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(57) Abstract

The object of the invention is to provide a novel fire
extinguishing installation enablmg effective delivery of liquid
with immediate effective mixing of gas in the liquid right from
the start. This is achieved by connecting to the outlet line (2) of
a high-pressure pump (1) having a comparatively small flow a
plurality of compressed-gas bottles (4) having the same pressure
as the pump (1).
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Certain kinds of gasoline fires, for exanple a kerosene fire in an aircraft
j et engi ne undergoi ng an engine test in a hangar designed for that pufpose,
are nearly inpossible to extinguish even by nmeans of strong mist-like jets
of liquid, as suggested for exanple in international patent application
PCT/ F192/ 00155. Such a. jet engine fire will only go out when the entire
hangar, which may typically have a volume of about 3000 cnferr], has been
subjected to "total flooding", i.e. is in practice entirely filled with
liquid m st having very small particles. The liquid mst can in
principle be produced wth apparatus as described. in international patent
application PCT/FI92/00317. In that application, an outgoing ascension tube
of a hydraulic accumulator is provided with wall apertures, so that the
propel l ent gas of the accumulator initially drives out liquid only, and
after the liquid level has sunk to be even with the uppernost tube wall
aperture, mxing of propellent gas into the outbound liquid is gradually
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started as the liquid |l evel sinks and nore tube wall apertures are exposed.
In the fiRadogigage of enptying the accunulator, it is possi Poa/mIesmeRieai n a
i qui d. mi st having sufficiently snall droplets for the present purpose, but
too large a portion of the liquid contained in the hydraulic accunul ator

will go waste. 4. An installation as clained in
claiml or claim 2, char acter zedinthat the initial
char ge

A FIRE FIGHTING INSTALLATION FOR DISCHARGING A LIQUID-GAS FOG

The present invention relates to a fire fight-

ing installation comprising a liquid source, a pump
5 connected to said liquid source ahd preferably having
a high liquid pressure and comparatively small flow,
and a gas source connected by way of a line to an
outlet line of the pump for mixing gas with outbound
extinguishing liquid delivered to spray heads. .
10 Certain kinds of gasoline fires, for example
a kerosene fire in an aircraft jet engine undergoing an
engine test in a hangar designed for that purpose, are
nearly impossible to extinguish even by means of strong
mist-like jets of liquid, as suggested for example in
15 international patent application PCT/FI92/00155. Such
a jet engine fire will only go out when the entire
hangar, which may typically have a volume of about
3000 cmF, has been subjected to "total flooding”, i.e.
is in practice entirely filled with liquid mist having

20 very small particles.

The liquid mist can in principle be produced
with apparatus as described in international patent
application PCT/FI92/00317. In that application, an
-outgoing ascension tube of a hydraulic accumulator is

25 provided with wall apertures, so that the propellent
gas of the accumulator initially drives out 1liquid
only, and after the liquid level has sunk to be even
with the uppermost tube wall aperture, mixing of
propellent gas into the outbound liquid is gradually

30 started as the liquid level sinks and more tube wall
apertures are exposed. In the final stage of emptying
the accumulator, it is possible to obtain a liquid mist
having sufficiently small droplets for the present
purpose, but too large a portion of the liquid

35 contained in the hydraulic accumulator will go waste.
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5 pressure of the gas source ( 14) is100 to 300 bar and that

the flow of the punp ( 11) is approximately 10-80% of t he

f1 ow of Waxe5/28205 shing fluid at naxi num operating PP EHEY$H/@0216

5. An installation as clained in claim1, com 10 prising a
foam m xi ng unit having a foam m xi ng source (16) and a foam m xi ng
"appar at us/ device (17), ¢ h a r- acy er Il zed inthat a
pressure switch (140) is coupled in“the line (130) leading fromt he
gas source (14) heg oWt 2 fgt,,lgns SR
pressure 15 swi tch bgﬁ\ fgtdght ?&#écgiglé% %hgr ssure si ‘;%Aa%ter@?he

pressure has ded®xHEle uﬁd&o"élpr%‘b%*é%]‘*ﬁ'ﬁwﬂ epabling; effectivgdpls 30

bar, f;cand the preasse csfgrﬁiumlmtl@dﬂﬁﬁ@diﬁﬁe effectLo8t ithiﬁgVakVQaéZO)
to eftfect mxin

