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(54) Title: A FIRE FIGHTING INSTALLATION FOR DISCHARGING A LIQUID-GAS FOG

(57) Abstract

The object of the invention is to
provide a novel fire-fighting installation
enabling effective delivery of liquid with
immediate effective mixing of gas into
the liquid right from the start. This is
achieved by connecting to an outlet line

g

Spray Heads

$

(2) of a hydraulic accumulator (1, 1a) at
least one compressed-gas bottle (4) in the
way of a communicating vessel.
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20 w th apparatus as described in international patent ~
application PCT/F192/00317. In that application, an out goi ng
ascensi on tube of a hydraulic accunulator is provided wi th wal | .
apertures, so that the propellent gas of the accurnulator - initially
_drives out liquid 25 only, and after the liquid | evel has sunk to.be
even wi th 'the uppernost tube wall aperture, m xing of gas

into the outbound liquid is gradually started as the ' liquid | eve
sinks and nore tube wall apertures are exposed. In the final stage
of enptying the accumul - 30 ator, it is possible to obtain a liquid

m st having - sufficiently small droplets for the present purpose,

but too large a portion of the liquid contained in the hydraul i c
accunul ator will go waste. It is an object of the present

i nvention to 35 " provide a novel installation enabling effective
WO 95/ 28204 : PCT/ FI 95/ 00215
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2 delivery of liquid with inmediate effective m xing of

gas into the liquid right fromthe start. The installation
iin accor M¥AEE28P4 h t he i nven- tion is characterizRGTHFPSORAS t he

| iquid source com 5 prises a hydraulic accumul ator having at |east
one liquid tank, and that the gas source conprises at | east ’
one conpressed-gas vessel connected to theiiquid tank In such a
way that the conpressed-gas vessel and liquid tank form

comuni cating vesge o e ' dto
m X gas into the eixfﬁFgE?@ﬂﬁﬂgpfmdlﬁﬁﬁﬁ%d%s&ﬂﬁgmdkt%@@gﬁﬁeheads
to produce a finely divided liquid mst.

A
preferred embodi ment of tRBej nRERSeRE jinvention zgiptescr el i fiif a
conpressed-gas cegiphiting iastlllatiocAOdEhpisinghe liguid soudcd andird vi ng

out liquid from said at | t,.one | i quid K, .t - gas
vessel form ng c%ﬁuﬁ?&ﬁ??n§°@%§%€$§ Wt"ﬁa’{ I?gsulal &&Iﬁ to QR &9€gén€ and t he
conpr essed- gas sodr cthe Pldigwiidedsenbeeli for mixinge@as owithe outhoundn are

set forth in theo3RRRRUSENIRg 1iquéldi@iiverfd to spray heads. Ihe
proportion of gas mxéd into'th

e extin- uishing liguidis
det ermi ned by the proport FERtBEN; fdnds of 9%1&%@3 f&Fe%ﬂe fg?’b;%’fq“é‘?ﬁe gas
cont ai ner of theal kgtbdene fire iouEr @aiawdafite jetnpngisedundargaingiarer of

the gas fé EB&&%S'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 patent application PCT/F192/00155. Such
a jet engine fire will only go out when the entire
15 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
20 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 1liquid
25 only, and affer the liquid level has sunk to be even
with the uppermost tube wall aperture, mixing of gas
into the outbound liquid is gradually started as the
liquid level sinks and more tube wall apertures are
exposed. In the final stage of emptying the accumul-
30 ator, it is possible to obtain a liquid mist having
sufficiently small droplets for the present purpose,
but too large a portion of the liquid contained in the

hydraulic accumulator will go waste.
It is an object of the present invention to
35 provide a novel installation enabling effective
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| f the propellent gas container of the liquid - source and the gas
source have the sane initial charge pressure, gas is mxed into the

exti ng4y,é y?ﬁ?Liquid fromthe start. If the pr ,*@g 291S (

cont ai ner e 30 [iquid source has a higher initi arge pressure
_than the gas source, only liquid is discharged fromthe .
spray heads in a first step, until the pressure in the propel | ent
gas contai ner of the quuid source has 2 decreased to equal the

ressure of th S sour In the follown t he
anentlon S gggery o &égggngagg immediate effective mixing of

