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PCT/FI97/00523        INSTALLATION FOR FIGHTING FIRE                 The
present invention relates to an installation for fighting fire in a
space, whereby the installation comprises a spray head of such a type that
it is     capable of producing extinguishing medium in the form of a finely
divided liq-  5 uid mist with a great penetrating ability and a
simultaneous suction near the     spray head.                Such
installations are known from the publications WO 92/20453,     WO 92/22353
and WO 94116771. These known installations have proved to     function very
well for fire extinguishing. To prevent that the drop size of the 10
extinguishing liquid becomes too large, an installation in which gas is
mixed     into the extinguishing liquid has been disclosed in WO 94/08659.
As a result of     the intermixing of gas, it has been possible to keep the
drop size compara-     tively small during the emptying of an hydraulic
accumulator.                Some spaces, such as rooms for computers and
other machines, 15 contain, in addition to expensive machines, bundles of
electric cables, which in     the event of a fire cause great damage. The
electric cables typically have a     plastic mantle of PVC. If a fire
breaks out in such a room and the cables catch     fire, poisonous fumes
are formed and these fumes are not only dangerous to     humans but also
destroy sensitive machines, such as computers. Known in- 20 stallations for
extinguishing such fires are not capable of rapidly extinguishing     a
fire with a small amount of water. The use of something else than a water-
based extinguishing medium, e.g. halogen, for extinguishing produces chemi-
cals that are harmful to the surrounding, wherefore the use of a
water-based     extinguishing medium is to be preferred. It is important
that the quantity of 25 water used for extinguishing a fire is not large,
since the water damages can 



then be kept small.                The present invention relates to a new
installation which has, if de-     sired, a simple construction and with
which a fire in a space, e.g. a room, can     be extinguished very
efficiently so that the smoke gases and fumes are puri- 30 fied and the
amount of extinguishing liquid used can be very small at the same     time.
For this object, the installation according to the invention is princi-
pally characterized in that the spray head is arranged in a pipe with a
suction     opening at a distance of 1 to 10 m from the floor level of the
space and a spray 35 opening near the floor level, whereby the spray head
is arranged to spray in         WO 98/09684
PCT/FI97/00523                                             2     the
direction from the suction opening to the spray opening to create a suction
in the suction opening.               To achieve a better effect in larger
spaces, the pipe preferably con-     stitutes part of a pipe system
comprising a plurality of spray openings for  5 spraying extinguishing
medium in the form of mist out of the pipe system at     least essentially
along the floor, and a plurality of suction openings, whereby     the
further pipe system has a first elongated pipe section and a second elon-
gated pipe section, and an intermediate pipe section which connects the
first     elongated pipe section with the second elongated pipe section,
whereby the 10 spray openings are arranged in the second elongated pipe
section in the lon-     gitudinal direction thereof and the suction
openings are arranged in the first     elongated pipe section in the
longitudinal direction thereof, whereby the sec-     ond elongated pipe
section is arranged near the floor level of the room and the 



first elongated pipe section is arranged at a distance of 1 to 10 m above
the 15 floor level.                In large spaces, the installation
preferably comprises a further pipe     system arranged at a distance from
the pipe system so that the pipe systems     are placed near the opposite
walls of the space. The fumes are as a result     efficiently sucked out
without any intermixing of the fumes taking place in the 20 space. To
effect smoke suction and fire extinguishing in a room with a sub-
floor, the installation further comprises a pipe net arranged in the
subfloor,     whereby at least one spray head has been arranged in said
pipe net to spray     extinguishing medium in the form of mist into the
pipe net, whereby the pipe     net comprises spray openings for spraying
mist out of the pipe net and suction 25 openings for sucking fumes into the
pipe net and for producing a flow of extin-      guishing medium from the
spray openings towards the suction openings,      whereby the pipe net has
a first elongated pipe part and a second elongated      pipe part, and an
intermediate pipe part connecting the first elongated pipe      part with
the second elongated pipe part, whereby the first elongated pipe part 30 is
directed at least essentially parallel to the second elongated pipe part,
and      the spray openings and the suction openings are arranged in the
elongated      pipe parts in the longitudinal direction of said elongated
pipe parts.                The preferred embodiments of the invention are
set forth in the en-      closed claims 2 to 19. 35          The greatest
advantages of the installation according to the inven-      tion are that
it is possible to extinguish a fire with a simple equipment and that
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the fumes are efficiently purified at the same time. The installation also
makes     it possible to extinguish a fire in an "environment friendly"
manner by using a     very small amount of extinguishing liquid, which will
cause minimal material     damages.  5            In the following, the
invention shall be described in more detail with     reference to the
enclosed drawing in which               Figure 1 shows a preferred
embodiment of the invention,               Figure 2 shows the drive unit in
Figure 1 in more detail,               Figure 3 shows a detail of Figure 2
and 10            Figures 4 to 6 show alternative solutions of the details
of the inven-     tion.                In Figure 1, the numeral 100
designates a room equipped with a     fire extinguishing installation
according to the invention. The room 100 shown     is a room intended for
computers 101, 102 and having openings 103 to 105 to 15 a subfloor 23 of
the room, but the room can in principle be any kind of room.     The
subfloor 23 contains a lot of cables (not shown) for the computers 101,
102 and for other machines (not shown). The openings 103 to 105 are in-
tended for cables to the computers 101, 102 and to provide the computers
with cooling air. The invention is particularly suited for use in a room
with ex- 20 pensive machines which are damaged by fumes and/or water. The
reference     numerals 200 and 300 indicate heat-sensitive sprinklers
arranged near the     ceiling of the room 100. These sprinklers are
preferably of such a type that     they are capable of generating
extinguishing medium in the form of a finely     divided liquid mist with a
great penetrating ability or momentum and a simulta- 25 neous suction near
the spray head. Due to the penetrating ability, the extin-     guishing
medium is able to reach into the seat of fire. Such sprinklers have
been described in the publications WO 92/20453, WO 92/22353 and WO
94/16771.                The installation comprises two rectangular pipe
systems 3a', 3b' ar- 30 ranged at a distance from one another above the
subfloor 23 at the end walls     of the room 100, whereby spray heads 1a',
2a', 1b', 2b' of the same type as     the sprinklers 200 and 300 have been
arranged in said pipe systems, i.e.     spray heads which under great
pressure are capable of producing extinguish-     ing medium in the form of
a finely divided liquid mist with a great penetrating 



