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NEZZLE"AND FITRE EXTI NGUI SHER FI ELD OF THE AR T The invention relates to
fluid spraying techniques and can be used in fire 5 extinguishing systens
as a part of technol ogi cal equipnent, for burning fuel at heat power
stations and the transport as well as for noistening the environnents. The
invention as a fire extinguisher can be enpl oyed RERLASHMENTt SEHEST onary
and nobile systems for fire fighting at different sites: irQdob¥s2®¥4 t he
hospitals, libraries, nuseuns; on board a ship, an aircraft, 9UtY 2004 PRI OR

STATE OF THE ART Known | F [ mE UISHE®r ay

nozzl es havi ng an %ngmm‘?mmﬁg&m in ﬁ?glﬁ%hti ng systens.
Thus, for instance, froma description to Author's Certificate SU 1220703 A
(BO5 B1/14, publ. 30.03.86) a fluid spray nozzle is known, the structure of
whi ch 15 conprises spraying nozzl ggrefp lRFEErARTNg action. The said
nozzles are built in the formof through pairw se head-di réactuggi ¢hagael s.
These channel sTR¢ envéneibi nethtdsota Haidspeyne Eehmeresy 28t PRe’Spray nozzl e
body. The angl e between the axes of - : ghpBheis firl aehedt ed

wi thin 30 exuesehingnystempriss? ?P&fgttﬁ%g%{%fa%ﬁ%%g%nent al_rlsgows t o decrease
ener gy S“pB'ﬂ% for Dot bod ik GrafipeRensivetl asdors proayénmag ithe eREreREontént 20

space. The & St@f ose anal ogue of a fluid spray nogzzl i 1edevi ce
described i cRaens a Rek dtinguishg3cad e emylQIEsFHMPHIT °§‘u%a?f°%§%f%‘§ rﬁ%‘%}). The

known spray nozzl e contains injectors.. b%he POSpitll Nibraries muwsdcemaal
surface of syﬁ@nbffmﬁfe@&gﬁng ?ﬁ‘ﬁtffrg?t Sllté%s'ﬁg?{r;r@ﬂs %y tvvo‘6§pclo- axi al channel s of

t he sane cross-sechi: revirded. for head |iquid supply and 25 a nozzle
formed by & é’ﬂl%%mﬁ?’%np‘ i

ntersection of external |cal,passage and co-axi al
channel ygurface. The inlet orifi dﬂ‘lé’fRﬁﬁéTgﬁ%%%ngi s forned ﬁy .
intersection of internal surf f lJrrRkd Gsthy abaMdtelasingrwoh apphiaan,
surfaces forni A§AVhdy &t afﬁgﬁﬁe%?lggy%zzl e ofﬁﬁt%e said structure allows to

create a uniform in-\okwWEftnewyatméi nely di spersed spray drops 30 to 150m
in size. Ho\?v%@g{r}?gt{?ﬁgﬁ)?ai dgten(g\gzi cal sol.ution itﬁ &l @ﬂi gsperzgo70y 4 30
finely di spersetimfs, dor mstm@pgomnatdﬁ@”é’ﬂ(‘ﬁ‘rt8n‘?’f’é PrY, SPiHE but nofﬁfa %@Lem ed
fl ow of drops of pref er Z ; RREEIE G kabwhy des stsetare o, WAPch i s
necessary, (B BAZ%&&E? iO%g*'% %g\a&%gﬁ)@\ﬁEPLACENEI\ﬂ' SHEET. 9 Juhg. %9‘%‘39
JULY 2004 2 fo ris%\f%;]s?lpagi@genéizlee xicadgtrikig agfionT ke $aIddNGZElES;AE HE et

great i or fAnce nafluid spray nozzl S i exd1nead tReKis

structural thmmewqem&-%@}emé%r@“ﬁ%@%‘ﬁ‘%ﬁ%ﬂ ypes of &é;}g

extingui sher fitted wi.th fl ui r NPHZ4B%e betheaethbiaxes elkdymmaeis

i ncl ude, e. §f sy|mmgy g eaﬁp?élllgos%% b?)}lﬁyt he dn%scri ption to Authoy’ gntf allows
%chp re

