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WD 2006/ 064082 PCT/ FI 2005/ 000509 METHOD FOR SPRAYI NG
A MEDI UM AND SPRAYI NG NOZZLE Background of the

WO T0emédosen 5 The present invention rel ates to BCHERBH0509
as defined in the preanble of claim1l for spraying a
medi um mi st, especially a nmediumm st used in
firefighting, in_which nethod at | east t

METHOR AR BPRAVING A MEBTUM oNE SPRAVIRE NGz21e
within a second nediumm st spray at | east at or near

he sprayi aint. 10 The invention also relates to a
Ba rﬁﬁi'nayﬂﬂggge"ﬂée'aéﬂmed inclaim6, conprising a

frame with an inlet formed init, a first nozzle

e SRS [eligh, Bk 1874 fictRRg 48 peRgRtt ATt it

of clainyl farespraying@ medinm imistiiespesigly apmadigm amist used

n oREGoRNER Bhcr s, ptatat uaspraje e, i

are Jonatethanl, whigh &ufirshisirayginaviinds & secpndaMeHyma mist

spray E'Eilé?sﬁhﬁbr&'ie%%ﬂ%@prbgiﬁg" beintart, nozzles using a
so-call ed swirl chanber O 1nside the nozzle are

known. Even with a |ow pressure, such nozzles can .
Theeasidrtign el eekatesord ansprayingpneyzlenas aefired rihsclaim 6,

contHCH A i ot S FOTARIRTE 3 st gl gramoer
witho@ first mozzleeopeniag, & sracondrnoaslai drambertwith a&%&@?arge
opehif I 85 SRS e rSlnd Ine alsuncpecisering

of thier Hesh @@zz&egﬁambgf,, ar\ﬁly a% ﬁ@fast m@eﬁ{»ﬁ%hﬁgaﬁge from

the?ﬁ?@ﬁyégtﬁ Ad¥e s Rhamberhot covered but remains void
of mst. It has been possible to correct this

deficiency by using a nozzle that forns a full

'On theayther dwred, varild tspraytng trezdies dgoi ppodudiogz Refiquid

misf gt RgWb LERFEY € s 1o Rl P Shaber
insidprtatl)e adzzlé aarerimowm.sEV\elydWIA'bra liow WGSSW%}' sugh nozzles
canf AP AroaRes 4 SU0D HARAISAN Fhrel il pdcatss the
watesr ifs nassesl tanepatiallyd InER €& ravirhchARD e, @B‘G‘cigeb ist

sprégqis.”&i%éhﬁrbéd At ofF e nozefenifush idrbicWlanrdashion. In this
a

casd, fob Hhe cndsadhibhobbatiof! o i Sotdy o Bl g teen
perFéﬁHidLharm $0 themadh Sprayingadirectior isutirculamt iny other
worgd, ¥he mitidI& Ared WikMIARAB £61 if 'ndt! Yol Bred KiFS YeRTains
void of mist. It has been possible to correct this deficiency by using a
nozzle that forms a full spraying cone. In addition to the foregoing,
nozzles of this type produce a spray that comes out straight from the
center of the nozzle. This should make the spray a full cone. This may
work if the swirling circle is not very large and the pressure is fairly
high. Experience shows, however, that the middle spray forms large
drops, and therefore the mist produced by the nozzle is not of uni-
form quality. A nozzle applying such a solution is disclosed in US pat-
ent 6,129,154. This solution, too, involves the problem that the mist
can not be spread over a sufficiently large area, especially when rela-
tively low pressures are used.
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WD 2006/ 064082 PCT/ FI 2005/ 000509 2 Especially fire

exti ngqui shing systens using water m st requir spra
WO 44080 2%rs a sufficiently |arge area. The sﬁ%iTﬁwJéﬁm%sw

nozzles used in traditional2fire extinguishing
systens are provided wth a barrier plate placed in

conblly s SN Sjsprteddrgeter et rsghasitaray

thathgoviars: al SUETGIRALlY: e ABSS 3[%%'@%& Ve24ipe Used in

tradtf?ﬂ@hb?mréf@ktihbalsHiﬁg\st%y_saem dre probidediwith @ basdeoplate
Spr.a f no_ext.l u a

placsst dpodrdit (hle thez oPEhelehRRbal Ml heCHoghle head to

spreei@ thet sprajeoviesra iargecareamabuch spraysears pohenistyljee and

the%%r@%égﬁ%&s%?@ygﬁiéﬁg}é .‘prBBﬁeﬁhb{J%tt théy 988¢€ #void in the

I'S Spread, over a | arge_area.

midtihesaraseofaithei spray.sphere ke extinguishing gmedium can be
ey I ‘ea and so that a good mi st
spraé’%%% r@g?ﬁé ﬁbiz@ﬁ%a@

e I's achieved and, on the other hand, so that
the flow of the sprayed ne 15 diumis about the sane

Thel bjdd dfﬂhﬂ#@ W@Eéﬁ@gﬁ@r@m it toicreahelga abeplatelyanawt type
ensure al No,so-ca oLds

of <alitlpn5hak makas frandilple” Soeidued d HelnblEngaus sprey

that e spreadt over ias largecarea.cThusp theeainadgde aprgad ghe mist

ovellE SPETeRE0 . |ftBelabea) 0] 4 Aar BYOBOACRISE ovEThge is

achiaved iand, fon thenotharchands sp that the ﬂi%ﬂ?éﬁﬁi $Hy aMeg me-

diut i§§8§9kadﬂeysaﬁié Aftherwhor saverade apbant i thusialso an
rie escr.i ption of the inventio

5 T f

airmy Fo QAR HoRl 19 SIS KIS pES s Hie a8y {hd inagtern
prodgediornyet afwtl@ér bbﬁciw?xof ,tPEh'mvmtﬁcmnis foswreatata nwzzle