6. An install %t’?%%fégmc#g ‘h’e‘%i ’r"ngté? a?ﬁ@% %g*éggkng'rklqunﬁtégg agipn; , ¢
d in that the proessivee iomendtiicnid®) primarily chaxprosertizeshdn thatvihee
(27 o i ) R P01 Konpecred V3 B! QUELE8"FERLT BECChA! b
concentrate frorfor producing a finely divided liquid mist. The purpose
of the gas is to enable fine d_ivision of the liquid
droplets, which produces a finely divided liQuid mist.

10 When the pressure in the line leading to the nozzles is
increased, the 1liquid mist becomes even more finely
divided. Preferably, the gas source is arranged to mix
gas in the outlet line of _the puinp with at- least sub- t
stantially the same high pressure as the pump.

15 The gas source can advantageously be consti-
tuted by a plurality of comp:essed-gas ‘bottles coupled
in parallel. The gas may be nitrogen, argon, air, etc.
In principle, any suitable gas may be used. The con-
tents of the compressed-gas bottles may be partially in

20 : liquid form, depending on the type of gas employed. The
charge pressure of the gas bottles, like the operating
pressure of the pump, may be approximately 50-200 bar,
‘even though both lower and higher pressures are pos-
sible. | - |

25 A comparatively small pump flow in this con-

'~ text means that the flow is smaller than the flow
capacity of t'h'e' relevant sprinklers or spray heads at
maximum operating pressure. The pump flow may be 10-
80%, preferably 20-50% of the total flow of extin-

30 guishing fluid at maximum operating pressure.

Thus, one can cope with a small pump that is
inexpensive and requires little electric power.

In so-called pure oil fires, it is often
expedient to mix a -, foam concentrate wi‘t;h the extin-

35 guishing liquid to produce a fire-smothering foam that
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25 bei ng m xed with the extinguishing liquid while being open.

VO 95/ 282Qgq 95128205 S , PCT/ FI 95/ 00 2&6G/¥195/00216

3 : prevents re-ignition. The hitherto known installations

for this purpose have usually been ineffective, as the fire snoke
wi) Il spoil the foam that is, prevent the foam concentrate from
dg;/ﬁl ?ﬁi ng into a foam 5 The 3 nstall ation in accordance
Wi e pres- ent jppavention enables effective foam,for [ on
account of the conPEP¥eRyE| %éf£9§étéﬂﬁun?hﬁf hgﬁi’@rﬁas, nown ingtallatlons

for this purpose have usually been ineffective, as the
fire smoke will spoil the foam, that is, prevent the
foam concentrate from developing into a foam.

5 The installation in accordance with the pres-
ent invention enables effective foam formation on
account of the comparatively large amount of pure gas,
e.g. nitrogen gas, injected concurrently, which will
shield the fire smoke from direct contact with the

10 injected foam concentrate.

In a fire for example on the car deck of a car
ferry, also other material than oil, such as wood,
cardboard, etc., will burn. Td be able to overcome also
such fires, in a preferred embodiment of the invention

15 the gas source, preferably a plurality of gas bottles,
is arranged at a first stage to empty one or more
liquid tanks- in order to at least suppress the fire,
the gas pressure being so adapted that when the liquid
tanks are e_mpfy, the gas pressure is at least substan-

20 tially as high as the operating pressure of the pump.

In +the following the invention will be
described with reference to the accompanying drawing
showing two preferred embodiments of the installation
in accordance with the invention.

25 Figure 1 shows an embodiment for immediate
production of finely divided liquid mist.

Figure 2 shows an embodiment for initial
spraying of 'J'.iquid and subsequent production of finely
divided liquid mist and foam.