Certifi cat e Sl 1657204:t41 witA620°36/ 50, rapgbIThis] $TEBIBLPrayFEP

extingui sher conprises a fluid spray nozzle for fire fighti g BRERnkdent he
shape of an texfeatssde meagbcwmbp@rol?o% fE%l%ﬁ&?ﬁefﬁP ea}ndagp\fe%g% wth liquid, a

l'iquid eégul sion system and a pressurized gas bottle connected with a gas
vessel ceaWi t9acfnd a si phon pipe, through which the |iquid passes tb%dth}l'ne
spray nozzle. Thg fnE5eMseasbpica a Soldupraymdzaleaiatfstedas ardeyierde ng

ef ficiency increase on account of naintajnij I SHEAe BoNingi Ng
an ej ecti on mfterit R m/temamcu(A@%’%f%guﬁsﬁ@-ﬂg-9ghﬂf‘?g‘%§‘g“§%§§ HOS\B}/EI’ : dt hi s
devi ce | acks any means, of gener at.i @rfl 6§Eicedf towldy. Hachpiejested is forme
gas- and- dr op™§9c B]?‘C%fi WS tseagon rt(})lgg)-(sectlgon and neans necessary t cogtrol
the |liquid sy}pﬁJ,ch_Q{ia]‘ iHaBndls ghitengme Ehessiseationairowded farhepd HIuesHERY 289+t he

fire extinguisher patented is the one described i | I 632n31
Al (A6 2¢5314 Gidzzlpufokmed Dyo2 prgial imgEseeiiny °¥ ieF‘%?@t‘i%ﬁ%&* g’ﬁéé?g‘%q ﬁgf_ ucges a
fluid spray nozzle in the shape.  DRESEEIs BV BintoMdetion bfjimtandlor
fire exti nguFWﬁlgs,“rfgcq'!:%ﬁi“Q%g%bﬁ{e f (PHIORb ARG .

pi pes connect i ng.aof iyidkiflcal ehmslelscadicoyicanuirfacesgpraying 6 22FES BEEPFORAZE or s
to control |IC|UI8 supply to the spray nozzle. TQe a %%eoﬁfﬁl%ﬁn&'ﬁﬁérseﬁ%b%ﬁ on,
t hough it i softheedidatrufiurealiavgroiciriie? PRETEREYY I WRY &85’ ('on “account  of

si mul t aneous supply qf foamformgi Ll s hiReNd8utiof i fithelliak gerwrdtig,a
however it dé@sﬁgttogéﬂ%ﬁé‘ﬁﬂ S{Zﬁ’e}qzl“?r%’r%’\}g%ﬁ?[%f t he suylstem sprayi ng .f1 ui

into the gnvig aNMEELaledSAGS &f EWVARYe GrviFolimetuEinaiut not a directed flow 0

drops of a preferred size with a particular cross-section, which is necessary, for instance,

ul'sion system and a pressuri zed gas bottle, -



25 The invention patented is ained at devel oping a device enable to
generate gasand-drop flows of a preferred dinensional configuration that
can be used for effective fire fighting with portable neans of fire
extinguishing - fire extinguishers applied. Achievenment of the said

technical result is connected with uniformty and, i Y. sHBEgnsity
rate increase of fluid spraying over the total sur g{égﬂgﬁl\ﬁ'@“ iyjgar

area. 30 A problem solved by the invention and ainmed at obtagnpgagoslesired
technical result consists in developing a finely di spersed gas-and-drop
flowwi th a cross-section in i REPLACEMENT SHEET 9 JULY 2034 9 Iy 2004
3 the shape ogfsqn Lhld Pgnguténtiy, ahepeid atquireeest ippf gt PRETANEVE Shape of
a direct ed®8FE5™%w cross- secti on_al | ows. to ef fcﬁﬁﬁﬂr%(ﬁl‘i erSPray the fluid

wi th cert aigplbfihgagiidspmenozzierage HAGUHMTGTEas Wi th a st ep-by-step spray
nozzl e di spl'acenent al onllg th%h@ér%lﬁ @#éseois%é‘ agenguibbi Gvtedrevith uid prra¥ai d
techni cal resuBesides, KPR FLu e’fact that in the fluid spray nezzle
et(ﬁéc Y

built in the sha f \Methintlade,cog.axidgvice HisHIeFS Ty
crosssect i B??deé' Eﬁesgcflr OeQﬁthl )