35 ability and a simultaneous suction near the spray head. Preferably, the
spray         WO 98/09684
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2a', 1b' 2b' are of the type described in the publications WO     92/20453,
WO 92/22353 and WO 94/16771.               The pipe system 3a' comprises a
first elongated pipe section 910a',     a second elongated pipe section
811a' and intermediate pipe sections 12a'  5 and 13a' which connect the
first and the second elongated pipe section and in     which a respective
spray head 1a' and 2a' has been arranged, The second     elongated pipe
section 811a' has a number of spray openings 45a', e.g. 3 to     10, and
the first elongated pipe section 910a' has a number of suction open-
ings 67a', e.g. 3 to 10. The spray openings 45a' are arranged in the
longitudi- 10 nal direction of the pipe section 811a' and the suction
openings 67a' are ar-     ranged in the longitudinal direction of the pipe
section 910a'. The function of     the suction openings 67a' is to suck
fumes into the pipe net 3a'.               The pipe section 811a' is
arranged immediately above the floor     plane 24 to spray liquid mist
essentially in the direction of the floor. The pipe 15 section 910a' has
been arranged at a distance of about 3 m above the floor     level 24. Said
distance can of course vary depending on the application. A     distance of
about 1 to 5 m between the pipe sections 811 a' and 910a' pro-     duces a
good result for most of the applications that occur in practice, but the
distance can be up to about 10 m, if the room is very high. The pipe
sections 20 910a' and 811a' are located essentially in the same plane which
is essentially     transverse to the floor plane 24.               The pipe
sections 811a', 910a' are made of plastic and may have a 



diameter of, for example, 100 to 150 mm. The diameter of the spray and suc-
tion openings is preferably 5 to 40 mm. 25            The pipe system 3b'
is constructed like the pipe system 3a' and it is     placed with respect
to the walls of the room and the floor level 24 in the same     manner as
the pipe system 3a' is placed with respect to the walls of the room     and
the floor level. The corresponding parts have been indicated with the cor-
responding reference marks except that the letter "a" has been replaced by
the 30 letter "b" in the reference marks. The pipe system 3b' functions in
the same     way as the pipe system 3a'.                A rectangular pipe
net generally indicated by the reference numeral      3 has been arranged
in the subfloor 23 of the room 100, the upper level 24 of      the subfloor
being indicated by a dashed line. Two spray heads 1, 2 which are 35 of the
same type as the spray heads 1a', 2a', 1b', 2b' have been arranged in
the pipe net 3.         WO 98/09684
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The pipe net 3 comprises a first elongated pipe part 910 and a sec-     ond
elongated pipe part 811. The pipe part 910 is located essentially in the
same plane as the pipe sections 910a' and 811a'; and the pipe part 811 is
lo-     cated essentially in the same plane as the pipe sections 910b' and
811b'. The  5 diameter of the pipe parts 910, 811 can be, for example, 100
to 150 mm and     they are made of plastic. The pipe parts 910, 811 are at
their ends connected     with a first intermediate pipe part 12 in which
the spray head 1 has been     placed and a second intermediate pipe part 13
in which the spray head 2 has     been placed. The spray heads 1 and 2 have
been placed in the middle of the 