SW I noti on e _
espatial i P e T cefhecipE WiHEL Bl sy, Jodr BREesty 87 ¥ettan
otheefatrjective ofrtingsinventionds tei arhisash 2osakition dap a mazzle
for |} FFERGAEd Gt RRsPEgRill SRS FAENe sprayimg oF wa-
ter ¢aish. ot her, whereby a preferably honmpbgeneous ni st

spray spread over a large area is achieved. The
Brig} dpseriatiog oL HEdNSnEeH s 2 - s The noszie of

the invention is nainly characterized in that the
Théﬁﬁ%ﬁgﬂnﬂggﬁéﬁrﬁﬁ?\g@{ S alMyNEnhPactePRedCi t8a®, during
the formation of the sprays, the medium is set into a swirling motion
at least before the discharge opening of the nozzle used to form each
spray and/or at least before the sprays are mixed with each other,
and that the swirling directions of different sprays and/or of the me-
dium used to produce them are opposite to each other, whereby a
preferably homogeneous mist spray spread over a large area is
achieved.

The method of the invention .is additionally characterized by what is
stated in claims 2 - 5.

The nozzle of the invention is mainly characterized in that the spray-
ing nozzle comprises means for conducting a spraying medium into a
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WO 2006/ 064082 PCTI F12005/ 000509 3 first spraying
chanber in such a way that the spraying nediumis
WO RGsho swirl in a first direction, and nmeags/Hi®05/000509
conducting a spray- ing nmediuminto a second chanber
in such a way that the spraying mediumis caused to
swirl in a second direction, which is substanti al I&z 8 i
first Gnrasiing chanizersinrsucly aiwaytthat Bre (FRrawpg medium 1S

causl‘émfé’c?%ﬁ\ﬂrli i %ag'g’ﬁt dfrb&?i?n?Eﬁ@ﬁfeaﬁ@ﬂomcankj@cbihg Aespray-

o Dot b e St AL o Wby Ly e Spraving

meditiu.ﬂi’\‘lefiat {:ﬁﬁgééﬂ:gnswﬁﬂ QHa fséwhdidieexttimywhiab_és.subség&gally
e nethod and nozzi.e N i

oppegte e thgcaWi L éi)rq(ﬂ:}ﬁ'{ tcbgvlér%erggdg%'@e égrdé/? y%n&aw%as She
firstthafinberl | ed voids wthin it. By using an arrangenent

where nested, radially adjacent is sprays are caused

toswirl in different directions abqut the axis, of .
The mozeidi of dhieomnwenton 'tsn,adiditiwagllyjrpﬁ;@;@@g@g@dppgvg@%‘f is

i pr vent the formation of void areas in
Statgﬂjﬁiﬁégpggértgséf the spray, even when the pressure
is increased. Using the nozzle head of the inven-

Thels %{tidﬁ ldfsttﬁ’é’?iﬁiv@rﬂidmzl'm@dlmemm setigaiﬁtfqr_\toadvantages.

relative upl Torm an . . : -
Usingsithesmathed and,isade f, SReJnPAHbDY, 1 J8Lpgssipé to pro
ducéng §siaahatFeovehe adarge aresd astd thas QY esAicaHedavoids

oo 87 BB BTG e et el adcen
spramrairaatausedto mirhmﬂliﬁemﬁddtrﬁggio%@ppg zhg axis of the
maiﬁﬁ@@ﬁkﬂ%@%? éheﬁgt‘élﬁ’\g‘gr ;I"Fiﬁ's'oeﬁeﬁﬁé@téﬂwgprd\ﬁed lpossible to pre-

W pressure’ here p.nl
vent dher forroapioacet veid [RFEaR (BEEhe, JiNet PAFts, Pf \ihs SR &ven

whéi?!tRe éﬁ_@ﬂﬁne P§ ¢hercldied. (Usissuties ndaie head 3 the inven-

espec pre res of - o

tior, pEciSaPOESElS (b PEROPEESE 1R ggaa&,%g%%af%e%v@fﬂgsrn and

goc#%filhlua[ﬁﬂlﬂ:haiteiscvém iv:gil stiiteidefan yeeds Gge g&xtﬂr«%;lzgng sys-
ol 1 owi;n e [ i i -

teig gd Jedictoiel fHEACRIE head DR InVEAiLion, Cehery com

paddr@nstguctibarlmasl baervadsieyesos2 PCT/ FI 2005/ 000509 4

In this context, ‘spraying nozzle' refers to a nozzle combination or
nozzle head that comprises a spraying nozzle combination according
to the invention.

‘Relatively low pressure’ here mainly refers to pressures below 35
bar, typically pressures below 25 bar, preferably pressures below 15
bar, especially pressures of about 5 — 12.5 bar; in some special cases
even pressures below 5 bar or over 35 bar.

Brief description of the figures

In the following, the invention will be described in detail with refer-
ence to an example and the attached drawing, wherein



10

15

20

25

30

35

. : 05/000509
wol’—ﬁ()&q%f()sﬁr esents a nozzle according to the |n\ygg |I%)0n5/|0n5

cross-sectional view, Fig. 2 presents a cross-section
along line Il-I1 in Fig. 1, aqg Fig. 3 additionally
presents an illustrative representation of the nozzle

Flopt eelty A e adkdrBfnd rb 3 fifa@ion 1f SRi Sectional
e e e e
FRECPFBOntd al A 1¥EEE lohg8i _ dqC _
Lt i e L R (i e

of theafhs ettion Withothe ditedtios ofethrozplaydethdmatically indi-
Cgﬁ%iun1conductor or equiva- lent. The frame conprises

rst spraying chanber 4 and a second is nozzle
. chanber 6, which preferably has been forned as a