30 The embodiment shown in Figure 1 comprises a
pump 1, having an outlet line 2 leading to a plurality
of spray heads 3. The pump 1 may be a high-pressure
pump with a fyﬁical operating pressure of 50-200 bar.
A plurality of compressed-gas bottles 4 coupled in

35 parallel are!’ co_hﬁec_iied to the outlet line 2 of the pump
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e.g. nitrogen gas, injected concurrently, which wll shield the

fire snoke fromdirect contact wwth the 10 i njected foam concentr at e.

In a fiwodsmessxanpl e on the car deck of a car f ROWEFIOHI02LS ot her - &
material than oil, such as wood, cardboard, etc., will burn. To be
,able to overcone al so such fires, in a preferred enbodi nent of-the-

I nvention 15 t he gas source,_preferably a plurality of gas bottles,

is arranged at a first stage to enpty one nore I|qU|d tanks in

order to at | ea%afhégqhee%ic é}gq_‘}é rse’er}surkingar lﬂaet q‘?cS

adapted that when Q# gas pressure IS
at | east subst an:hezozompressed-tqaesbwypeash hé & vied-vier s Jupuntgdt he

punp. _ in the dutidie 1fitld g tHe ddﬁt?’&déiﬁ-é’& Iim@wise that

described with reference to_the acconpanyi ng ramnn%
Figure 1 shows &€ 3% Valiobe ieRTy aFeuted. hﬁwQRNRﬁ?QﬁPQﬂa*Fnely

di vi ded §i qui d Botitles 4 can be filled iwitlt nitroyers. rhe Pidsswie of for.

initial_ the gas in the compressed-gas bottles can suitably be
100-300 bar. |
" A throttle 31 has been coupled in the line 30
between the compressed-gas bottles and the outlet line
10 2 of the pump. The purpose of the throttle 31 is to
enable adjustment of the mixing ratio of liquid and gae
in'the'extinguishing fluid flowing in the outlet line
2. The throttle 31 is not indispensable. It could be
contemplated that the mixing ratio could be adjusted by

15 variously dimensioning the line 30.

In Figure 2, reference nnmeral 11 denotes a
pump aggregate that can comprise for example two 11 kW
pumps each having a flow of approximately 50 1/min. and
a pressure of approximately 120 bar. An outlet line 12

20 leads to a plurality'of fire zones A-E having respect-
ive spray heads or sprinklers 13A-13E. A plurality of
compressed-gas bottles 14 and a plurality of lliquid
tanke 15, with a tofal of for example 400 litres, are
provided for each pump. The compressed gas at an ini-

25 tial pressure of 200 bar, for instance, first forcibly
drives out the liquid from the tanks 15 to the respect-
ive ectivafed fire zone with a flow of for example 1000
l/min., whereafter the operation is in principle sim-

"ilar as in Figure 1. After the bottles have been

30 emptied of iiquid, the pressure in the compressed-gas
bottles 14 hes decreased to 120 bar, that is, to the
pressure of the pump 11. Thereafter the pressure of the
pump 11 adjusts itself in accordance with the pressure
of.the compressedégas bottles 14, so that the pump flow‘

35 " is 20-100% of the declining total flow of extinguishing



§praying of liquid and subsequent production of finely di vi ded

liquid m o sdibrécam 30 The installation showarirlosioogiér € 1
Ggonprises a punp 1, having an outlet line 2 leading to a plurality
of spray heads. 3. The punp 1 may be a high-pressure punmp with a
typi cal operating pressure of 50-200 bar. A plurality of :
conpressed-gas bottles 4 coupled in 35 paral | el are connected to the
outlet line 2 of the punp WD 95/ 28205

PCT/ Fl 95/ 00216 fluid. mieh there is no gas ip the compressed-gas,
valve 5 ensuring ths¢tIes | 14UaRaWhé gakepressure hhbedeerpasetedoyaero,

bottles 4. A Checkt alve 6 Pfuntfs 100% of the total flow of extinguish-
ing fluid.

5 A container for foam concentrate is denoted at
16 and a foam-mixing device at 17. A freshwater tank,
for example 3000 litres, is denoted at 18 and a sea-
water or iake—water connection is denoted at 19.