10 pipe parts 12 and 13, respectively, but it is conceivable that they may
be lo-     cated somewhere else in the pipe net 3. The spray heads 1 and 2
are ar-     ranged to spray in opposite directions so that the spray head 1
sprays towards     the pipe part 81 1, whereas the spray head 2 sprays
towards the pipe part 910.     The first pipe part 910 has four spray
openings 5 and four suction openings 6. 15 The spray openings 5 in the pipe
part 910 are separated from the suction     openings 6 by a plug 106. The
second pipe part 811 has correspondingly four     spray openings 4 and four
suction openings 7, and a plug 107. The spray     openings 4 are arranged
to spray extinguishing medium towards the suction     openings 6. The spray
openings 5 are arranged to spray extinguishing me- 20 dium towards the
suction openings 7. The diameter of the spray openings 4, 5     and the
suction openings 6, 7 is preferably 5 to 40 mm, depending on, for ex-
ample, the application and the number of apertures 4 to 7.
As a drive source for feeding extinguishing medium to the sprinklers
200, 300, to the spray heads 1a', 2a', 1b', 3b' and to the spray heads 1,
2, the 25 installation comprises a drive unit which is indicated by the
reference numeral     14 and which comprises hydraulic accumulators 15, 15'
which consist of three     pressure containers 16' with a volume of 50 1
each and two pressure contain-     ers 16a, 16b with a volume of 101 each.
The pressure containers 16', 16a, 16b     contain extinguishing liquid
composed of water-based liquid, i.e. water with or 30 without additives.
The pressure containers 16' are filled to about 80% prior to     the
emptying of the containers and the start of the extinguishing. The number
and size of the pressure containers may vary depending on the application
and the size of the room 100. In the case of a large room, the pressure
con-     tainers are usually required to have a larger volume. The volume
of the pres- 35 sure containers 16a,16b can be, for example, half the size
in the case of      smaller rooms.         
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The pressure containers 16', 16a, 16b which provide the sprinklers     200,
300 and the spray heads 1a', 2b' and the spray heads 1, 2, respectively,
with extinguishing medium are connected through a conduit 108 to a gas bot-
tle 21 with a volume of 50 1. The pressure containers 16' are provided with
a  5 respective rising tube 17'. The volume of the gas bottle 21 is
selected on the     basis of the volume of the room 100 and other factors.
The gas is nitrogen gas     with a pressure of 200 bar. A gas bottle 21 of
different pressures can be used:     the pressure is typically 100 to 300
bar prior to the onset of the extinguishing.     The advantage of using
nitrogen is that a suitable weight is obtained for the 10 extinguishing
liquid so that the liquid can first settle against the floor, after
which the gas component of the extinguishing medium can later rise and thus
reduce the oxygen content in the room 100 and in this manner extinguish the
fire or at least keep it under control. Instead of nitrogen gas, an other
incom-     bustible gas, such as argon or carbon dioxide, can be used. 15
The reference numeral 115 indicates a nonreturn valve which pre-     vents
medium from flowing via the rising tubes 17' of the two pressure con-
tainers 16' to the left to the pressure container 16' furthest to the right
but     which allows an opposite flow of the medium, cf. Figure 2.
The drive unit 14 is illustrated in more detail in Figure 2; Figure 3 20
shows a detail of Figure 2. The rising tubes 17' of the pressure containers
16'     comprise three side openings 18' in the lower part so that about
70% of the     rising tube is located above the side openings and about 30%
is located below     the side openings. At the bottom of the rising tube
17', there is a feed opening     19'. 25          It appears from Figure 3,
which shows the lower part of the rising     tube 17' enlarged, that the
lower part of the rising tube 17' is contracted by a     throttle 20'. The
throttle 20' has been formed in the lower part of the rising tube     17'
below the side opening 18' of the rising tube. The throttle 20' is formed
by     a constriction in the rising tube 17'. The constriction forms an
opening with the 30 diameter d2 = 0.5 mm, whereas the nominal diameter d1
of the rising tube 17' 



is typically in the range of 8 to 15 mm. The throttle 20' preferably has
the di-      ameter d2 = 0.2 to 4 mm and most preferably 0,3 to 2 mm. The
selection of      the diameter d2 for the throttle 20' depends on many
factors, such as the type      of spray head 200, 300, 1a', 2a', 2b', the
number of spray heads, the propel- 35 lant pressure in the gas bottle 21,
the type of gas, the diameter d1 of the rising         WO 98/09684
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the size and number of the side openings 18', the indented use of the
installation, i.e. the type of fire to be fought.                The
pressure containers 16a, 16b comprise gas feeding pipes     120a, 120b
through which their contents are connected to the conduit 108 for  5
supplying the pressure containers with gas from the gas bottle 21.
The reference numeral 122 indicates a nonreturn valve which pre-     vents
fluid from flowing from the pressure container 16b to the gas bottle 21 or
to the pressure container 16a.                Prior to use, i.e. prior to
the onset of the extinguishing, the pressure 10 container 16a is filled
with water. The outlet mouth 121a of the gas feeding     pipe 120a is
arranged at a sufficiently great distance, e.g. some twenty or     thirty
centimeters, from the opening 130a on the bottom of the pressure con-
tainer 16a, whereby water is conveyed, through said opening 130a, out of
the     pressure container to an outfeed pipe 110 which leads to the spray
heads 1, 2. 15 A minimum distance of at least about 4 cm is presumably
required. Said dis-     tance is required so that gas will not flow into
the opening 130a before the     pressure container 16a has been emptied of
water. A duct leading to the out-     feed pipe 110 which leads to the
spray heads 1, 2 is indicated by 131a. 