PCT/ FI 95/ 002159as into the liqu:_Ld right_from the stdart. descri bed
with reference to the ag F”P@Qﬁ’éﬂﬂa‘f’i&’(‘”i’?tgaccord ncér@ﬂﬂgtﬁ%QnWe?\f erred

enbodi ments of the installation I N accor ance W th the 1 nvention.
Fi gure 1 showstdfNedFoGhARACYRRLZRF Jddpathate the liquid, s6ureer oomopel | ent
gas andsgas topkgsgbxedl hpifatlltc accumulR€drUHa¢DhGJ dt JUédst one

liquid tank, and that the gas source comprises at least
one compressed-gas vessel com_xec‘ted to the liquid tank
in such a way that the compressed'-gas vessel and liquid
tank form communicating vessels, the compressed-gas
10 vessel being adaptéd to mix gas into the extinguishing
liquid delivered to the spray heads to produce a finely
divided liquid mist. : (|

A preferred embodiment of the invention is
characterized in that a compréssed-gas container is

15 coupled to the liquid tank for driving out liquid from
said at 1least one 1liquid tank, the compressed-gas
vessel forming c_:ommunicai:ing vessels with the liquid
tank and the compressed-gas source. Preferred embodi-
ments of the invention are set forth in the appended

20 claims 2-10. -

The proportion of gas mixed into the extin-
guishing liquid is determined by the proportion of the
volumes of the propellent gas container of the liquid
source and the compressed-gas container of the gas

25 source. ' .

If the propellent gas container of the liquid
source and the gas source have the same initial charge
pressure, gas is mixed into the extiriguishing. liquid
from the start. If the propellent gas container of the

30 liquid source has a highér initial charge pressure than
the gas source, only liquid is discharged from the
spray heads in a first step, until the pressure in the
propellé.nt gas container of the 1liquid _ source has
decreased to equal the preésure of the gas source.

35 In the following the invention will be



Figure 2 shows an enbodi nent in which a conmon source for

propel lent gas and gas to be mxed into the extinquishin I|qU|d S
provi ded. WOP5/28204 The enbodi nent shown in Fi gure%%ﬁ%&?
hydraul i ¢ accunmul ator, having an outlet line 2 |eading to a
plurality of spray heads 3 via a valve 12. A com pressed- gas
container in the formof a conpressed-gas 3 bottle 4 is connected to
the outlet line 2 by way of a 15 | ine 10. The hydraulic accumnul at or

i ncor porates two described iwitll refiesedcet ite diid edccanpenyinghdcawing be

pro- vid t i | t
app| i cati on PCT/ %qﬁ/%&ia@% #ﬁ%ﬁgeﬁ%ﬁﬂm%w tﬂé Qﬂgtallatigxé
The liquid tanksip W%ﬁ%ﬁq Eherdpwention.  yater. The liquid is

driven out fromthe tanks Fligute 1 showsffﬁimsexﬁﬁocmmmtlmiggSsdphfaeeed
fromthe gropel | ent

t h o | ent
gas bottl & |l a maf%qeﬁ If&f ggopeﬁ.ew% ﬁaﬁl? g%as t:zf'r é’(?nmixe-& ‘28{2 é Qﬁé "
principle, any seixtinguishingdligujds can be used. The initial charge
pressure of the pg‘iqiizleeﬁt sHB#sPoh ldfbddiment A WhilchaCcdior00

bar. The conpressed-gas b may contain nltro air

o
etc. In principl $OUFRP At ARopellent;ggs and gﬁﬁsngP3 miged; ﬁPFg Fhﬁharge
pressure of the mpwpsidwinhing liquighdshprivdded.i s the sanme or hi gher than

L% ot 3B e prope o SRl AT R b dos ThE
hydraulic accumulator, having an outlet line 2 leading
to a plurality of spray heads 3 via a valve 12. A com-
pressed-gas container in the form of a compressed-gas
bottle 4 is connected to the outlet line 2 by way of a

15 line 10. The hydraulic accumulator incorporates two
liquid tanks 1, the outlet tubes of which may be pro-
vided with apertures, as in international patent
application PCT/F192/00317, and a propellent gas bottle
1a.

20 . The liquid tanks 1 may contain for example
water. The liquid is driven out from the tanks 1 by
means of propellent gas delivered from the propellent
gas bottle la.