‘In the first stage, when the tanks 15 are
10 being emptied of liquid, the effect/action of the pump
aggregate 11 is negligible. Valve 20 must be open dur-
ing said first stage so that no water will enter the
foam-mixing device 17 in order to keep said device out
of operation, since mixing of foam into the extin-
15 guishing fluid must be avoided at the beginning of the
extinguishing operation. This is because the foam has
a negative effect of making the droplets issuing from
the nozzles larger, which will prevent the development
of finely divided liquid mist. At the beginning of the
20 extinguishing operation, finely divided liquid mist is
specifically wanted. Thus foam will not serve well at
the beginning of the extinguishing operation.
After the tanks 15 are emptied, effective pro-
duction of finely divided liquid mist can be upheld
25 with the exemplary values given above for about half an
hour by using the freshwater tank 18, whereafter sea-
water or lake-water can be used if necessary.
After the fire has been suppressed with water
mist, valve 20 can advantageously be shut to supply
30 foam into the extinguishing fluid to produce a thick
"foam matting" that will prevent re-ignition. It is to
be noted that the installation in accordance with Fig-
ure 2 need not comprise a foam-mixing device at all. In
practice, valve 20 is shut in such a way that a pres-
35 sure switch 140 coupled in line 130 is adapted to give



in the outlet line 2 of the punp ensures |ikew se that the gas wll
be correctly routed. The conpressed-air 5 bottles 4 can be filled
Wi t h ni Wom§2a205The pressure of the gas in the coffTd58¥M2Yms )
bottl es can suitably be 100- 300 bar. Athrottle 31
_has been coupled in the line 30 bet ween the conpressed-gas bottles
and the outlet line 10 2 of the punp. The purpose of the throttle 31
is to enabl e adj ustment of the mixi ng ratio of liquid and gas

in the extinguighig geggufel_ fd 519 h&tfe'ie Qﬂé' Predddifre has

throttle 31 is not | Spensab coul cont ?at ed tﬁat t he

m xing rati o codndfiede %@EB@%EPW’-‘}%" leve,}ar ﬁeaw;m%ﬁ%mm t Haifi ne
30. pressure Eighal &hﬂ@fﬁﬁmgwwé :m denotes a

punp aggregate that can rise ) each
having a fl ow of approxi ‘rﬁ{% %0 ?Fﬁ?‘ % can natu§a&}gs£ﬁ, g‘ggg
approxi natel y lakively /trormﬁdmd | tonettie® Aftlet limadb2ttocbytpassitheof

fire zones A-E I%\q ri%g.g@sctl-s. ive spray heads or sprinklers
13A-13E. A plurality of rTressed gas bottles 14 and a pl ural i ty
of liquid tanks fEhe vdirwera on hagbeen dgsepikedobn| theeaboyee

by way of examples, and therefore it should be noted
that the invention may vary in its details in many ways

10 within the scope of the appended claims. Thus for ex-
ample the execution of the compressed-gas source may
vary. The gas source need not necessarily be consti-
tuted by compressed-gas bottles.

f “iili‘iimi'i‘irﬁili“m i



4

provi ded for each punp. The conpressed gas at an ini- 25 tial pressure
of 200 barworesr282o08st ance, first forcibly drives out POEFISQALIE from
the tanks 15 to the respect- ive activated fire zone with a fl ow of
for exanple 1000 1/mn., whereafter the operati-on-i-s i-n—principle

Si m ilar as in Figure 1. After the bqttles have been3

enptied of liquid, the pressure in the conpressed-gas. mlttl“ mjﬂﬂ
has decreased to 120 bar, that is, to the cl S: pressu