The pressure container 16b is filled to about 80% with water before 20 it
is emptied, of. Figure 2. In the gas space in the upper part of the
pressure     container 16b, nitrogen gas is fed from the gas bottle 21 with
a high pressure     so that a pressure of, for example, 140 bar is formed
before the emptying of     the accumulator 15 starts. The pressure
container 16b has a rising tube 17     which extends down from the pressure
container up to the outfeed pipe 110. In 25 connection with the rising tube
17, a throttle 121 has been arranged. The     function of the throttle 121
is to offer a flow resistance which is sufficiently     great for the water
so that the pressure container 16a is first emptied of water,     after
which the emptying of the pressure container 16b through the throttle can
begin. 30          The pressure container 16a is employed for purifying
fumes and     smoke gases, and the pressure container 16b for providing an
extremely finely     divided mist comprising water drops and nitrogen gas.
The installation according to Figure 1 is put into operation by means
of a signal from a smoke detector 111 placed near the level of the ceiling
of 35 the room 100. The signal causes a solenoid valve 109 arranged between
the     gas bottle 21 and the pressure containers 16', 16a, 16b to open. It
is conceiv-         WO 98/09684
PCT/FI97/00523                                             8     able that
the sprinklers 200, 300 of the installation may be of a pressure-
balanced type, e.g. as disclosed in WO 92/15370 and WO 94/1677, and be,
alternatively, released by heat. When the valve 109 is caused to open by a
signal, nitrogen gas is fed into the pressure containers 16', 16b, in which
an 5 initial pressure of, for example, 140 bar is formed. This pressure is
formed in 



the gas space of the pressure containers 16', 16b in the upper part of the
pressure containers. The gas space in the pressure containers 16' and 16b
constitutes about 20% of the volume of the pressure containers, of. Figure
2.     The nitrogen functions as propellant gas for driving water out of
the pressure 10 containers 16', 16a. Owing to the fact that the pressure
container 16a does not     have a rising tube for the water, no freezing of
water can occur; instead, the     pressure container 16a is positively
emptied of water by the pressure from the     gas bottle 21. After the
pressure container 16a has been emptied of water, gas     starts to flow
via the opening 130a into the outfeed pipe 110 at the same time 15 as water
from the pressure container 16b flows, due to the pressure in the
pressure container, via the throttle 121 to the duct 131a and is mixed into
the     gas. The ratio of the amount of gas coming through the pressure
container     16a to the amount of water coming from the pressure container
16b is, for ex-     ample, 300:1 and suitably in the range of 100:1 to
500:1. This causes a very 20 fine mist to be generated from the spray heads
1, 2. The gas pressure in the     upper part of the pressure container 16b
is what causes the water initially to     flow to the ouffeed pipe 110.
At the same time - or with some delay by a timer - as the pressure
container 16a is emptied, the pressure containers 16' are emptied so that
wa- 25 ter flows in through the feed opening 19' of the rising tube 17' and
the side     openings 18'. When emptying the pressure container 16', its
water level sinks,     as a result of which the volume of the gas space of
the pressure container for     gas increases. The proportion of gas/water
leaving the rising tube 17' is de-     termined on the basis of the
position of the water level in the pressure con- 30 tainer 16'. In the
beginning, the side openings 18' and the feed opening 19'     provide only
water through the throttle 20 into the rising tube 17'. Gas should     not
be mixed into the extinguishing liquid at the start of the extinguishing,
since     in that case the suction which is initially required in the
suction openings 6, 7,     67a', 67b is not accomplished. The water is used
for the suction and purifica- 35 tion of the smoke gases or fumes;
simultaneously, the fire is cooled. When the      water level has reached
the level of the side openings 18' and, for example, 1     
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water has been sprayed out from the pressure container 16', the mix-
ing of nitrogen gas in the water begins as nitrogen gas flows through the
side     openings 18'. The gas pressure has then fallen to a value
considerably below     140 bar. Since the gas pressure in the pressure
container 16' has fallen con-  5 siderably by comparison, the amount of gas
required to obtain small droplets,     e.g. 10 to 20 [err]m, is
comparatively large. The drop size increases with the fal-     ling
pressure if the rest of the parameters are kept unchanged. In spite of the
fact that gas is mixed into the extinguishing liquid, smaller droplets with
a     greater velocity are obtained and the suction openings 6, 7, 67a',
67b' are ca- 10 pable of functioning in the desired manner, owing to the
strong initial suction     produced at the beginning of the extinguishing,
so that a flow of medium from     spray openings 4, 5, 45a', 45b' to
suction openings 6, 7, 67a', 67b' takes     place. The emptying of the
pressure containers 16' continues until the pres-     sure container has
been completely emptied of water if the valves 109 and 15 160 are not
closed.                As a result of the throttle 20', a relatively great
pressure difference     p1 - p2 is formed, at the side openings 18', from
the area outside to the area     inside the rising tube 17', cf. Fig. 3.
This pressure difference, which, for exam-     ple, can be in the order of
50 bar, causes nitrogen gas to flow efficiently in 20 through the openings
18' when the water level in the pressure container 16'     has sunk to a
level below the side openings 18'. Due to the fact that gas can
effectively flow into the side openings 18', it is possible to obtain, as a
result, a     drop size of the sprays discharged from the spray heads 1a',
2a', 1b', 2b', 200,     300 that is very small, e.g. 10 to 20 [err]m and
even less than 10 [err]m, at the end 25 of the extinguishing. Since the
intermixing of gas is efficient, a small amount of     water will suffice. 



