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Method and installation for fighting fire

The present invention relates to a method and an
installation for fighting fire.

A problem with fighting a fire in a room by means
of a preferably automatically releasable installation
for fighting fire is that the main fire seat, and
secondary fire seats and smaller fires in general as
well, may not be totally extinguished but cvan remain
smouldering.

. Difficult smouldering fires are 'in particular
fires in the upper region of a room where the walls

‘meet the ceiling, e.g. cable fires.

The object of the invention is to provide a new
method and a new installation for fighting fire,
including difficult smouldering fires.

The method accordning to the invention is mainly
characterized in that the fire is initially, in a
first step, fought by means of at least one fog-like
liquid spray having comparatively'large droplets and a
good penetration power,

the fire,

in order to at least suppress
and thereafter, in a second step, the
initially utilized fog-like liquid spray is scattered,
by mixing a pressurized non-combustible gas into the
liquid, to form a turbulent liquid fog for filling the
fire

room at least essentially and for

evenly
extinguishing smouldering fire seats.

By a fog-like spray is meant a spray of small
droplets having a diameter typically 30 to 150 microns

and preferably set in a strong whirling motion. As

earlier mentioned, by a high charge pressure is here

in general meant from about 30 bar up to about 300
bar, as compared- to an'operating pressure of generally
2 to 10 bar in cdnvént;onal sprinkler installations
' It shall be noted,
however, that the vélues-giveq above are not absolﬁte;

which produce a raiﬁ-like_spfay,
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abparatus conprising a container which contains water and a gas, a
.substantial part of which gas is dissolved in the water. The contai ner

the pres- sure of the non-di ssol ved gas. The pressure BERVFES BFihhiche

contai ner by the non-dissolved gas is such that the concentration of the

di ssol ved gas is substan- tially in excess of that which would be present

under nornel atnospheric pressure, whereby,the droplets ejected fromthe

outl et contain dissolved gas, which gas no Ionger restrained by the
pressure of the %%%f“f%e limiting values are difficult to present.
Large fires are extinguished or are at least
suppressed to a great extent by the effect of steam
generation; the steam prevents oxygen from entering

5 into the fire and the generation of steam binds large
amounts of heat. For smaller fires and smouldering
fires it is essential that the air sucked into the
fire seat shall have a liquid content sufficient for
cooling. "

10 . Preferably the initially utilized fog-like liquid
spray is scattered by intermixing therein such a gas
which is lighter than air, preferably nitrogen, so
that the intermixed gas, preferably drive gas from at
least one hydraulic high pressure accumulator, rises

15 ~and brings liquid droplets to the ceiling of the room,
in order to ensure that fire seats in the upper
regions of a room are extinguished by the combined
effect of the gas itself and of the liquid droplets
following with the gas.

20 When nitrogen gas accumulates up under the
ceiling, together with small droplets which due to the
turbulence remain airborne for a comparatively long
time, e.é. smouldering cable fires and the like at the
ceiling level are effectively smothered.

25 By successively, or step-wise, increasing the
amount of intermixed gas in relation to the liquid,
accordingly smaller droplets are obtained, with a
prolonged airborne time in spite of a gradually
decreasing turbulence. I

30 If there is reason to assume that a somewhat
greater concentration in the lower region of the room
would be of advantage in the final stage of the
extinguisliing process, e.g. argon gas can be used as
intermixing gas. L

35 A preferred embodiment of the installation
according to the invention comprises
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sol ved gas causes the break up of the droplets. SU A-1225585 discloses a

.fire extinguisher com prising a cylinder partly filled with a fire-
extinguishing fluid and maintained under pressure by a halon type

propel ling gas. The cylinder includes a pipe which ex bh 4b9t om

thereof and is connected to a nozzle. The pipe has sever ports f c?

therein at such a position so as initially to be under the fluid IeveI.

Wth use of the fire extinguisher the fluid level falls and reaches the

ports, at which point propelling gas enter& the pipe through the ports and
a fluid and gas m xture

at least one spray head capable of producing a
fog-like liquid spray at a high operating pressure and
having a good penetration power,

a drive unit with at least one hydraulic

5 accumulator chargeable to a high initial drive
pressure,

the liquid being arranged to be driven out
through a tube which starts at the bottom portion of
the liquid space of the accumulator ard extends

10 through the gas space of the accumulator to the outlet
thereof, and =

said tube having at least one aperture in its
wall, at a predetermined distance from the outlet end
of the tube and with a predetermined diameter, so that

15 drive gas flows into the tube through said at least
one aperture in the wall, when the liquid level in the
hydraulic accumulator has reached said aperture,

in order to thereby scatter the initially
produced fog-like liquid spray into a turbulent liquid

20 fog.

Preferably said tube has a plurality of
apertures in its wall, at different levels, so that .
as the gas pressure of the hydraulic accumulator
decreasee, the - amount of drive gas mixed into the

25 extinguishing liquid increases.

For relatively small spaces it may be sufficient
to have a drive unit comprising one single hydraulic
accumulator. In installations requiring a larger
capacity it is preferable to use a plurality of

30 hydraulic.accumulators coupled in parallel and with a
common high pressure gas source, e.g. a pressure
bottle filled with nitrogen gas.

The invention shall in the following be
described in more detail, with reference to

35 exemplifying preferred embodiments shown in the

attached drawing. S
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exits the nozzle in the formof a spray. SU A- 1674865 di scl oses a high
pressure liquid supply device which includes a bottom|evel transducer in
each contai ner and a conpression collector hydrauli- cally |inked via
non-return valve to the water supply collector. This cBQTe{d’tthh /pﬂe&'énZé?
brief |oss of pres- sure in the conpression collector so that there is no
break in liquid supply on switching fromone container to another.

4

Figures 1, 2 and 3 illustrate the different
stages of a fire extinguishing procedure in a room.

Figures 4, 5 and 6 illustrate the corresponding
situations in a hydraulic accumulator utilized as a

5 drive unit.

Figures 7, 8 and 9 show three embodiments of
drive units having a relatively large capacity.

Figure 10 shows an application of the invention,
for a larger space, such as a restaurant room.

10 In figures 1, 2 and 3, a room is indicated by
the reference numeral 1. In the ceiling of the room 1
is mounted a spray head or sprinkler 2 with e.g. four
nozzles 3 directed obliquely outwards and downwards.

When water only  is sprayed at a drive pressure

15 e.g. from about 200 bar to about 120 bar, a
concentrated fog-like liquid spray 4 is obtained which
is capable of striking through rising smoke gases down
to the floor of the room to extinguish, or at least
suppress even a violent fire at the floor level.

20 A concentrated fog-like liquid spray 4 is
obtained by means of a certain combination of the
mutual distance between the nozzles of the spray head-
or sprinkler 2, of the direction of the nozzles 3, of
the outiets of the nozzles 3 which determine the

25 droplet size, and of the drive pressure of the liquid.
At the right combination of these factors, which
combination, due to the absence of a reliable theory
and formula, can be determined by experiments, there
is produced a suction which keeps the fog-like liquid

30 spray togéther, as illustrated by arrows 5 and 6 in
figure 1. It is hereby essential that air can be
sucked in to the spray head 2 along the ceiling of the
room, behind the nozzles 3 of the spray head, which
means that the nozzles 3 should not be too close to

35 the ceiling; a distance of about five centimetres is
usually sufficient. Together with the air, arrows 5
This Sheet Has B
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-2- WO A-92/22353, which is prior art urider the provi- REPLACEMENT SHEET
sions of Article 54(3) EPC, discloses a nethod of and equi pnent for
fighting fire in which a concentrated fog- like liquid spray with a strong
penetration power is first generated under a high operat ipm-megsgu;g @de g
t hen subsequently the operating pressure is reduced gradu- ally-to generate
a spread fog-like liquid spray. The aimof the invention is to provide a
new net hod and a new installation for fighting fires which include dif-

5

and 6, smoke gases and carbon monoxide are sucked in
to participate in fighting the fire when they follow
along with the fog-like liquid spray 4.
In the situation illustrated in figure 1, there
5 is thus a rather strong circulation of liquid fog and
smoke gases from the floor of the room up to -the
ceiling and down again, but the effect near. the
ceiling, especially in the corner areas 7 where the
walls and the ceiling meet, is somewhat limited;
10 smaller fires, e.g. cable fires, have a tendency to
remain smouldering. _
According to the invention it 1is therefore
suggested that the concentrated fog-like liquid spray
4 is scattered after a predetermined time, by breaking
15 the aforementioned combination necessary in order to
obtain the concentrated spray 4, by mixing a high
pressure gas, preferably nitrogen drive gas from one
or a plurality of high pressure hydraulic accumulators
forming a drive unit for the spray head 2, into the
20 liquid. Due to the thereby decreased droplet size, in
combination with an at least momentarily increased
velocity out of the nozzles 3, the suction indicated
by the arrows 5 and 6 is weakened so much, that the
spray is no longer held togther and instead is
25 obtained a more spread liquid fog configquration, as
indicated by the arrows 8 in figure 2. The high flow
velocity and the reflection from the walls of the room
result in a strong turbulence, indicated by 4a in
figqure 2, as well as a finely distributed liguid fog,
30 shown in grey colour and indicated by 9 in figure 2.
As long as the amount of gas fed into the
extinguishing liquid is comparatively small, as in
figure 2, the finely distributed liquid fog 9, which
is effective in finally extinguishing rather small
35 fires in general, and smouldering fires in particular,
has certain difficulties in reaching into the corner
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ficult snouldering fires. Accordingly, the present inyvention provides a

met hod for fighting fire, in . particular in a room said nethod conprising
the steps of formng a liquid spray having conparatively |arge droplets and
a good pene- tration power for at |east suppressing a@gTAl RB8d oy pep a
scattered spray conprising a mxture of liquid and a non-conbusti bl e gas
for extinguishing snouldering fire seats; characterized in that in said
first step a high pres- sure of up to 300 bar is used for form ng the
liquid spray, the droplets are sprayed as a’ concentrat ed fog-like lig-

high. An outlet valve provided in the outgoing line,
not shown, is closed.
When the extinguisher is activated, the high
pressure drive gas starts driving the water out
5 through the pipe 15 to the outlet 14 and further to
at least one spray head or sprinkler to produce a fog-
like liquid spray having a droplet size of typically
50 to 150 microns and capable of penetrating hot smoke
gases generated by the fire, in order to at least
10 suppress the fire. '
The water level gradually sinks in the container
12 whereas the gas space 19 becomes larger,
correspondingly; and the gas pressure falls. In figure
4 the water level 11 has not yet reached the aperture
15 17 in the wall of the tube 5 and the hydraulic
accumulator delivers water only. If the initial charge
pressure of the hydraulic accumulator is about 200
bar, the aperture 17 can preferably be positioned so
that the gas pressure of the accumulator has decreased
20 to e.g. about 120 bar when the the water level reaches
the aperture 17.