The propellent gas bottle la may be filled

25 with nitrogen, argon, air, etc. In principle, any suit-
able gas can'be used. The initial charge pressure of
the propellent gas bottle la is for instance 100-200
bar. The compressed-gas bottle 4lmay contain nitrogen,
argon, air, etc. In principle, any suitable gas is

30 possible. The'initial charge pressure of the propellent
gas bottle la is the same or higher than the initial
charge pressure of the compressed-gas bottle 4. The
contents of the propellent gas bottle la and com-
pressed-gas bottle 4 may be partially in liquid form,

35 depending on the type of gas employed.



the ratio between the v
t he conpressed-gas bott

quantity of

and conprgsdddigas)botddecdnfors cdwmurdgiting velseellsow,

pressed-gas bottle 4 may be partially in liquid form 35 dependi ng on
the type of gas enpl oyed. WO 95/ 28204

PCT/ Fi 4 4 pcTFISIO0NS The
liquid tanks 1, propellent gas bottle |l a and conpressed-gas bottle
.4 form comuni cating vessels, and thus the enptying of each wl-l be
automatically continued until all liquid has been driven out. The 5
proportion of gas to be mixed frombéttlie 4 is - dependent on
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contifued untflgald Alimuid BBt Meere dkHeRPuBf  The
proportion of gas to be mixed from bottle 4 is

dependent on the ratio between the volumes of the
propellent gas bottle la and the compressed-gas bottle
4. The quantity of liquid relative to the quantity of
propellent gas determines the length of the flow; the
more liquid, the longer'the flow and the lower the
final pressure in the propellent gas'bottle la and the
compressed-gas bottle 4.

Figure  2 shows enother embodiment. of the
installation of the invention. This embodiment differs
from the embodiment of Figure 1 mainly in that the pro-
pellent gas source for driving liquid out of the liguid
tank 1' and the compressed-gas source for mixing gas
into the liquid in the line 2' are constituted by the
same source 4'. This source is a compressed-gas bottle
4' filled with nitrogeh and having an initial charge
pressure of approximately 100-200 bar. A line 10' has
been coupled between the compressed-gas bottle 4' and
the outlet line 2' of the liquid tank 1'. B

In the embodiment of Figure 2, valve 12' has

‘been connected between the throttle 11' and the com-

pressed-gas bottle 4' for activating and alternatively
passivating the installation. The valve could, however,
be connected directly to the line 2', as in Figure 1.
The purpose of the throttle 12' is to induce
a comparatively large gas flow from the compressed-gas
bottle 4' to the liquid tank 1' by choking the gas
flow, in which situatipn the gas flow from the throttle
directly to the outlet line 2' is relatively small. In
this situation, the throttle 12' adjusts the mixing
ratio of 1liquid and gas in the extinguishing fluid

i
1]



i'nstallation of the invention. This enbodi nent differs 15 fromthe

enbodi nent of Figure 1 mainly in that the pro- pel ource
fror drivi W 28¥d out of the liquid tank 1' and t‘%é%o%orgeszsed gas
source for m xing gas into the liquid in the line 2' are
constituted by the sanme source 4'. This source is a conpressed-gas
bottle 20 4'" filled with nitrogen and Baving an initial charge
pressure of approximately 100-200 bar. A line 10' has been coupl ed

between the conprgsstethgainotthe outdsg line 2'.(Rheutheettlecl?’ &F the

liquidtank 1'. pot indispensablél &he ceimadlr@rkt:o&é hIAESd 2thiel ehel?'
has 25 been connect ed between_t roté % % ﬁn tihe COM ing. of
pressed- gas bot t IBI¥NG oFatie; Gapidg ﬁnB JPEEP vE mens

passi vati ng
the install ati on.tHéelinkydetttleth Wwawsheing point 1§é cawhethed oyitledt | y

to the i 2", apild Figure 1. The purpose of the
throttle f2' is to induce 30 acorrparatlve Igige as fl.o fr% t he
conpr essed- gas botThe 4nveptips |hag; Peshk “ﬁgréﬁﬁ% \rlgd" ®yas
flow, in which Si&WéOByt bﬁygaﬁf fém;ﬁxm t adt Wrotitd etherefore dtoedbel y to
the outlet line 2 mal | u the
throttle 12' adj u’é?t %‘83’%‘ enti?“at?%nof'aﬁ &d %‘rﬂ% E%Q:ﬂls E'
exti ngui shing fl unany ways within the scope of the appended claims.

