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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an automatic
fire extinguishing apparatus. In particular, the presentin-
vention relates to an automatic fire extinguishing appa-
ratus which is adapted to be remote controlled by the
firefighters. Moreover, the present invention relates to a
method of extinguishing a fire. In particular the present
invention relates to a method of extinguishing a fire by
providing a mist of an inflammable liquid at an under-
pressure inlet of a fire.

BACKGROUND OF THE INVENTION

[0002] Fundamentally, fire fighting can be seen as an
attempt of stopping a running engine. Like an engine, a
fire has an inlet and an outlet. Blocking either of the inlet
and the outlet will cause an engine to die. The same is
the case for a fire. If you manage to block either of the
inlet or outlet, the fire dies. Today fires are fought at the
outlet side of the fire, as currently, there are no tools
available for attacking the inlet of a fire. High pressure
systems, which are the most commonly used systems
for creating small droplets, are not sufficient, due to the
high velocity of the droplets. When the droplets are forced
through the nozzle, a significant drag of oxygen is creat-
ed, which unfortunately fuels the fire and makes it even
more unpredictable e.g. due to flashover or even back-
drafts.

[0003] A backdraft is an explosive event at a fire re-
sulting from rapid re-introduction of oxygen to combus-
tion in an oxygen-starved environment. One example is
when a window is broken into an oxygen-starved envi-
ronment, thus causing oxygen to restart the combustion
of un-burned gasses. This often results in an explosive
effect as the gases are heated by the combustion and
expand rapidly because of the rapidly increasing temper-
ature. Backdrafts are very dangerous situations (often
lethal), often surprising fire-fighters, regardless of their
level of experience.

[0004] It is an object of one or more embodiments of
the presentinvention, to provide a means for fighting fires
at the inlet side - especially which is safe for the fire-
fighters..

[0005] It is an object of one or more embodiments of
the present invention, to provide a means for fighting fire
which reduces the use of the often limited resources of
water.

[0006] It is an object of one or more embodiments of
the presentinvention, to provide a means for fighting fires
which minimises the risk of cancer.

[0007] It is an object of one or more embodiments of
the presentinvention, to provide a method which reduces
oreven eliminates the number of times which afire fighter
must enter a burning building to fight a fire.
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DESCRIPTION OF THE INVENTION

[0008] InaFIRST aspect, the presentinvention relates
to an automatic fire extinguishing apparatus for extin-
guishing a fire in a construction which defines an under-
pressure inlet at which the fire defines an under-pressure
by means of which oxygen is sucked into the fire and an
over-pressure outlet through which smoke is expelled
during the fire, the apparatus comprising:

- adischarge unit;

- an discharge compartment adapted to contain
a predetermined amount of an inflammable sub-
stance, the discharge compartment comprising:

- aninlet through which the inflammable sub-
stanceis supplied to the discharge compart-
ment,

- an inlet valve for controlling a flow of the
inflammable substance into the discharge
compartment,

- anoutlettrough which the inflammable sub-
stance is ejected,

- anoutlet valve for controlling the flow of the
inflammable substance out of the discharge
compartment, and

- asensor adapted to determine one or more
predetermined thermodynamic conditions
in the compartment;

- wherein the apparatus is adapted to determine
by means of the sensor when a predetermined
thermodynamic condition is achieved and to
open the outlet valve in response thereto such
that the inflammable substance contained in the
compartment is discharged through the outlet

- a stand for supporting the discharge unit; and

- acontroller unit for remotely controlling one or more
parameters of the automatic fire extinguishing appa-
ratus.

[0009] The automatic fire extinguishing apparatus ac-
cording to the present invention provides a plurality of
advantages.

[0010] Firstly, the automatic apparatus may be posi-
tioned as close to an under-pressure inlet of a fire in a
construction as possible. Due to the controller unit the
apparatus may be controlled at a safe distance. Thus
any explosion (e.g. due to flashover or backdraft) in the
area of the inlet will not harm the fire-fighters.