signe r head |iquid I noz gk 89). t1e baill efire
orificesof aptoeh Catificatersil) ti;ﬁSVm‘bfsle&&L’lg(ﬂ %{&jljﬂf%}'ngfécha)nnel surfaces and
the nozzle formng surface aﬁcﬁrsg%%ngzgletﬁg {6 Epatihg madenn it SRARE HHzle is
of a coni caktinguishgs ePMBREFE bY' e transverse to the 10u hcgnn lesh antihe
di ffuser inl guspg;lléflgg}gpéb% Liphet pigkCeessal ithHiuidediaudt 89167t annel cross

sections. THe'Sai regate of essential f LY isHBon iy, dbrbught y to
Goner ate. a i jraehyizel SSRGS SheHsfiRen o

cross-section with the aid of 718! €h fesent peahinel sduiiey 15 ARed At o
spray nozzlvehish thecq Pa%?S%?"g%‘%%ﬁ%ﬁn%?e bet?/vte)en the axis, 1 ahgy of

t he chag(s‘nel 3 %ﬁﬁ%iegi&émwmseyonarbccamtefﬂr@ﬁltalglﬂiﬁgfaa élr?%P%S%fgre gyﬁlm fuser
Al

is 89 t0 91" is case a symetrical fi - di<s neswadr,dhig@edics flackbut i on
of gas-and-ﬁf@jectfolncn/ﬁtb@/eﬁ_’erﬁllh@rea?’@‘é‘gB‘fSﬁ’intgssull%gE%lgngdescti on is_achi ev&d. From a

t echnol ogi cal viewpojint it.is_ pE repRlyt Gisperséd gahandndiop firw #f & #H8ti cal
shape. 20 THY M5&RS Btig?%ef?nunér%%qﬁl&géfiri bu}{ilg%%isn the .fl.o %%@ﬁ{i ed is
achi eved in‘f,r%gss_gecggngﬁtgIn@eaﬁehmsdamomtlﬁoﬁhﬂpﬁmﬂ§‘él?nl?'gFmr g°corné vertex of

30 to 90. It is preferred to forma spray.nogzzl e .diffsusepatentch ia therineal
orifice made i nThhendsodsloseih BHPE ‘@é{%cg 9 g%r%{? %(()zz e cogst ruction,

technol ogy is sinplified. . Boyse31 aghmiecat 3166l ipubl. 994218 vRs Shid Xt he
aid of adXi ﬁ@scé‘;?g%)wgﬁp@ﬁc@}l Q?Bf:lont ai ni ng(% fluid s rg%( Ziééee’a\% dell QHird
vessel for feia]riﬁgﬁéﬂef nelideliantyid aptay qozde dx e $128f 05 ¢ %‘ﬂﬁpa pi pefl nemn
connecting a liquid vessel cavity.and a spr l,8d 3Npresckizéd gsd bottiae

val ve or a niagid &rofiret extingwehips, ¥ihﬂﬂ%de &g%%sﬁg&%ﬁe sp?rgil nozzle, in ﬁ'hi ch
according to.the W%e§%\r%:)a il-lgmgn\;ésm Avity dhdl asgprayynoralez lapd ireguhafpyst O] GPO{TR
shape of a By R coaxi al channel s of thggayem&oiﬁhsig%ﬁéyhtﬁre
desi gned forli4u5&§upg1y1©aﬂe sprpphozzleTAbe spavay e RosL YL Hohave “a nozzl e,
the inlet orifice of which is fornmed by int | dfb@nrfatmimp |

sur f aces2@ndighting| effigionqy; W@reéifr(ga(?@?ou%é’fﬁlo@ﬁ@g(}dsscgg?gg coni cal diffuser

REPLACEVENT SHEET 9 1. e 5 2 hdhvelbh Y 430t dosdempthedrgraverics! ofithe AYstam

transverse tURRE nnel's. e diffuser inlet orifice shall not exceeding

a total cr OSSR fl@id iatoahe efvitonmentabspaet.s. The sai d aggregate of essenti al
features, which characterize a fire extinguisher structure, provide a
finely dispersed gas-and-drop flow with an elliptical cross-section S with

the aid of a fire extingui shamhiyuRy SETHEINBNEIONNts of the said fire
exti ngui sher an angl e between tAﬁ’e axis of symetry of the ? g nozzl e and

! . pra
the axisogf SynmMehé ymvehtin paentedlis dinidduaetevelopingriydevies soablc BP9 8RS o1
. The spray nozzl e channel s can of .a cylipdrig glefe@t
spray nozzl eautl-fifopsiows @ﬁWFFé%%ﬁ@W@F% Cc?gﬁg‘g%&@{)mt%g@%gl?e ﬁ%sd gfr%ay ?IQZV 7l e
10 diffuser canche.forrRd, Byt GRARCBE 96 | bithRuishihg i fird betitgnibhers applied.

