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ABSTRACT

The use of solid particulate aerosols 1s limited because of
thelr generation at very high temperatures. Methods of cooling
the aerosols are being researched by various iInstitutes and
industries, inordsr to enable the dispersion of the aerosols
at ambient tempsraturs Without reducing their effectiveness
and homogenous penetration into the fire zone . Methods of
cooling the aerosol by chemical and physical processes are
described , and a selected method of c<coling by a specific
designed mechanical device that contains dry extinguishing
powder is demonstrated via a video Tfilm. Test results are

discussed and possible applications are described.
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The new emerg 1ng technology of particulate aerosol fire
ggress nts E/ created via ch mical reactions
e raw materl s can_be applied to a variety of

total Tlood extinguishing applications.

Thi technolo gg has bee Iscussed at_ previous
conferences I ¥ and IS presented In an
d |t|onal ster at th s conference he present paper
g sses ecific ob em ﬂf |nee ed system
ased on this tec olog¥ﬁ ereb t e particu ate aerosqQ
has to be cooled_ e enV| onmental temperature In

order to prevent |gn|t|on due to 1t's high exothermic
actlvatlon characteristics .

The chemical process (combustion) responsible for the
aergsol generation 1s _essential 1In creatlng the small
actjve paEtlcles that float 1In thﬁ gﬁseous products.

extlnggﬁg |Q§ mechanisms by whic IS aerosol acts on a

Chemical interference in the fire chain reactions.
b. Heat absorption (due to their large surface area).
c. Physical hindrance to the flame front propagation.

d. Disturbanc to fuel evaporation rocess,
dl?utéon 0 the com ustlon zone aﬁg combust?on rate
S1LOW—-AOWIl.

In order to cool-down_the aerosol but still maintain iIt's
extinquish 1ng capability, various chemical substances
Ul gases) were tested for heat _-
tion di581pa£1on aracteristics and their

expe mental results are listed herein.
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TECHNICAL BACKGROUND

The_ chemical process _that creates the SFE/EMAA

extinguishing properties 1is actually ghl¥ energetic
combustlon rocess- The SFE materlal ng redlents
belon the propellant._ famliy, undergoes an

exoth rmlc combustlon process in order _to create_finely
dls erse (under 1um S|ze) dry powder floatln In air:
?eroso _tﬁ %owde as_ hi extln uishj ng

capa ilities, owever SI ce the combust on ,process take
place at apRrOX|matel y 2000°K, _the aerosol's temperature

|s very and near the orfginal materlal location, 1t
can reach 000°x and more.

At an application ratio of 509 SFE_to a protected volune

of 1 cubic meter the combustion of SFE will result In
ampient air temperature that_ is increased frgm 30°cC to
60°C. Such an iIncrease iIn  temperature for some
applications may_ _ be unaccepted and Tor others _not
desirable _at all. In order to benefit from 1It's
extinguishi effect and at the same_ time ensure the

safety of human personnel, a reliable and effective
coolihg method 1s required.

There are varlous chemical and physical methods that can
be emp Ig{ t I hysical _methods |nclude Tlame arrestors
meta

al materials or heat absorbin C emlcals
0 not react chemically during the process)

react to absorb the heat generated. The selected metho
and the used confl uratron should result in the require
heat absorption. _ A ne same tine, Q4s method must not
render the extanU|s Ing agent |ne ectlve or _ cause
decomposition. or |nteract|on form  toxic or
environmentally unfriendly products-

Chemical methods i1nclude materials which endothermlcallé

The following are the desired system requirements related
to the cooling process:

a. Cool the aerosol at the generator’s nozzle (exit)
down to 70°C (343°K).
b. Integrated In the aerosol generating device _without
indrance to0 the” aerosol™ producfion and
d|scgarge process.

C. Does not affect_the_ aerosol quality and quantity
(required for extinguishing purpose).

d Compatible with the surround|n8 environment,
non-toxic and causes no-damage to equipment.
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The
Toll.

a.

No ODP and no GWP, non-toxic to environment.
Causes no clean-up problems.

Safety In operation.

Low life cost cycle.