In figure 5 the water level has passed the wall.
aperture 17 of the tube 15 and gas flows through the
aperturé 17 into the water flow, as indicated in

25 figure 5 by gas bubbles 23. Due to the intermixed gas,
the size of the droplets in the fog-like liquid spray
is reduced, and the spray loses its penetration power
to such an extent that it takes the form of a
turbulent water/éas-fog, which fills the fire room in

30 a considefably more even manner as what the initially
sprayed more concentrated fog spray did.

In figure 6 the water level has passed the
second wall aperture 18 also, and more drive gas flows
into the tube 15, as indicated by bubbles 24 in figure

35 6. It is of course possible to provide apertures in
the tube wall at more than two levels and to provide a
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uid spray that is generated by a plurality of nozzles hav- ing such a
conbi nati on of nutual separation, spray direction and outlet configuration,
whi ch together with the high pressure produces 'a suction which is such that

the fog-like liquid sprays of the nozzles together forp. cept r at
foglike liquid spray, and in that in said second step %ﬁ%ﬁf/ﬁ@ ‘L? %eﬂe
concentrated fog-like liquid spray is stopped by |owering the high pressure
and by interm xing the non-conbustible gas with the lig- uid to be sprayed

fromthe nozzles, whereby a scattered spray ® the formof a turbul ent.

liquid fog is forned,
g d plurality of apertures at each level. In general the

desired effect 1is accomplished by a few small
apertures having a diameter of e.g. 1 to 2 mm. The
aperture 18 can be positioned such that the gas

5 pressure of the hydraulic accumulator has decreased to
about 70 bar when the water level reaches the aperture
18.

As the amount of gas mixed into the liquid

increases in proportion to the amount of liquid, the

10 droplet size will decrease further, as well as the
turbulence of the liquid fog, which latter still
remains sufficiently strong to £fill the whole fire
room essentially evenly with the 1liguid fog,
especially if nitrogen gas is used as drive gas for

15 the hydraulic accumulator. Since nitrogen gas is a
little lighter than air, it will gradually rise
towards the ceiling and thereby bring along liquid
droplets.

By mixing drive gas in this manner into the flow

20 of extinguishing liquid it is possible to maintain an
effective liquid spray until the container 12 is
practically completely empty, whereat the pressure of
the drive gas has fallen considerably. The pressure
fall of the drive gas is in fiqures 4-6 illustrated by

25 - the different positions of the indicator of the
manometer 22.

In the embodiments of figures 7, 8 and 9, the
drive unit of the fire—fighting equipment is generally
indicated by 30. Three hydraulic accumlators are

30 indicated by 31 and correspond to the accumlator 11 in
figures 4-6, each accumulator 31 thus comprising an
inner tube 32 like the tube 15 in figures 4-6, wall
apertures included. The drive units 30 are in figures
7-9 in a state of readiness, i.e. the accumulators 31

35 are filled with liquid, numeral 33 in figure 7.

A common source of drive gas for the hydraulic
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By a fog-like spray is neant a spray of snmall drop- lets having a dianeter
typically of from30 to 150 mcrons and preferably set in a strong whirling
nmoti on. As nentioned hereinabove, by a high charge pressure is here in
general meant a pressure of from about- 30 bar up to @#MBU/FBYHE H& L a2 9
conpared to an operating pres- sure of generally 2 te 10 bar in
conventional sprinkler installations which produce a rain-Ilike spray. It
shall be noted, however, that the values gigen above are not absol ute;
definite limting values being difficult to~present. '

accumlators 31, in figures 7-9 a pressure container
with nitrogen gas and a charge pressure of about 200
bar, is indicated by 34. Connection means for gas into
the accumulators and for ligquid and a mixture of
5 liquid and gas, respectively, out of the accumulators
are indicated by 35, a common outlet line for the
accumlators is indicated by 36 and a pilot wvalve
therein is indicated by 37. An automatic, e.g.
electrically operated pilot valve for connecting the
10 gas container 34 is indicated by 38, a manually
operable valve for the same purpose is indicated by 39
and a valve for filling and possibly emptying the
accumulators is indicated by 40.
The drive unit of figure 7 works in the same way
15 as has been described in the foregoing with reference
to figures 4-6.

The drive unit of figure 8 comprises an
additional hydraulic accumlator indicated by 41 and in
parallel with the accumulators 31, and like these

20 having an inner tube 32 with wall apertures. The
accumulator 41 has preferably nitrogen gas as drive
gas, like the accumulators 31, but the charge pressure .
is relatively low, e.g. about 25 bar. This additional
accumulator 41 is used for spraying liquid and a
25 mixture of ligquid and gas, respectively, through
activated spray heads in the beginning of the
. extinguishing process, in order to cool these spray
heads and secure that the lines to the spray heads are
. filled with liquid before commencing high pressure
30 liquid spraying.

In the drive unit of figure 9, a liquid pump 43
takes care of cooling the spray heads and £filling the
lines to them before spraying high pressure liquid.
The pump 43 can further be used for refilling the

35 hydraulic accumulators when emptied, preferably with a
simultaneous cooling spray to the fire seat.
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Larbe fires are extinguished or are at |east sup- pressed to a great extent
by the effect of steam genera- tion. The steam prevents oxygen from

entering into the REPLACEMENT SHEET -3- firé and th tol f steam
absorbs | arge anobunts of heat. For smallter fires and sﬁﬂgfzgggﬁg9g1ﬁé%§i§
is essential that the air sucked into the fire seat should

10

In the embodiments of fiqures 7 to 9 it is
possible to, instead of a separate gas container 34 in
common for the accumulators 31, have the accumulators
31 made as the accumulator 11 in figures 4 to 6.

5 Figure 10 shows an application of the invention
for a larger space, such as a restaurant room, which
in figure 10 is viewed from above and is indicated by
50. the room is monitored by a number of groups of
spray heads, the action area of one such group is in

10 fiqure 10 shown in grey colour. A group comprises a
number of activating, or primary spray heads or
sprinklers 51 and a preferably somewhat greater
number of secondary spray heads 52. When a primary
spray head 51 is activated as a result of a fire

15 withing its action area, all spray heads of that
particular group are activated by means of a governor
valve 53, e.g. in the way as presented in the
international patent application PCT/FI92/00316. Those
spray heads which are positioned along the periphery

20 of the action area of the group bar the action area
off from the rest of the restaurant room by producing
curtains of liquid fog. Within the thus restricted
area the function is essentially the same as described
in the foregoing.

—_— .

This Sheet Has Been Rei

i



have a liquid content sufficient for cooling. Preferably, the initially

utilized fog- | i ke tiat-d—spray—-s-scattered by interm xing therein a gas
"which is lighter Hiﬂﬂy air referably nitrogen, so that the interm xed gas,

preteray or ve N ORMIREH onc. vt o e 8 PRKRS Lo

ri ses and brings
ensure that fire seats in the upper regions of a roomare extingui shed by
t he conbi ned effect of the gas itself and of the liquid.drop- lets
following with the gas. Wen nitrogen gas addunul ates at the ceiling,
Claims:
1. Method for fighting fire, in particular in a
room, characterized in
that the fire is initially, in a first step,
) fought by means of at least one fog-like liquid spray
(4) having comparatively large droplets and a good
penetration power, in order to at least suppress the
fire, and
- that thereafter, in a second step, the initially

10 utilized fog-like liquid spray is scattered, by mixing
a pressurized non-combustible gas into the liquid, to
form a turbulent liquid fog (9) for filling the fire
room at least essentially evenly and for extinguishing
smouldering fire seats.

15 2. Method as claimed in claim 1, characterized
in that the initially utilized fog-like liquid spray
is scattered by intermixing therein such a gas which
is lighter than air, so that the intermixed gas rises
and brings liquid droplets towards the ceiling of the

20 - room, in order to ensure that fire seats in the upper
regions of a room are extinguished by the combined
effect of the gas iself and of the liquid droplets:
following with the gas.

3. Method as 'claimed in claim 2, characterized

25 in that the initially utilized fog-like liquid spray
is scattered by intermixing therein nitrogen gas,

» preferably drive gas from at least one hydraulic high
pressure accumulator. |
. ' 4. Method as claimed in claim 1, characterized

30 in that the initially utilized fog-like liquid spray
is scattered by intermixing therein argon gas.

5. Installation for fighting fire, in particular

a fire in a room, characterized in that it
comprises
35 at least one spray head capable of producing a

fog-like liquid spréy at a high operating pressure and
_________“__;______'
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t oget her mﬁth,sna++’dT6§TEf§’Ghich_due to thé turbul ence remain airborne

-for a conparati vel ' ‘fires, for exanple snoul dering cable fires
-and the |ike, Qi"“\mg ﬁa‘““‘\m\‘ | evel are effectively snothered. By
o . 1W &

successi vel y,

e,s irfcreasi ng the anpunt of' i RGT)Fked gas0in2 9

irelation to the liquid, snmaller droplets are accordingly obtained, wth a
"pro- longed airborne tine in spite of a gradually decreasing turbul ence.
there is reason to assume that a sonewhat greater concentration of liquid

spray in the | ower
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35

regi on
having a good penetration power,

a drive unit with at least one hydraulic
accumulator chargeable to a high initial drive
pressure,

that the liquid is arranged to be driven out
through a tube (15) which starts at the bottom

|

portion of the liquid space (20) of the accumulator

(11) and extends through the gas space (19) of the
accumulator to the outlet (14) thereof, and

that said tube has at least one aperture (17;
18) in its wall, at a predetermined distance from the
outlet end of the tube and with a predetermined
diameter, so that drive gas flows into the tube (15)
through said at least one aperture (17; 18) in the
wall, when the liquid level (21) in the hydraulic
accumulator has descended to said aperture, '

in order to thereby scatter the. initially
produced fog-like liquid spray (4) into a turbulent
liquid fog (9). '

6. Installation as <claimed in claim 5,
characterized in that said tube (15) has a

plurality of apertures (17,18) in its wall, at

different levels, so that as the gas pressure of the
hydraulic accumulator decreases, the amount of drive
gas mixed into the extinguishing liquid increases.

7. Installation as c¢laimed in c¢laim 5,
characterized in that the drive gas is nitrogen gas
with an initial charge pressure of about 200 bar.

8. 1Installation as claimed in claim 5,
characterized in

that the drive unit comprises a plurality of
hydraulic accumlators (31) coupled in parallel and

that a souce (34) of high pressure gas is
arranged to deliver drive gas to +the hydraulic
accumulators in common.