Achievement of the said technical result is connected with uniformity and, accordingly,

intensity rate increase of fluid spraying over the total surface of a particular area.
30 A problem solved by the invention and aimed at obtaining a desired technical

result consists in developing a finely dispersed gas-and-drop flow with a cross-section in



o [

It is preferred for the fire extinguisher

| i qui d expul sion siphon pipe to
be placed in the vessel cavity to connect a liquid cavity with a fluid

spray nozzle. The nost suitable liquid for fire extinguishing is water with
a foamformng agent. To increase effectiveness of |iquid expulsion froma
vessel sonme volatile liquids can be 15 added to t f ry
carbon dioxide - COz and/or |iquefied gas - SF6. Hs?%h‘i&rgl\ﬂegﬁngﬁ%%@ystem
can be fitted with an elastic separation di aphragm separating ;g gagosavity
of the vessel fromits liquid cavity. This structure enables to excl ude
interaction of cavity pressurization ga& and the |iquid

DESCR! PTI QN G FHE LRAMBGRifEha dpovienincars pralieht B § aelo tetr R
(0]

reference a'specific enbodinment .illustrat b 4t ARRRBNityDver

dr awi ngs, #bgMencrofs-gctipn pHows &?fé"r?ﬁf’é% smagﬁﬂeo?l ﬂﬁ ‘?gh ggltff i ngu}hst;thQ?3 ;:%nd a
spray nozzle connected to it; Fi g2 meRay dispiacementi aongthedirg sHay
nozzi e in lergs and) wralloiess \ggﬁgfﬁ%ﬂbf%{%ﬂsﬁgr 25 scal ed-up (two-fold

scal e- up) " PREEERRED EMBODI MENTS OF THE | NVENTI ON A fluid spray nozzle
i |lustrated in Fi gs. | and 2 conpris

. es the. body. 14 bl Indvpice hat o tieoflwidi al
cylindrigcal chaAnmeVament of shepeaid ttecaé’gf‘lg]?‘?é'g?%so& glk;lldé%})gmﬁe?g fsgppl y. Asszpr ay
nozzle 30 is built jn the s bh i weBRive ao-akiidl fesrerels3offthe AERC BPSH
coni cal orﬁl?r?%@o?zhe t”ﬁlg IBE%%Bgﬁggor?gnt ed transve

rse.to the.gh, 2. An
angl e bet mg%ohfa%si%(ﬁfopﬁeﬁmmm suppbyf andp HOZREPY%@REFWl%ﬁé@?m@% W’%OM 9
JULY 2004

axial cylindrical channels 2 1296k sufeadcoyding toa
coni cal suro@/antersﬁcitqlfli(rfgn@mai ﬁl%aé‘l“glssufr ¢ (fn?\?ﬁ? {%J;hgccoun'g%ofd':tgrechngz)t%qC i_ﬂ%gl
error 30'). An angle at €ri§ 8Ka Eoipdl Rigffidee sluipt fopisaied 3rapgy ey,
i nl et nozzitke B‘iﬂﬁ?qtg[éveflﬁ?nﬁﬁgﬁﬁ??fluser 3) is formed g)?{ i”éae&s&%ﬁﬁrbr&fs-
internal,5 ghanme Trsusiffagesnlanatificecshnll ot exqerding & 513G & R6220 e, The
inlet orifice area of the diffuser 3 is 0.7 froma total cross-section area
of the chanwetims2. A fire extinguisher fitted with a spray nozzle pf .the

Sp
said structure also.i REscH@ASRhturks wiroVidés the abHtty 1Q8PRFHAG TR d,
whi ch can be prﬁ?ee?aé%lggéf\g\g?ér&ang foam f or m ng agent 'thTﬂbeai58§%ﬁ5yﬂOﬁiji sts
of 1iquid 54andsddansanéaviy fles withrre dlirisrberesSpiiPEToR Syst'em 10 contai ns the
si phon pipe 7, which, via the ctont rql