[0011] Secondly, the automatic apparatus may be po-
sitioned at a position which subsequently is change into
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an under-pressure inlet, i.e. before the risk of explosion
increases. As an example the apparatus according to the
present invention may be placed in front of a window
which is not yet broken. Once in place and when the fire-
fighters have retracted to a safe position, the window may
be broken to create a passage which turns into an under-
pressure inlet. However, often this passage may tempo-
rarily turn into an over-pressure outlet causing aflashover
or backdraft and thus flames to exit the passage before
the fire has found a new equilibrium in which the passage
is an under-pressure inlet. It will be appreciated that it is
dangerous to for the fire-figthers to stay in the area of the
passage prior to the new equilibrium being found.
[0012] Thirdly, the automatic apparatus reduces the
need for fire-fighters to enter buildings or other objects
which reduces the number of primary/direct causes of
deaths and injuries caused by the fire.

[0013] Fourthly, the automatic apparatus reduces the
secondary causes of deaths and injuries such as cancer
caused by repeated entry by fire-fighters into burning
buildings or other objects.

[0014] Fifthly, the automatic apparatus reduces the us-
age of fire fighting liquid (e.g. water) as a limited volume
of liquid is required to create a large volume mist. Liquid
is often a limited recourse in relation to a fire - especially
in cases where the firefighting vehicle carries the liquid.
[0015] Sixthly, by reducing the amount of liquid which
is used, the amount of water which must be removed
after the fire has been extinguished is reduced. In most
countries this liquid must subsequently be treated as
harmful liquid which not only is time consuming but also
is expensive.

[0016] Seventhly, the automatic apparatus reduces
the damage on the burning construction. As fire today is
fought by pouring large quantities of water into the over-
pressure outlet, the water damage on the burning con-
struction is huge. By providing a mist at the under-pres-
sure inlet the fire is extinguished in a simple manner and
with very small quantities being poured into the construc-
tion.

[0017] Inthe context of the present invention, the term
‘under-pressure inlet’ shall be understood as an opening
in the construction through which air is supplied to the
fire, i.e. through which air flows from the outside environ-
ment and into the construction. Moreover, in the context
of the present invention, the term ‘over-pressure outlet’
shall be understood as an opening in the construction
through which gasses and/or smoke from the fire exit the
construction.

[0018] It will be appreciated that during a fire in a room
in a construction, the room will typically be divided in to
an upper zone and a lower zone which is defined below
the upper zone. In the upper zone the temperature is very
high, as the very hot smoke and un-combusted gasses
are collected in this area. In the lower zone, the temper-
ature is significantly lower as fresh and relatively cool air
(containing oxygen) flows toward to the fire in the lower
zone. The transition between the two zones is often very
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distinct and may easily be seen with the naked eye or
with an infrared camera. The pressure in this transition
zone corresponds to the atmospheric pressure outside
the construction. If the lower zone is filled with a mist of
an inflammabile liquid or gas or powder, the fire is extin-
guished.

[0019] Inoneembodiment, the inflammable substance
is an inflammable liquid such as water. An inflammable
powder and/or an inflammable gas may be added to the
inflammable substance. In one embodiment the inflam-
mable powder and/or the inflammable gas is added to
an inflammable liquid.

[0020] In one embodiment, the inflammable powder
discharged by the discharge compartment constitutes 5
percent of the total volume of what is expelled by the
discharge compartment, or 10 percent or 15 percent or
20 percent or 25 percent or 30 percent or 35 percent or
40 percent or 50 percent.

[0021] In one embodiment, the inflammable gasses
discharged by the discharge compartment constitutes 5
percent of the total volume of what is expelled by the
discharge compartment, or 10 percent or 15 percent or
20 percent or 25 percent or 30 percent or 35 percent or
40 percent or 50 percent.

[0022] In one embodiment, the inflammable liquid dis-
charged by the discharge compartment constitutes 5 per-
cent of the total volume of what is expelled by the dis-
charge compartment, or 10 percent or 15 percent or 20
percent or 25 percent or 30 percent or 35 percent or 40
percent or 50 percent.

[0023] The automaticfire extinguishingapparatus may
be adapted to discharge the inflammable substance 360
degrees about a vertical axis extending through the au-
tomatic fire extinguishing apparatus, such as 300 de-
grees about the vertical axis, such as 270 degrees about
the vertical axis, such as 240 degrees about the vertical
axis, such as 210 degrees about the vertical axis, such
as 180 degrees about the vertical axis, such as 150 de-
grees about the vertical axis, such as 120 degrees about
the vertical axis, such as 90 degrees about the vertical
axis, such as 60 degrees about the vertical axis, such as
30 degrees about the vertical axis.