9. Installation as claimed in -claim 8,
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of the room woul d be of advantage in the final stage of the extinguishing
process, argon-gas, for exanple, can be used as the interm xi ng gas. -The

present inventio n installation for fi htln fire, i
particular in a mﬂm Elm L‘@ﬂ!ﬁl ation conprising aP (E}/g 4D 100k 2'g
producing a liqu sa drive unit including at |east one hydraulic
accunmu- | ator having an outlet connected to the spray head, the at | east
one hydraul i ¢ accumnul ator conprising a I|ngd space, a gas space, and a
tube which extends fromthe bottom portion™of the |iquid space through the
9as characterized in that the drive unit comprises at
least one additional hydraulic accumulator (41l), or a
pump (43), coupled in parallel with the other
hydraulic accumulators (31) and having a relatively
S low drive pressure and arranged to deliver liquid and
liquid and gas, respectively, in the initial stage of
the extinguighing process, in order to £ill the
outgoing line with liquid and to cool spray heads and
nozzles, respectively, before initiating spray with
10 high pressure liquid.

10. Installation as claimed. in claim 9,
characterized by a pressure gquard (42) for, at a
predetermined reduced drive pressure in the line going
out from said additional hydraulic accumulator (41) to

15 the fire seat, effect connection from the pressure gas
source (34) to the other parallel hydraulic

accumulators (31).

/
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space to the outlet, the tube having at | east one aper- ture in its wall,
at a predeterm ned distance fromthe out- let end of the tube and with a
-predeterm ned dianeter, so that drive gas flows into the tube through the
at |east one aperture in the wall when the |evel of HGT/Fludd/ On0th2 dat

| east one hydraulic accumul ator has fallen to that of the at |east one
aperture thereby interm xing with the REPLACEMENT SHEET |iquid and

producing a scattered spray; characterizedlhn that the spray head has a
plurality of nozzles each

Abstract

The object of the invention is to provide a new

method and a new installation for fighting fire,

5 including difficult smouldering fires, such as cable

fires e.g. in the upper region of a room where the

walls meet the ceiling. The fire is initially, in a

first step, fought by means of at least one fog-like

liquid spray having comparatively large droplets and a

10 good penetration power, in order to at least suppress

the fire, and thereafter, in a second step, the

initially utilized fog-like liquid spray is scattered,

by mixing a pressurized non-combustible gas into the

liquid, to form a turbulent liquid fog for filling the

15 . fire room at least essentially evenly and for
extinguishing smouldering fire seats.

(Figure 1)
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-4- adapted to generate a fog-like spray at a high operating pressure, the
nozzl es having such a conbi nati on of nut-ual: separation, spray direction and
“outlet configura- tion, vvhlchtogether with a high pressuw Pz t @29
bar produces a suction that is such §hat the fog-1like. |qu i:lgpre{()u\?{P
the nozzles together forma concentra ed fog-l ike liquid spray with good

penetration power. Prefer Iy t t ubenha ural ify of apertures at
different levels inits 1, so H&\e%)? spress re of
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t he hydraulic accunul ator decreases the anpunt of drive gas mixed into the
extinguishing liquid increases. For relatively small spaces it may be
"sufficient to have a drive unit conprisi-ng one single hy accu-
mulator. In installations requiring 22 | arger capacity i téjé‘gy iréﬁe(a@ope" £o%
use a plurality of hydraulic accumnul tPor s coupled .in parallel and with a
common hi gh pressure gas source, for exanple a pressure bottle filled with

nitrogen gas. Preferred enbodi nents of the present invention will now be
descri bed herei nbel ow by way of 4Ranpl e2on \

10—

9./.
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with reference to the acconpanying drawi ngs, in which: Figures 1, 2 and 3
illustrate the different stages of a,pmethod for fighting\}_.j' I gz, 10 '
accordance with a preferred enbodi et of the present in edﬁTf%lngsF{é]uﬁerﬁsb}?
5 and 6 illustrate the correspondi ng stages in a hydraulic accumul ator
acting as a drive unit in an installation for fighting fire according to a
preferred enbodi nent of the pregent invention; Figures 7, 8 and 9 shom_
three drive unifsS \ya@agf«“4|atively |arge capacity fgh 7 [
e according to further prferiipblaans

12
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ments of the present- invention; and Figure 10 shows an application of the
.invention in a | arger space, such as a restaurant room L gures .1, nd
3, aroomis indicated by refer- e%c nunmeral 1. In thepk&/la‘%gg(ffot%ézgﬁom
1 is nounted a spray head or sprinkl 2 with, for exanple, four noz- zles
3 directed obliquely outwards and downwards. \Wen wat ggonl y i s sprayed at
a drive pressure of for exa e fromabout 200 bar out 120 bar, a con-
centrated fog-like liquid sxay 4 is obtained whichdis
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Method and installation for fighting fire

The present invention relates to a method and an
installation for fighting fire.

A problem with fighting a fire in a room by means
of a preferably automatically releasable installation
for fighting fire is that the main fire seat, and
secondary fire seats and smaller fires in general as
well, may not be totally extinguished but can remain
smouldering.

Difficult smouldering fires are in particular
fires in the upper region of a room where the walls
meet the ceiling, e.g. cable fires.

The object of the invention is to provide a new
method and a néw installation for fighting fire,
including difficult smouldering fires.

The method accordning to the invention is mainly
characterized in that the fire is initially, in a
first step, fought by means of at least one fog-like
liquid spray having comparatively large droplets and a
good penetration power, in order to at least suppress
the fire, and thereafter, in a second step, the
initially.utilized fog-like liquid spray is scattered,
by mixing a pressurized non-combustible gas into the
liquid, to form a turbulent liquid fog for filling the
fire room at least essentially evenly and for
extinguishing smouldering fire seats.

By a fog-like spray is meant a spray of small
droplets having a diameter typically 30 to 150 microns
and preferably set in a strong whirling motion. As
earlier mentioned, by a high charge pressure is here
in general meant from about 30 bar up to about 300
bar, as compared to an operating pressure of generally
2 to 10 bar in conventional sprinkler installations
which produce a rain-like spray. It shall be noted,
however, that the values given above are not absolute;
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of these factors, which conbination, due to the absence{o'irfpai-A SMEND SHEET |
theory and formula, can only be determ ned by experinenjajion, a SUCTTOn j s

produced which keeps the fog-like liquid spray 4 togethger el sda; at
by arrows 5 and 6 in Figure 1. It is hereby essential tha} glssrbctacjnWé

sucked into the spray head or sprinkler 2 along the cei}i’

behi nd the nozzles 3 of the spray head or sprinkler 2, pwhich neans that tjhe
nozzles 3 should not be too close to the ceiling. A distance of apour—fftve

centinmetres is usually sufficient. Together with the air, as shown by

arrows 5 and 6’deED§ftgaifﬁlt1ng values are difficult to present.
Large fires are extinguished or are at least

suppressed to a great extent by the effect of steam
generation; the steam prevents oxygen from entering
into the fire and the generation of steam .binds large
amounts of heat. For smaller fires and smouldering
fires it is essential that the -air sucked into the
fire seat shall have a liquid content sufficient for
cooling. . '

Preferably the initially utilized fog-like liquid
spray is scattered by intermixing therein such a gas
which is lighter than air, preferably nitrogen, so
that the intermixed gas, preferably drive gas from at
least one hydraulic high pressure accumulator, rises
and brings liquid droplets to the ceiling of the room,
in order to ensure that fire seats in the upper
regions of a room are extingquished by the combined
effect of the gas itself and of the liquid droplets
following with the gas.

When nitrogen gas accumulates up under the
ceiling, together with small droplets which due to the
turbulence remain airborne for a comparatively long
time, e.é. smouldering cable fires and the like at the
ceiling level are effectively smothered.

By successively, or step~wise, increasing the
amount of intermixed gas in relation to the 1liquid,
accordingly smaller droplets are obtained, with a
prolonged airborne time in splte of a gradually
decreasing turbulence.

If there is reason to assume that a somewhat
greater concentration in the lower tegion of the room
would be of" advantage in the final stage of the
extinguishing process, e.g. argon gas can be used as
intermixing gas. o

A preferred embodiment of the installation

according to the invention comprises _;““““ﬁ—-—-__\“__
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and carbon nonoxide are sucked in to participate in fighting the fire when
followng along wwth the fog-like liqg- uid spray REP{AGEIEW@HEET
“illustrated in Figure 1, there is thus a rather
liquid fog and snoke gases fromthe floor of the
and back down again, but the effect near the ceilj
corner areas 7 where the walls and the ceiling ne
and snaller fires, for exanple cable fBres, have ja tendency to remdi n
snoul deri ng. Accordlng to the invention the concel
at least one spray head capable of produc1ng a

fog-like 11qu1d spray at a high operating pressure and
having a good penetration power, '

a drive unit with at 1least one hydraulic
accumulator chargeable to a high initial drive
pressure, .
the liquid being arranged to be driven out

through a tube which starts at the bottom portion of
the liquid space of the accumulator arnd extends
through the gas space of the accumulator to the outlet
thereof, and
said tube having at least one aperture in its
wall, at a predetermined distance from the outlet end
of the tube and with a predetermined diameter, so that
drive gas flows into the tube through said at least
one aperture in the wall, when the liquid level in the
| hydraulic accumulator has reached said aperture,
in order to thereby scatter the initially
produced fog-like liquid spray into a turbulent liguid
fog. . :
Preferably said tube has a plurality of
apertures in its wall, at different levels, so that .
as the gas pressure of the hydraulic accumulator
decreaseé, the - amount of drive gas mixed into the
extinguishing liquid increases.

For relatively small spaces it may be sufficient
to have a drive unit comprising one single hydraulic
accumulator. In installations requiring a larger
capacity it is preferable to use a plurality of
hydraulic'accumulators coupled in parallel and with a
common high pressure gas source, e.g. a pressure
bottle filled with nitrogen gas.

The invention shall in the following be
described in more detail, with reference to
exemplifying preferred embodiments shown in the
attached drawing. '
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liquid spray 4 is scattered after a predetern1ned tine. This is achieved by
breaki ng the aforenenti oned conbi - nation necessprpEpi Kc l\ﬁ' gHEﬂe
concentrated fog-like lig- uid spray. 4, and m xihg rg gas,
preferably nitrogen drive gas fromone or a plurjpljty of high prled- sure
hydraul i c accunmul ators formng a drive unit for fh é;& BﬁCh%f! qr |sprinkl er
2, into the liquid. Due to the thereby decreasedf droplet size, iln}
conbination with an at |east nonmentarily increased velocity out off the noz-
zles 3, the suction indicated by arrows45 and 6 Ls.weak-_ened tao _duch an

extent that the spray is no |onger held . )
Figures 1, 2 and 3 illustrate the different

stages of a fire extinguishing procedure in a room.