Side openings can of course be arranged at different heights of the
rising tube 17', whereby it is possible, through the height position and
dimen-     sion of the side openings, to achieve the desired drop size and
consistency of 30 the extinguishing medium during the emptying process.
Hereby the throttle is     arranged below the lowermost side opening,
whereby a large pressure differ-     ence is obtained at all of the side
openings, which is advantageous in the at-     tempt to mix as large a
quantity of gas as possible into the liquid. It is, how-     ever,
conceivable that side openings may be provided both above and below 35 the
throttle 20'. However, it is important that the throttle 20' has been
arranged     below the uppermost side opening, whereby a greater pressure
difference is         WO 98/09684
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at least at this side opening, inducing gas to flow in through the side
opening when the water level has sunk to the height level of this opening.
If the throttle 20' is formed by an aperture with a diameter d2 that is
sufficiently small in relation to the diameters of the side openings 18',
the  5 pressure difference p1 - p2 grows very large, and liquid can flow in
through the     side openings. The diameter of the side openings is
preferably between 0.5     and 5 mm and most preferably between 1 and 3 mm.
In the embodiment in     Figure 1, the side openings have a diameter of 2
mm.                The rising tubes 17' in the pressure containers 16' do
not necessar- 10 ily require side openings 18' and a throttle 20'.
By the pipe net 3, two flows of medium sweeping in opposite direc-
tions in the subfloor 23 along the floor are formed, and by the pipe
systems 



3a', 3b', fume suction in the upper part of the room 100 is also produced.
This     will be explained in the following. 15            When the
installation in Figure 1 is put into operation after the     smoke detector
111 has given a signal to the drive unit 14, the spray heads     200, 300,
1, 2, 1a', 2a', 1b', 2b' first start to spray a mist-like liquid spray
with-     out a nitrogen addition. The spray heads 1a', 2a', 1b', 2b' spray
along the in-     termediate sections of the pipe systems 3a' and 36' so
that initially purified (air 20 purified from smoke gases and fumes) and
later water mist containing nitrogen     gas is discharged from the spray
openings 45a', 45b'. The spray heads 1, 2     spray along the intermediate
parts 12, 13 of the pipe system 3 so that initially     purified air is
sprayed from the spray openings 4, 5, after which mist is dis-     charged
from the spray openings 4, 5. At the same time as the spray heads 25 1a',
2a', 1b', 2b', 1, 2 spray, they create a strong suction behind them and a
suction is created in the suction openings 67a', 67b' and 6, 7,
respectively.      Fumes are sucked into the suction openings and are
absorbed in the mist-like      sprays from the spray heads. These absorbed
fumes stay absorbed in the ex-      tinguishing medium in the pipe systems
3a', 3b' and in the pipe net 3. As a 30 result of the fact that the pipe
systems 3a', 3b' and the pipe net 3 suck in      fumes and smoke gases, the
air in the room 100 is purified so efficiently from      fumes and smoke
gases that they do not cause any damages and harm.                 To
gather fume residues, the intermediate pipe parts 12, 13 pref-      erably
have recessed spaces (not shown) in the otherwise straight pipe parts.  35
The spaces are placed on the pressure side of the spray heads 1, 2. The
pipe      systems 3a', 3b' may have, at the lower part, a collecting
receptacle of the         WO 98/09684
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11      kind shown in Figures 5 and 6 and indicated by the reference
numerals 200"'     and 200"".               When the pressure containers
16a, 16b, 16' have been emptied of     extinguishing liquid, the room 100
and the subfloor 23 are purified from fumes  5 and smoke gases, the
subfloor is filled with extinguishing medium mist con-     taining nitrogen
gas, and the room, particularly the lower part thereof, is filled     with
a mist-like spray which after a while sinks towards the floor. Due to the
water in the extinguishing medium, the extinguishing medium mist in the
sub-     floor 23 and the extinguishing medium mist near the floor level 24
are com- 10 paratively heavy, and the extinguishing medium mist sprayed
into the subfloor     23 and the extinguishing medium mist above the floor
remain at first in the     subfloor and at the floor level of the room,
respectively, extinguishing smol-     dering fire. After a period of
typically a few minutes, the water slowly sinks     down and the nitrogen
gas is liberated from the water and begins to rise in the 15 room, since it
is lighter than air. When the nitrogen gas rises, it extinguishes,     on
the way up, all seats of fire possibly still smoldering in the room. It is
very     interesting that the nitrogen gas will enter the computers 101,
102 due to the     "chimney effect" so that the nitrogen gas rises along
the computers, which     function as a chimney. Nitrogen gas flows into the
computers 101, 102 through 20 the apertures 103 to 105. As the nitrogen gas
enters the computers 101, 102     and rises along their height, all
possible smoldering fires are extinguished in-     side the computers.
The operation of the system can - in accordance with the above -     also
be described as follows: 25          1. In the first phase, the fumes and
smoke gases, and the heat are     sucked out of the room by spraying only
water with a high pressure through     the nozzles 1, 2, 1a', 1b', 2a',
2b'. When the water is sprayed, a strong suction     effect is produced and
the fumes sucked into the pipe net 3 and the pipe sys-     tems 3a', 3b'
must pass the water mist which is purified in the pipe nets and 30 the pipe
systems. When only water mist, i.e. without nitrogen, is sprayed
through the pipe net and it must pass at least one elbow pipe, the mist
trans-     forms into water again, which is collected in a tank (not shown)
or forced down     in a sewer (not shown), and thus the contaminated water
is prevented from 



