;[\ e3ed d]\r6BT=@ FI RE EXTI NGUI SHL NG METHOD AND APPARATUS Background of

the Invention 5 10 15 20 25 30 35 The present invention relates to a fire
*extingui shing nethod as defined in the preanble of claim1, espegg ;

spaces intended for the storage, maintenance, testing etc. of ai Mﬂwﬁmwmmmm
such as hangars, in which nethod a fire extinguishing nedium esp | ‘

liquid mist, is sprayed via at |east gne first nozzle in an area, se&in a

vertical di FERE EXTINGUISHINGMETHOD AND'APPARATUS! ngui shed, such as
an aircraft, and the floor of the space or equivalent. The inventjon al
relates to a fire extinguishing apparatus as defined in the preaqﬂmwwﬁmﬂm”uII"I"I
claim 12, ecBackgrioundof thedavemtionded for the storage, mainte !
testing etc. of aircraft, such as hangars, said apparatus conpri si ng *&p159*

| east one first nozzle, which, when activated, is directed to spray an

ext i nguisshi hge rprdisemt ioypation reglates itqua fire extinguishingamethatcas defined
vertical dig ' | e [; | i as
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of protectiVi@ ahdeqsl onsl first nezzle, kAR 824 GLEN:IN 8. @ diseetien) Bery
difficud teweshiawwbjbcete béguotectadfextinguisheddrichhasaan @ida&ft, and
especially ynder it ng._So far, fire extinguishing systens used in
hangar s typﬁ‘t%ﬁpyréﬁ% g@aﬂ%?ﬂ%gu'i"ﬁiﬁ[%ﬂ ed above the object and/or in the
floor, through which is sprayed a fire extinguishing medium especially
ext i ngui shi f; : h - ki jom | i) i 4 Le
between ¢ hel Ap 0V aPEOR BB SRR 5 fRE XiROdIshihg dppdrdfus 36’ e aedin
efforts arethmpeeambleafeclaimdldy eepeciadiyt forospaces indamndad forcthe storge, A
di sadvapy aomahitdnardd CBBstith Ghcbf BIHArER] NS HarRReristidYappratus

cl eani ng work required ? ter“thelr applicafion, especi y on aircraft.

Nbr eover, t €ORIRriING @ leastyanentiry BezzigedVhighy Whee acHVakednis directed

extingui shi ttﬁ,sb?éWdﬁ,et)&ir@Jiéﬁmq edediim! @sprcRYRE waligdid PhiELin RReSyEm
is triggered intaq _action, ‘which hu%. I n 2, troduces a selcgy et ween t he
detection of€¥MrdNand a¥eriical odiIrectione REIWEENshARy SPIEEm i r pro-
ext i ngui shi rertedgéxtinguisheg,ssuchl asdari idintiatt) and dhen floor abfs th&nsharagen

t hese te h.e ext] EShi Lum f or « B . rd.ac

obj sct 20 orease ATt UB I Hh Fh SkMadisHing, migchiih, R Srdls:
hi ghly corrsdidveopzlegerti es, which may danmge the object to be protected.
Moreover, their effectiveness is limted to only given types of fire. In
addition, prjor-art fire extinguishing systens are difficult to provi ae in
the spaces FHeRXtHNGUISHIRG sm%gmﬁ 0@&8@‘3%?558&8 anvarioss Rgngars, nteaded
activities forthedtorade) iiAteddntd), fadting ictb! iofthiF@IFR0s9el .as airplanes,

(i o : \ : : janes,
Cypi cal #5 cBeR RSy TRPBIAT A8 4TB8aarRhgEeterting ShEnvalatls S ERCR ng
foam possible fire. Fires particularly difficult to extinguish are those occurring

e.g. under an airplane, especially under its wing. So far, fire extin-
guishing systems used in hangars typically comprise nozzles installed
above the object and/or in the floor, through-which is sprayed a fire ex-
30 tinguishing medium, especially extinguishing foam. In such systems,
the aim is to fill the entire space between the aircraft and the floor with
foam. At the same time, however, efforts are made to prevent adverse
effects of the foam on the aircraft. A disadvantage with systems using
extinguishing foam is especially the cleaning work required after their
35 application, especially on aircraft. Moreover, to allow such a system to
be used, the space in which extinguishing foam is to be applied has to
be evacuated before the system is triggered into action, which thus in-