Fiqures 4, 5 and 6 illustrate the corresponding
situations in a hydraulic accumulator utilized as a
drive unit.

Figures 7, 8 and 9 show three embodiments of
drive units having a relatively large capacity.

Figure 10 shows an application of the invention,
for a largef space, such as a restaurant room.

In figures 1, 2 and 3, a room is indicated by
the reference numeral 1. In the ceiling of the room 1
is mounted a spray head or sprinkler 2 with e.g. four
nozzles 3 directed obliquely outwards and downwards.

When water only is sprayed at a drive pressure
e.g. from about 200 bar to about 120 bar, a-
concentrated fog-like liquid spray 4 is obtained which
is capable of striking through rising smoke gases down
to the floor of the room to extinguish, or at least
suppress even a violent fire at the floor level.

A concentrated fog-like 1liquid spray 4 is
obtained by means of a certain combination of the
mutual distance between the nozzles of the spray head .
or sprinkler 2, of the direction of the nozzles 3, of
the outlets of the nozzles 3 which determine the
droplet size, and of the drive pressure of the liquid.
At the right combination of these factors, which
combination, due to the absence of a reliable theory
and formula, can be determined by experiments, there
is produced a suction which keeps the fog-like liquid
spray togéther, as illustrated by arrows 5 and 6 in
figure 1. It is hereby essential that air can be
sucked in to the spray head 2 along the ceiling of the
room, behind the nozzles 3 of the spray head, which
means that the nozzles 3 should not be too close to
the ceiling; a distance of about five centimetres is
usually sufficientl Together with the air, arrows 5
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. together and instead a nore spread liquid fog c'onf'dlEPhACEMEM 5§Egbt ai ned,

as indicated by arrows 8 in Figure 2. The high fl erocity and tlhg
reflection fromthe walls - 6 - R ¥E996SHERT of
the room1 result in a strong turbul ence, indicate @?:?grence sign 4a in
Figure 2, as well as a finely distrib- uted |[iquidjfi ' e

col our and indicated by reference sign % I n Figure}?2.

and 6, smoke gases and carbon monoxide are sucked in
to participate in fighting the fire when they follow
along with the fog-like liquid spray 4.

In the situation illustrated in figure 1, there
is thus a rather strong circulation of liquid fog and
smoke gases from the floor of the room up to the
ceiling and down again, but the effect near the
ceiling, especially in the corner areas 7 where the
walls and the ceiling meet, is somewhat limited;
smaller fires, e.g. cable fires, have a tendency to
remain smouldering.

According to the invention it -is therefore
suggested that the concentrated fog-like liquid spray
4 is scattered after a predetermined time, by breaking
the aforementioned combination necessary in order to
obtain the concentrated spray 4, by mixing a high
pressure gas, preferably nitrogen drive gas from one
or a plurality of high pressure hydraulic accumulators
forming a drive unit for the spray head 2, into the
liquid. Due to the thereby decreased droplet size, in
combination with an at least momentarily increased
velocity out of the nozzles 3, the suction indicated
by the arrows 5 and 6 is weakened so much, that the
spray is no longer held togther and instead is
obtained a more spread liquid fog configuration, as
indicated by the arrows 8 in figure 2. The high flow
velocity and the reflection from the walls of the room
result in a strong turbulence, indicated by 4a in
figure 2, as well as a finely distributed liquid fog,
shown in grey colour and indicated by 9 in figure 2.

As long as the amount of gas fed into the
extinguishing liquid is comparatively small, as in
figure 2, the finely distributed liquid fog 9, which
is effective in finally extinguishing rather small
fires in general, and smouldering fires in particular,
has certain difficulties in reaching into the corner
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As | ong as the anount of gas fed into the extin- guishing I|qU|d IS
conparatively small, as in Figure 2, the finely distri
which is effective in finally extlngU|sh|ng rat her s
and snoul dering fires in particular, has certain diffi
into the corner areas at the ceiling of the room 1. Extihgyi-shi S
fires is achieved by feeding, in a third step, a great ab&iﬁkﬁgﬁ@%as

| REPLAGEMENT §HE

I N
udg

the extin- guishing liquid, said third step being illupttated in Eigu

[a)

When hydraulic accunul ators are used as & drive unit

areas up in the room.

This problem is solved by, in a third step,
feeding a larger amount of gas into the extinguishing
liquid, said third step being illustrated in figure 3.
When hydraulic accumulators are used as drive unit for
the spray head or sprinkler 2, the third step can be
commenced when the drive pressured has decreased to
about 70 bar. The fog-like liquid sprays are now
spread out further, the turbulence 4b is weakened
more, and the finely distributed liquid fog 9 can fill
even the corner areas 7 up in the room, especially
when using a mixing gas lighter than air, such as e.g.
nitrogen gas. The nitrogen gas then gradually
accumulates at the ceiling, as indicated by arrows 10
in figure 3, and brings along small droplets. Nitrogen
gas alone has a smothering effect which is improved by
the water droplets which have a cooling effect also.

In figures 4-6 a hydraulic accmulator is
generally indicated by he reference numeral 1ll. The
hydraulic accumulator comprises a pressure container
12 with an inlet 13 for compressed gas, e.g. nitrogen
gas, and an outlet 14 for connection to an outgoing
line or hose. '

In the container 12 is arranged a tube 15 with an
inlet 1t near the bottom of the container and with the
opposite end connected to the outlet 14. The pipe 15
has two apertures 17 and 18 in its wall, at different
levels in such a manner that the aperture 17 is
relatively far from the tube inlet 16 whereas the
aperture 18 is considerably closer to the tube inlet
16. The reference numeral 19 indicates a gas space, 20
indicates water, 21 indicates the water surface, or
water level, and 22 indicates a manometer.

In the state of readiness, the container 12 is to
a great extent filled with liquid, preferably water,
i.e. the gas space is small and the gas pressure is
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for the spray head or sprinkler 2, the third step can be comenced when the
drive pressure has decreased to about 70 bar. The fog-like liquid sprays
are now spread out further, the turbulence 4b is furtfe -
finely distributed liquid fog 9 can fill even the cor eéEé$®§@E§F§WE.,e
ceiling of the room1, especially when using a m xi ngjggs |ighter thah ir,
such as for exanple nitrogen gas. The nitrogen gas thentgiE3DEC W99 cun-
| ates at the ceiling, as indicated by arrows 10 in Fi guge 3, and bringst
along with it small droplets. Nitrogen gad al one has f ect
which is inproved by the )
high. An outlet valve provided in th
not shown, is closed.

When the extinguisher is activated, the high

he

=

pressure drive gas starts driving the water out
through the pipe 15 to the outlet 14 and further to
at least one spray head or sprinkler to produce a fog-
like liquid spray having a droplet size of typically
50 to 150 microns and capable of penetrating hot smoke
gases generated by the fire, in order to at least
suppress the fire.: ' :

The water level gradually sinks in the container
12 whereas the gas space 19 becomes larger,
correspondingly, and the gas pressure falls. In figure
4 the water level 11 has not yet reached the aperture
17 in the wall of the tube 5 and the hydraulic
accumulator delivers water only. If the initial charge
pressure of the hydraulic accumulator is about 200
bar, the aperture 17 can preferably be positioned so
that the gas pressure of the accumulator has decreased
to e.g. about 120 bar when the the water level reaches
the aperture 17.

In figure 5 the water level has passed the wall.
aperture 17 of the tube 15 and gas flows through the
aperturé 17 into the water flow, as indicated in
figure 5 by gas bubbles 23. Due to the intermixed gas,
the size of the droplets in the fog-like liquid spray
is reduced, and the spray loses its penetration power
to such an extent that it takes the form of a
turbulent water/éas—fog, which fills the fire room in
a considefably more even manner as what the initially
sprayed more concentrated fog spray did.

In figure 6 the water level has passed the
second wall aperture 18 also, and more drive gas flows
into the tube 15, as indicated by bubbles 24 in figure
6. It is of course possible to provide apertures in
the tube wall at more than two levels and to provide a
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wat er droplets which also have a cooling effect In Figures 4 to 6
hydraul i ¢ accunul ator is gener- ally indicated by-
hydraul i ¢ accunul ator 11 conprises a pressure contammétkﬂﬂﬂﬁﬁﬁ
for conpressed gas, for exanple nitrogen gas, and janrouttet 14 for

connection to an outgoing line or hose. In the conrgaj ngr @?aﬁ%rra ged a
ot % t he contii ner
[he the—15

tube 15 with one end formng an inlet 16 near the
12 and the opposite end connected to theyoutlet 14 :
apertures 17, 18 at different levels inits

plurality of apertures at each level. In general the
desired effect is accomplished by ‘a few small
apertures having a diameter of e.g. 1 to 2 mm. The
aperture 18 can be positioned such that the gas
pressure of the hydraulic accumulator has decreased to
about 70 bar when the water level reaches the aperture
18. |

As the amount of gas mixed into the liquid
increases in proportion to the amount of liquid, the
droplet size will decrease further, as well as the
turbulence of the 1liquid fog, which latter still
remains sufficienﬁly strong to £fill the whole fire
room essentially evénly with the ligquid fog,
especially if nitrogen gas is used as drive gas for

" the hydraulic accumulator. Since nitrogen gas is a
little lighter than air, it will gradually rise
towards the ceiling and thereby bring along 1liquid
droplets.

By mixing drive gas in this manner into the flow
of extinguishing liquid it is possible to maintain an
effective liquid spray until the container 12 is
practically completely empty, whereat the pressure of
the drive gas has fallen considerably. The pressure
fall of the drive gas is in figures 4-6 illustrated by
the different positions of the indicator of the
manometer 22.

In the embodiments of figqures 7, 8 and 9, the
drive unit of the fire-fighting equipment is generally
indicated by 30. Three hydraulic accumlators are
indicated by 31 and correspond to the accumlator 11 in
figures 4-6, each accumulator 31 thus comprising an
inner tube 32 like the tube 15 in figures 4-6, wall
apertures included. The drive units 30 are in figures
7-9 in a state of readiness, i.e. the accumulators 31
are filled with liquid, numeral 33 in figure 7.