I A8y drBarghgldlectepen thg akisaded
closure 9 and t hnee prskaricd|VerSiRAe} %ﬁ??ayi%o\é?g\éﬁ%%?%g Wi th fleg}d bl e

The body ;1 oF skifetrd @il Uahfeld Gnd ASisabl snmery l0é ebeemeth SyFAe fos %%g‘e_ H
cavity WH. SHPPSY¢onnect e with the liquidc Vit-XiSSerng ér}as HES5Rlontotvi a
the siphon BigReris $97ao\EPVEn Bisacrte theynmmelsica| fely-disp
gas-and-drop flow over the area of its cross-section 1s achieved. o
From a technological viewpoint it is preferred to build channels of a cylindrical
shape. |
20 The most uniform drop distribution in the flow generated is achieved in case of
angle selection with a diffuser-forming cone vertex of 30° to 90°. |
It is preferred to form a spray nozzle diffuser with a conical orifice made in the
body. In this case a spray nozzle construction technology is simplified.
The above technical result is achieved with the aid of a fire extinguisher
25 containing a fluid spray nozzle, a liquid vessel for fire extinguishing, a liquid expulsion
system, a pipeline connecting a liquid vessel cavity and a spray nozzle and, at least, one
valve or a regulator to control liquid supply to the spray nozzle, in which according to
the present invention a fluid spray nozzle is built in the shape of a body with two co-
axial channels of the same cross-section designed for liquid head supply. The spray

30 nozzle must have a nozzle, the inlet orifice of which is formed by intersection of

internal channel surfaces and nozzle-forming surface. The nozzle is of a conical diffuser



~_ pipeline 11. 15 Liquid conposition filling the vessel 4 can include a

liquid volatile additive, for instance, liquefied carbon dioxide (CQZ) or
SF6 gas to increase the liquid expul sion effectiveness fromthe vessel 4.
To exclude pressurized gas of the vessel 4 and liquid interaction an

el astic diaphragm 13 secured by a fastener 14 can =1\ ET
installed. 20 The fluid spray nozzle and the fire %EF?%?E'\QSQEL%MQ%W wth
the said spray nozzle (see Figs. | and 2) function in the folgl gyigesranner.
By the co-axial channels 2 the liquid if suppl i ed under pressure of ~ 1 MPa
(operating pressure range 0.3 to 3 MPa)4in the formof the t he | ows,
whi ch col Tjde in, the jifh@h wikfdrastoahe ahafneishdhgidifpseini. o %ﬁ%i

. . ape and 1t Y . . . 2.

i nteracti ofi?df *Nedd 11 ows runni ng out of 251§a diffuser inlet orifice, the
Cr 0SS- SeCt i, @Bedn A tatdl onbrscshction aresel hHSHESPot al area of égg é{gedi,g}?qr
channels 2, a liquid flow cavi i Wwhigk &harlactetie a rex@ingyIsyar i d
runni ng out ofTh%éalgiqgﬁ{ﬁ?@lﬁ (gl%'gﬁt%gl%ﬁg?%persed gas- g\f-dr R L QWiaht h an
elliptical <l cg&g-g&g{&oy%&ﬂa@gpmdd ghsanl-drep flaw @ﬁthegpp ip FLOsS 5 éuct ed it
was deternfhed that at the distance of 2 mfromthe spray nozzle exit
sectionsa gagrtandiddfodirt kuingishgh el | i pse- shape cross 30 section with the
greatest transverse di rren@é% 'E‘E 23 Imane shinghishatant angleshesyvesn the axis
REPLACEMENT SHEEpregersed eyt 828 JOLY 2004 6 di ma&si on.of1 dﬁ‘f\ﬁ Wdrihing
gener at ed. Olgs%g{eﬁ:y\éiftt% Phaydicpl mpdrthyeds of SFRHCTH 3 G SHE T pt i cal

cross-section"was 100 ~mto 130m In th a MRI6E £ heyisdriay shape |/
functions agrfacestantist 88°ao Hénbes SRERY %ozfzferqj}agg . AQUI s%er?yA liquid vessel

for fire extinguishing (wth water). i Sohihb@sk parebd BOhar POy ASSHRY ROFAS up
to a desir eahght WY ‘b‘?zggs%l‘?%se(rufg&%ﬂgg§ol\/%), the vessel may be filled with