Thereafter the pressure of the punp ﬂ adj usts itself ih accordance
Wi th the pressure of the conpressed-gas bottles 14, so that the

punp flow 35 s 20- Hew Ofiélk'ﬁﬂﬁdi'xﬁ'ﬁ&lta@i@n fé&‘ﬁgﬂsfﬁ% ROUL $8L,08
WO 95/ 28205
source (8, 18), a pump (1, 11) connected to said liquid
5 source and preferably having a high liquid pressure and
comparatively small flow, and a gas source (4, 14) con-
nected by way of a line (30, 130) to an outlet line (2,
12) of the pump for mixing gas with outbound extin-
guishing liquid delivered to spray heads (3, 13A, 13E,
10 23), characterized in that the gas source
(4, 14) is connected to the outlet line (2, 12) of the
pump (1, 11) for producing a finely divided 1liquid
mist.
2. An installation as claimed in claim 1,
15 characterized in that the gas source (4,
14) is adapted to mix gas in the outlet line (2, 12) of
the pump (1, 11) with at least substantially the same
high pressure as the pump (1, 11).
3. An installation as claimed in claim 1,
20 characterized in that the gas source is
constituted by a plurality of compressed-gas bottles
(4, 14) coupled in parallel.
4. An installation as claimed in claim 1,
characterized in that a throttle (31) has
25 been coupled in the line (30) between the compressed-
gas bottles and the outlet line {2) of the pump (1).
5. An installation as claimed in claim 1 or
claim 2, characterized in that the ini-
tial charge pressure of the gas Source (14) is higher
30 than the operating pressure of the pump (11), whereby
at least one liquid tank (15) is incorporated between
the gas source (14) and the outlet line (12) of the
pump (11), the liquid from the tank being arranged to
be driven out into the outlet line (12) by propellent
35 gas from the gas source, and that the initial charge



5 fluid. VMen—Phefe—TS“ﬁﬁ’ﬁég—Tﬁ—the conpr essed- gas
bottles 14 and the gas press ased to zero, t he punp
fl ow i sW@YR8ANS t he t ot a m | sh- i ngPE¢TEP§00216

IS e

A contai ner for foanlcon noted at 16 and a foan}n1xing
.device at 17. A freshwater tank, : for exanple 3000 litres, is
denoted at 18 and a sea- : wat er or lake-water connection is denoted
at 19. In the first stage, when the tanks 15 are 10

bei ng enptied ofpdddiise damd fg%%“s%%tfdé”aﬂﬁ the PUTEme of thed@gg@9ate 11
I's negligible. Valve 20 nust be _open dur - ing said first stage so

that no water witankrtlR) aEe ada tedf&&MﬂW%uﬂﬁ?ﬁﬂﬁﬁ(ﬁ?]ﬁhﬁﬁ whem, thg keep
said device out liquid tank OpPE5t has, beeAC emptied) tHe fmsﬁ&e bpetnst i n-

oxt i ngui ohi ng. o IFEay( 08) S8 8E a8enlsl Sl S some ep,
effect ob W&Mlufheunnhmgttng pxassure fobHnthe pump (hd)wozzles | arger,
which will prevent the deyelgpmaplsraliation®fad ' fhimdavidedidfiif Bt .
At the beginning of the
claim 2, character i zed in that the ini-
tial charge pressure of the gas source (4, 14) is 100-
300 bar and that the flow of the pump (1, 11) is
10 approximately 10-80% of the total flow of extinguishing
fluid at maximum operating pressure.
7. An installation as claimed in claim 1,
comprising a foam-mixing unit having a 'foam-mixing
source (16) and a foam-mixing apparatus/device (17),
15 characterized in that a pressure switch
(140) is coupled in the line (130) leading from the gas
source (14) to the outlet line (12) of the pump (11),
said pressure switch being adapted to givé a pressure
signal after the pressure has decreased under a pre-
20 determined level, for example 30 bar, and the pressure
signal being adapted to control a valve (20) to effect
mixing of foam into the extinguishing liquid.
8. An installation as claimed in claim 7,
. charact er i zed in that the pressure switch
25 (140) is adapted to shut the valve (20) at said pres-
sure level for mixing foam concentrate into the extin-
guishing liquid said valve being adapted to prevent
foam concentrate from being mixed with the extinguish-
ing liquid while being open.
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20 extingui shing operation, finely divided liquid mst is