L 0g-1 . I : d the first I

Ol #ESeriBion of HEREREBEN {1 Rzl o opening 5 of

the first nozzle chamber. In the enbodi ment
The! Hgtféd ﬂef@nth&? rfdﬁI‘Pé %ol&d;@wfafc%fes}?d ghste Mhvantion. The

upper fra and a _lower frane 1". el over jranF
nezzieshaad GRRPrises Reframerl withenainileb 2 formegatasit for con-
vé?fﬂ?é h’iéhditlﬁntt@f B%s %%ﬁaﬁ/emiﬁdrfnﬁéd qﬁdl,ﬂ'{é H:?rme are threads 22

counter-1.nrea 0 owgr rane t.lt. n .
e epRBeEHEN Bhahes Pardls heRRLte: A Maslkh A1 dREsE or,equiva-
|érst. aT o Ard me aymPrisiesha Hiirst sspraryieg chamberod ahd a second
B3R ErBRAIRETS, itlcn, BFeBRseR heb BeBl i aheleth ing-ie
noazle deammber anodrfdhehlingenozziexthamberi4sat fodistance from
thEaEBle ‘blpfni%' 8l ¥r ehbifIdt ifdizie ¥”cGrhBet NEn af@OEmbodiment

1t Breiiasethe bekoe Sone s, 80 RS B Te 1 and »
I&Déﬁifﬁﬂné- ]r'r‘/é\r ll'h?grtﬂNéﬁ frtah_ﬂeU?EE arrndedintthe Gppet frame 1’
.n Zl e,cnanper, 4 a n .t . r 3

imehteans 5T ErLfn % BERuhel Fuch SHEEakS el bopetnreads
oficthe bowearirtameditat Arearngedanside the loweerhfrasner in Hie em-

| icak: o _F ' ¥ h .

oAl ki3 %, TR ), o it Yore e  for the
negelsr ghambers anshi am By @ihes hangd e for Qedum gpaduits. The
iREHHBLE DEI i thdafozAeDod BasTed the fiestdnekzie chamber 6.

TR AL RSt iarmhge 4 s iRall S ARERE o LSS Lo
rdént agcopding tof Figiel nitdiapers rint ite lopvery pagt dhatheeform of a
elghcaiSt bt Bhel o g el B ABRBRPHE pne upper
pant of ithe fivst onzzkk chaphber 4i as seein in therfigures aplig ele-
ment 8 to prevent the medium from getting into the nozzle chamber
at least partly via the bore of the cylindrical space. Formed in the first
chamber 4 is at least one first medium conduit 9. Typically, several
first medium conduits 9 are provided. The medium conduit 9 has
been arranged to conduct a spraying medium into the spraying
chamber 4 typically at least partly tangentially so as to effect a swirl-
ing motion of the medium in the spraying chamber. This swirling mo-
tion is visualized by the arrows shown in the chambers. In the first
chamber 4, the swirling motion takes place in a first direction, e.g.
clockwise, as indicated in Fig. 2.
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jse, as indicated in Fig. 2. W 2006/0
‘W0§%§§&¥@§05/000509 5 The first nozzle openin&ég%ﬁﬂgﬁ@mﬁog

into the m xing chanber 15 of the nozzle head, from
where a di scharge opening 14 feads to the outside of
the nozzle head. s A second spraying chanber 6 has

Thfé?ﬁﬁstf ADEEI® ageﬁ;]m%b @-d%é‘ﬁs _mﬁoz kRe ﬁmj‘zﬁ?ﬁth@mﬂgﬁ 19ef the
i rst spraying anber .4, W a wa separat:, ing, .
nogels bedRb MW 8,FISERRTGR KBIENTRY ofF dRabs: taythe i tside
of blee iezzlelmeder 6, a ring-1ike opening leads into the

m xi ng. chanber 15. The I|ateral surfaces of the

chanber forma ring-Ilike opening 13 expanding 1o from
A seeonadspraying ashamgberagihas daanwforrsedhas na ximg-like nozzle

chtfii*ardind (e’ ARAepi I dRARBRS SR BvaN2I0Saparat-
ingddieu ehasnaers 410 6nE-0Be &3CHr OtheihgERORD thendintd-likee nozzle
CHaHE O ellD ML HEring M=t ncr chiume D) The
latgtat SETRCBEH e FRAGH oG Fm; 5 rida kB Saning 13 SkpaNding
frophahieesedond Iwravgh' chatabduiet fovérdg théemmngn?hamber 15.
, \Y) n e 0 I e
At 18 FR8 o tii%er%e/ﬁriﬁb@ TRRECR 5o aha R g second
mextiunposdnauikwi Pl i Tige dseeand omediuat icenduwitt b8 basr beey ar-
rafbE6 0 Landlct $Re iilying YRR i, 8RG8 Yind Rifdber o
typicabytabieastupartly tangentdally so dhakiavsyerling motion of the
mediube s ediced Wy thesetond Sprayhiy rhbEr 0. Fhe medium
copd s Lo b iTe sra058, saMing iiiasaber b hays heel arrangéd to
diregt :th'er@ra%&ng hevdaibury in thel clarmbeirrig- sudte achaaybehat an op-
es. S g a
pop{tR s WU AR i TsT a8 e B NG, PREGH R It first
chambsi dgis leafieved. iln &his case, she motian ntakasnplace in the
otféF Sdestin, pEEh R RaRL ot e, Beeuatiatrth Fio

2.chamber typically at least partly tangen 30 tialiy so -
as to produce a swirling notion of the nmediumin the