15 Brief description of the invention The object of the present invention
IS to achieve asolution that uses a liquid mst, especially water m st as
“an extingui shing medi um for extinguishing fires in storage spaces for
aircraft, such as airplanes. Another 20 object of the invention is to

achi eve an effective extinguishing solutipn that can be used to put out
fires occurring under an object to be pro tected, such as an aircraft. The

met hod of tth@dmmslatdelaag benweehythﬁldretetﬁonzeﬁﬂre ariditactivdtias of the @g-
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of the stora e at east in rst

mal n In._one
di recti on. IMiEedhio A% AVER PasEr figern 2R ey ite SXSNAUISRT 2ed
by what is m esateAts afe Wifficit €S pro%?de Theheodpddemtebe peotettedtwithobs

ZEPéy?hS”LL%q‘i@ Frurpitetering Bt bhel Adiras REFRALSR nrderlry - o
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i roctod 1 i Ered1aie Sechibiody. BxrBWiBhld SyPPuR, ogERE, 6 e fiRE
resul t thatanehalso kanwn,ath\@ruses of owhialy éypiadllyadoeg nothdénvohientike disad-

addi tion, \E% tq%% %Inlf‘lg grég(t L@ﬁg@gﬁ:@gﬁp from nozzl es pl aced

above the be’ prote ue to the currents
generated, to the area betmeen the obJect and the floor. The sol ution of

the inygnt i gprjdfedesciiptiohef theSHveltion ng nedi umvery well within the
area to be .protected, even in is open spaces. The method and apparatus of

the invention are very well applicable for fire protection of different
aircraft stTH@abj ectaeﬁheBgreeemgm\lmﬁ@m usi torachigvee al sgkutiornthatlivsesr @nt

{1 omabl e I'fckjuﬂd 6 s aul Ivateraubt Asras g uBlyng M P eltin: |
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installed |ﬂéct§aa§g§ht@5 88 Ar&igPet ed without interfering with ot her
activities.
The method of the invention is mainly characterized in that at least one
25 first nozzle is arranged to spray mainly in the area between the object
to be extinguished, such as an aircraft, and the floor of the storage
space at least in a horizontal plane mainly in one first direction.

The method of the inventien is additionally characterized by what is
30 presented in claims 2 - 11.

The apparatus of the invention is characterized in that at least one first

nozzle has been arranged to spray mainly in the area between the ob-

ject to be extinguished, such as an aircraft, and the floor of the storage
35 space at least in a horizontal plane mainly in one first direction.



30 Brief description of illustrations In the follomnng the invention wll
be described in detail by the aid of an exanple with reference to the
attached draw ngs, wherein Fig. 1 presents a diagram of an apparatus
according to the invention in side view, Fig. 2 presents an arrangenent
according to the invention as seen from33s direction II-Il in Fig. 1, and
4 Fig. 3 shoms the position of the nozzles in a solution according to the

i nventi on ﬂ gra@soef aha frvertion 46 additienallyt ahpeactesized by whads ist he
|nvent|on %%LﬁﬁrF BP ﬁgenﬁggragrans representing a fire extinguishing
arrangeneﬁfeﬂ@& 54: 3 | ntion. The arrangenent of the invention is
designed for fire protectlon of and extinguishing of fires in spaces
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nanual em may
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sprayi ng tm‘rftrﬁ'é da1atibhoof théwnfventibmndrrfferemmy@aﬂ of Sl diress GHEMS 21 os
Syetom nagres in deserualracen taing AFeS of PR AN ligiide: d’“‘*?ﬁﬁé?% oy the
nOézl esv\ﬁ sath dires! aheesent ofi fire lsebﬁplcguytb%lowt%é?m@&%égé & tRTQY gk gqi‘n%
medr um | (0] I

tﬁef%ﬁuggﬁ §€5H8%ﬁb86 o aﬁaaném psnaasre FoEfiFe provection

are de%9gn an ex I'ng UIS such . as d ,
especi al Iy budidingsiivhereriiber dissange  from sn%\qqg o F6221ES Aountiéh oVl

head, e.g. in the ceiling, is relatively |arge, e.g. 5 - 10 m. Thus, the
solution of the invention can be easily installed in spaces to be pro-

tected without interfering with other activities.