A common source of drive gas for the hydraulic
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wal |, in such a manner that one aperture 17 is relatively far fromthe tube
inlet 16 whereas the other aperture 18 is considerably _closer tg the fube
i'nl et 16. Reference nuneral 19 indicates a gas space, rﬁa‘p@Ammmgmpl 20

i ndi cates water, reference nuneral 21 indicates the watg+—st-faee—ar-Wdt er
| evel, and reference nuneral 22 indicates a nanoneter ?8 tate df
readi ness, the container 12 is to a 0 E

9

accumlators 31, in figures 7-9 a pressure container
with nitrogen gas and a charge pressure of about 200
bar, is indicated by 34. Connection means for gas into
the accumulators and for liquid and a mixture of
liquid and gas, respectively, out of the accumulators
are indicated by 35, a common outlet line for the
accumlators is indicated by 36 and a pilot valve
therein is indicated by 37. An automatic, e.gq.
electrically operated pilot valve for connecting the
gas container 34 1is indicated by 38, a manually
operable valve for the same purpose is indicated by 39
and a valve for filling and possibly emptying the
accumulators is indicated by 40.

The drive unit of figure 7 works in the same way
as has been described in the foregoing with reference
to figures 4-6.

The drlve unit of figure 8 comprises an
additional hydraulic accumlator indicated by 41 and in
parallel with the accumulators 31, and like these
having an inner tube 32 with wall ‘apertures. The
accumulator 41 has preferably nitrogen gas as drive
gas, like the accumulators 31, but the charge pressure .
is relatively low, e.g. about 25 bar. This additional
accumulator 41 is used for spraying liquid and a
mixture of liquid and gas, respectively, through
activated spray heads in the beginning of the
extinguishing process, in order to cool these spray
heads and secure that the lines to the spray heads are
filled with liquid before commencing high pressure
liquid spraying.

In the drive unit of figqure 9, a liquid pump 43
takes care of cooling the spray heads and filling the
lines to them before spraying high pressure liquid.
The pump 43 can further be used for refilling the
hydraulic accumulators when emptied, preferably with a
simultaneous cooling spray to the fire seat.
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-7- great extent filled with liquid, preferably water, that is, the gas
space is small and the gas pressure is high. An outlet valve provided in
the outgoing line (not shown) is closed. Wen the extinguisher is
activated, the high pres- sure drive gas starts driving the water out

t hrough the tube 15 to the outlet 14 and further to at

| east one spray head

or sprinkler 2 to produce a fog-like |iquid spray having a droplet size of
typtcally 50 to 150 m crons and capabhﬁ)of penetrating hot snoke gases

gener ated by

In the embodiments of figures 7 to 9 it is
possible to, instead of a separate gas container 34 in
common for the accumulators 31, have the accumulators
31 made as the accumulator 1l in figures 4 to 6.

Figure 10 shows an application of the invention
for a larger space, such as a restaurant room, which
in figure 10 is viewed from above and is indicated by
50. the room is monitored by a number of groups of
spray heads, the action area of one such group is in
figure 10 shown in grey colour. A group comprises a
number of activating, or primary spray heads or
sprinklers 51 and a preferably somewhat greater
number of secondary spray heads 52. When a primary
spray head 51 is activated as a result of a fire
withing its action area, all spray heads of that
particular group are activated by means of a governor
valve 53, e.g. in the way as presented in the
international patent application PCT/FI92/00316. Those
spray heads which are positioned along the periphery
of the action area of the group bar the action area
off from the rest of the restaurant room by producing
curtains of liquid fog. Within the thus restricted
area the function is essentially the same as described
in the foregoing.
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the fire, in order to at |least suppress the fire. The.water |evel gradually
sinks in the container 12, whereas the gas space 19 econes c i ngly

[ arger, and the gas prés*s“ur—e falls. In Figure 4 the]waamalkeemer saggh not

yet reachgmﬂne‘l ture 17 in the wall of th pe—to—an
hydraul i ¢ ﬁ" buﬂq I|vers water only. If th ni_t c ge
pressure of w , ccunul ator 11 is about 2 erj! %ﬁﬁeﬁ

aperture 17 is preferably positioned so that the gap hressure of t
accunmul ator 11 has decreased to about 1¥b bar when }he water |evel relaches

that aperture 17.

L vy )
o

Claims:
1. Method for fighting fire, in particular in a
room, characterized in

that the fire is initially, in a first step,
fought by means of at least one fog-like ligquid spray
(4) having comparatively large droplets and a good
penetration power, in order to at least suppress the
fire, and

that thereafter, in a second step, the initially
utilized fog-like liquid spray is scattered, by mixing
a pressurized non-combustible gas into .the liquid, to
form a turbulent liquid fog (9) for filling the fire
room at least essentially evenly and for extinguishing
smouldering fire seats.

2. Method as claimed in claim 1, characterized
in that the initially utilized fog-like liquid spray
is scattered by intermixing therein such a gas which
is lighter than air, so that the intermixed gas rises
and brings liquid droplets towards the ceiling of the
room, in order to ensure that fire seats in the upper
regions of a room are extinguished by the combined
effect of the gas iself and of the liquid droplets-
following with the gas.

3. Method as claimed in claim 2, characterized
in that the initially utilized fog-like liquid spray
is scattered by intermixing therein nitrogen gas,
preferably drive gas from at least one hydraulic high
pressure accumulator.

4. Method as claimed in claim 1, characterized
in that the initially utilized fog-like liquid spray
is scattered by intermixing therein argon gas.

5. Installation for fighting fire, in particular
a fire in a room, characterized in that it
comprises ' '

at least one spray head capable of producing a
fog-like liquid spréy at a high operating pressure and
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In Figure 5 the water | evel has passed the first aper- ture 17 of the tube

15 and gas flows through the first aperture 17 into the
i ndi cat ed—+n—F+gure—5-by—gas- bubbles 23. Due to the inte
size of the dr0ﬁlets in the fog-like liquid spray is red

| oses its ﬂ
t ur bul ent

nore even man- ner than the initially sp gyed nore conce
In Figure 6 the water |evel has further E ssed t he

having a good penetration power,

m I) to such an extent that it take
yglich fills the roomon fire infja

c
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a drive unit with at least one hydraulic

accumulator chargeable to a high initial drive

pressure,

that the liquid is arranged to be driven out
through a tube (15) which starts at the bottom
portion of the liquid space (20) of the accumulator
(11) and extends through the'gas space (19) of the
accumulator to the outlet (14) thereof, and

that "'said tube has at least one aperture (17;

18) in its wall, at a predetermined distance from the

outlet end of the tube and with a predetermined
diameter, so that drive gas flows into the tube (15)
18) in the
wall, when the liquid level (21) in the hydraulic

through said at least one aperture (17;

accumulator has descended to said aperture,

in order to thereby scatter th

e

initially

produced fog-like liquid spray (4) into a turbulent

liguid fog (9).

6. Installation. as claimed in

characterized in that said tube

(

claim 5,
15) has a

plﬁrali;y of apértures (17,18) in its wall, at
different levels, so that as the gas pressure of the

hydrauli¢c accumulator decreases, the amount of drive

gas mixed into the extinguishing liquid increases.

7. Installation as claimed in

claim 5,

characterized in that the drive gas is nitrogen gas

with an initial charge pressure of about 200 bar.

8. Installation as claimed in

characterized in

claim 5,

that the drive unit comprises a plurality of
“hydraulic accumlators (31) coupled in parallel and

that a souce (34) of high pressure gas 1is
arranged to deliver drive gas to the hydraulic

accumulators in common.

9. Installation as cLaimed in

This She
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second aperture 18, and nore drive gas flows into the tube 15, as indicated

by bubbles 24 in Figure 6—+—+s of course possible to provide apertures in
the tube wall at nore than two levels and to provide a plurality of aper-

ores ot each BB BN, e, dosired oriect s Sopomptished bv a

second aperture *18¢cah be positioned such that the gas pressure of the

hydraul i ¢ accurul at or has decreased to §90ut 70 bar when the water |evel
reaches that aperture 18. As the amount “0f gas mxed into the |liquid

characterized in that the drive unit comprises at .
least one additional hydraulic accumulator (41), or ‘a
pump (43), coupled in parallel with the other
hydraulic accumulators (31) and having a relatively
low drive pressure and arranged to deliver liquid and
liquid and gas, respectively, in the initial stage of
the extinguishing process, in order to fill the
outgoing line with liquid and to cool spray heads and
nozzles, respectively, before initiating spray with
high pressure liquid.

10. Installation as claimed in claim 9,
characterized by a pressure guard (42) for, at a
predetermined reduced drive pressure in the line going
out from said additional hydraulic accumulator (41) to
the fire seat, effect connection from the pressure gas
source (34) to the other parallel hydraulic
accumulators (31).
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I ncreases in proportion to the amount of liquid, the drop- let size wll
decrease further, aswill the turbul ence of the - 8- REPLACH!
liquid fog, the latter neverthel ess remaining sufficiently s

if nitrogen gas is used as a drive gas fdr the hydraulic acy
Since nitro- . S
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gen gas is a little lighter than air, it will gradually rise towards the
ceiling and thereby bring al ong I|qU|d drop- lets. By mxing drive gas in
this manner into the flow of extinguishing liquid it is possible to
maintain an effective liquid spray until the container 12 is practically
com pletely enpty, whereat the pressure2of the drive gas has fallen
considerably. The pressure fall of. the drive gas is in Figures 4 to 6
illustrated by the different positions of the indicator of the manoneter
22. In the enbodinents of Figures 7, 8 and 9, the drive

10—
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Fig. 3
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unit of the fire-fighting equipnment is generally indicated by reference
sign 30. Three hydraulic accurmul ators are indicated by reference sign 31
and correspond to the accumulator 11 in Figures 4 to 6; each accumulator 31
t hus conprising an inner tube 32 like the tube 15 in Fig- ures 4 to 6, wall
apertures included. The drive units 30-afe~in Figures 7 to 9 in a state of
readi ness, that is, the accunulators 31 are filled with liquid, reference
sign 33 in F|gure A_conmmon SQyir ce of drive gas for the hydraulic

accunul ators 31, @al‘ 0' 9 a pressure contai ng o 14

S4) Y 7]
) <iE
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with nitrogen gas and a charge pressure of about 200 bar, is indicated by

reference sign 34. Connection neans for gas into the accu

foor liquid and a mixture of liquid and gas, respectively, loREPEACEMENT SHEET
accunul ators 31 are indicated by reference sign 35, a co N outl et rine
for the accunulators 31 is indicated by def-erence sion 36 jand ?gpbgﬁtnygl e
therein is indi- cated by reference sign 37. An automatic,] dre ¥

electrically operated, pilot, val ve for connection to %9
is indicated by reference S|§? 38, a manually op

vallve for the sane

purpose is indi-

J F 42
% 5O [
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cated by reference sign 39 and a valve for filling and possibly enptying
the accunulators 31 is indicated by reference sign 40. The drive unit of
Fifgure 7 works in the sane way as has been descri bed herei nabove with
reference to Fig- ures 4 to 6. The drive unit of Figure 8 conprises an
addi tional hydraulic accunul ator indicate8 by reference sign 41
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9 and is in parallel with the other accunulators 31, and |ike these has an
inner tube 32 with wall apertures. The-additjonal accunul ator 41 has
‘preferably nitrogen gas as a drive gas, |ike the other accumul ators 31, but
the charge pressure is relatively low, for exanple about 25 bar. This
addi ti onal accumul ator 41 is used for #¥raying liquid and a nixture of
liquid and gas, respectively, through activated spray heads at the onset of
the extin- guishing process, in order to cool these spray heads and ensure

that the Tines to tOe S8 Rl PSR Eatd ol For FrerTING FIRE

Abstract

The object of the invention is to provide a new
method and a new installation for fighting fire,
including difficult smouldering fires, such as cable
fires e.g. in the upper region of a room where the
walls meet the ceiling. The fire is initially, in a
first step, fought by means of at least one fog-like
liquid spray having comparatively large droplets and a
good penetration power, in order to at least suppress
the fire, and thereafter, in a second step, the
initially utilized fog-like liguid spray is scattered,
by mixing a pressurized non-combustible gas into the
liquid, to form a turbulent liquid fog for filling the
fire room at 1least essentially evenly and for
extinguishing smouldering fire seats.

