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Flame Extinguishing Characteristics of Clean Gaseous Agents and
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Abstract : Halon was known as a cause of the ozone layer destruction. In 1987, it was designated as one of the
ozone-layer-destroying materials in the Montreal Protocol. Therefore substitutes of Halon agent has been developed
including inert gas extinguish system, which is one of the most widely used fire extinguishing system. This study in-
tended to increase the efficiency of inert gas extinguishing agent by using inert gas additives. As 1G-541 shows high
extinguishing power, the experiment was performed to measure the effects of gaseous additives to it. Cup-burner fire
extinguishing apparatus was used with n-Heptane fuel. Among many of pure inert gaseous agents, Helium showed the
most excellent extinguishing power. When Helium was added to 1G-541, fire extinguishing power was increased and
the concentration of oxygen in chimney also risen. By adding Helium to IG-541, the effectiveness of inert gas fire
extinguishing system is able to be increased.
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Table 1, Flame extinguishing concentrationz’(vd%)

Flame extinguishing Inerting
Agents concentration concentration
(n-Heptane) {Propane}
COy 333 -
1G-541 29.1~34.9 50.0(40.0)
Halon-1301 29~39 43~6.0(3.1)
Halon-1211 38

Note ¢ { )is Heptane inerting concentration
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Fig. 1. Schematic diagram of experimental apparatus for flame
extinguishing concentration,
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Table 2, Main chemical and physical properties of pure agentsZ)

Molecular Boiling Specific .
Name weight point gravity (\1;;|1r “Z/ )
(g/mol) (0) (Air=1) -
Argon 39.95 -185.8 1.38 99.9
Carbon 4401 785 1521 995
ioxide
Helium 4.003 -268.9 0.138 99.9
Nitrogen 28.01 -195.8 0.967 99.9
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Table 3. Flame extinguishing concentrations with gaseous

Agents
1G-541 CO, Ar N, He
Concentrations
(vol %) 333 321 379 394 21.6
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Fig. 2. Flow rate of agents for flame extinguishment.
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Table 4, Flame extinguishing concentrations of mixed agent

in air(vol%)
concentrations of
addifives (vol%) 1G-541+He 1G-5414+CO,
15vol % 30.49 32.09
30vol % 28.14 30.20
45vol % 25.79 28.69
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