25
Brief description of illustrations
In the following, the invention will be described in detail by the aid of an
example with reference to the attached drawings, wherein

30

Fig. 1 presents a diagram of an apparatus according to the invention in
side view,

Fig. 2 presents an arrangement according to the invention as seen from
35 direction II-II in Fig. 1, and



5 paratus, especially for spaces intended for the storage of aircraft, such
as hangars, conprises at |east one first nozzle 2, which, when activated,
“is directed to spray an extingui shing nmedium especially liquid mst, in
the area between the object 1 to be extinguished, such as an s aircraft,
and the floor 3 of the storage space, segn in a vertical direction, and at

| east one second nozzle 4 above the object to be extinguished, such as an
aircraft, @gd IeABwd Bhe POSILIONOF Theenbizates Fhiangoiwtionraccorsing toothre es

2, 4. The fPrst nozzle has peen, ar.r anged pray mainly in the area (or
t he vol undNVeBtiEe Projec BBE)Of FB”BQ"?@ B@@Igui shed, such as an

aircraft, and the floor 3 of the storage space at |east in a horizontal

pl ane nai nhetailethdesicription of theminveationst nozzle is arranged to spray
the majority of its spray into the area between the object and the fl oor
and with a mainly horizontal vector. At |east one other first nozzle 2 has

been ary anpRdl Figures apresénn diegramiediepresenting a nguesaxﬁ?gmmg‘ ar-a
| stance rom one | rst 0771 ¢ t, n - n
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spray a liquid mist. ‘

35 The nozzles 2, 4 are designed for spraying an extinguishing medium,
such as a liquid mist, especially water mist. The fire extinguishing ap-




20 specification W93/00962. Wen a liquid mst, especially water mst is
used as an extinguishing nedium the nozzles 2 are preferably of the type

- described in specification WO01/45799. The second nozzles/spray heads 4 are
preferably of the type described in specification W92/20453. 25 The
operating unit may be e.g. a constant-pressure punp. The pressure in the
piping is typically over 30 bar, preferably over 50 bar, nost preferably
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and/ or side at a distance fromeach other in at |east one 30
di recti2dn tifansverse to the longitudinal axis. At |east part of the spray
2" fromat |east one first nozzle 2 is directed to spray towards the | ower

1ot bi , .
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sprays serve to keep the mist of extinguishing medium mainly within

the desired area. The second direction is typically different from the first

direction. The spray 2 from at least one first nozzle 2 is directed in a

horizontal plane mainly in the direction of the longitudinal axis of the

35 aircraft or an axis parallel to it. At least some of the second nozzles 4

are directed to spray the upper part of the object 1 to be protected,

such as an aircraft, preferably in a substantially radial direction towards



It is obvious to the person skilled in the art that the invention is not
limted to the enbodi nents descri bed above, but that it may be varied
"within the scope of the follow ng clains. 9 Clainms 1, Fire extinguishing
met hod, especially for spaces intended for the storage of aircraft, such as
hangars, in which nethod a fire extinguisg 5 ing medium especially a
liquid mst, is sprayed via at |east one Tirst nozzle (2) in an area
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direction and via a p Ity o secon in at | east one second
direction, the mst of extin 35 guishing nedlun1be|ng kept mainly within

the desi “?dTﬁé%'sl%dﬂ‘Feﬁsfp’rSVtﬁeédwi &fd ¥pfically disposed in the floor 3. The

nozzles/spray heads 2 are preferably so arranged that, when activated,
they spring upwards from the level of the floor 3, e.g. as described in

20 specification W093/00962. When a liquid mist, especially water mist is
used as an extinguishing medium, the nozzles 2 are preferably of the
type described in specification WO01/45799. The second nozzles/spray
heads 4 are preferably of the type described in specification
W092/20453.