speci fi cawoosmpdsed. Thus foamwi |l not serve well at PCT/FI9&0023§i nni ng
qf the extingui shing operation. After the tanks 15 are
“enptied, effective pro- ' ductli/éh of finely divided liquid mist can
be uphel d 25 wi th the exenplary val ues given above for about half an
hour by using the freshwater tank 18, r

| ake-wat er can be used if necessary Afterd he fireghhas
been suppressed with water m st, v@alve 20 n advantlageousl y¥ be
shut to supply 30 foaminto {{he t1 ngul skl ng f|lﬂ<§ to proguce a thick
"foam matting" that wll prevent re-i%%ition. isto not ed
that the installation in accordance wth FS P ure 2 need g
conprise a foamm xing device at fall. In practice, valve 207i s shut
in such a way that a pres- 35 sure switch 140 coupled in line 130 is

adapted to give

2
3

2 30
=177 - i | ot A
l S il :{ |
R ba 6 11 1
| a }3 }W% |
i T |
{ I |
! h1 I !
| i !
f i |
; == ¥ J U \_/ \J}
I U B A W VI _

4 4

FIG. 1

SUBSTITUTE SHEET



-]
WD 95/ 28205 PCT/ FI 95/ 00216

6 © waopzsesure signal after the pressure has decr eas®§T/FBS00216 ynder
g predeterm ned | evel, for exanple 3f/dpar. This pressure signal
t hus controls val ve 20. The gas bottles 14 can naturally
be altern- 5 atively connected SBRINKLERtS¥ESTEMBe DiandcE by- pass t he
|l iquid tanks 15. TherThventi gn has begn descriped 1jn the
above by way exanple , and er ef or t shoul§¥? be not
that the invention may varyjnﬂBE etails in many ways 10 within the
scope of the appended cl ainms. Thus for ex- anpl e the executilon of
t he conpressed-gas source may DEAUGE BYSTEM AdtorCe need not
necessarily be consti - tu .
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VO 95/ 28205 ' ' PCT/ FI 95/ 002 BEPLACEMENT SHEET

d ai nms:- 1. Afire flghtlng I nstallation conprising |

source (8, 18), a punmp (1, 11) connected to said liquid 5 qgs%ﬁfrggeg and
preferably-having a high liquid pressure and conparatively smal
flow, and a gas source (4, 14) con- nected by way of a line (30,
130) to an outlet line (2, 12) of the punp for mxing gas with

out bound exti n- A FIRESRIGYTINGUINSTALLAPIEGN FOR DISTHARSING A3 LIDTAD-
13E, 10 23), ¢ hGASXF F®& t er i z e d in that the gas source

The present invention relates to a fire fighting
installation comprising a liquid source, a pump
connected to said ligquid source and preferably having
a high pressure and comparatively small flow, and a
gas source connected by way of a line to an outlet
line of the pump for mixing gas with outbound
extinguishing liquid delivered to spray heads. More
Specifically the present invention relates to a fire
fighting installation according to the first part of

attached claim 1.

Certain kinds of gasoline fires, for example
a kerosene fire in an aircraft jet engine undergoing an
engine test in a hangar designed for that purpose, are
nearly impossible to extinguish even by means of strong
mist-like jets of liquid, as suggested for example in
international pateﬁt application PCT/FI92/00155. Such
2. jet engine fire will only go out when the entire
. hangar, which may typically have a volume of about
- 3000 cm®, has been subjected to "total flooding”, 'i.e.
is in practice entirely filled with liquid mist having
very small particles. '

The liquid mist can in principle be produced
with_apparatus as described. in international patent
application PCT/FI92/00317. In that application, an
outgoing ascension tube of a hydraulic accumulator is
provided with wall apertures, so that the propellent
gas of the accumulator initially drives out liquid
only, and after the liqguid level has sunk to be even
with the uppermost tube wall aperture, mixing of
propellent gas into the outbound liquid is gradually
" started as the liquid level sinks and more tube wall
- apertures a;e exposed. In the final stage of emptying
the accumulator, it is possible to obtain a liquid mist
having sufficiently small droplets for the present
purpose, but too large a portion of the 1liquid

contained in the hydraulic accumulator will go waste.