(Figure 1)
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W t h 1i quh?ﬂ bﬁ@tselcpMDClngﬂgp&ha pressure |iquid. spraying.

fLosoegi ‘tfes
In the drive

unit of {FHgUren9) a: pigui e, @umeﬂ&ﬁakes care of cooling the spray heads

and fil I| o Qndra.ne 3369 vm%nb%%" )¢ spraying high pressure liquid. The

punmp 43; cslh: Tarther. ags,gd f&[ﬂe&e i1Jing the -hydraulic accunula- tors 31
...... il

when enptled pref erably Wi thtd
seat. In the-ephodi
havi ng a-separat.e i :
enpl oy accumul at ors 31

LS Sfad gures 7
T R A

Description

The present invention relates to a method and an
installation for fighting fire.

A problem with fighting a fire in a room by means of
a preferably automatically releasable installation for
fighting fire is that the main fire seat, as well as second-

" ary fire seats and smaller fires in general, may not be

totally extinguished but can remain smouldering.

Difficult smouldering fires are in particular fires in
the upper region of a room where the walls meet the
ceiling, for example cable fires.

WO-A-91/00122 discloses a fire extinguishing
apparatus comprising a container which contains water
and a gas, a substantial part of which gas is dissoived in
the water. The container includes an outlet for ejecting
the water into the ambient atmosphere under the pres-
sure of the non-dissolved gas. The pressure applied
within the container by the non-dissolved gas is such

that the concentration of the dissolved gas is substan-.
tially in excess of that which would be present under

normal atmospheric pressure, whereby the droplets
ejected from the outlet contain dissolved gas, which gas
no longer restrained by the pressure of the non-dis-
solved gas causes the break up of the droplets.

- 8U-A-1225585 discloses a fire extinguisher com-
prising a cylinder partly filled with a fire extinguishing
fluid and maintained under pressure by a halon-type
propelling gas. The cylinder includes a pipe which
extends from the bottom thereof and is connected to a
nozzle. The pipe has several ports formed therein at
such a position so as initially to be under the fluid level.
With use of the fire extinguisher the fluid level falls and
reaches the ports, at which point propelling gas enters
the pipe through the ports and a fiuid and gas mixture
exits the nozzle in the form of a spray.

SU-A-1674865 discloses a high pressure liquid
supply device which inciudes a bottom [evel transducer
in each container and a compression collector hydrauli-
cally linked via a non-return valve to the water supply
collector. This connection prevents brief loss of pres-
sure in the compression collector so that there is no

break in liquid supply on switching from onecontainer to

another.

tanegus cooling spray to the fire
I s possible, instead of

O POR FIGEHRE ¥ 31, to
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made as the accunulator 11 in Figures 4 to 6. Figure 10 shows an
application of the invention for |arger spaces, such as a restaurant room
which in Fig- ure 10 is viewed from above and is indicated by refer- ence
sign 50. The roomis nonitored by a nunber of groups of spray heads, the
action area of one such group being in '4':i'gure 10 shown in grey colour. A

group conprises a nu -ﬂiab 332116k ipridt driBAderIRE provie REPLACEMENT SHEET
sprinklers 51 and a.pre é 5&@1@1@ t r@gggr @gﬁ;&grofqndsecondar y spray
heads 52. Wen a prﬁ“ﬁr?r - ﬁ!" / 5:7"l c. & S aforesult of a fire

_ equiprnent for fighting fire in which a concentrated fog-
like liquid spray with a strong penetration power is first
generated under a high operating pressure and then
subsequently the operating pressure is reduced gradu-
ally-to generate a spread fog-like liquid spray.

The aim of the invention is to provide a new method
and a new installation for fighting fires which include dif-
ficult smouldering fires. '

Accordingly, the present invention provides a
method for-fighting fire, in particular in a room, said
method comprising the steps of forming a liquid spray
having comparatively large droplets and a good pene-’

tration power for at least suppressing a fire, and forming
a scattered spray comprising a mixture of liquid and a
nnon-combustible gas for extinguishing smouldering fire
seats; characterized in that in said first step a high pres-
sure of up to 300 bar is used for forming the liquid spray,
the droplets are sprayed as a concentrated fog-like lig-
uid spray that is generated by a plurality of nozzles hav-
ing such a combination of mutual separation, spray
direction and outlet configuration, which together with
the high pressure produces a suction which is suchthat -
the fog-like liquid sprays of the nozzies together form
the concentrated foglike fiquid spray, and in that in said
second step the spraying of the concentrated fog-like
liquid spray is stopped by lowering the high pressure
and by intermixing the non-combustible gas with the lig-
uid to be sprayed from the nozzles, whereby a scattered
spray in the form of a turbulent liquid fog is formed. '

By a fog-like spray is meant a spray of small drop-
lets having a diameter typically of from 30 to 150
microns and preferably set in a strong whirling motion.
As mentioned hereinabove, by a high charge pressure
is here in general meant a pressure of from about 30 bar
up to about 300 bar, as compared to an operating pres-
sure of generally 2 to 10 bar in conventional sprinkder
installations which produce a rain-like spray. it shall be
noted, however, that the values given above are not
absolute; definite limiting values being difficult to
present.

Large fires are extinguished or are at least sup-
pressed to a great extent by the effect of steam genera- pe-
tion. The steam prevents oxygen from entering into the | REPLAGEMENT SHEEﬂ
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wthin its action area, all
activated by neans of a governor val ve 53,

spray heads of that particular group are
for exanple in the manner

presented in International patent application no. PCT/Fl92/00316

(publication no.

the thus restricted™ ggeng

WD 93/ 01860) .

Those spray heads which are poggpliAppgEng LS
t he periphery of the action area of the 3roup bar the action area offN? T

rom

ntlaIIy

the rest of the resjaur room produci |ns of |qU|d fog. Wthin
neﬁs@mﬂ%ogﬁ#
de

of heat. For smaller fires and smouldering flres lt is
essential that the air sucked into the fire seat should
have a liquid content suificient for cooling.

Preferably, the initially utilized fog-like liquid spray is
scattered by intermixing therein a gas which is lighter
than air, preferably nitrogen, so that the intermixed gas,

preferably drive gas from at least one hydraulic high

pressure accumulator, rises and brings liquid droplets to

~the ceiling of the room, in order to ensure that fire seats

in the upper regions of a room are extinguished by the
combined effect of the gas itself and of the liquid drop-
lets followmg with the gas. :

When nilrogen gas accumulates at the ceiling,
together with small droplets which due to the turbulence
remain airborne for a comparatively long time, fires, for
example smouldering cable fires and the like, at the ceil-
ing level are effectively smothered.

By successively, or step-wise, increasing the
amount of intermixed gas in relation to the liquid,
smaller droplets are accordingly obtained, with a pro-
longed airborne time in spite of a gradually decreasing
turbulence.

if there is reason to assume that a somewhat
greater concentration of liquid spray in the lower region
of the room would be of advantage in the final stage of
the extinguishing process, argon gas, for example, can
be used as the intermixing gas.

The present invention also provides an mstallatlon '

for fighting fire, in particular in a room, said installation

comprising a spray head for producing a liquid spray

and a drive unit including at least one hydraulic accumu-
lator having an outlet connected to the spray head, the
at least one hydraulic accumulator comprising a liquid
space, a gas space, and a tube which extends from the
bottom portion of the liquid space through the gas
space to the outlet, the tube having at least one aper-
ture in its wall, at a predetermined distance from the out-
let end of the tube and with a predetermined diameter,
so that drive gas flows into the tube through the at least
one aperture in the wall when the level of the liquid in
the at least one hydraulic accumuiator has fallen to that
of the at least one aperture thereby intermixing with the
liquid and producing a scattered spray; characterized in
that the spray head has a plurality of nozzles each
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-10- dains 1. A nethod for fighting fire in particular in a room said
et hod conprising the steps of forming a lig- uid spray (4) having
conparatively |arge droplets and a good penetration power for at | east

suppr ess-
m Xt ure of
fire seats;

REPIAGRMRIET &7

ing a fire, and formng a g attered spray (4a, 4b) corrpr|S| ng a
liquid and no -conbustl ﬁ‘e?as f-or ext| ngw shi
char act er® 10 genaralea @9]’ spray ata bigh-operaiindor es-

pressure, the nozzles having such a combmatron of
mutual separation, spray direction and outlet configura-
tion, which together with a high pressure of up to 300
bar produces a suction that is such that the fog-like lig-
uid sprays of the nozzles together form a concentrated
fog-like liquid spray with good penetration power. -
Preferably, the tube has a plurality of apertures at
different levels in its wall, so that as the gas pressure of
the hydraulic accumulator decreases the amount of
drive gas mixed into the extinguishing liquid increases.
For relatively small spaces it may be sufficient to
have a drive unit comprising one single hydraulic accu-
mulator. In installations requiring a larger capacity it is
preferable to use a plurality of hydraulic accumulators
coupled in parallel and with a common high pressure
gas source, for example a pressure bottle filled with

nitrogen gas.

Preferred embodiments of the present invention will
now be described hereinbelow by way of example only

- with reference to the accompanying drawings, in which:

Figures 1, 2 and 3 illustrate the different stages of a
method for fighting fire in a room in accordance with
a preferred embodlment of the present mventlon.