In e emaSHiENRaS imdhecHanber naoRisdirrd P isspritgd that ad-
dittomalty ddrpsisesyanthing dspirayingt teambleam@erThe i thisdi gpraying
chlfibh ! (S ARERCEEIRY Ehofbel 58 RO ALLIR tnEdsecond
speayingvehamben 16 &nd the first spraying chamber 4. Arranged in
the third spraying chamber 7 is at least one third medium conduit 11.
This medium conduit 11 has been arranged to conduct the spraying
medium into the spraying chamber typically at least partly tangen-
tially so as to produce a swirling motion of the medium in the third
spraying chamber 7. The medium conduits 11 of the third spraying
chamber have been arranged to direct the spraying medium in the
chamber 7 in such a way that an opposite swirling direction relative
to the swirling direction in the second chamber 6 is achieved. In this
case the swirling motion takes place in the first direction, such as e.g.
clockwise, as illustrated in Fig. 2.
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wo0bs/66a682 the swirling notion takes place in teoa/Hi2005600509
direction, such as e.g. clockwise, as illustrated in
Fig. 2. WD 2006/ 064082 PCT/ M)05/ 000509 6 Chanber 7
has been formed nmainly in th® | ower part of the upper
frame 1', where a ring-like groove has been nachin
Chamhera? hes beeneforsned umadnknin a:hesIQwaEeDafrtdOEutbs upper

fraﬁﬁ;ggbe%hél"@ agrrﬁ\flgy-fhkfeop'i“bb{?é hé’éﬂbﬁeﬂ\@hbcﬁfnéd‘eso that the

d b

Ut RN Surase PRA. HeY eages-OF fhe!Sfagvadprm the
out@? \{JEE %ﬂttlﬁél dmmbefl’laimddiﬁ@\)ﬁse it hoitbd aﬁldt bppepanall. In

0

the Lol g? B BSelid 8 ek g Bind AP,y MR e soray.
ingrcheymibidrecomsists of dhahipart 16 thes obtemwalt e dherlowss frame
1 yifEh, feldcated GBpBRREDES the (@FdBRAE. Th e hgm%é & AM-like
nozzle apenisgr bﬁ s tb@egpf@ryea findine lwepdarkef the chamber.
For?ﬁé&tlgoﬂ'le IdWEp tFafRA n'e'artth% o enrng 16B augldi@esyufface 17

o SReeE St e B M Ao i suton

||lu§trraftéde|n dhied ifiguriel ettsprquidebbueiiadey esitdndayas ai chirvature

oSl b atat JRPHEEE sIBE Hinsied, YAich el 5 Bccepgs as an

oblmmrssurﬁacargumbngumﬁ spray dbhqwm sedewwsenwh thengesult
tha‘ﬂoﬁ‘gé esiﬂ?"éﬁd 'r?owf)&’e t S cas Wl’éé”@r‘htblﬁl Rhedsurface

C anber he g) er "33
Sha‘@%@fr&)Q Eberﬁaﬂm%hé@ van ppesnamiellapde odiments,
the'%z% R irhal,” de 'b% fm'ﬁmlﬁkédsmmdutga t?Hiiadb@praymg

20 Th t hod o e |nve Lon S
chapbafi o TQTTNS Rasearthe-HBPeT dEpdil Hee BOrtde Hiowdsd with
charsweri spdde & agldk anmediom lendetih omathe linkett intaospraying
ITE% W, mi st sprays are forned, of which a first spray
Wi thin a second nmedi um mi st spray S2 at | east
at the spraying point 2s or near it. During the

Thé H%o‘a”o?ftﬁé‘%%%h@b@n rbhfceﬁe% YR &p?ﬁgmg“& @ medium

mist, aspedialive MRAIIE TiiUses fQrFRGRNITIGy 1) T8e meshod, at
Iea%'ﬂ%l%f n@édmﬁql&h.éteémraayst Bfe forhads oblwhih arfirsti sprdy S1 is
witlh S2e8n 3o R iat EiydPsd GPRLAGDSy She GhEARRE boint
or neam iBoDaring thesfiarmatiorafithe Bprayshremgedium is set into
2 LB TIRD Sl oI BRenss 5, 1 6 the
nozzle used to form each spray Sl S2 and/or at least before the
sprays S1, S2 are mixed with each other. The swirling directions of
different sprays S1, S2 and/or of the medium used to produce them
are opposite to each other, whereby a preferably homogeneous mist
spray spread over a large area is achieved. The swirling directions are
indicated by arrows in the embodiments illustrated in the figures.

| ' According to a preferred embodiment, the method further comprises

the formation of at least one third spray S3, within which the first
spray S1 and the second spray S2 remain, at least at or near the
spraying point, so that the swirling directions of the medium of each
adjacent spray S1, S2 and S2, S3 are opposite to each other at least
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wo 2064/66362d by arrows in the enbodi nents |Ilustl,rcq1;ﬁg)05,900509
the figures. According to a preferred enbodi nent

nmet hod further conprises as the formati on of at Ieast
one third spray S3, within whiZch the first spray Sl
and the second spray S2 remain, at |east at or near
beafbee e a'_ysdgalpgn rupemngt Eatl?maﬁsmfrtlhmgmtlzteajsamio form

a%' E?Fa%’;ag‘ldjat o eac er a?afg‘z%ﬁ%%%ogﬁoé%??d 52,

SPare mnzees b smEch Qtfﬂ)@f ore the di scharge opening 5,
13, 16 of the nozzle used to form each spray and/or

i} s FRRLBER B 5o B o W B iy
nozzielfernﬁngbeacﬁ spray’sofas e prodytena swirdinie nﬁo?ohngf the
S S [ . . o)
e PERY s e hezals DB A LS REE G et 3 B
13, 16. In the nmethod, the first spray S1 is delivered

thihl'?e 'iﬂ@tr%&cﬂ"i‘é ?ﬁ*s?%ﬁ?ag'@l '|§%12erh\féfre6 \fnarﬂﬁe 'Eﬁ’%@daﬁ* e open-

and the
mgp%mfng fitﬁtomoazl@eefaﬁmbﬁzana meaﬁséendwayaﬁ%ma the dis-

ch@rgeh@béﬁmg’ples'“dﬁga kacoadl AozzrIchaltbehapiee datteradischarge

rectign p endjcular to.t
orsiBgr anhas e daauike REiand SMd.ogs edshh the Bl per-
perdicalaraio themspifayingsdisetiigni surroands xher firstf nazzle open-
inbiﬂ@ui'd and a gas. The spraying nozzle of the
ention conprises a frame 1 with an in- let 2 forned
init, a first nozzle chanber 4 with one first nozzle