10 Hence, for example, any compressed-gas vessel may be

employed as a compressed-gas bottle 4, 4'. The number
of compressed-gas vessels and compressed-gas containers

may vary.



WO 95/ 28204 PCT/ FI 95/ 00215

5 gushing into the outlet line 2'. The throttle 12' is . hot

i ndi spgidR Q& coul contenpl ated that the " pCHFdsReIsati o coul d
be adj uste ,ﬁkhe: psiioni ng of the |ine between branching point
13" an Qautir_et" B““ El ne 2'. The_invention has been

i |1 ustriath fﬁﬁﬁﬁﬁ? ——"above by maytsf exanpl es, and it is therefore to
be at the invention can%ary |n its d many
ways within the scope of the appendeq; cl a| ns. ' Mmlllmllilmuml

-any conpressed-gas vessel may be oned'as a*cofiprliesdedsgas
bottle 4, 4'. The nunber of conpressed-gas vessels and-

corrpressed gas containgrs a fire-fightitRy Yinstallation comprising a
liquid source (1, 1') and a gas source (4, 4') con-

5 nected by way of a line (10, 10') to an outlet line (2,

2') of the liquid source for mixing gas with outbound
extinguishing liquid delivered to spray heads (3, 3'),
characterized in that the liquid source

comprises a hydraulic accumulator having at least one

10 liquid tank (1, 1'), énd that the gas SOurce comprises
at least one compressed-gas vessel (4',' 4" _) connected to
the liquid tank in such a way that the compressed-gas ‘
vessel and liquid tank form communicating vessels, the
compreésed-gas vessel being adapted to mix gas into the

15 extinguishing 1liquid delivered to the spray heads
(3,3') to produce a finely divided liquid mist.

2. An installation as claimed in claim 1,
characterized in that the compressed-gas
vessel (4') constitutes the source for driving out

20 liquid from the liquid tank (1').

3. An installation as claimed in claim 1,
characterized in that a throttle (11') is
incorporated in the line (10') interconnecting the com-
pressed-gas vessel (4') and the outlet line (2') of the

25 liquid tank.

4. An installation as claimed in claim 2 or
claim 3, characterized in that the ini-
tial charge pressure of the compressed-gas vessel (4)
is 100-200 bar.

30 5. An installation as claimed in claim 3,
characterized in that a valve (12') for
activating and alternatively passivating the instal-
lation depénding on the operating position of the valve
is coupled in the line (10') between the throttle (11')

35 and the compressed-gas vessel (4').
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d ai ns: 1. Afire-fighting installation conprising a
liquid urce (1, 1') and a gazfr-saur(‘fe'('zl 4J) co &&ﬁg way b5
af a li nemzsz%g 9.__1_o_arn_out let |inelit2, 2" ) of StHe | 9% 0iq]éi d
source for mxing gas with outbound exti haﬂ‘r%hﬁﬁ i' liquid delivered

tq spray hiﬂnmﬂﬂ&lluwlmareby the 113 qui d source conprises a -
hydraul i c g at | edst one liquid tank (1, 1'), and
that the gas sour ce conpri ses at | east one conpressed-gas vessel (4,
4') con- nect ed t 6.t AR ipgtaldanionn afichrlaimgg timt SLA&Mcohypr es-
sed- gas vgssel agdnl qu & tarkef Qrg\ gognygni cahl _nﬂmaﬁesaeléompr?]ssed-ﬁée
Xt nou ohi ng || EOPEeABETL e (35 (FRRLRd, PRothE ddauig temgL) for
produce a finel drdvingedulti digdidi §romcshid at-least onealiqui@ ¥ankz e d
a

in that d- |
' that ascomr essed- g3 foniaunls (Lakepy (4) | “gla%""ﬁ’u“@a“'?tank

tank (1) driving out st one |1
t he conpressed- gé@ssels WitDeEE%I“(QHi‘? (ﬁa(ﬂ%@“éoﬁﬁﬂﬁFﬁﬁﬁPﬁggﬁﬁsw
the liquid 20 t ank and C QR amigati&aurw claimed in claid. sS,n

I nstall ation as gl LN cI a| m.1y % & "in that tie Cc&nﬁrésée&-&ag I n

that the conpresse gas &ofit al Ref
container (la) and compressed-gas vessel (4) have at

10 least substantially the same initial charge pressure.
8. An installation as claimed in claim 7,
characterized in that the initial charge
pressure of the compressed-gas container (la) is 100-

200 bar.

