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ABSTRACT

Fire extinguishing efficiency of mixed gaseous agents were investigated by the cup-burner test
and predicting by the model of flame extinguishing concentration. The binary mixed agents
that tested were carbon dioxide/HFC-23, carbon dioxide/HCFC-22, carbon dioxide/HFC-227ea,
carbon dioxide/HFC-125, carbon dioxide/FIC-13I1, Hexafluoropropylene/HFC-23 and ternary mixed
agents were carbon dioxide/HFC-23/HFC-134a, carbon dioxide/HFC-23/HFC-227ea, carbon diox-
1de/HFC-23/HFC-125. A model which contains the flame extinguishing concentration and compo-
sition of pure components predicted the flame extinguishing concentration of mixture well. This
model was superior when each component of the mixture exhibit physical fire extinguishing per-
formance.

Keywords : Extinguishing concentration, Cup-burner, Halon, Gaseous fire extinguishing agent, Mixed fire
extinguishing agent
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Fig. 1. Cup-burner test apparatus for the measurement of flame extinguishing concentration of gaseous agent

mixture.

Table 1. Manufacturer and purity of fire extinguishing agent and air

Common name Chemical formula Manufacturer Purity (vol. %)
Halon-1301 CF;3Br A ) 99.9
Carbon dioxide CO, AeFak A (&) 99.5
HCFC-22 CHF,(Cl 228k eHE) 99.9
HFC-23 CHF; SAHEIEHEF) 99.9
HFC-125 CF;CF,H Du Pont 99.8
HFC-134a CF;CF,H Du Pont 99.9
HFC-227ea CF;CHFCF; Great Lakes Corp. 99.9
FIC-1311 CFil Pacific Sci. Co. 99.5
Haxafluoropropylene CF;CF=CF, Daikin Co. 99.9
Air No+0, AlFiba(EF)
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Table 2. Flame extinguishing concentration of pure agents (4, 6, 7, 8)
Agents Flame extinguishing concentration (Vol.%)
This test NRL NMERI NIST FRI Fenwal

Halon-1301 3.1 31 2.9 3.1 34 3.0
Carbon dioxide 19.6 21.0 24.0 23.0 220
HCFC-22 10.4 11.0
HFC-23 11.8 12.0 12.6 12.0 12.0
HFC-125 8.4 8.8 9.4 8.7 8.1
HFC-134a 10.2 10.0
HFC-227ea 6.1 6.6 6.3 6.2 5.8
FIC-1311 2.9 3.2 3.0

NRL : US Naval Research Lab.

NMERI : US New mexico Engineering Research Institute,
NIST : US National Institute of Standard and Technology.
FRI : Japan Fire Research Institute.

Fenwal : Investigator Fenwal.
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Fig. 2. Flame extinguishing concentration of carbon
Dioxide/HFC-23 mixture.
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