25
The operating unit may be e.g. a constant-pressure pump. The pressure
in the piping is typically over 30 bar, preferably over 50 bar, most pref-
erably over 70 bar. The liquid mist produced by the nozzles is typically
very fine. The droplet size (Dvgo) Is typically below 400 micrometers,

30 preferably below 300 micrometers, most preferably below 200 mi-
crometers.

In the arrangements atcording to the invention, the distance of the
second nozzles 4 placed above the object from the floor level 3 is rela-
35 tively large, e.g. 5 - 10 meters. The distance between the first noz-
zles/spray heads 2 may vary depending on application. In a typical
case, the distance is 1 — 5 m, preferably 2 - 4 m, most preferably about



to 6. Method according to any one ofclainsl-5, characterized in that the
spray (2') fromat |east one first nozzle: (2) is directed, at least in a
- horizontal plane, mainly in the direction of the longitudinal axis of the
obj'ect, such as the aircraft, or an axis parallel toit. s 7. Method
according to any one of clains 1 - 6, c aractarizadinthat at
| east sonme of the second nozzles (4) are directed to spray substantially

tovards the HRRRES P istahce Yatpeder %he@éc%doh@?zﬁléﬁdpré‘}d%a’tﬁs anmay

aircraft. io 8 Metho ccording,to any one of clai ./, c.har.act
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first nozzlgefdrably abdutadt- 50 mbstpireferablhe dherit 4manged one after the
other in the direction of the |ongitudinal axis of the object (1) to be

protected and/or side by side at a distance fromeach other in at |east one
di rectisn tInatleyanethod afhthé dnyentidmawhen the systemdd activatedgetd my

fcl ai nEl- i : ) 9=
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cl ai m 18 , éﬁbrcetw{ ifpact c;arii béréaxé;tﬁ:da?cfliﬁyeuflhmiﬁir@lmeﬁSéaw oﬁffiréi. rA:ti the
o nen | Daangofine) Smist A ERHeB Ui BeallBy ey ShralRd Bk B,
the sprays rmopmes/sprapicads dl disposedfabdee ltheeobjactfiate e protecibdedud 1) .
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one first rthezpeotettedviiazh of theo objeetc sodthatathe imist afexiinguisbing ener t
rea, *Daan i prayerbfrons U isgﬁehﬁﬁazéﬁﬁaﬁbﬁé%?"#g”@é ares bos
t ect ed/ ext itwerensbe, objeat andakhefloararfxtingishirg f : U%"B)'S cﬁprﬁﬁgasp}ﬂr%ge
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Lhe St R0ePfSimed. TR spray! ' oA 8t Fealt BN AP h¥Z2IE "8 dirbEted at
" least in a horizontal plane mainly in the direction of the longitudinal axis
of the aircraft or an axis parallel to it. At least some of the second noz-
zles 4 are directed to spray substantially towards the upper part of the
object 1 to be protected, such as an aircraft, preferably substantially in
25 a radial direction towards the assumed longitudinal axis of the object 1
to be protected. Extinguishing medium is sprayed from a plurality of
first nozzles 2, at least some of which have been arranged one after the
other in the direction of the longitudinal axis of the object 1 to be pro-
tected and/or side by side at a distance from each other in at least one
30 direction transverse to the longitudinal axis. At least part of the spray 2'
from at least one first nozzle 2 is directed to spray towards the lower
part 1 of the object to be protected, such as the bottom of an aircraft.
Part of at least one spray 2' from at least one first nozzle 2 is directed
to spray obliquely upwards in a vertical plane. A plurality of first nozzles
35 2 are arranged to spray an extinguishing medium into the area between
the floor 3 and the object 1, such as an aircraft, so that the sprays
cover a substantial part of the lower surface of the object 1.