15 9. An installation as claimed in claim 6,
characterized in that the initial charge
pressure of the compressed-gas container (la) is higher
than that of the compressed-gas vessel (4).

10. An installation as claimed in claim 6,

20 characterized in that a valve (12) is
incorporated in the outlet line (2) of the 1liquid
source for activating and alternatively shutting off
the installation dependent on the operating position of
the wvalve.

4
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(Ia) and conpressed-gas vessel (4) have at |east substan- tiaIIy

the sanme initial charge pressure. 25 3. Anin

glained i WOSES#42, c h a r- acterized |rf%€é#§%ﬂ% n|t|a
charge pressure of t he conprgssed- gas contalner (1a) is 100-200
bar . 4. An installation as clained in claiml, ¢ h ar-
acteri zedinthat the initi char pressyre of 3 '
conpressed-gas container (la) is pfgher th t hat t he rgg
conpressed- gas vessel (4). 5. gﬂkyﬁgﬁgllatlon as claimed in

claiml1, ¢ h ar- ac ri zeainthat avalve (1 3is
i ncorporated in the o T ource for
activating 35 and alternativel | at i on dependent

on the operating position of Jthe val we. WO 95/ 28204
PCT/ FI 95/ 00215 6 ~3@n installation as clainmed in claim

1, charactea -J/<2(a(j in that a conpressed-gas
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container (la) is coupled to the liquid tank (1) for driving. out
liquid fromsaid at |east one liquid tank, 5 t he— -gggrvessel
(4) forntng conmunicating— - - --vessels with the IigaPﬁ&@%Mﬁ 3
conpressed-gas so ° 7. An instalilatio S
claim 6, cmgﬂwﬂﬂjﬂwumﬁd in thgt the . S
container (la) andx & < vessel (4) have a -r€§§?’”ﬁﬂd
substantially the same initial cﬁarge pressure. 8. An
installation as claimed in claim7, Claimg:ra ct eriz ed in that the
initial charge pressure of the conpressed-gas container (la) is 100-
200 bar. 15 9. An installatiqn as ilained in clai.m®6 U
ha rac tear iz ed in }hdt fBFe 5 t&lngcﬁ'é’rsé’él ation gompTisings a fiquid
conpr essed- gas caumienefl (| B))iandi ghgas sourcet {an tddt adnridected by way
conpressed-gas vessel,{(4). ' n,i;nst gl aty, | ypd

I n clain?g, 20 é¥;%:+é%§r(%pt %Oe)rtP ?neoéglF? Bﬁg? gzbangP(%§)€$%.ﬂE

i ncor por at ed i nquigl ogehece| figr (Mixdhgt lgas | githd outbounds®@pEingewishing
activating and al{RINAASEl YebWl £bNEpeby neads (34N 1SLHdRE khe 1i-

dependent on the operating positiqon o

quid source comprises a hydraulic accumulator having at
least one liquid tank (1, 1'), and that the gas source
10 comprises at least one compressed-gas vessel (4, 4') con-
nected to the liquid tank in such a way that the compres-

sed~gas vessel and liquid tank form communicating vessels,
the compressed-gas vessel being adapted to mix gas into
the extinguishing liquid delivered to the spray heads (3,

15 3') to produce a finely divided liquid mist, ch a r -
acterized in that a compressed-gas container (la)
is coupled to the liquid tank (1) for driving out liquid
from said at least one liquid tank, the compressed-gas
vessel (4) forming communicating vessels with the liquid

20 tank and compressed-gas source.

‘2. An installation as claimed in claim 1, c h a r-
acterized in that the compressed-gas container
_(1a) and compressed-gas vessel (4) have at least substan-
tially the same initial charge pressure.

25 3. An installation as claimed in claim 2, ¢ h a r-
acterized in that the initial charge pressure of
the compressed-gas container (la) is 100-200 bar.

4. An installation as claimed in claim 1l, c h a r-.
acterized in that the initial charge pressure of

30 . the compressed-gas container (la) is higher than that of
the compressed-gas vessel (4).

5. An installation as claimed in claim 1, c h a r-
acterized in that a valve (12) is incorporated in
the outlet line (2) of the liquid source for activating

35 and alternatively shutting off the installation dependent
on the operating position of the valve. '