[0024] The discharge compartment comprises one or
more inlets each of which may comprise a separate inlet
valve. In one embodiment, one inlet is used for supplying
the inflammabile liquid to the discharge compartment, an-
other inlet is used for supplying an inflammable gas to
the discharge compartment, finally a third inlet may be
used for supplying an inflammable powder to the dis-
charge compartment. In another embodiment, the dis-
charge compartment comprises one single inlet through
which the inflammable liquid and/or the inflammable gas
and/or the inflammable powder are supplied.

[0025] Similarly, the discharge compartment may com-
prise a plurality of outlet valves, e.g. for discharging the
inflammable substance in different directions.

[0026] The discharge unitcomprises a sensor adapted
to determine one or more predetermined thermodynamic



5 EP 2 612 694 A1 6

conditions in the compartment. The predetermined ther-
modynamic conditions may comprise a predetermined
temperature and/or a predetermined pressure in the
compartment.

[0027] The stand may be a tripod like structure or any
other suitable means for supporting the discharge unit
according to the present invention. In one embodiment,
the stand is adapted to stand on or be inserted into the
ground. The stand may comprise means for securing the
stand to the ground such that it may remain in the same
position even in the event of a backdraf. In one embod-
iment, the stand comprises fastening means for fastening
the stand to a structure., such as a clamp.

[0028] The controller unit is provided for remotely con-
trolling one or more parameters of the automatic fire ex-
tinguishing apparatus. In one embodiment, one of the
controllable parameters is one or more of the thermody-
namic parameters such as the temperature of the inflam-
mable liquid inside the discharge compartment. Alterna-
tively, or as a supplement, one of the controllable param-
eters is a pressure in the discharge unit. In one embod-
iment, the temperature and/or the pressure at which the
outlet valve(s) open is/are controllable.

[0029] Inone embodiment, the apparatus according to
the present invention is adapted to emit or eject the mist
of the inflammable liquid to a position which is at least
0.5 meters away from the apparatus, such as 1 meter
away from the apparatus, such as 2 meters away from
the apparatus, such as 5 meters away from the appara-
tus, such as 10 meters away form the apparatus, such
as 15 meters away from the apparatus.

[0030] In one embodiment, the controller unitis adapt-
ed to control the discharge units position relative to the
stand by operating at least one of the one or more actu-
ators.

[0031] Inoneembodiment, the discharge unitis adapt-
ed to generate a mist of the inflammable liquid at a pres-
sure which is below twice an ambient atmospheric pres-
sure in the area of the automatic fire extinguishing appa-
ratus.

[0032] In one embodiment, any droplet of the inflam-
mable liquid in the mist of the inflammable liquid is below
0.1 mm, such as below 0.09 mm, such as below 0.08
mm, such as below 0.07 mm, such as below 0.06 mm,
such as below 0.05 mm, such as below 0.04 mm, such
as below 0.03 mm, such as below 0.02 mm, such as
below 0.01 mm.

[0033] Inone embodiment, the controller unitis adapt-
ed to operate the discharge unit and or the stand by
means of a wired or wireless connection.

[0034] In one embodiment, the apparatus is self-pro-
pellable and thus comprises a propelling means for pro-
pelling the automatic fire extinguishing apparatus via the
controller unit. One example of such a means is wheels,
continuous tracks etc. Moreover, the apparatus may
comprise a motor for propelling the apparatus. In one
embodiment, this motor is an electrical motor. In one em-
bodiment, the motor is a hydraulic motor which uses the
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pressurized the inflammable liquid to cause the hydraulic
motor to rotate.

[0035] The invention according to the first aspect may
comprise any combination of features and/or elements
of the invention according to the second aspect. As an
example the apparatus may be adapted to generate a
mist of aninflammable liquid in which the pressure inside
the mist is at a predetermined pressure level. The pre-
determined pressure level may be substantially at the
level of the atmospheric pressure in the surroundings of
the construction.