THe QBPWEig‘gwéﬂlu% $8 HNGuitP8E L nhRATREDF G N‘q&iﬁ 8nd a gas.

ren I scharge -opening 13 surrounding th
di scharge opening of the first nozzle chanber and at

THegplay maénomameauw@md@ dompriske a fit@mne21 withoan in-
'eﬁ%ﬁq@é‘g BB §RER andkler Egipdh MRS BNEifisy nozzle
openiagt I% &i secoadr apzate cnimm@er46swﬁ$ aoriogubket discharge
oﬁéﬁlﬁgj' ?%; (S Cglﬁghrgq SYHé'dl%Ehér{;/érébeH Jffcéf ‘H“le ?ﬁgt nozzle

chaspbed, gmchﬁtnbea,sﬁa%erm@ynaspwm% 1o Oiﬁrﬁiﬁ Aglet 2

infE Haen &P r§9’i’hlg chdmbeges08d direction, which is
substan- tialTly opp05|te to the swirling direction of

t he nmedi um conducted into the first chanber 4.
The spraying nozzle comprises means 9 for conducting a spraying

medium into the first spraying chamber 4 so as to cause the spraying
medium to swirl in a first direction, and means 10 for conducting a
spraying medium into the second spraying chamber 6 so as to cause
the spraying medium to swirl in a second direction, which is substan-
tially opposite to the swirling direction of the medium conducted into
the first chamber 4.

The spraying nozzle of the invention, which, according to a second
embodiment, comprises a frame 1 with an inlet 2 formed in it, a first
nozzle chamber 4 with one first nozzle opening 5, a second nozzle
chamber 6 with a ring-like discharge opening 13 surrounding the dis-
charge opening 5 of the first nozzle chamber, and a third nozzle
chamber 7 with a ring-like discharge opening 16 arranged around the
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sprayi ng nozzle of the invention, which, according

to a second enbodinent, conprises a frane 1 with an
inlet 2 formed in it, a first g3s nozzle chanber 4
with one first nozzle opening 5, a second nozzle

dl‘%Eﬁ FrLg eldj 'o'f"?ch'e' E@c&ﬁéﬂ@iﬂé @veRibeg d3The spraying

Surro nd| ng har ge eni n 5 of (tghe 5 ﬁ]
NGeRE| CORHITERS AlalRasE ORErMELA PSR ¥ from the
inetnd-ihts eatits & ?mgo@mmrw 8y 7anged around the Rwo
2006/ 064082 P 05/ 000509 8 discharge opening 13

of the second nozzl e chanber 6. The spraying nozzle ]
Thenwnraa,engandzzée;tcarnpnseau megns hderocondyictingf aospraying

midfum e th s‘;gg‘% SnZ@ ﬂ}éhﬁ‘@eFﬁaé@eés fb clusé: th@@praymg

sprayi ng nozzl e Cco 9 for duc%ﬂr
mﬁmm @ swidi ihai firet dlf@Ctlpnstal@,@rragﬂaﬂ@ dR Eondystmg a

?Cl@\‘é‘i:ﬁuhi‘ﬁ?nﬁé"tﬁé' ditontedpraying ehhfbém6asd iassto cause
dlrec ion r condu

i GPLAY T T ERWTE IR0 ST IR B SRGC BB ErEigns VA substan-
tishysopposite Sor tyd myvining Wireaticmiof] tHen mediernnebnducted |nto

oL 7R U A SOty IR IR0 oo

miacdivm dntaritbe mlrducdnamaerﬂoﬁamgltme e doR umtcgswwl
matﬁ@ﬁ’ﬁ'\o‘ rtﬂrecfﬁ?@’h UWHIEH QStcBb?péilté QoCﬂF@’BW‘ rl?@@h@ﬁ:tkﬁl of the

cause t
mgdligm ﬁenggffégﬂﬂste shgisecand FhARBRT Bct fon of the

rredl u(rjn conducted into the second chanber 6. 15
AEcRnGcteh %ﬁgf%ﬁ%%ﬁﬁ%ﬁﬁ?a@gl&: b cofprise at least
onbrmaghume&ssagQJQawO)glﬂmthromgﬂ’s ehduspsaying enadium is
cé)ﬁ&ﬁ{:té%r‘? ﬂ?%’c' f’ea‘“s'ﬂgcfﬁ% é’ztzlé %*h%théFtéﬁ’léd’StapéﬁW in a sub-

I rect]on

stasttial iy |t§n§§!"tlarﬁt‘3)|r§c‘2@nS\M"rth'ﬁgwﬁ\‘ﬁt |t5‘ﬁ5 mﬁawén is set into a
swnﬂmg fﬂﬁoﬁbﬁ”’ﬂ‘?rbhea@%rwir@ 'ﬁhfalmbeﬂ,l %@cﬁmh@fmoaoasalso ap-

PRRES AsndSINEG, RAEICH GIoHTe sBEnY, #0uf l aRR Pardlief fo the
nmAdinediractioal of motios pﬁstheb!;pra\o A@enatnveiy, #l isnpassible to

UEB M IrCIHRBREL iw A [PRHBMdIVERS APaRYEATI <aTBBFaying

ce

chambe to zs*qdwerra. wwimscmqﬁomfo n!ihe §ﬁraza@bp%5%eax's of

tl‘ﬂe rRain’ dfERIdrs 66 nabtibgast one medi um conduit 9, 10,
t hrough which the spraying nediumis conducted

|nto the spray- ing chanber. Fromthe sol ution
Eathusttamibet 4p 6 §.canprisesaat Easteene medium conduit 9, 10,

11, through which the spraying medium is conducted into the spray-
ing chamber. From the solution illustrated in Fig. 2, it can be seen
that there are several medlum conduits 9, 10, 11 leading into each
chamber.