13. Apparatus according to claim12, char actari zadinthat at
io |least ,one other first nozzle (2) has been arranged. to spray an extin

"gui shing medium at a distance fromone first nozzle (2) at least in a

hori zontal plane substantially in one first direction so that the sprays
(2') fromsaid first nozzles (2) boost eggh other. 15 14. Apparatus

according to claiml1l2 or 13, char actar i z adin that apparatus
conprising at | east one second nozzle (4), which is so directed that, in

et o9 5t Spldou by ST PlrSoh! SRUEH, I BME B BygF A It 38 32 an

air gr aft, I dinditedatcs thé, embofdmmentspd@smbedga?wmxbuhghais HE rmar]hal@ﬁ wvaried
sal nozz claim12 or 14, c aract a
i zad Mﬁﬁmgﬂéﬁéﬁgﬁﬁe@@{@%;ﬁa?ga‘sﬁ(;sarranged relative to each ot her

that, due to the action of the suction produced by the spray (2') from at

| east one 2s first nozzle (2), at least part of the m st of extinguishing
medi um sprayed by at | east one second nozzle (4) is directed into the space
bet ween the obj2ct (1) to be extinguished, such as the fusel age of an
aircraft, and the floor (3). so 16. Apparatus according to any one of
clainms 12 - 14, char act ar i z adinthat the nozzles (2, 4) are so
arranged relative to each other that a plurality of first nozzles (2), when
activated, wll .spray an extinguishing nmediummainly in one first direction
and a plurality of second nozzles (4) spray in at |east one second
direction so that the 35 m st of extinguishing nediumis kept mainly within
the desired area by the currents produced by the sprays. 12 17. Apparatus
according to any one of claims 12 - 16, c har act ar i z ad in that
the spray (2') fromat |east one first nozzle (2) is directed in a

hori zontal plane mainly in the direction of the |ongitudinal axis of the
aircraft or an axis parallel toit. s 18. Apparatus according to any one of
claims 12 - 17, char act ar i zadinthat at |east some of the
second nozzles (4) are directed to spray substantially towards the upper
part of the object (1) to be protected, such as an aircraft, preferably
substantially in a radial di 1o rection towards the assuned | ongitudi nal
axis of the object (1). 19. Apparatus according to any one of clainms 12 -
18, char actar i z adat |east sonme of the first nozzles (2) are
arranged one after the other in the direction of the |ongitudinal axis of
the object and/or is side by side at a distance fromeach other in a
direction transverse to the |l ongitudinal axis. 20. Method according to any
one of clainms 12 - 19, char actari zadinthat at |east part of
the spray (2') fromat |east one first noz 20 zle (2) is directed towards
the lower part of the object (1) to be protected, such as the bottom of an
aircraft.



21. Method according to any one of clains 12 - 20, char actari z a
din that at least one spray (2') fromat |east’ one first nozzle (2) 2s is
- directed obliquely upwards in a vertical plane. 22. Method according to any
one of clainms 12 - 21, char actari zadinthat a plurality of
first nozzles (2) are arranged to spray gn extinguishing mediuminto the
area between the floor (3) and the object (1), such as an aircraft, so that

the sprays a substantial part of the |ower f
. Ans. AYy@. Eﬁ@ﬁ@p\ P surface of the object (1).
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2. Method according to claim 1, characterized inthatat least
one other first nozzle (2) is arranged to spray an extinguishing medium
15 at a distance from one first nozzle (2) at least in a horizontal plane sub-
stantially in one first direction so that the sprays (2") from said first
nozzles (2) boost each other.

3. Method according to claim 1 or 2, characterized inthata

20 fire extinguishing medium, especially liquid mist, is sprayed via at least
one second nozzle (4) from above the object to be extinguished, such
as an aircraft.

4. Method according to any of claims 1 - 3, characterized In
25 that, due to the action of the suction produced by the spray (2") from at
least one first nozzle (2) at least part of the mist of extinguishing me-
dium sprayed by; at least one second nozzle (4) is directed into the
space between the object (1) to be extinguished, such as an aircraft,
and the floor (3).
30
5. Method according to any one of claims 1 -4, characterize d
in that, in the method, extinguishing medium is sprayed via a plurality
of first nozzles (2) mainly in one first direction and via a plurality of
second nozzles (4) in at least one second direction, the mist of extin-
35 guishing medium being kept mainly within the desired area by the cur-
rents thus formed.
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least in a horizontal plane, mainly in the direction of the longitudinal
axis of the object, such as the aircraft, or an axis parallel to it.