entering the room 100 containing sensitive electronic equipment. A net or
35 mesh (not shown) in the pipe net and the pipe systems can produce the
same     effect as the elbow pipe (curved pipe) to prevent fumes containing
extinguish-         WO 98/09684
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from being sprayed into the room and into the subfloor space. Purified
air (without smoke gases and fumes and without water) is thus sprayed out
of     the pipe nets and the pipe systems through the exhaust openings 4,
5, 45a',     45b'.  5            2. When gas is fed into the water mist,
and the accumulators 15     and 15' are used, the water drops are further
divided, attaining a higher veloc-     ity and being thus capable of going
past the elbow pipes without transforming     into water again. In this
case, the extinguishing liquid intermixed with gas is     capable of
emerging from the pipe net 3 and the pipe systems 3a', 3b' and 10
extinguishes the fire.               3. The extinguishing in the subfloor
23 is brought about by inter-     mixing the water mist with the gas, which
makes the gas/water mixture heavier     than air. The pressure is also
increased in the subfloor and when a sufficient     concentration is
achieved, the gas/water mixture rises into the computers via 15 the air
inlets 103, 105. One reason is also that the nitrogen/water mixture is
colder than the temperature in the room above, and thus the mixture rises
to     the warmer room. Tests have shown that the higher a computer or
device, the     faster the extinguishing. The chimney effect is greater in
the case of higher     devices. 20            Thus the system in Figure 1
functions, in short, in such a way that 



smoke is sucked out and purified by spraying water mist, after which the
com-     position of the mist is changed by spraying mist containing a
relatively large     amount of nitrogen gas and very little water. The
water component of the mist     forces the nitrogen gas down towards the
floor level. When the water further 25 sinks, the nitrogen gas is separated
from the mist and rises, which extin-     guishes any fires possibly still
smoldering. No electricity is required for operat-     ing the
installation, which is a great advantage, since electricity is not always
available when there is a fire.                The invention has in the
foregoing been described with reference to 30 one example only. It is
pointed out that the invention can as regards its details     vary in many
ways within the scope of the enclosed claims. Thus the dimen-     sion and
the shape of the pipe systems and pipe net, for example, may vary,     the
number of spray heads may vary, the number of spray and suction open-
ings may vary. The number of spray openings and suction openings of the 35
intermediate pipe parts and sections can be, for example, 2 to 20. It is
also      conceivable that the intermediate pipe parts may have -
particularly if the in-         WO 98/09684
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termediate pipe parts are long - more than one spray head of such a type
that     it is capable of generating extinguishing medium in the form of a
finely divided     water mist with a great penetrating ability and a
simultaneous suction near the     spray head. By placing these spray heads
at a suitable distance after one an-  5 other and arranging them to spray
in the same direction, a strengthening of the     finely divided water mist
is achieved by said suction. It is also conceivable that 



one spray head or more may have been placed in the elongated first pipe
part     and the elongated second part, the spray heads supplementing or
replacing     the spray head/spray heads in the intermediate part. The
first elongated pipe 10 section does not necessarily have to be directed
parallel to the second elon-     gated pipe section, although such a
construction is simple, takes up very little     space in the room and
produces a good result. When an extinguishing me-     dium source with a
hydraulic accumulator is used, the throttle can alternatively     be
constructed, for example, as an aperture made in the pipe wall of the
rising 15 tube at the lowermost end of the rising tube. The number of side
openings in     the rising tube can be much larger than what has been shown
in the figures. It     is also conceivable that there may be only one side
opening. The suction unit,     i.e. the pipe system, in the upper part of
the room or space may only be a ver-     tical pipe provided with a suction
opening at the upper end and an elbow (to 20 prevent the water from flowing
out into the room) and a spray opening at the     lower end. To achieve a
more even distribution, it is, however, preferable to     use a longer pipe
at the level of the ceiling and a lower pipe at the floor level.     As
regards small rooms, one pipe in a room is sufficient; larger rooms require
two or more pipes with double spray heads at each end of the pipe. It
should 25 be pointed out that the invention can be realized with a drive
source without a     hydraulic accumulator. However, a hydraulic
accumulator according to the dis-     closure of the enclosed claims and to
Figure 1 is particularly suited for pro-     ducing such finely divided
liquid mist which is required in the present invention.         WO 98/09684
PCT/FI97/00523                                                   14  