In the embodiment presented in the figures, the spraying nozzle
comprises a mixing chamber 15, and the nozzle opening 5 of the first
spraying chamber 4 and the ring-like nozzle opening 13 of the second
spraying chamber 6 open into this mixing chamber, from where the
medium sprays of the first spraying chamber and the second spraying
chamber are passed out through a discharge opening 14.
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WO 3Gucioggig2 t here are several medi um conduits 9, pd&®wrbds/00s09
| eading into each chanber. In the enbodi nent

presented in the figures, the spraying nozzle
conprises a mxing chanmber 159 and the nozzl e opening
5 of the first 35 spraying chanber 4 and the
The blgirdi Rpraydng ehapepeéng hasoé ting-lilkee adidchpraggyiopgning 16.

Prgf?%‘j[)é daﬁrreﬂgéd' Héar}tﬁtbﬁséﬁ?fdvrn g Ly is fa[]ggjod@%?fgce, by
MeaRs JHcutch ﬁﬁgachﬁi’h‘(S@r gide dﬁsédg%ﬂfedrﬁlﬁ‘%@'p%- This
ar@la eﬁﬁgfhg{w& 6ss|k94é £6 i o@ﬁ&?@ W@l BEAY di-
regtet ke B JaBgRb It bal B1am APe: Brayb) S.opiAYs ceReGsing, she area
tosphigh tbeogmraywof the frstdrozzief and, tHy sereadsnotzle are di-
re%c@h the spray can be guided in a desired direction.

arrangenent nakes it possible to produce a spray

that is typically di- rected to a larger area than the
v ena

In B LT ARENE 1 EF e 1 RS E'éés%ﬂ?;"aéﬂ*né 7S], gprayed

erm th%éitré'él SPr: @ymgecaafﬁ&ﬁ-rnﬂrfprms asEQricati spraY: the spray S2

frdlheth@@eld:@mﬁéipsﬂba hgsetigyder 6 frrrfgnlilldé‘;‘ ddméél spray, inside
Qrms_a co

whighnthad %E?%mzmg &L Jb e Bihe e ey sptalf 76 the third
speayingplchapnbgr isnsirdeg-like spraiieSBi spiteaproversa iasger area,
wiRETETen Y9!St 81 A0 RRe Seldhd dpra 9y 09 spraved.

area wi thin which the flrst spray S1 and the second

ez%r?é %ggﬁgéﬁgedlﬁréfﬁé?aaﬂﬁbﬁ et IStal,lxu‘ng Hheaflgd con-
snsﬁ 5 QUi oy ReTturS PhA i angeg. 9a% In firefighting
ap‘pchai:icﬂiﬁ lmlcallb,@la n@hhmmm@bmhhwca, such as water, and a

sjabie AT By o U, L FarP i e

usgosthert gases applicableindirefigdingppl i cabl e in
firefighting. The spraying nozzle may further conprise

at |l east one ring-like noz- zle arranged on a mrcli
TheapgeayingaROZREE dnawfaura%eeros@mwgS%fatt lrasthppe ring-like noz-

zlé‘@??éﬁ?ebtom A éﬁ@l@l&f@@r&h@ﬁﬁtl‘éﬁgﬂgtlﬁaw’@p@mn@m the third

noYG IS sanselvale, it nogzle, 2BiiRhatiink ¥ yih, the, swirl-
ingfdimattionsaof eacrugality of ppdisdentcapraes abmttethé raxiseof the

mIB St dfit 'drisdtidh LPE MUtEaiy%8pposite can be created in the

manner described in the invention.

In the solution of the invention, the swirling motion of the medium in
different spraying chambers 4, 6, 7 has been arranged to take place
alternately in different directions (clockwise and counter-clockwise),
so that the swirling directions of the medium flows used to form the
sprays in each pair of adjacent nested sprays are opposite to each
other. An unexpected result achieved by this arrangement is a uni-
form and effective spreading of the spraying medium over the spray-
ing area of the nozzle head, with no substantial so-called voids. In
addition, the swirling motion of the medium causes the mist to pene-
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WO 10¢/pd08%| uti on of the invention, the swirli f§THHR0§A00509
of the nmediumin 3o different spraying chanbers 4, 6,
7 has been arranged to take plgce alternately in
di fferent directions (clockw se”and

counter-cl ockw se),. .. so that fhe swrlj I & ol :
trgee Eer AU T ik ity o wel Rl e ifeigRe being
thpas achfevetj.acent nested sprays are opposite to each
ot her. An unexpected result achieved by this
arrangenment is a uni 35 formand effective s rea,di” .
InfFigh .st;heaﬁpﬁgyﬁefapmndﬁ@remﬂqaoggl%yarﬁfrfg:haﬁe@atlsa gﬁésua"
226 eoﬂaﬂ@éht hh“l"'tiefs_t‘ slyskaswss_: frohh éthesﬁrﬂahgzﬂevsj Qpray{SZ from
addi tion, e swirli ion e i L .
Ui SECPBCHRAEZIRO! Sode] GRS BCRHTEBETGobba N1age 18. Tt is

té e evarbtiethal ¢he, nsistdb wlsonspraad Wetd thppbreatbatwern the

. L oh : , , -
shi ST o %R S0 5 WG Ritied b ety dpod BBverage be
ing thias achieved ipythe enbine |largs COBj2h\Ared. fr om t he

first nozzle 5, spray 52 from the second nozzle 13,

The BaERaNSERc OF (16 T0vanda o U e suiked, D5 Use Por the
sbﬁ!VVPgnof remikref e fite SZirmuishihg sdetiiumm, téspecially for the
nozzl es,.a ver 0 rape -y ; O,
SBR& ot B YoRE TR iaenRsy 1By ToR L eEg by in

