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The new emerging technology of creating Tfinely dispersed
aerosols by pyrotechnic means and using them as an efficient
extinguishing medium has introduced to the Tfire protection
market new products and applications. The present paper
describes a family of such products, their various
applications as well as technological problems related to the
aerosol generation and the specific solutions.

Test results as well as a video film describe the various fire

scenarios, SFE products and their application modes.
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INTRODUCTION

The accelerated phase-out of Halons and CFC has created
an ongoing challenge _for the experts that are_involved in

protection of life and property, especially In the
%lre suppression marke Property P y

The search for a new fire extinguishing agent with the
following qualifications 1s a must:

a Powerful and efficient fire extinguishing agent

b. Non toxic.

C. Zero ODP (Ozone Depletion Potential).

d. NO GWP ({m)contrlbutlon to Global Warming
Potentia

e. Electrically non conductive.

0- Long storage life.

h. Provide low space/weight impact.
i. Competitive In cost .

The kegefeature of Halon 1301 ﬁﬂd the possible reason for
iIts wi use today was I1ts ext:n uishing power to

I
Welg ht Egglo as compared to the goz which was widely used
he

The relatively low toxicit was _another important

f?ature that has contribute3 to 1i1ts use for total
ooding systems In occupled areas.

The roposed SFE famil of._ extln uishi agents
assoc?atgd technol qgles Y rovu g new gias J ;

fir
SURgressants which eet these quallflcatzons g

his new class of fire extinguishing agents known
as SFE oOr EMAA Enca sulatedlwlcron erosol Agents) offer

an a|r suspe rz ch emlca roso with micron size
artacles, gt provi e tota ca aballtles three
imes moré efficient t regu ar r ers and five

§6Qﬁ§5 more eff|C|ent than halocarbon extinguishing
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2.

TECHNOLOGICAL BACKGROUND

The_ S.FE. _ comgound in 1t"s various_, forms, upon
activation ?mte ?I creates an aerosol that ¢ ntalns
about 40% so |d particles (%IZGO T particle less

salts KCl, KpCO03 and th rest of sﬁl
%aseous combustlon products such as CO>, No, H0, oz

races (ppm) of hydrocarbons.

The Aerosol solid mgartlc]es as a result of the high
tem erature of ustion Create a __large surface area

capturi act ve speciies of the flre hain, such as
droxﬂs (i are conslder 0 be_the tire chailn
rr|ers- e sma rtic e S|ze rOV| es Tor better

dispersion and more e ective _AerosoC . As_the particle
S|ze decreases the extinguishing surface of the Aerosol

on which heterogenous _recombihation of the chain
propagators takes place, Increases.

Mareover, as the size of the ;éartlcles dlmlnlshes, rate
subllmatlon mcreases and the extln uishin e tecc |s

augmented K omogenous % rp nhlblt
tlre /flam= through terference

ase us roducts
torming From the con enseg part of the Aeg i) p
Iic:)ncag ebeS::Lu'nmarJ.zed that boII'J: hege{cl) eggus mh(;bltlgg
h enoua_u habltlon gln tﬁo gaseous pl!1 g ta\ﬁe place
In the extlngmshlng pr

Physical characteristics of the solid compound include:

- Specific density f = 1.6-1.8x103Kg/m3

- Combustion Temp (°K) T = 1500-2400°K

- gﬂm?¥$t|$n Yelocity (mm/Sec) U=0.3-1,5mm/sec

- 15 years._

- Texture Solid unlform or fine
gelled paste.

ective TfTast action descr

T anount_of the exl:mguushln gent requi
re ective 9be3 By ??owmg

V X 0.0 = 0

Volume to (m3 Amount of (K
be protectergl ) matgﬁa? o
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G

Extin . Conc.
‘Kg/mg

0.05

Ratﬁgof égpgégatlon
The area_of extin uishing effectiveness
licati

A - _ o
B - The timal applic n rate and extinguishing
concentration

The build-up of this oEtimaI condition depends_on the
fire scenario configuration, and could be applied from
various equipment (apparatus) such as:

1. Hand held extinguishers

2 Local application aerosol generators

3. Total flood aerosol generators

4. Specific destructive (combustible) containers.

5. Solid compound encased in specific coatings (line -
charges, shaped charges, etc.)

6. Deployable (throwable) units.

Accaording to the volume_ to be protected, th ecific
configuration o fﬁe so?!d compouﬁd cou‘d be se?egge , as
well as 1ts generation discharge means.

In fact, Whe? compared to existing fire extinguishing
agents as _well as new gaseous replacements S.F.E show
great promise, as can be seen from the following table.