li quefi carbon ' Q'by SRén@alsorifecamadadal theibpdy: The fire extingui sher
functi oﬁg i%ﬁ?ﬁ% Cg%p%(g%mﬁr?g gnnngr. In, pr ssi.(ggE e Agﬁﬁ({nﬂ@e tee %h@ﬁu’ne

el ement 9 is rejeapettrieddon thhéire gftAgUSA" e qui d under the

excessi ve pressure devel oped by..nr: iwiafla gar spraytvezigas cavity 6 is
expel | ed frBmveps! quqté{itﬂc‘gWG ta%/}ll@{}&gag{yl tlh.ea.ve_ssel 4 tgrguaq? érﬁﬁ %Lé&ﬂ?”

pi pe? and the flrﬁébglspsu@@apﬁlﬂqﬁm fbi fireTxéinguisking isGUter Y4R 84 TERE

co- axi al channel's , In which head flows of t bHRtLR BqEénendteed
col I'i di ng i motihereaveadfeotivanhgs qfd%lzllcbe’iﬂl}fsé n %?rinfail\geeﬁe?g?m % ﬁ’e di fl‘zqﬁser 3). As a
result of head liquid flowcolljsi -heqal oo, zZnder tifucftedpes t akes pl ace at
the orifike aé@@b@qh‘hﬁatgné’é%é%hh}-c%bg% ‘?‘f’%ﬁk Wi tmﬁ an el liptical formaf its
Cross-section is, geueS akfflsiod Risterahapebd Sittod wife ap | SHWHE| SRYALEY 4R 1S
transverse cross-section allows to spr t.he.fluid . id atelire@nbblege fire
site area Wseparating epabyasityepf %r%@ﬁsﬁcf?‘}z/‘?égglil D gg‘g%ﬁﬂtrhlal ong the surface

of the fire site. . The fluid s 226 & issnb ardigeint expeled.-bi 1 ity al ong the
fire site supxchds I%Fraéth%?fgcgvgig%aésglhg&det egdni ned by a length of the flexible

pi peline 11 and the total fire extinguisher mass. 20 A preferred duration
and intensity of gas-and-drop flow i Q?EEF h{'fWWSt he | ever 10 of
the valvep8 built in the v@J&EIFQES%§9PmI¥ZJSI§ |q8| e€<pul sifon h?d s
effectiveness the vol ati.le Liduids gap e Withl ief&ehceptoed espedifiy dmMbupgENFEd
car bon di oxi de ( )mva?ﬂhoréé)s?{e?gl%ﬁ Phese substances are added to the
liquid (wat efsfRkd i the aeednipagying liravgngsitvheresssur e decrease | ess than the
saturated vapor pressure of volatile additives in_t @adyti ng a
process of | i qui Bigekiswl ssheypatichaey O\f}gb‘?)‘?"’itlfﬁ't”?lb% apgﬁggl%gﬁg%ie{&rs’%glg t?ng In
automatic pressure aintenan dher L evigl nBrAE & fiRdinieh okifiec @fishecdifiusgr 6
and liquid ej echﬁ)g?ﬁl?itra{lsnvéa’gsgpsr%g;/&nngfzz e %Iges not becone |ower than the

accept ablg | gyaqéd_uﬂ'gw%xﬁldﬂéeleprpessuri zation gas and expulsion |iquid
interaction, I ncluding chemcal interaction and liquid saturation with gas,
the liquid cavity 5 is separated fromthe gas 30 cavity 6 by a hernetic

separat| on_di aphragm mde plpdik G5 B MBOBIBIERTS O THINVENTIONe
drawi ng). Though this enmbodiment o I qui d expul sion system nmakes ﬁ e fire
A fluid spray nozzle illustrated in Figs.1 and 2 comprises the body I, in which'two
co-axial cylindrical channels 2 are built designed for liquid head supply. A spray nozzle
30 is built in the shape of the conical diffuser 3 formed by a conical orifice in the body 1

and oriented transverse to the channels 2. An angle between the axis of symmetry of co-