cohaettionnwiith ricdatively wew madited prassugest ds wwerking pres-

¢ : ! , . T " -
STESSIb e 3 Bl S5 Baf f8 iy ceapTRpimEures o
caipaisesl st rressores Lelabhas; ban, PreferabinBEe SRR BFOW 15
bap! ddpediiay owé@nb'rluz@ @gea%@mess As1 208 knlnlag anegoﬁr_ﬁreh special
sures ressures Wi ar_are used. e
CE?@%!S%Y%@ Rrﬁﬁprgﬁﬁﬁjolﬁ’sgcpad‘r%'aﬂygggﬁ bgrbgl ow 25 bar,
preferably pressures bel ow 15 bar, especially
1PAEBBViGTs 10 RE derdon RIBA R, the BrE aFACEe pdention Is not
limited tobthe@mbedimentsrdeserthad pboven Bethat it may be var-
BT ERAR the Wens!predunembolouy: Features tht
Ak M Desn Presenied shesdfeiptialoiordy b Biper fea-
tUPéshhaneaks@ebepusednsemiahalheltyhﬁrod\asmctl'ptdthertiﬁgﬁdessary. It is
t e . .
ol BB S Sy hpZeBEatasting e Bl liudcon can
aviest be ppodyced aszaleombinatinth@ft sepasatavEIrziem haying the
Fﬁgﬁnelae?ﬁdﬁéﬁﬁ%j as a conbi nati on of separate nozzles

Vi ng
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AIMS 1. A nethod foryyspraying a nedi um m st,

espeC|aIIy a mediumm st wused in firefighting, in
whi ch nethod at | east two sprays of nmedium 5 m st are
formed, of which a first spray (Si) is within a second
CLEIMSUM m st spray (S2) at |east at or near the
spraying point, c har - acte.ri zedinthat,
during the formation of the sprays (S1, S2), the
1. nedineihod fost spraying awnddiaom rmtsntpresqmedlalasta ee€ditam mist

uséaelndi‘”?‘éﬂﬁﬁﬁ?\ E’lgwmgla(ﬁwetﬁaa é‘fc eaz%ﬁgéﬂff%ftﬁﬁdlum
m'sbraarpsfqrmedsz;f whdChi &é"usmsnfaafaeﬁlbtlﬁéwlt iR saegnd me-

dll]lhgll'l‘g?t LP*Q? @27 ratilenst ¢t 6t hkarape §9fé\¥ﬁg( gdintbdhar-

a SRl £& o 18 MAb HUFING. the TeBTaHGH Aol sprays (S1, 52),
théenedaneoisssat bitosarswiripgeadtioreat aebsllr before thei Ih discharge
V . 4l a [ dl C | r
opBRIhG 5, 13,5 EhEThBRole" Yei iSrodnn R, bprdy (S s2)
andgopraitdeast befooe thei sprays €$1) 823tarenmixedr withspaely other,
an(:lstﬂat és%hﬂrmngcd‘iré&?ﬁé ro?tdi?ﬁérr%}‘lt %?rbly%”@’si szf);‘ér‘?&'fbr of
@om@dlum tsed tee mmuqeng gm dar%cppa%lt@f tph@a other,

wH@@WT‘a brersabi] Rertigeritics (st SFPraandpPeadS8Yer & darge
ar% éﬁaﬁ%'e to each ot her "at | east before the discharge
|

i@¥ed. 13 16) of the nozzle used to form each
spray and/or at |east before the adj acent sprays (S1,

I
2. %, ABn0. PEirelPB B LD BRI BLCE R 2 I fp that, in
the hmethode fasthemaampeigesntite tﬁwmatz@neOE h@thﬂ@aSK zpn@ thlrd
sp?é %S%ﬂevﬁﬂﬂﬁy ch”@?ez'fﬁ'sf ‘%{%ﬂa?%ﬁ??%ﬁ@rm@ 's'écéH@hspray
Vva a SWwriling t]on I um u
(SBararaaimat flg3sh gt opRATINGSDRRYIRGHEPIR S KAt Shgring
du?ﬁ:tldfmeofﬂ:hél memuﬂn of Badhadfedant spray (§19 $2 didS2, S3)
e 1 I S a
arg Jepvi e 47 BRER Pl B d8opt Befng dhe, AR 68208Raing (5.
13pt 6y of She noazle used tw flarmeeapkraprgy( asy/or ai leasbiefore
I r
e L SREYs (LS AlA S, S peharp I Ag A bther.
nozzle opening (5) In the direction perpendicular to
3.tAemeBRE@d i a&diding to claim 1 or 2, characterized in that
the medium is fed into the nozzle chamber (4, 6, 7) of the spraying
nozzle forming each spray in such a way that a swirling motion of the
medium is set up before the nozzle opening.

4. A method according to any one of claims 1 - 3, character-
ized in that the first spray (S1) is delivered via the discharge
opening (5) of a first nozzle chamber and the second spray (52) via
the discharge opening (13) of a second nozzle chamber, which latter
discharge opening (13) has a ring-like shape and surrounds the first
nozzle opening (5) in the direction perpendicular to the spraying di-
rection.
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nmet hod according to any one of clainms 1 - 4, character
-1 zedin that the sprayinqjgediun1is aliquid or a
m xture of a liquid and a gas.”5 6. A spraying

nQz i.S] f ) ~eM nginl gt ( -
S5r'ar pagthd Fecoryfy fo, AT one o tialine"s ) & e Bracter
i zierdt imghatdhepeprayjngonediunsiscartauig-on 8 mivsiseroff 8)liquid
aMitdgasdi scharge opening (13) forned as a ring-like

open?ng around the di scharge opening of the first

nozzl e chanber, and at | east one nedi um passage (9,

6.%(!\) sﬁfa)ﬂnghﬁo:zzile?tqoﬁﬁ?rikmg @ fraohe {p)ayithgantintete(2)X formed
. C [ ac e a S :

