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Abstract :

Foam extinguishing agent is widely used for extinguishing combustible liquid fires. Compared to other foam type

extinguishing agents, protein foam has relatively low cost and low toxicity and produces stable foam blanket which is excellent in heat
resistance and sealability, despite it has weak fluidity. Therefore the study investigated foaming characteristics followed by various
factors affecting the fluidity of the protein foam extinguishing agent. The extinguishing characteristics differentiated by the changes in
fluidity were also experimented. Foaming performance was compared by measuring the expansion ratio and the 25% drainage time.
Moreover, the 25% drainage time and the extinguishing time was compared. The results showed that the 25% drainage time and the
expansion ratio were increased as the pressure of nozzle and the concentration of hydrolyzed protein liquid enlarged. However the
foaming and extinguishing performance were not improved when the condition exceeded certain level of pressure and concentration.
The fastest fire extinguishing condition was the nozzle pressure 4bar with the 85wt.% of concentration of hydrolyzed protein liquid.
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Table 1. Composition of Protein foam extinguishing agents
used in the experiment by the variation of nozzle pressure

Component Mixing ratio(wt.%) Function
Hydrolyzed Protein Liquid 45~90 Foaming agent
Ferrous Sulfate 1 Stabilizer
Hexylene glycol 2 Antifreeze agent
Ethylene glycol 5 Antifreeze agent
Water Balance Solvent

Table 2. Composition of Protein foam extinguishing agents
used in the 95wt % concentration of hydrolyzed protein liquid

Composition Component Mixing ratio(wt.%) Function
name

Hydroll}:izgltlii dProtein 95 Foaming agent

Ferrous Sulfate 0.5 Stabilizer
I Hexylene glycol 1 Antifreeze agent
Ethylene glycol 2.5 Antifreeze agent

Water 1 Solvent
Hydroll}jiz(;:ltlii dProtein 95 Foaming agent

Ferrous Sulfate 1 Stabilizer
I Hexylene glycol 1 Antifreeze agent
Ethylene glycol 2 Antifreeze agent

Water 1 Solvent

Aol ARG E8o 52 o
|A17171 f18te] el &
Agstgon 3 4_ ol Za4=2 4 IMO MSC/Circ.
13127 ojA 8] Az QlEs)=o] 2AL Table
3o Ueklon, Age IA7HsSE wukskiar 59
e, YUY, Zpgolo] erl 25~27C fJon ¢
Fal40] L 22~26 T,

Table 3. Composition of simulated sea water

Component Weight(g)
Sodium chloride(NaCl) 25
Magnesium chloride(MgCl, + 6H,0) 11
Calcium chloride(CaCl, + 2H,0) 1.6
Sodium sulphate(Na,SO4) 4
Potable water(H,0) 958.4
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Fig. 1. Schematic diagram of experimental apparatus for
expansion ratio and 25% drainage time
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Fig. 2. Foam collecting process after discharge
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Fig. 3. Schematic diagram of experimental apparatus for
extinguishing efficiency
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Fig. 5. Flame extinguishing time by the variation of nozzle pressure
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4bar and 85wt,% of hydrolyzed protein liquid
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