CLAIMS                1. Installation for fighting fire in a space (100),
whereby the installa-     tion comprises a spray head (1a', 2a', 1b', 2b';
1"; 1"'; 1""; 2"") of such a type     that it is capable of producing
extinguishing medium in the form of a finely di-  5 vided liquid mist with
a great penetrating ability and a simultaneous suction     near the spray
head, c h a ra c te r i z e d in that the spray head (1a', 2a',     1b',
2b'; 1"; 1"'; 1""; 2"") is arranged in a pipe (3a', 3b'; 3"; 3"'; 3"") with
a     suction opening (67a', 67b') at a distance of 1 to 10 m from the
floor level (24)     of the room and a spray opening (45a', 45b') near the
floor level, whereby the 10 spray head is arranged to spray in the
direction from the suction opening to     the spray opening to create a
suction in the suction opening.                2. Installation according to
claim 1, c h a r a c t e r i z e d in that the     pipe constitutes part of
a pipe system (3a'; 3"; 3"'; 3"") comprising a plurality     of spray
openings (45a'; 45"; 45"'; 45"") for spraying extinguishing medium in 15
the form of mist out of the pipe system at least essentially along the
floor (24)     and a plurality of suction openings (67a'; 67";; 67"'; 67"")
for sucking smoke     gases into the pipe system, whereby the pipe system
has a first elongated     pipe section (910a'; 910a"; 910a"'; 910a"") and a
second elongated pipe sec-     tion (811a'; 811a"; 811a"'; 811a""), and an
intermediate pipe section (12a', 20  13a'; 13a"; 13a"'; 12a"", 13a"") which
connects the first elongated pipe sec-     tion with the second elongated
pipe section, whereby the spray openings     (45a'; 45"; 45"'; 45"") are
arranged in the second elongated pipe section     (811a'; 811a"; 811a"';
811a"") in the longitudinal direction thereof and the     suction openings
(67a'; 67"; 67"'; 67"") are arranged in the first elongated pipe 25
section (910a'; 910a"; 910a"'; 910a"") in the longitudinal direction
thereof,      whereby the second elongated pipe section (811a'; 811a";
811a"'; 811a"") is      arranged near the floor level (24) of the space and
the first elongated pipe      section (910a'; 910a"; 910a"'; 910a"") is
arranged at a distance of 1 to 10 m      above the floor level (24). 30
3. Installation according to claim 2, c h a r a c te r i z e d in that the
first elongated pipe section (910a'; 910a"; 910a"'; 910a"") is directed at
least      essentially parallel to the second elongated pipe section
(811a'; 811a"; 811a"';      811a"").                 4. Installation
according to claim 2, c h a r a c t e r i z e d in that the 35 installation
comprises a further pipe system (3b') comprising a plurality of 



spray openings (45b') for spraying extinguishing medium in the form of mist
15      out of the pipe system at least mainly along the floor (24) and a
plurality of     suction openings (67b'), whereby the further pipe system
has a first elongated     pipe section (910b') and a second elongated pipe
section (811b'), and an in-     termediate pipe section (12b', 13b') which
connects the first elongated pipe  5 section with the second elongated pipe
section, whereby the spray openings     (45b') are arranged in the second
elongated pipe section (811b') in the longi-     tudinal direction thereof
and the suction openings (67b') are arranged in the     first elongated
pipe section (910b') in the longitudinal direction thereof,     whereby the
second elongated pipe section (811b') is arranged near the floor 10 level
(24) of the room and the first elongated pipe section (910b') is arranged
at a distance of 1 to 10 m above the floor level.                5.
Installation according to claim 4, c h a r a c t e r i z e d in that the
first elongated pipe section (910b') is directed at least essentially
parallel to     the second elongated pipe section (811b'). 15          6.
Installation according to claim 4, c h a r a c t e r i z e d in that the
further pipe system (3b') is arranged at such a distance from the pipe
system     (3a') so that the pipe systems (3a', 3b') are placed near the
opposite walls of     the room (100).                7. Installation
according to claim 1 for a room (100) with a subfloor 20 (23), c h a r a c
t e r i z e d in that the installation further comprises a pipe net     (3)
arranged in the subfloor (23), whereby at least one spray head (1, 2) has 



been arranged in the pipe net to spray extinguishing medium in the form of
mist into the pipe net, whereby the pipe net comprises spray openings (4,
5)     for spraying mist out of the pipe net and suction openings (6, 7)
for sucking 25 and smoke gases into the pipe net and for producing a flow
of extinguishing     medium from the spray openings towards the suction
openings, whereby the     pipe net has a first elongated pipe part (910)
and a second elongated pipe part     (811), and an intermediate pipe part
(12, 13) connecting the first elongated     pipe part with the second
elongated pipe part, whereby the first elongated pipe 30 part is directed
at least essentially parallel to the second elongated pipe part,     and
the spray openings and the suction openings are arranged in the elon-
gated pipe parts in the longitudinal direction of the elongated pipe parts.
8. Installation according claim 7, c h a r a c t e  r i z e d in that the
spray head (1, 2) has been arranged in the intermediate pipe part (12, 13).
35          9. Installation according to claim 7 or 8, c h a r a c t e r i
z e d in     that the pipe net (3) is rectangular, whereby the intermediate
pipe part com-        WO 98/09684
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first intermediate pipe part (12) and a second intermediate pipe part
(13), which pipe parts (12, 13) are essentially parallel and are located at
a     distance from one another, whereby the spray head (1) has been
arranged in     the first intermediate pipe part (12), and that the
installation comprises a fur-  5 ther spray head (2) of such a type that it
is capable of producing extinguishing     medium in the form of a finely
divided liquid mist with a great penetrating ability     and a simultaneous
suction near the further spray head (2), which further     spray head has
been arranged in the second intermediate pipe part (13).                10.
Installation according to claim 9, c h a r a c te r i z e d in that 