R scope of work included among others, the
owing targets:

Define _the chemical processes related to _heat
generation rate of the SFE and select chemical and
ghysucal processes that can absorb this heat. Define

he aH emitted and the aH absorbed by these
processes.

Select endothermic chemical reactions that dQ__ﬂ%I

fect the main dry powder products obtained In the
regular SFE combustion Egace s. (i.e the KCl K%COQ,
K20, etc. are still e maln products a6 their

amount 1s not lowered). Select physical methods that
pressure the aerosol.

Select_chemical materials that _cool down the aerosol
simple processes _requiring no additional
catalysts, additives, ignition devices, etc.

Define the possible_methods by which the selected
materials ((S come 1n contact ~with SFE products In

such a waX' (hlgh active area) as to obtain the
optimal cooling effect.

Design testing__procedures of the methods (c) for
laboratory and™field tests.

Perform tests (according to éa) to_(d) or several

formulations (@t least™ 3) of “optimal method and
cooling medium.

Perform field tests on _the optimal method (£) with
SFE In the generator devices.

Evaluate the" results obtained (g) and report on the

selected coollqg process, 1t'sg%ntegrat|on in SFE
generating devices.

The followin_ materials were selected for the preliminary
SFE cooling Zests.
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SFE COOLING TECHNIQUES

Dry Chemicals:

- Sodium Bicarbonate (SB)
- Boric Acid (BA)

- Hollow Stones

- Vermiculit

- Perlit

- Dry Gravel

Liauids:

- Water

- Ethanol

- Ethylene glycol
- Acetone

Liquified Gases:
- CO2
-— N2

Mechanical :

- Heat exchangers
- Blowers/Fans

P
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TEST RESULTS

The test results obtained by the various techniques are
iIsted herein.

Tables 1 and 2 descrlbe the results obtained with various
ry chemicals, and liguids. Specific tests were conducted

re-en ineered pro otgpes of aerosol generators, with
coo ing materials such water and COj,

31 COOLING SFE BY co» (atvarious C0z pressures)

An SFE charge (Soosgr) waﬁ activated én "*mushyroom"’
type livery g/ em at contalne 4 gptional
ra mls nozz e coz from a 6k contalner'was
senarged at variable pressures-_ Temperatures were
recorded at two points - (1) 0m distance, (II) 0.35m
distance from the aerosol exit.

The following results were obtained.

Pressure (bar) | 0 4 8 12
aTg (I) 900°C  900°C  450°C 400°C
aT3s (II) * 230°C  180°C 85°C

3.2 COOLING SFE BY WATER
Test No. 1

Injection t e generator contalned 0.1 8 kg SFE.
EnV|ronment T0

Temperature measure t 0 dlstance and 0.35 distance from
nozzle exhaust.

Results: aTg = 10380°C
AT35 = 189°C
Test No. 2
Mist-spray t¥pe generator, contained 1 kg SFE.
Environment (Tg) = 35°¢C

Results: aTqg = 80°g
AT35 = 66°C
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Test No. 3

""Spider-ty e" generator, co
Environment temp. (Tg) = 32
Temperature measured™ at a

nt
°c

d
level.

ained 0.3kg SFE.
istance of 01 m from water

Results: aTqg = 12.9°C

The various cooling techniques are detailed iIn drawings

Fig. 1 to 3. The_"pre-engmeered _generators gfﬁfﬁf PES
were filmed 1n action, and still piCtures are adjacent. A

video Tilm of the_various generators activation tests and
cooling devices will be shown during the poster session.

Conclusions

Various chemical and physical methods have been tested
for the cooling process” of SrFe particulate_aerosol. The

most promising cooling agents (at this preliminary stage)
are:

a Water (spray/mist or liquid)
b. CO2

C. Dry powders (MAP, Purple K, Carbonates).

The tem¢erature of the aerogsol was cooled_down to ambient
temperalure and even Jlower)_by wvarious mechanical
devices as well as chemical cooling agents.

Future R&D efforts will 1i1nclude additional .
matertals. evaluation and further engineerin o

g
mechanical specific design for flame arresting and
cooling processes.
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Injection type generator
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Heat Absorbing Construction
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