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FLAMMABILITY CHARACTERISTICS
OF COMBUSTIBLE GASES AND VAPORS

By Michael G. Zabetakis
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Figuap 100.—Limits of Flammabllity of Aviation
Gasoline, Grades 115/145 Vapor-Carbon Dioxide-Air
and 115/145 Vapor-Nitrogen-Alr, at 27° C and At-
mospheric Presaure,
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Fiqune 110.—Limits of Flammability of JP-4 Vapor-
Carbon Dioxide-Air and JP-4 Vapor-Nltrogen-Air
Mixtures at 27° C and Atmospheric Pressure,
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Fiouan 12.—Effect of Initial Pressure on Limits of
21'}2%mbllny of JP-4 (Jet Fue! Vapor) in Air at

TABLE 20.—Auloignition temperature nalues of
various fuels in air at 1 atmosphere

Fuel:

Aviation gasoline: AIT, °C
100/130. - e e e iceecrecccnacaccnoan 440
J1B/048. oo ceecenccneneeen 471

Aviation jot. fuel:

B L . 228
IP=8 e e i emeaaee emema- 238
JP-4 . o it ceeee= 242
B L SN 232

Diescl fuel:

4l cetane .. il e e ean- 233
38 cotane .. ... .. e . e 230
60 cetane . ... ... .. .. cieco-- 225

B8 cotane. ..o e iiacimmcmcanne~ 220
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Figure 10.1 The C-5A LN, dewar during vibration testing (courtesy of Parker Aerospace).



F-16 INERTING SYSTEM SCHEMATIC

FORWARD TANK

ENGINE BLEED AIR

\

LEFT WING RIGHT WING

NOMENCLATURE
HALON RESERVOIR

ITEM WEIGHT  COST ($75)

1.
2. DISCONNECT COUPLING
3. HKOSE
k. SOLENOID VALVE O] o5 s 8703
6. HALON FLOW CONTROL VALVE *
7. ORIFICE :
8. SOLENOID VALVE AFT TANK 8. Stk 305
9. CHECK VALVE
FIGURE 2
(=16 TANK EXPLOSION SUPPRESSION TRADES STUDY
FULLY CHEMICAL
PACK 70% PACK EXTINGUISHER LiQuio GASEOUS HALON
CONCEPT FOAM FOAM AND FOAM NITROGEN NITROGEN 1301
Factor
Welight incresse 1664 116¢4 84y 55/ 937 251
Usable Fuel Decrease 34017 238¢ s5is 0 254 0
*Performance Renking 6 5 L} 2 3 1
Cost Ranking 3 2 6 5 4 1
Effectiveness Ranking ] 5 é 3 2 4
*Alrcraft Performance Penalties {Least Impact to Most Impact)

7% H‘-IM\ Q““ﬁ-‘d‘l‘vc nj‘mr‘ 50 API (A““"' P"""“’\ Iumlu'ry).
20% ,‘Llo—l ‘o 230\« HEI (H',k E:Pl“,;“ Ih“.["")



Propertles of Halon 1301. Halon 1301 (bromo-
trlfluoromethane) is a colorless, odorless gas with
a chemical formula of CBrFa. The military speci-
fication is MIL-B-12218, ?t Is 8 highly effective
fire extinguishing agent with widespread commercial
and military application for protection of electri-
cal hazards, engines, ordinary combustlbles and
Jiquld and gaseous flammable materials, Normally,
Halon 1301 Is compressed for convenient storage
and shipped as 8 liquefied gas. The liquid den-
sity Is 13.1 1bs/gallon at 70°F. It (s a low-
bolling substance with a freezing point of -270°F
and » bolling point of =72°F at | atmosphere
pressure., The varlation of vapor pressure with
temperature Is shown in Figure |. The mechanism
by which Halon 130) scts as a fire suppressant is
not fully estsblished. One theory is that CFy8r
chemically Interferes with the combustlion process.
As a chemical change to the hydrocarbon/air mix-
ture occurs with the Introduction of an Ignition
source, complex translent combustion products are
formed. The Bromine (Br) redical that is freed
during therma) decomposition of Halon 1301 Is
considered to react with these transient products
and interfere with the intermediate combustlion
process to halt the devalopment of an explosion,

A relatively small amount of Halon 1301 is needed
to produce this effect.

Halon 1301 unfortunately is one of the worst
known ozone depleting substances in common use.

Banned since the late 1980s.
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Flight-Testing of the FAA Onboard DOT/FAA/AR-03/58
Inert Gas Generation System on

an Airbus A320
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FIGURE 4. SYSTEM BLOCK DIAGRAM
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FIGURE 14. OXYGEN CONCENTRATION VARIATION IN THE CWT DURING A
TYPICAL FLIGHT TEST





