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ABSTRACT

We measured flame extinguishing concentration and flue gas composition in the n-heptane fuel
cup-burner system using inert gas agents such as nitrogen, argon, carbon dioxide and their mix-
tures. The flame extinguishing concentration of binary gaseous mixture was well predicted by
model which contains the flame extinguishing concentration and composition of pure components.
The higher average specific gravity of the mixed inert gas agents, the more excellent flame extin-
guishing performance. And the structure of enclosed space also affects the fire extinguishing. The
composition of carbon dioxide in the flue gas was decreased with increasing extinguishing agent
used. Nitrogen monoxide production is not related with increasing nitrogen, but increased at rapid
mass flow rate of air in the cup-burner.
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Fig. 1. Cup-burner apparatus for measurement of flame extinguishing concentration of gaseous agent mixture.
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Table 2. Flame extinguishing concentration of pure

Common (;henuu]c:l Manufacturer (\I;uln'g) agents
name orm o7 Agents | SPecific gravity | Flame extinguishing
Nitrogen N, Shinyang Sanso Inc.| 999 g (Air=1) concentration (Vol. %)
Argon Ar Shinyang Sanso Inc.| 99.9 N, 0.97 40.0
Carbon dioxide | CO, Shinyang Sanso Inc.| 99.5 Ar 1.38 36.8
Air Nz+0; | Shinyang Sanso Inc. CO; 1.53 333
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Fig. 2. Flame extinguishing concentration of No/Ar mixture.
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Fig. 3. Flame extinguishing concentration of Ny/CO,
mixture.
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Fig. 4. Flame extinguishing concentration of Ar/CO,
mixture.
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Fig. 5. Flame extinguishing concentration of No/Ar/CO,

mixture. Number near the points means average density.
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