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Table 1 Flame extinguishing concentration for n-Heptane(vol%)

NRL NMERI Fenwal NIST

FC-3-1-10 5.2 5.0 55 5.3
HCFC-124 6.4 7.0
HFc-227ea 6.6 6.3 5.8 6.2
HFC-236fa 5.6 5.3 6.5
HCFC Blend A 11 9.9

HFC-23 12 12.6 12 12
HFC-125 9 9.4 8.1 8.7
CF31 3.24 3.0 3.2
1G-541

IG-55 28

IG-01 38

Halon-1301 3.1 2.9 3 3.1
Halon-1211 3.6

NRL : National Research Lab.
NMERI : New Mexico Engineering Research Institute.

Fenwal : Kidde-Fenwal Inc.

NIST : National Institute of Standards and Technology.
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Table 2 Main chemical and physical properties of pure agent

and standard sample

N Molecular Boiling Specific Purity
ame
weight(g/mol) point(C) gravity (Air=1) (Vol. %)
Argon 39.95 -185.8 1.38 99.9
Carbon dioxide 44.01 -785 1.521 99.5
Helium 4.003 -268.9 0.138 99.9
Nitrogen 28.01 -195.8 0.967 99.9
n-heptane 100.2 98.4 3.45 99.0
Kerosene 167.315 149~ 300 45
114
Gasoline 38~204 3.0~4.0
(Octane)
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@ cup burner auto air regulator
@ glass chimney © air dryer

@ overflow tank @ agent gas bombe
@ metering pump @ fuel feeder

® flow meter @® glass beads

® mixing chamber @ fuel glass bath
(@ compressor @@ levelling jack

Fig. 1 Schematic diagram of experimental apparatus for flame extinguishing

concentration.
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Photo 1 Experimental apparatus for flame extinguishing concentration.
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<Cup> <Chimney with Cup>
Outside diameter (A) © 28-31mm Inside diameter (E) @ 85+2mm
Height (B) © 25+1.25mm Wall thickness(F) © 2-5mm
Taper height (C) © 70+3.5mm Height (G) © 533+26.65mm

Stem outside diameter(D) : 12+0.6mm  Cup placement (H) : 235+11.75mm

Fig. 2 Proposed standard Cup Burner with dimensions.
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A Study on the Flame Extinguishing Concentrations

of Inert Gas by Cup-Burner Method

Chul-Woong Min

Dept. of Safety Engineering, CGraduate School ,

LPukyvong National University

Abstract

To investigate extinguishing concentration by amount air flow for
n-Heptane, Kerosene and Gasoline, this investigation was studied. The

experimental results obtained were as follows;

1) At a standard amount of air flow was 40 ¢ /min, The extinguishing
concentration of Argon, Nitrogen, Carbon dioxide and Helium for
n-Heptane was 42.0%, 28.6%, 20.8%, 12.7% respectively.

2) Kerosene was 36.5%, 27.3%, 17.4%, 12.3% with same inert gas.

3) Gasoline was 31.6%, 25.2%, 14.5%, 11.5%.
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4) The best extinguishing gas among Argon, Nitrogen, Carbon dioxide,

Helium for n-Heptane, Kerosene, Gasoline was Helium.

5) According to the results for extinguishing concentration experiment by

amount air flow; The higher air flow increased, the higher

extinguishing concentration increased.
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