[0036] In one embodiment, the automatic fire extin-
guishing apparatus is adapted to discharge between 0
and 30 liters per minute, such as between 0 and 15 liter
per minute.

[0037] The size of the droplets discharged by the au-
tomatic fire extinguishing apparatus may be between
0.001 millimetres and 0.1 millimetres, such as between
0.01 and 0.5 millimetres.

[0038] Ina SECOND aspect, the present invention re-
lates to a method of extinguishing a fire in a construction
which defines an under-pressure inlet at which the fire
defines an under-pressure by means of which oxygen is
sucked into the fire and an over-pressure outlet through
which smoke is expelled during the fire; the method com-
prising the step of:

- generating at the under-pressure inlet a mist of an
inflammable liquid or a substance such that the mist
is sucked by into the under-pressure inlet by means
of the under-pressure generated by the fire, whereby
the fire is smothered.

[0039] The method has the same advantages as the
apparatus according to the first aspect of the invention.
Additionally, the method may comprise any combination
of features and/or elements as the invention according
to the first aspect.

[0040] In one embodiment, the step of 'generating at
the under-pressure inlet a mist of an inflammable liquid’
comprises the step of providing a mist in which any drop-
let of the inflammable liquid is below 0.1 mm, such as
below 0.09 mm, such as below 0.08 mm, such as below
0.07 mm, such as below 0.06 mm, such as below 0.05
mm, such as below 0.04 mm, such as below 0.03 mm,
such as below 0.02 mm, such as below 0.01 mm.
[0041] In order to ensure that no drag is created which
causes oxygen to be supplied into the fire, the step of
‘generating at the under-pressure inlet a mist of an in-
flammable liquid’ comprises the step of generating a mist
of an inflammable liquid in which the pressure inside the
mist is at a predetermined pressure level. In one embod-
iment, the predetermined pressure level is substantially
at the level of the atmospheric pressure in the surround-
ings of the construction and/or in the surroundings of the
under-pressure inlet.

[0042] In one embodiment, the predetermined pres-
sure level is below twice the pressure in the area of the
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under-pressure inlet and/or in the surroundings of the
under-pressure inlet (i.e. below two times the pressure),
such as below 1.5 times the pressure in the area of the
under-pressure inlet, such as below 1.25 times the pres-
sureinthe areaofthe under-pressure inlet, such as below
1.2 times the pressure in the area of the under-pressure
inlet, such as below 1.1 times the pressure in the area
of the under-pressure inlet, such as below 1.05 times the
pressure in the area of the under-pressure inlet.

BRIEF DESCRIPTION OF THE FIGURES

[0043] The invention will now be described in further
detail with reference to the figures in which:

Fig. 1 discloses a fire in a construction, and

Fig. 2 discloses an apparatus and a method accord-
ing to the present invention in use with the aim of
extinguishing the fire in the construction.

DETAILED DESCRIPTION OF THE FIGURES

[0044] Fig. 1 discloses a construction 100 defining an
under-pressure inlet 102 and an over-pressure outlet
104. Afire 106 is burningin the construction 100, whereby
a lower part 108 and an upper part 110 are defined. As
the fire 106 needs oxygen in order to continue, the fire
106 creates an under pressure which causes air contain-
ing oxygen to be sucked into the under-pressure inlet
102 and towards the fire 106. This is indicated by arrows
112 and 114. Thus, cold air (relative to the temperature
of the fire 106 and relative to the temperature in the upper
part 110) is sucked into the lower part 108 of the chamber.
Moreover, the fire 106 exhausts smoke and gasses - of-
ten also combustible gasses - which enters the upper
part 110 and exits the construction 100 through the over-
pressure outlet 104. This is indicated by arrows 116 and
118. It will be appreciated that as the upper part 110
comprises exhaust smoke from the fire, the temperature
in the upper part 110 is significantly higher than in the
lower part 108. It will also be appreciated that depending
on the size of the under-pressure inlet 102 and the size
of the over-pressure outlet 104, the transition 120 be-
tween the lower part 108 and the upper part 110 may be
positioned at different vertical positions.