10 the first elongated pipe part (910) comprises both spray openings (5)
and suc-     tion openings (6) so that the spray openings are arranged in a
first section (9)     of the first elongated pipe part and the suction
openings are arranged in a     second section (10) of the first elongated
pipe part, and that the second elon-     gated pipe part (811) comprises
both spray openings (4) and suction openings 15 (7) so that the spray
openings are arranged in a first section (8) of the second      elongated
pipe part and the suction openings are arranged in a second sec-      tion
(11) of the second elongated pipe part, whereby the spray openings of the
first  elongated pipe part are arranged to spray towards the suction open-
ings of the second elongated pipe part at least essentially in a direction
paral- 20 lel to the intermediate pipe parts (12, 13) and spray openings of
the second      elongated pipe part are arranged to spray towards the
suction openings of the      first elongated pipe part at least essentially
in a direction parallel to the inter-      mediate pipe parts.
11. Installation according to claim 7, c h a r a c t e r i z e d in that 25
the first elongated pipe part (910), and the second elongated pipe section
(811a') and the first elongated pipe section (910a') of the pipe system
(3a') are      arranged to be at least essentially in the same plane which
is essentially      transverse to the plane of the floor (24), and that the
second elongated pipe      part (810) and the second elongated pipe section
(811b') and the first elon-  30 gated pipe section (910b') of the further
elongated pipe system (3b') are ar-      ranged to be at least essentially
in the same plane which is at least essentially      transverse to the
plane of the floor (24).                 12. Installation according to
claim 3 or 11, c h a r a c t e r i z e d in      that the pipe system (3a')
is rectangular, whereby the intermediate pipe sec-  35 tion comprises a
first intermediate pipe section (1 3a') and a second intermedi-       ate
pipe section (12a'), which pipe sections (12a', 13a') are essentially
parallel         
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17      and are located at a distance from one another, whereby the spray
head (1a')      has been arranged in the first intermediate pipe section
(13a'), and that the      installation comprises a further spray head (2a')
of such a type that it is capa-      ble of generating extinguishing medium
in the form of a finely divided liquid  5 mist with a great penetrating
ability and a simultaneous suction near the fur-      ther spray head
(2a'), which further spray head has been arranged in the sec-      ond
intermediate pipe section (12a').                13. Installation according
to claim 7, c h a r a c t e r i z e d in that     the spray head (1a', 2a',
1b', 2b') of the pipe system (3a', 3b') and the spray 10 head (1, 2) of the
pipe net (3) are connected to a drive unit (14) comprising a      hydraulic
accumulator (15, 15').                14. Installation according to claim
13, characterized in that     the hydraulic accumulator (15, 15') comprises
at least one pressure container     (16a, 16b, 16') with a space for
extinguishing liquid and a space for propellant 15 gas.                15.
Installation according to claim 14, c h a r a c te r i z e d in that     a
gas source (21, 21') has been coupled to the pressure container (16a, 16b,
16') to provide said container with propellant gas.                16.
Installation according to claim 15, c h a r a c t e r i z e d in that 20
the extinguishing liquid in the pressure container (16a, 16b, 16') is a
water-     based liquid and that the gas source is formed by a pressure
bottle (21, 21')     with incombustible gas.                17.
Installation according to claim 16, c h a r a c t e r i z e d in that
the gas bottle is a nitrogen bottle (21, 21') charged to a pressure of 30
to 300 25 bar.                18. Installation according to claim 17, c h a
r a c t e r i z e d in that     the hydraulic accumulator (15') for the
pipe system (3a', 3b') comprises a     pressure container (16') with a
rising tube (17') provided with at least one side     opening (18') and a
feed opening (19') located at the lower part of the pres- 30 sure container
for feeding extinguishing liquid into the rising tube and further to
the spray head (1a', 2a', 2b', 2b') of the pipe system, whereby the rising
tube 



(17') in the area below said at least one side opening has a throttle
(20').                19. Installation according to claim 18, c h a r a c t
e r i z e d in that     the spray heads (1, 2) of the pipe net (3) are
arranged to be operated by a hy- 35 draulic accumulator (15) which is
separate from the hydraulic accumulator (15)     for the pipe system (3a',
3b') and which comprises two pressure bottles (16a,         WO 98/09684
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which one (16a) is arranged to empty its liquid contents entirely into an
outfeed pipe (110) which leads to the spray head (1, 2) of the pipe net,
after     which the other (16b) is arranged to be emptied so that
propellant gas from the     gas bottle is simultaneously fed to the outfeed
pipe to obtain finely divided liq- 5 uid mist.    