(4, 14) is connected to the outlet line (2, 12) of the BEPHhan‘Qﬂ,sﬂsﬁﬂ '

for producing a finely divided liquid m st . N Q.__;_2.10
instal | ati oRygasssmsned in claim1l, 15 character ﬂ%&,’cﬁzm”

t hat .t he gas source (4, 14) is adapted to mx gas in the outlet
line (2, 12) of the punp (1, 11) with at | east substantially the
sane hi gh pressure as the punp (1, 11). 3. An
installation as clainmed in claiml1, 20 ch2aracterized in
that the gas source is constituted b{ aipl yrality of caqonpressed-gas
bottl es (4, 14) coupl &% %% BRaPPdpct of the present jnvgntion "to

instal l ation as cl ai peévifeClanimddel installation remasling efifectdive idel-

that a throttle (31).has 2 . en.coupl i.n.th ' [(30) .het ween.the
conpr essed- ’g"z%r%ogf"l Je'%‘qgg f"ﬁ'(eégogf'ﬁ %tdﬁ%tr?e%(ézé)e%o Qﬁ%)énlﬁtulnr\f? (C% _J]as
5. An installation atntpathedliquiBardghtofrom the sdagitm The drnsteklation

ey 8 At sty st e
all

wher eby at ['éast one TTrqura (1o) s rncor WEEN
The purpose

of the gas is to enable fine division of the liquigd
droplets, which produces a finely divided liguid mist.

10 When the pressure in the line leading to the nozzles is
increased, the liquid mist becomes even more finely
divided. Preferably, the gas source is arranged to mix
gas in the outlet line of the pump with at least sub-
stantially the same high pressure as the pump, whereby.

i5 the gas source'can advantageously be consti-
tuted by a plurality of compressed-gas bottles coupled
in parallel. The gas may be nitrogen, argon, air, etc.
In principle, any suitable gas may be used. The con-
tents of the compressed-gas bottles may be partially in

20 liguid form, depending on the type of gas employed. The
charge pressure. of the gas bottles, like the operating
pressure- of the pump, may be approximately 50-200 bar,
even though both lower and higher pressures are pos-
sible.

25 A comparatively small pump flow in this con-
text means that the flow is smaller than the flow
capacity of the relevant sprinklers or spray heads at
maximum operating pressure. The pump flow may be 10-
80%, preferably 20-50% of the total flow of extin-

30 guishing fluid at maximum operating pressure.

Thus, one can cope with a small pump that is
inexpensive and requires little electric power.

In so-called pure oil fires, it is often
expedient to mix a foam concentrate with the extin--

35, guishing liquid to produce a fire-smothering foam that



t he gas sburce (.14) and the outlet line (12) of the ﬂﬁﬁ@ﬁﬁﬁ@kﬂf%ﬁﬁEﬁ
i .

liquid fromthe tank being arranged to be driven out

9 (
outlet line (12) by propellent 35 gas fromthe gas source, qrati0g7
the initial WEHA528205 W95/ 28205 PCT/’T‘I’%%Q%?%G

8 ) pressure of the gas source and the volune of the liquid

tank (15) are adapted to one another so that when the liquid tank
(15) has been enptied the pressure of the- 3 gas source (14) is at

| east substantially the same as 5 t he operating pressure of the punp

(11). prevents re-ignition. The hitherto known installations
for this purpose have usually been ineffective, as the
fire smoke will spoil the foam, that is, prevent the
foam concentrate from developing into a foam.

5 The installation in accordance with the pres-
ent invention enables effective foam formation on
account of the comparatively large amount of pure gas,
e.g. nitrogen gas, injected concurrently, which will
shield the fire smoke from direct contact with the

10 injected foam concentrate.