5
7. Method according to any one of claims 1 -6, character ized
in that at least some of the second nozzles (4) are directed to spray
substantially towards the upper part of the object (1) to be protected,
such as an aircraft.

10

8. Method according to any one of claims 1 -7, charac terized
in that extinguishing medium is sprayed from a plurality of first nozzles
(2), at least some of which have been arranged one after the other in
the direction of the longitudinal axis of the object (1) to be protected
15 and/or side by side at a distance from each other in at least one direc-
tion transverse to the longitudinal axis.

9. Method according to any one of claims 1 - 8, C haracterized
in that at least part of the spray (2') from at least one first nozzle (2) is

50 directed towards the lower part of the object (1) to be protected, such
as the bottom of an aircraft.

10. Method according to any one of claims 1 - 9, ¢ haracter-
ized inthat at least one spray (2") from at least one first nozzle (2)
25 is directed obliquely upwards in a vertical plane.

11. Method acco}ding to any one of claims 1 - 10, chara cter-
ized in that a plurality of first nozzles (2) are arranged to spray an
extinguishing medium into the area between the floor (3) and the ob-

30 ject (1), such as an aircraft, so that the sprays cover a substantial part
of the lower surface of the object (1).

12. Fire extinguishing apparatus, especially for spaces intended for the
storage of aircraft, such as hangars, said apparatus comprising at least
35 one first nozzle (2), which is so directed that, in a activated state, it will
spray a fire extinguishing medium, especially a liquid mist, in the area,
seen in a vertical direction, between an object (1) to be pro-
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13. Apparatus according to claim 12, characterized inthatat

10 least one other first nozzle (2) has been arranged to spray an extin-
guishing medium at a distance from one first nozzle (2) at least in a
horizontal plane substantially in one first direction: so that the sprays
(2') from said first nozzles (2) boost each other.

15 14. Apparatus according to claim 12 or 13, characterized in
that apparatus comprising at least one second nozzle (4), which is so
directed that, in activated state, it will spray a fire extinguishing me-
dium, especially liquid mist, above the object (1) to be pro-
tected/extinguished, such as an aircraft, and means (5, 6) for supply-

20 ing an extinguishing medium to said nozzle (4).

15. Apparatus according to claim 12 or 14, characterized in
that the nozzles (2, 4) are so arranged relative to each other that, due
to the action of the suction produced by the spray (2') from at least one

25 first nozzle (2), at least part of the mist of extinguishing medium
sprayed by at least one second nozzle (4) is directed into the space
between the object (1) to be extinguished, such as the fuselage of an
aircraft, and the floor (3).

30 16. Apparatus according to any one of claims 12 - 14, charac-
terized inthatthe nozzles (2, 4) are so arranged relative to each
other that a plurality of first nozzles (2), when activated, will spray an
extinguishing medium mainly in one first direction and a plurality of
second nozzles (4) spray in at least one second direction so that the

35 mist of extinguishing medium is kept mainly within the desired area by
the currents produced by the sprays.
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18. Apparatus according to any one of claims 12 - 17, charac-

terized in that at least some of the second nozzles (4) are di-

“rected to spray substantially towards the upper part of the object (1) to

be protected, such as an aircraft, preferably substantially in a radial di-
10 rection towards the assumed longitudinal axis of the object (1).

19. Apparatus according to any one of claims 12 - 18, charac-
terized atleast some of the first nozzles (2) are arranged one af-
ter the other in the direction of the longitudinal axis of the object and/or

15 side by side at a distance from each other in a direction transverse to
the longitudinal axis.

20. Method according to any one of claims 12 - 19, character-
ized in that at least part of the spray (2') from at least one first noz-

20 zle (2) is directed towards the lower part of the object (1) to be pro-
tected, such as the bottom of an aircraft.

21. Method according to any one of claims 12 - 20, character-
ized inthat at least one spray (2') from at least one first nozzie (2)
25 is directed obliquely upwards in a vertical plane.

22. Method accoi‘ding to any one of claims 12 - 21, character-
ized in that a plurality of first nozzles (2) are arranged to spray an
extinguishing medium into the area between the floor (3) and the ob-

30 ject (1), such as an aircraft, so that the sprays cover a substantial part
of the lower surface of the object (1).