EXTINGUISHANT COMPARISONS

HALON GASEOUS
1301 REPLACE 02 SFE/EMARA

1. ODP HIGH LOW/ ZERO ZERO ZERO

2. GWP MODERATE  LOW LOW NIL

3.  TOXICITY LOW LOW HIGH LOW

4. CONDUCTIVITY LOW LOW LOW LOW

5. CORROSIVITY MODERATE ~ MOD-LOW MOD-LOW  unix

6. YOL.EFFICIENCY GOOD MODERATE LOW EXCELLENT

7. EXT.COMNCENTRATION 5% 10-15% 45% —_———

a. EXT .DENSITY 300 g/m3 600-900 g/m3 700 g/m3 sog/m3

9. COST $150/m2 >$250/m2 $150/m2  $50/m2

10. LIFE @YCLE COST ,,  HIGH HIGH HIGH LOW

a - Includes piping, cylinders, installation; no detection

b - Includes initial cost, maintenance, agent replacement
S.F.E. offers an entire family of novel extinguishi
agents, some of which have "been tested. The™ lowes
reqU|red concegtratlon that was observed during testing
was 0. ﬁ W Is approximately 10 times more
effectlve than halon 1301.
SFE needs no pressure cylinders. In fact lt could be
stored as tablets In the Open air, on the sh

g ed jumediately on deﬂand When’ actlv ted th e Eablet

ext inguishes ire, epending on t e application,
betweén 5 to 30 seconds.

3. Development programs Status

Several evaluatlonfprograms are 1in pro%ress performed by
0

8 %FIOUS armed rces, research institutes and leading
ihdustries

A Cooperative Research_and Develo ment Agreement (CRDA)
between the w©.s. Alr Force and Bectrex Inc. has been
signed on  March 93, Startl Xear te ﬂ
evaluation and  specific eguct devel ment OfF the
EMAA/SFE technology for the Air Force specific needs.

part of this program, recentl¥ the Alr Force hﬁs been
war? ed a St ateg Environmental Resear and
evg opment (SERDP ant _for the EMAA program that WI||
work on the t ree basic formulatlons developed by
Spectrex Inc- at New MeX|co 1ﬁéeflng Research
Institute (NM: Armstron right Patterson

AFB) '
AEB) {opibight L boratory (Tynga| AFB) and the University
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The tasks to be funded include:

a. Thermal _output characteristics during solid material
combus tion.

b. Investlgatlon of various heat absorptlon strategies
for yse™in eV|ces contalnlqg
C. Particle size c aracterlzatl n.
d. Materials at1b111t¥ corgoﬁlon studies.
e. Exglgggashm capabifity with various Class A, B, C
an ires,

f. Toxjicity assessment of aerosols generated by EMAA
combustion.

Amon these gsystems, the EMAA/SFE deployable units held
muc felfmse for varlous applications.

Center ?%r Re e?é gd 5ﬁ8°ra595¥1va%ﬁﬁ%t NavylSTegQEg;ggy

rotechnic generat aeroso Tire suppressants as par!
gf 1ts HalongRepIacement Program for NA 88 8 Qe OBVZP

This ogram includes two stages. The first one,

SFE/ EMKA evaluatioen precess was performed at the NRL’ 2000

cubic feet test chamEer and 1t’ s preliminary results were
resented by Dr. .Sheinson a paper entitled " Fire
tinguishment by Flre Aeroso s Generation" at the CFC &

ngﬂqngtghtﬁrsatlve Conference  (10-22 October 93,

The se?ond stage includes evaluation of several SFE/EMAA
aerogso generatlng devices_and therr application to large

englne rooms. The tests will be Eerformed as part of the
alternative evaluation study on the US. Shadwell.

The Naval Medlcal Research I nstitute ToxicologI
Detachment (NMRI/ TDLh examining the physica

chaBacterlstlcs erosol createg after tn
com tion O FE Formu ations A e

individual chemical components for eaC fbrmula 1on.

NMRI/TD also has conducted a pilot anlmal study to

examine t morta h roduced ' by SFE/EMAA n Fls er
rats, via_cfinjca serv tions, speC|f|c blood chemistry

hysiologica A prel 1m1na Hort on he

tﬁXICIt data aﬁgears to be ve vor a |cates
re are arent toxicolc prob ems W|th the

material tested. . No 1mmed1ate lethality was observed for
as long_ as 60 minutes after ex osure to 50-80gr/ms SFE

agent fo[mu a§|on A. h formulations™ are now
béing evaluated as well fbr their tOX|C|ty
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The FAA has conducted _a preliminary evaluation of the
inertization _capabilities of SEEyEMAA on class. A
deeg—seated fires a(fil 5he FAA Tech |cgl Center. The Tirst
test prosram included tests on shredded g&gers ires (In
cardboard _boxes). _The fiIres were successtully su

n gpressed
and the 1nertization was continued for a period of 15
minutes.

For this purpose, a novel fTormulation "D" has_ been
develo;f:ed and 1s__ rogrammed fTor 1nertization tests in_the
near _future. T_i1s _ new fTormulation has _the unique

Llity to extinguish deep seated fires, class A,  ad
sustain 1nertization for 1 hour and more, without

lovering the oxygen concentration i1n the protected
volume.

An SFE bulletin i1ssued by the NAYY CFC & Halon
Clearing-house will encompass the various evaluation
rogramS, NAVY-NRL, ®~MRI, TQXLAB, USAF-CRDA progress
avelopment  programs, projects IN indust an
regulations/approval sStatus. © The NAVY CFC Halon
Cléaring-house will edit and ublish SFE bulletin
periodically as new developments arise.

Last but not least, the_srE/EMaa_technol is included
in the EPA-SNAP 1ist publisheél on FebruaryogyMarch 94,
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EMAA APPLICATIONS
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STAND-OFF EMAA SYSTEM
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