[0045] Fig. 2 discloses use of the apparatus and the
method according to the present invention and it is noted
that reference numbers which are identical with the ref-
erence numbers of Fig. 1 refer to identical elements.
[0046] In Fig. 2 an automatic fire extinguishing appa-
ratus 122 is provided at the vicinity of the under-pressure
inlet 102. The automatic fire extinguishing apparatus 122
is operated such that a mist 124 of an inflammable liquid
is generated. Due to the under-pressure (relative to the
atmospheric pressure in the surroundings of the con-
struction 100) at the under-pressure inlet 102, the mist
124 is sucked into under-pressure inlet 102 and further

10

15

20

25

30

35

40

45

50

55

intothe lower part 108. This causes oxygen to be expelled
from the lower part 108 whereby the fire 106 cannot con-
tinue. Thus with the use of limited amounts of liquid, the
fire is extinguished.

Claims

1. An automatic fire extinguishing apparatus for extin-
guishing a fire in a construction which defines an
under-pressure inlet at which the fire defines an un-
der-pressure by means of which oxygen is sucked
into the fire and an over-pressure outlet through
which smoke is expelled during the fire, the appara-
tus comprising:

- a discharge unit;

- an discharge compartment adapted to
contain a predetermined amount of an in-
flammable liquid, the discharge compart-
ment comprising:

-aninletthrough which the inflammable
liquid is supplied to the discharge com-
partment,

- an inlet valve for controlling a flow of
the inflammable liquid into the dis-
charge compartment,

- an outlet trough which the inflamma-
ble liquid is ejected,

- an outlet valve for controlling the flow
of the inflammable liquid out of the dis-
charge compartment, and

- a sensor adapted to determine one or
more predetermined thermodynamic
conditions in the compartment;

- wherein the apparatus is adapted to de-
termine by means of the sensor when a pre-
determined thermodynamic condition is
achieved and to open the outlet valve in re-
sponse thereto such that the inflammable
liquid contained in the compartment is dis-
charged through the outlet

- a stand for supporting the discharge unit; and
- a controller unit for remotely controlling one or
more parameters of the automatic fire extin-
guishing apparatus.

2. Anautomatic fire extinguishing apparatus according
to claim 1, wherein the discharge unit is adapted to
generate a mist of the inflammable liquid at a pres-
sure which is below twice an ambient atmospheric
pressure in the area of the automatic fire extinguish-
ing apparatus.
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An automatic fire extinguishing apparatus according
to claim 2, wherein any droplet of the inflammable
liquid in the mist of the inflammable liquid is below
0.1 mm, such as below 0.01 mm.

An automatic fire extinguishing apparatus according
to any of the preceding claims, the controller unit is
adapted to operate the discharge unit and or the
stand by means of a wired or wireless connection.

An automatic fire extinguishing apparatus according
to any of the preceding claims, wherein the stand is
adapted to stand on or be inserted into the ground.

An automatic fire extinguishing apparatus according
to any of the preceding clams, wherein the stand
comprises fastening means for fastening the stand
to a structure.

An automatic fire extinguishing apparatus according
to any of the preceding claims, further comprising a
propelling means for propelling the automatic fire ex-
tinguishing apparatus via the controller unit.

A method of extinguishing a fire in a construction
which defines an under-pressure inlet at which the
fire defines an under-pressure by means of which
oxygen is sucked into the fire and an over-pressure
outlet through which smoke is expelled during the
fire; the method comprising the step of:

- generating at the under-pressure inlet a mist
of an inflammable liquid such that the mist is
sucked by into the under-pressure inlet by
means of the under-pressure generated by the
fire, whereby the fire is smothered.

A method according to claim 8, wherein the step of
‘generating at the under-pressure inlet a mist of an
inflammable liquid’ comprises the step of providing
a mist in which any droplet of the inflammable liquid
is below 0.1 mm, such as below 0.01 mm.

A method according to any of claims 8-9, wherein
the step of 'generating at the under-pressure inlet a
mist of an inflammable liquid’ comprises the step of
generating a mist of an inflammable liquid in which
the pressure inside the mist is at a predetermined
pressure level.

A method according to any of claims 8-10, wherein
the predetermined pressure level is substantially at
the level of the atmospheric pressure in the sur-
roundings of the construction.

A method according to any of claims 8-11, wherein
the predetermined pressure level is below twice the
pressure in the area of the under-pressure inlet.
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