it 1065 Hiald Mot et R £IrSE RE2Ae openipg, (5), a
secand trtazé reiarpenyiaigwitiarbdischayge mopering (hay foraed as
alfi§g-HrE BHingedFaTh &chdrgeswbehing & thésfirst nozzle
S e s o
td 'é’#cl'% BﬁgéWn@{/:cgagrﬁﬁmﬁ;rc : g),geugagnaicus}wi zimcslain that the

secqQn | rec . :

sy 1ag norde coRuiseh Mpers (kAT bhRubivBGEE Byl me-
diim fntostthehéimberspiralying. chasyberyi(4Y imoztich scopayi that the
St Fh) MRHETE2ERSEAASE ey 3t RSB, Dipd mans
(10) fonicoselugtisehar gerayiasi medium dorridhenseeprd rhagaber (6)
ierGEIit\rtgﬁ/g( ghatetie 2prafidd ensdieen ds caaeer td Sivigng & kecond

fIrs ber .(4), and. ad- ditional ans .f.or . .
dirREIaE: IWGIGh &rSxsta Wl RPPRSEE ta. e BBl djesction of
tﬁé)néﬂimncdbrﬂ/_%%d it thééirsedhamber (4lsed to swirl

in a-zs first direction, which is opposite to the

swirling direction of the nme- diumconducted into the L
7s ek sptayirgoezzle) aceording pkaydlaig oz A B ataor diegi ged in

i teg en ,
tﬁéf t%fb;ﬁ%\x&g g(;{?iézﬁé Ifggﬁslfé‘i‘*oﬁ%ml@ i aétp%h;%t'&;?@%laﬁ?g?hamber
(Thw wigsenAisanarae OpeRjic surtainds ithe-grritreg PREBINGs (13
ah9g§¥ o@tftﬁelnel‘,)é@dr@d @B@tfhﬁiér jG)lmttheaﬂilgétychaMer_ (4), and ad-
ups ntil a an ntLal,.dlrec Y . a :

AHBD dneart g (abadgeuna’ & shiding’ sneaBRRTIHEE the third
chambere(7) iinzsechl a wayadhatadte chedibum is4cagsed)to swirl in a
X i Y t t: i i ’ _
AR BlSREDRT NPT s WiipoSita R iR <flihy dPeckfn, 4f khe me
dive epndyctiag brtanthig second chamber (6).

8. A spraying nozzle according to claim 6 or 7, characterized
in that the means (9, 10, 11) comprise at least one medium passage
(9) through which the spraying medium is conducted into at least one

nozzle chamber at least partly in a substantially tangential direction.

9. A spraying nozzle according to any ane of claims 6 - 8, char-
acterized in that each chamber (4, 6, 7) comprises at least one
medium conduit (9, 10, 11), through which the spraying medium is
conducted into the spraying chamber.



WD 2006/ 064082 PCT/ F12005/ 000504 13 10. A spraying
wWoagloetogeccor di ng to anyone of clains 6 - 9, pCImL005/000509
acterized in that the spraying nozzle conprises a

m xi ng cham ber (15), and t nozzl e opening (5) of
the first spraying chanber ( and the ring-Ilike

T8 ocan B 2 e RGBS PO BrcD. char
asteimeshinythat thengpraying rgmzlgicamphisabea raining reham-
5@6@115*) Sawoatﬁéﬁaoﬁﬂé@&émﬁ e(5Péﬁ&fé1f|£§ttsdrBym@9éha%ber (4)
39@35 ﬁ&; F e g%gweog%mgp 19@ o?l%e c%ggo pa[aylng chamber

&x @pelz data this mixing ehaimber, s‘mraywhgre: iaerivaedilm spagys of
F]HoéTgIrr‘st stbraﬂhgc Eﬂtéﬁfbérpgﬂgng?é iifécoﬂd? sp?aglh@a)éhﬁgr}b_er are
88?%?5%@%59%9#2? d??@‘%@&‘tﬁﬁ@ 25}2‘?51) sprayed from

the first sprayl ng chanber forms a coni cal spray and
'I‘e SPA&p ﬁé%%or&ﬁ@%%%@bﬂ&aﬁh@"ﬁ’eﬁOachar-

e. co ical, sp I NSi irst spra
%q%g {hﬂf 3" FRIRVIRG EITRPad bt (G ke
dlﬁ;zbasge)bpehmmﬁ@) 12, ¢ h ar- acterized in that
t he spray fromthe third sprayi ng chanber is a

ke spra read o rger

L20s AERraBnandyi abcoring o AMER.G! Bt ol i h ar-
aeteﬂzbdprmytlisﬁ)ther mesqlmaye:pray4(510) gmrawmgfromzthe first

r%\g/'irﬁbz% }ﬁ’o&nﬂéﬁﬁ?‘s af c&high8p ﬁa a?ﬁ%l tl'fé B ?a)f 52) from the
act I.n tb u] ?h
$65an SPIaying PRamoRT A dri- B'a% C%caAsgravaynﬁ & whikh, the
finst spcan (b toisaprapedof clains 6 - 14, ¢ h a r-
acterized in that the spraying nozzle further

igrrprl es at. least . 30 one ring-like n{)zzle zmhigh i.S

r angePREAYIRITPZAI@ AcEPEIINIIRATMANE Qf SaiRd;yd< char-
apterirgdoint theat lihe dsprayzfrem the third spraying chamber is a
ring-like spray (53) which is spread over a larger area and inside
which the first spray (51) and the second spray (562) are sprayed.

14. A spraying nozzle according to anyone of claims 6 - 13, ch a r-
acterized in that the spraying medium is a liquid or a mixture
of a liquid and a gas.

15. A spraying nozzle according to anyone of claims 6 - 14, c har-
acterized in that the spraying nozzle further comprises at least
30 one ring-like nozzle, which is arranged on a circle larger than the dis-
charge opening of the third nozzle.