Figures 4, 5 and 6 lllustrate the corresponding
stages in a hydraulic accumulator acting as a drive
unit in an installation for fighting fire according to a
preferred embodiment of the present invention;

Figures 7, 8 and 9 show three drive units having a
relatively large capacity for use in an installation for
fighting fire according to further preferred embodi-
ments of the present invention; and

Figure 10 shows an application of the invention in a
larger space, such as a restaurant room.

In Figures 1, 2 and 3, a room is indicated by refer-
ence numeral 1. In the ceiling of the room 1 is mounted
a spray head or sprinkder 2 with, for example, four noz-
zles 3 directed obllquely outwards and downwards.

When water only is sprayed at a drive pressure of
for example fromabout 200 bar to about 120 bar, a con-

REPLACEMENT SHEET
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sure of up to 300 bar is used for formng the liquid spray, the droplets
are sprayed as a concentrated fog-like liquid spray (4) that is generated
by a plural- ity of nozzles (3) having such a conbination of nutual
separation, spray direction and outl et cqﬂ- figuration, which together with
the high pressure produces a suction whichTs such that thepfmg QOEMENTISHRET d
sprays of the nozzles (3) together formthe concentrated fog- Ilke liquid

spray (4), and in thagadgble ¥f pafttiafing IhfjughhAsingr SmbRé gilseshe concentrat ed
fog-like liquid spraygddd 1 fhe SR e Yoo Y6 extifguisk, or at least
suppress even a violent fire at the floor level.

A concentrated fog-like liquid spray 4 is obtained by
means of a certain combination of the mutual distance
between the nozzles 3 of the spray head or sprinkder 2,
of the direction of the nozzles 3, of the outlets of the
nozzles 3 which determine the droplet size, and of the
drive pressure of the liquid. With the right combination
of these factors, which combination, due to the absence
of a reliable theory and formula, .can only be determined
by experimentation, a suction is produced which keeps
the fog-like liquid spray 4 together, as illustrated by
arrows 5 and 6 in Figure 1. it'is hereby essential that air
can be sucked into the spray head or sprinkler 2 along
the ceiling of the room 1 behind the nozzles 3 of the
spray head or sprinkier 2, which means that the nozzles-
3 should not be too close to the ceiling. A distance of
about five centimetres is usually sufficient. ‘Together
with the air, as shown by arrows § and 6, smoke gases
and carbon monoxide are sucked in to participate in
fighting the fire when following along with the fog-like llq-
uid spray 4.

At the stage illustrated in F‘gure 1, there is thus a
rather strong circulation of liquid fog and smoke gases
from the floor of the room 1 up to the ceiling and back
down again, but the effect near the ceiling, especially in
the corner areas 7 where the walls and the ceiling meet,
is somewhat limited, and smaller fires, for example
cable fires, have a tendency to remain smouldering. -~

According  the invention the concentrated fog-like
liquid spray 4 is scattered after a predetermined time.
This is achieved by breaking the aforementioned combi-
nation necessary to obtain the concentrated fog-like liq~
uid spray 4, and mixing a high pressure gas, preferably
nitrogen drive gas from one or 4 plurality of high pres-
sure hydraulic accumulators forming a drive unit for the
spray head or sprinkler 2, into the liquid. Due to the .
thereby decreased droplet size, in combination with an -
at least momentarily increased velocity out of the noz-
zles 3, the suction indicated by arrows 5 and 6 is weak-
ened to such an extent that the spray is no longer held
together and instead a more spread liquid fog configura-
tion is obtained, as indicated by arrows 8 in Figure 2.
The high flow velocity and the reflection from the walls




hi gh pressure and by interm xi ng the non-conbusti- ble gas with the liquid
to be sprayed fromthe noz- zles (3), whereby a scattered spray (4a. 4b) in
the formof a turbulent liquid fog (9) is forned. 2. A method .as clained in
claim1l, wherein the inter- m xed non-conbustible gas is a gas which is

lighter than air, whereby the internm-x@d gas rises and enttal Qi
droplets towards the ceiling of the room thereby ensuri ngé@r{%%EMEﬂgsﬂaEgrs

in upper regions ©f themoomdresultinaatrong tusndenasy indicatedbBY bi ned effect of

the gas and the | irgferahcersign 44 in Figurd2, as well as a finely distrib-
uted liquid fog, shown in grey colour and indicated by
reference sign 9 in Figure 2.

- As long as the amount of gas fed into the extin-

guishing liquid is comparatively small, as in Figure 2,
the finely distributed liquid fog 9, which is effective in
finally extinguishing rather small fires in general, and
smouldering fires in particular, has certain difficulties in
reaching into the corner areas at the ceiling of the room:
1.

Extinguishing of such fires is achieved by feeding,
in a third step, a greater amount of gas into the extin-
guishing liquid, said third step being illustrated in Figure

- 3. When hydraulic accumulators are used as a drive unit
for the spray head or sprinkler 2, the third step can be
commenced when the drive pressure has decreased to
about 70 bar. The fog-like liquid sprays are now spread
out further, the turbulence 4b is further weakened, and
the finely distributed liquid fog 9 can fill even the corner
areas 7 at the ceiling of the room 1, especially when
using a mixing gas lighter than air, such as for example
nitrogen gas. The nitrogen gas then gradually accumu- -
lates at the ceiling, as indicated by arrows 10 in Figure
3, and brings along with it small droplets. Nitrogen gas -
alone has a smothering effect which is improved by the
water droplets which also have a cooling effect.

- In Figures 4 to 6 a hydraulic accumulator is ‘gener-
ally indicated by ‘reference numeral 11. The hydraulic
accumulator 11 comprises a pressure container 12 with -
an inlet 13 for compressed gas, for example nitrogen
gas, and an outlet 14 for connection to an outgoing line
or hose.: . .

In the container 12 is arranged a tube 15 with one
end forming an iniet 16 near the bottom of the container
12 and the opposite end connected to the outlet 14. The
tube 15 has two apertures 17, 18 at different levels inits
wall, in such a manner that one aperture 17 is relatively
far from the tube inlet 16 whereas the other aperture 18
is considerably closer to the tube inlet 16. Reference
numeral 19 indicates a gas space, reference numeral
20 indicates water, reference numeral 21 indicates the
water surface or water level, and reference numeral 22
indicates a manometer. .

In the state of readiness, the container 12 is to a




fol l ow t he gas. 3. A nethbd as claimed in claim2, wherein the inter- m xed
nen- conbusti ble gas is nitrogen gas. 4. A nethod as clained in claim 3,

wherein the nitro- gen gas is a drive gas for at |east one hygppgfi |
pressure accumul ator. 5. A nethod as cIaLped,rn claim1l1, wherein ?ﬁgEﬁprﬁgT

m xed non-conbusti ble gas is argon gas.~
great extent filled with liquid, preferably water, that is,
the gas space is small and the gas pressure is high. An

outlet valve provided in the outgoing line (not shown) is
closed.

When the extinguisher is activated, the high pres-
Sure drive gas starts driving the water out through the
tube 15 to the outlet 14 and further o at least one spray
head or sprinkier 2 to produce a fog-like liquid spray
having a droplet size of typically 50 to 150 microns and
capable of penetrating hot smoke gases generated by
the fire, in order to at least suppress the fire.

The.water level gradually sinks in the container 12,
whereas the gas space 19 becomes correspondingly
larger, and the gas pressure falls. In Figure 4 the water
level 21 has not yet reached the first aperture 17 in the
wall of the tube 15 and the hydraulic accumulator 11
delivers water only. If the initial charge pressure of the
hydraulic accumulator 11 is about 200 bar, the first
aperture 17 is preferably positioned- so that the gas
pressure of the accumulator 11 has decreased to about

120 bar when the water level reaches that aperture 17.

InFigure 5 the water level has passed the first aper-
ture 17 of the tube 15 and gas flows through the first
aperture 17 into the water flow, as indicated in Figure 5

" by gas bubbles 23. Due to the intermixed gas, the size
of the droplets in the fog-like liquid spray is reduced, and
the spray loses its penetration power to such an extent

~ that it takes the form of a turbulent water/gas-fog, which
fills the room on fire in a considerably more even man-
ner than the initially sprayed more concentrated fog -
spray. . -
In Figure 6 the water level has further passed the
. second aperture 18, and more drive gas flows into the
tube 15, as indicated by bubbles 24 in Figure 6. It is of
course possible to provide apertures in the tube wall at
more than two levels and to provide a plurality of aper-
tures at-each level. In general, the desired effect is
- accomplished by a few smalt apertures having a diame-
ter of for example 1 to 2 mm. The second aperture 18
can be positioned such that the gas pressure of the
hydraulic accumulator has decreased to about 70 bar
when the water level reaches that aperture 18.
~ As the amount of gas mixed into the fiquid
increases in proportion to the amount of liquid, the drop-
let size will decrease further, as will the turbulénce of the




- 11 - 6. Aninstallation for fighting fire, in particular
REPLACEMENT SHEET room .said installation conprising a spray head (2) for
broducing a liquid spray and a drive unit includ- ing at le
hydraul i c accurmul ator (11; 31) hav- ing an outlet (14; 35)

spray head (2), the at |east one hydratl8 ¢ accunul ator (11;

a li i d 20), 19 d . .
fromthe bottom pollKeogs theratey %%@E%@g%ﬁz@%ﬁeﬁﬁglyiﬁgh
e e

to the outlet (14;

stong tofil thewhqle soomgn fire essentia

with the liquid fog, especially if nitrogen gas isused as a
drive gas for the hydraulic accumulator 11. Since nitro-
gen gas is a little lighter than air, it will gradually rise
towards the ceiling and thereby bring along liquid drop-
lets.

By mixing drive gas in this manner into the flow of
extinguishing liquid it is possible to maintain an effective
liquid spray until the container 12 is practically com-
pletely empty, whereat the pressure of the drive gas has
fallen considerably. The pressure fall of the drive gas is
in Figures 4 to 6 illustrated by the different positions of
the indicator of the manometer 22.

