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Fire Extinguishing Ability of Binary Gaseous Extinguishing Agents
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Abstract — The search for a new fire-extinguishing agent with all the desirable properties of halon 1301
has not been successful. To study binary gaseous extinguishing agents instead, one has to determine the
extinguishing concentrations for several compositions of a given chemical in an inert gas. This process
is expensive and time consuming. The fire suppression efficiencies of gas mixtures of HFC 125 and HFC
227ea with nitrogen as total flooding agents were studied by cup burner method. It was shown that addition
of small amounts of those extinguishants to nitrogen can enhance the suppression effectiveness of the inert
gas. As expected, the degree of synergism was highest at low concentrations of the chemical. For each
binary system, extinguishing concentrations of the pure compounds and one binary data were used to predict
the extinguishing concentrations for the entire range of binary composition. The predicted values were very
close to experimental data.

Key words : Cup burner, Binary gaseous extinguishing agents, HFC 125, HFC 227ea, Fire extinguishing
concentration estimation, Halon replacement
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Fig. 1. Cupburner apparatus.
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Fig. 3. Experimental apparatus for measuring extinguishing
concentration.
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Table 1. Extinguishing concentration of HFC 125/nitrogen
mixtures.

Mole fractions
N, HFC 125 {of HFC 125 in| Ext. conc.

AIC | min | (Umin) | the mixture | (vol%)
0 4382 1 9.8734

117977 | 2.182 0.156083 | 25.8981
12.88364 | 1.921 0.129757 | 27.0135
40 |13.969591 1.631 0.104547 | 28.0583
Ifmin | 15.05553 | 1.458 0.088291 | 29.2205
16.14148 | 1.198 0.069091 | 30.24
17.22742 | 0.966 0.053096 | 31.2637

21.5712 0 0 35.0346
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Table 2. Extinguishing concentration of HFC 227ea/
nitrogen mixtures.

Mole fractions
Air N, HFC 227ea| of HFC HFC |Ext. conc.
(/min) | (/min) 227ea in the | (vol%)
mixture with N,
0 2.78 1 6.4984
11.7977 1471 0.156083 24.909
12.88364( 1.332 0.129757 26.2206
40 |[13.96959( 1.153 0.104547 27.4345
I/min | 15.05553| 0.973 0.088291 28.6078
16.14148| 0.754 0.069091 29.6956
17.22742|  0.609 0.053096 30.839%4
21.5712 0 0 35.0346
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Fig. 4. Extinguishing concentration of HFC 125/nitrogen

mixtures.
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Fig. 5. Extinguishing concentration of HFC 227ea/nitrogen
mixtures.
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