pipe—

by H. MaTsul and T. HavAasHI

Detonation arresters are safety devices used in a pipe line for preventing a propagation of a detona-
tion wave through out the pipe layout in which detonable gas mixture might be formed. However
very few detonation arresters with low flow resistance have been commercially available. In the
present work, an arrester with simple structure was designed based on the principle that a detonation
decays into combustion wave when the primary pipe diameter is suddenly enlarged under the condition
that the diameter is smaller than a certain critical value which is defined by the composition and initial
pressure of the mixture. The arrester was set and tested in 1 inch pipe line. A layer of 100 mesh
stainless steel wire gauzes was used as a guenching element.

It was found that the arrester was effective for quenching the detonation of acetylene-air and hy-
drogen-air mixtures. The mixture of 10% acetylene in air was found to be the strongest composition
from the view point of detonation quenching. At least twelve gauzes were required to quench the
detonation of the above composition at one atmosphere. Using the 0.1mm thick aluminum rupture
disk, the critical number of gauzes was reduced to seven for quenching the same detonation. For
hydrogen-air mixtures, the critical number of wire gauzes for quenching the strogest detonation which
corresponds to the composition of 30% hydrogen in air was ten. But for pipe enlargement, it should
require at least thirty wire gauzes to quench the detonation of stoichiometric composition of both
acetylene and hydrogen-air mixtures.

When a mixture was flowing, after stopping a detonation, burner flame on the gauze surface was
held unless supply of fuel-air mixture was cut off, and some tens of minutes later such a burner
flame caused a flash back through the arrester into the other side of the pipe line. Therefore it is

necessary to shut off the mixture supply by some means soon after the occurrence of burner flame.
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(kg/cm®abs.)  (m/s) (m/s) (% (kg/cm®abs.)  (m/s) (m/s) (%)
0.5 1,889 1,962 3.7 0.5 1,780 1,858 4.2
1.03 1,934 1,978 2.2 1.03 1,838 1,876 2.0
1.5 1,955 1,984 1.5 1.5 1,858 1,884 1.4
2.0 1,970 1,992 1.1 2.0 1,872 1,801 1.0
2.5 1,979 1,996 0.9 2.5 1,880 1,896 0.8
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Research on Flame- and Detonation-Arresters (4th Report)

—Detonation-Arrester Model Based on Decaying of Detonation by Sudden
Enlargement of Pipe—

by H. Matsui and T. Hayashi .
Technical Note of the Research Institute of Industrial Safety, RIIS-TN-78-2,
1~9 (1979)

A detonation arrester was designed based on the principle that a detonation
decays into combustion wave when the pipe diameter is suddenly enlarged. The
arrester was set and tested in 1 inch pipe line. A layer of 100 mesh stainless steel
wire gauzes was used as a quenching element of the arrester.

It was found that the arrester was effective for quenching the detonations of
acetylene-air and hydrogen-air mixtures. Using a rupture disk at the top of the
arrester casing, less number of wire gauzes was required to quench the detonations.
For the mixtures were flowing, ability of the arrester for quenching was also
investigated. (11 figures, 3 tables, 6 references)



