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Interruption of Explosions by Flame Arresters (5th Report)

——Factors Affecting on Flame Quenchings by Wire Gauzes (2)——

by Toshihirc Hayasar**

As flame arresters are safety barriers to minimize the development of flames after explosions started
in closed systems, their failures are deadly, and their performances should have been verified through
field tests, if possible, or at least equi-scale explosion tests. ‘ -

This report describes about several factors affecting on quenchings of ac'etylené—air flames by wire
gauzes. Those results obtained may be of use for the development of methods of design and test of
flame arresters, including those equipped in systems unsuitable for on-site tests.

Experiments are ‘carried out in horizontal l-inch enclosed tube of various length. Each explosion
tube is composed of an ignition chamber, in which the premixed mixture is ignited through an electric
discharge, and a pr(’)técted chamber in which an explosion occurrs when gauzes under tests fail to
quench flames (Fig.1). Nominal mesh numbers.of gauzes range between 60 and 120, Two kinds of
initial gas pressure are used as quenching ability indices of gauzes. One is Limitving Safe  Pressure
(L.S.P.), at pressures lower than which no flame transmit through gauzes. The other is Minimum
Pressure of Flame Transmission (M.P.F.T.), the lowest pressure at which a flame begins to tfansmit

when initial pressure is gradually elevated. Thus, the higher those pressures are, the more easily

flames are quenched. Main results are as follows ;

1) It is found most difficult to quench flames of the mixtures containing acetylene of about 1.1
times of the stoichiometric concentration. -

2) L.S.P. increase with decreasing a spacing distance between neighbouring gauzes in pack, but
beyond a certain spacing distance, it has no effect on fiame quenching (Figé. 3, 4 and 5). “The result
shows that one can obtain some safety margin by decreasing the spacing distance. ‘

v 3) As the length of the protected chamber, which is assumed as the space to be protected from
explosion flames in actual equipment, increases, flames become more easily quenched (Fig. 6). Then

the result of tests with a shorter protected chamber could be applied, on safe side, to the same flame
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arrester with a longer protected chamber.

4) TFlames transmit more easily through gauzes with the increase of either the relative distance
between an ignition source..and.gauzes, or the length of ignition chanﬁber in case of the far end
ignition (Figs.7, 8 and 9). The result shows'thét,-' first of all, flame arresters should be equipped as -

nearer as possible to potential sources of ignition,
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Interruption of Explosions by Flame Arresters (5th Report)
‘= ~Factors Affecting on Flame Quenching by Wire Gauzes (2)—-

by 'T. Hayashi
Research Report of the Research Institute of Industrial Safety, RIIS-RR-24-

6, 1~10 (1976)

Flame quenching abilities of packed wire gauzes of stainless steel (nominal mesh
60 to 120) were studied with acetylene-air flames in 1-inch tubes of various len-
gths. Effects of such factors on flame quenching as acetylene content of the
mixture, spacing distance between gauzes, the length of ignition chamber, relative
positions of ignition to gauzes, and the length of the chamber to be protected
from flames were determined. Discussions were also made on appliations of these
results to the development of methods of design and field test of flame arresters

composed of wire gauzes as quenching elements.
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(9 figures, 1 reference)