In the embodiments of Figures 7, 8 and 9, the drive
unit of the fire-fighting equipment is generally indicated
by reference sign 30. Three hydraulic accumulators are
indicated by reference sign 31 and correspond to the

- accumulator 11 in Figures 4 fo 6; each accumulator 31

thus comprising an inner tube 32 like the tube 15 in Fig-
ures 4 to 6, wall apertures included. The drive units 30
are in Figures 7 to 9 in a state of readiness, that is, the
accumulators 31 are filled with liquid, reference sign 33 .
in Figure 7. )

A common source of drive gas for the hydraulic

-accumulators 31, in Figures 7 to 9 a pressure container

with nitrogen gas and a charge pressure of about 200
bar, is indicated by reference sign 34. Connection
means for gas into the accumulators 31 and for liquid
and a mixture of liquid and gas, respectively, out of the
accumulators 31 are indicated by reference sign 35, a
common outlet line for the accumulators 31 is indicated
by reference sian 36 and a pilot valve therein is indi-
cated by reference sign 37. An ‘automauc, preferably
electrically operated, pilot valve for connection to the
gas container 34 is indicated by reference sign 38, a
manually operable valve for the same purpose is indi-
cated by reference sign 39 and a valve for filling and
possibly emptying the accumulators 31 is indicated by
reference sign 40. '
 The drive unit of Figure 7 works in the same way as
has been described hereinabove with reference to Fig-
ures 4 to 6. : _
The drive unit of Figure 8 comprises an additional
hydraulic accumulator indicated by referente sign 41

in a

ast one .
connected .to the

IR

e gas space (19)
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havi ng at | east one aperture (17, 18) in its wall, at a predeternined
di stance fromthe outlet end of the tube (15; 32) and with a predeterm ned,

di anet er,

| east one aperture (17, 18) in the wall when the |evel (21) F

in the at

| east one hydrau- lic accunul ator (11; 31) has fal

so that drive gas flows into the tube (15; 32) through the at

EpLATEMENTBHERT

en to that of

the at |east one aperture (17, 18) thereb® tnternixing with the liquid and
produci ng a scattered spray .(4a, 4b); characterized in that t

(2) has a plu- rality

like these has an inner tube 32 with wall apertures. The

- additional accumulator 41 has preferably nitrogen gas

as a drive gas, like the other accumulators 31, but the
charge pressure is relatively low, for example about 25

- bar. This additional accumulator 41 is used for spraying

liquid and a mixture of liquid and gas, respectively,
through activated spray heads at the onset of the extin-

. guishing’ process, in order to cool these spray heads
. and ensure that the lines to the spray heads are filled

with liquid before commencing high pressure liquid

 spraying.

In the drive unit of Figure 9, a liquid pump 43 takes
care of cooling the spray heads and filling the lines to
them before spraying high pressure liquid. The pump 43
can further be used for refilling the hydraulic accumula-
tors 31 when emptied, preferably with a simultaneous
cooling spray to the fire seat.

"~ Inthe embodiments of Figures 7 to 9 it is possible,
instead of having a separate common gas container 34
for the accumiulators 31, to employ accumulators 31
made as the accumulator 11 in Figures 4 t0 6. ;
_Figure 10 shows an application of the invention for
larger spaces, such as a restaurant room, which in Fig-
ure 10 is viewed from above and is indicated by refer-

.ence sign 50. The room is monitored by a number of
-groups of spray heads, the action area of one such
 group being in Figure 10 shown in grey colour. A group
.comprises a number of activating, or primary spray
-heads or sprinklers 51 and a preferably somewhat
. greater number of secondary spray heads 52. When a_

Pﬂmary spray head 51 is activated as a result of a fire
within its action area, all spray heads of that particular

- group are activated by means of a governor valve 53, for
* example in the manner presented in International patent

application no. PCT/Fig2/00316 (publication no. WO
83/01860). Those spray heads which are positioned

* 8long the periphery of the action area of the group bar

the action area off from the rest of the restaurant room
by producing curtains of liquid fog. Within the thus
restricted area the function of the spray is essentially

he spray head

and is) iz paraliel With dhe lothet ocarulatogeerande a f og-

the same as described hereinabove. :
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| i ke spray at a high operating pressure, the nozzles m'aTi"ng such—a
conbi nati on of nutual separa- tion, spray di rectlo

conflguratlon whi ch together with a high pressure im #ﬂ!'pro-
duces a suction that is such that the (?g i ke I|qU|*d spray3n nozzl es
(3) together forma concen- trated fog=Yike liquid spray (4) with a good

penetra- tion power. 7. An installation as clainmed in claimb®, gthe
l\l\ENé\?J’Ms in

tube (15; 32) has aQlhimg! ity of apertures (17, 18) at dlféﬁp@ﬁ
its wall, so that as the gas pres-

1. A method for ﬂqhtmg fire. in partlcular in a room,
said method comprising the steps of forming a lig-
uid spray (4) having comparatively large droplets
and a good penetration power for at least suppress-
ing a fire, and forming a scattered spray (4a,4b)
comprising a mixture of liquid and a non-combusti-
ble gas for extinguishing smouldering fire seats;
characterized in that in said first step a high pres-
sure of up to 300 bar is used for forming the liquid
spray, the droplets are sprayed as a concentrated
fog-like liquid spray (4) that is generated by a plural-
ity of nozzles (3) having such a combination of
mutual separation, spray ‘direction and outlet con-
figuration, which together with the high pressure
produces a suction which is such that the fog-like
liquid sprays of the nozzles (3) together form the
concentrated fog-like liquid spray (4), and in that in
said second step the spraying of the concentrated
fog-like liquid spray (4) is stopped by lowering the
high pressure and by intermixing the non-combusti-
ble gas with the liquid to be sprayed from the noz- -
2les (3), whereby a scattered spray (4a, 4b) in the
form of a turbulent liquid fog (9) is formed.

2. A method as claimed in claim 1, wherein the inter-
. mixed non-combustible gas is a gas which is lighter
than air, whereby the intermixed gas rises and
entrains liquid droplets towards the ceiling of the
room, thereby ensuring that fire seats in upper
regions of the room are extinguished by the com-
bined effect of the gas and the liquid droplets which
follow the gas.

3. A method as claimed in claim 2, wherein the inter-
mixed non-combustible gas is nitrogen gas.

4. A method as claimed in claim 3, wherein the nitro-
gen gas is a drive gas for at least one hydraulic high
pressure accumulator.

5. A method as claimed in claim 1, wherein the inter-
mixed non-combustible gas is argon gas,




suré of the at least—ene—hydrautiT accunulator (11; 31) decreases, the

amount of drive gas m xed I n extinguishing liquid increases. 8.. An

[ nstal | ation as lml QELMG wherein the drive gas is nitrogen gas

having an initial of about 200 bar. 9. An installation as

claimed in claim®, \/\herel n the drive «rlilt -conprises a plurality of

hydraul i ¢ accunu-

6. An installation for fighting fire, in particular in a  REPLACEMENT SHEET
room, said installation comprising a spray head (2)
for producing a liquid spray and a drive unit includ-
ing at least one hydraulic accumulator (11; 31) hav-
ing an outlet (14; 35) connected to the spray head
(2), the at least one hydraulic accumulator (11; 31)
comprising a liquid space (20), a gas space (19),
and a tube (15; 32) which extends from the bottom
- portion of the liquid space (20) through the gas

space (19) to the outlet (14; 35), the tube (15; 32)
having at least one aperture (17, 18) inits wall, ata
predetermined distance from the outlet end of the
tube (15; 32) and with a predetermined diameter,
so that drive gas flows into the tube (15; 32) through
the at least one aperture (17, 18) in the wall when
the level (21) of the liquid in the at least one hydrau-

lic accumulator (11; 31) has fallen to that of the at
least one aperture (17, 18) thereby intermixing with
the liquid and producing a scattered spray (4a, 4b);
characterized in that the spray head (2) has a plu-
rality of nozzles (3) each adapted to generate a fog-
like spray at a high operating pressure, the nozzles
(3) having such a combination of mutual separa-
tion, spray direction and outlet configuration, which
together with a high pressure of up to 300 bar pro-
duces a suction that is such that the fog-like liquid
sprays of the nozzles (3) together form a concen-
trated fog-like liquid spray (4) with a good penetra-
tion power. :

7. An installation as claimed in claim 6, wherein the
tube (15; 32) has a plurality of apertures (17, 18) at
different levels in its wall, so that as the gas pres-
sure of the at least one hydraulic accumulator (11;
31) decreases, the amount of drive gas mixed into
the extinguishing liquid increases.

8. An installation as claimed in claim 6, wherein the
drive gas is nitrogen gas having an initial charge
- pressure of about 200 bar. '

9. An installation as claimed in claim 6, wherein the
drive unit comprises a plurality of hydraulic accumu-- | REPLACEMEW SMEEI-'—[
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12 1ators (31) coupled in parallel, and further conpris- ing a sour

of high pressure gas arranged to deliver drive gas to the hydraulic
accurul ators (31) in conmon. 10 An installation as clainmed in clai

wherein the d corrprl ses at | east one additional hy
accunmul at or (Hmﬂbml‘lmﬂ l couplel2im parallel with the
an

hydraul i ¢ accurul@atorsn

arranged to deliver

haV| ng a relatively | ow dREPEA @

liquid and |iquid and gas,

10.

1t

lators (31) coupled in parallel, and further compris-
ing a source (34) of high pressure gas arranged to
deliver drive gas to the hydraulic accumulators (31)
in common.

An installation as claimed in ciaim 9, wherein the
drive unit further comprises at least one additional
hydraulic accumulator (41) or a pump (43), coupled
in parallel with the other hydraulic accumulators
(31) and having a relatively low drive pressure and
arranged to deliver liquid and liquid and gas,
respectively, in an initial stage of the extinguishing
process, in order to fill an outgoing line (36) with lig-
uid and to ‘cool the spray heads (2) and nozzles (3)
before initiating spraying with high pressure liquid.

An installation as claimed in claim 10, further com-
prising a pressure guard (42) for effecting, at a pre-
determined reduced drive pressure in the line
leading from the at least one additional hydraulic
accumulator (41) to the fire seat, connection from

- the source (34) of high pressure gas to the other

parallel hydraulic accumulators (31).

ce (34)

m 9,
draulic
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respectively, in an initial stage of the extinguishing process, in order to
fill an outgoing line (36) with-1ig- uid and to cool the spray heads (2)
and nozzles (3) before initiating spraying with high pressure liquid. 11.
An installation as clainmed in claim 10, further com prising a pressure
guard (42) for effecting, at a pre- determ ned reduced drive pressure in
the line leading fromthe at |east one additional hydraul REp|POEMANTARREET
(41) to the fire seat, connection fron1t?§ source (34) of high pressure gas
to the other parallel hydraulic accunulatdrs (31).

METHOD AND INSTALLATION FOR FIGHTING FIRE
Abstract

The object of the invention is to provide a new
method and a new installation for fighting fire,
including difficult smouldering fires, such as cable
fires e.g.'in the upper region of a room where the
walls meet the ceiling. The fire is initially, in a
first step, fought by means of at least one fog-like
liquid spray having comparatively large droplets and a
good penetration power, in order to at least suppress
the fire, and thereafter, in a second step, the
initially utilized fog-like liquid spray is scattered,
by mixing a pressurized'non—combustible gas into the
liquid, to form a turbulent liquid fog for filling the
fire room at least essentially evenly and for
extinquishing smouldering fire seats.

(Figure 1) '
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