In a fire for example on the car deck of a car
ferry, also other material than o0il, such as wood,
cardboard, etc., will burn. To be able to overcome also
such fires, in a preferred embodiment of the invention

15 the gas source, preferably a plurality of gas bottles,
is arranged at a first stage to empty one or more
liquid tanks in order to at least suppress the fire,
the gas pressure being so adapted that when the liquid
tanks are empty, the gas pressure is at least substan-

20 tially as high as the operating pressure of the pump.

In the following +the invention will be
déscribed with reference to the accompanying drawing:

25 Figure 1 shows an installarion for immediate
production of finely divided liquid mist.
Figure 2 shows anipstallation  for dinitial

spraying of liquid and subsequent production of finely
divided liquid mist and foam.

30 The installation shown in Figure 1 comprises a
pump 1, having an outlet line 2 leading to a plurality
of spray heads 3. The pump 1 may be a HNigh-pressure
pump with a typical operating pressure of 50-200 bar.
A plurality of compressed-gas bottles 4 coupled in

35 parallel are connected to the outlet line 2 of the pump



6. An installation as claimed in claim1 or claim2, chBEP YtM§N; §HEEI
eri zedinthat the ini- - tial charge pressure of the & Ssouldl
(4, 14) is %P89sr28205 300 bar and that the flow of the punp pcrFidsideozies 10
approximately 10-80% of the total flow of extinguishing fluid at
mexi mum oper ating pressure. 7. An installation as clained
inclaiml, conprising a foamm xing unit having a foam m Xi ng
source (16) and a foam m xi ng apparatus/deV|ce ?17) 15 charact
er i zed inthat a pressure switch é is coupled in the |ine
(130) | eading from tfe RERSSUre sighgd, caEteH) l't‘Ft EeSSUFe: N3 decnested
the punp (11), undégi @ rgfmﬁmuetd:méﬂng foapégdmpDe JB0E bar. This
pressure nal after the ey & H cﬁecre sedzﬁpder a pre- 20
determ ned | evel, %§3H§Pes§8n3 5Rd “PRe pr si gnal being
adapted to control a val ve (Zwbet@aﬁfhnmtles 14 qanqngru#albmnbemaitenn-

extingui shing "qu'datively connected tﬁ gﬁa bﬁ%&é%‘ikhgnléstﬁlﬂyﬂ§$é§1the
claim7, ar cter In that the pressure Switch 25

(140) is adapted to %h@?itihEaVliFvéSQO) at said pres- sure |evel
for mxing foamconcentrate iphe §A9ef¥ibh- has been described in the above
by way .sxample, . and therefore it should be noted
that the invention may vary in its details in many ways
10 within the scope of the appended claims. Thus for ex-

ample the execution of the compressed-gas source may
vary. The gas source need not necessarily be consti-
tuted by compressed-gas bottles.



QU|sh|ng l'iquid, said valve being adapted to prevent foam
concentratefrombelnq mxed. with the extinguish- IREP %Mld Wmle
bei ng open: LACEMENT SHEET

AT : =5 0y

4. An installation as claimed in claim 1 or claim

2, characterdized in that the initial charge

(8]

pressure of the gas source { 14) is100 to 30 bar and that
the flow of the pump ( 11) is approximately 10-80% of

the . flow of extinguishing fluid at maximum operating
pressure.
5. An installation as claimed in claim l, com-
10 prising a foam-mixing unit having a foam-mixing source

(16) and a foam-mixing apparatus/devicé (17), <¢ch a r-
acterized in that a pressure switch (140) is

L\, coupled in the line (130) leading from the gas source (14)
to the outlet line (12) of the pump (11), said pressure

15 switch being adapted to give a pressure signal after the
pressure has decreased under a predetermined level, for
example 30 bar, and the pressure signal being adapted to
control a valve (20) to effect mixing of foam into the
extinguishing ligquid.

20 6. An installation as claimed in claim 5, ¢ h a r-
acterdized in that the pressure switch (140) is
adapted to shut the valve (20) at said pressure level for
mixing foam concentrate into the extinguishing liquid,
said valve being adapted to prevent foam concentrate from

25 being mixed with the extinguishing liquid while being

open.