REPLACEMENT SHEET 9 JULY 2004 9 J U LY 2004 7 extinguisher structure nore
conpl ex, however, in this case its operation reliability increases. In the
si npl est version of enbodi ment, when water is used as liquid for fire
extinguishing with inert gas utilized as pressurization gas, there is no
necessity to use a separation diaphragm 5 To stop_a fire extingui sher
operation one nust release the |ever 10 of the val REPSACEMENToSHEET
component 9 under the force of a conpressed spring is di spl@dbtYt20Q4 val ve
seat and shuts its passage cross-section, thus cutting off tRaULNYZD@H supply
via the spray nozzle. Fire fighting efficiency with the help of a fire
ext i ngui shgtal ylihdricat chidieng?2 taadtthe ak@ of egemetry R entordcal i ssirfeces foradngn
account of ability to generate a %as-and_-drop flowwith its elliptical

cr oss- sectdifseaddis A9 f(Biith acpew S tschaplgegpkgarrst 8)) ofndnglssat008a Jettte 1 ow
cross-sectdjon. Thi | ongat,ed (approachi ng rectangul ar) shape of the flow
cross-sectflf’gﬂmg;[?eo@gﬁf%%%ﬁﬁg ‘effectively, in conmparison with a round shape

of the flow cruRSmikRGbrAB #FHBRO! theadiFuicd) islifsriiddbit midrietidh wfaneadl f | ui d
over the fire site, the area of which 15 consi derably exceeds the

gas- ands drabpmidl swiages sed seeqnicsh suifess. forhimgsonead e i hefinleherifep preapfdhabl es

to | ower t | i qui nsunpti on, the ¢ } inch is determ ned by the
vessel 4 \/gffﬂ??é ¥ gr’/ (?nrl%elrt@iaftCerosesiste?tgognu%g%&n%gC&%mgﬂrz'esult of experi man%/s
conducted it vwasiresttaipuisshefitddhaith gepray abinotthe gad atrdetdreapsof ihcwdesithér an
elliptical cross-section and uniformintensity and dispersity is 2Q ensured
on accountvessel drpitholitarytiageishiag liawigy whichisap ke Preserablyrvater a9 ifoam-forming s er
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instance, liquefied carbon dioxide (CO,) or SFs gas to increase the liquid expulsion
effectiveness from the vessel 4. To exclude pressurized gas of the vessel 4 and liquid
interaction an elastic diaphragm 13 secured by a fastener 14 can be additionally
installed.

20 The fluid spray nozzle and the fire extinguisher fitted with the said spray nozzle
(see Figs.1 and 2) function in the following manner.

By the co-axial channels 2 the liquid is supplied under pressure of ~ 1 MPa
(operating pressure range 0.3 to 3 MPa) in the form of the two head flows, which collide
in the inlet orifice area of the diffuser 3. During interaction of head flows running out of

25 g diffuser inlet orifice, the cross-section area of which is less than a total area of the
feeding channels 2, a liquid flow cavitation takes place. In the course of fluid running
out of the diffuser 3 a finely dispersed gas-and-drop flow with an elliptical cross-section
is formed. As a result of experiments conducted it was determined that at the distance of
2 m from the spray nozzle exit section a gas-and-drop flow of an ellipse-shape cross-

30 section with the greatest transverse dimension of 2.3 m and the least transverse




9 JULY 2004 8 extinguisher fitted with a fluid spray nozzle according to
the invention may fnd its application as a standard equi pnment for fire
extinguishing at different objects: in the roons of hospitals, libraries,
museuns, on board a ship, an aircraft and other sites of inportance. 5
REPLACEMVENT SHEET 9 JULY 2004 9 J U LY 2004 9 CLAIMS: 1. A fluid spray
nozzle made in the formof a body ( 1) with two cBERUACEMENTNMSHEET (2) of
t he sane cross-section designed for head |iquid supply and @Juwbxz2®@4 an
inlet orifice which is forned by intersection of internal chauel 2s04 f aces
and a nozzle form ng surface, wherein the nozzle is forned as a conical
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channel s (2). are of a cylindrical shape The spray nozzle of any said
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of head liquid flow collision the atomizing of drops takes place at the orifice edges and
a gas-and-drop flow with an elliptical form of its cross-section is generated. This shape

15 of the flow elongated in its transverse cross-section allows to spray the fluid over rather
a large fire site area with a step-by-step spray nozzle displacement along the surface of
the fire site. The fluid spray nozzle displacement possibility along the fire site surface of
a large area is determined by a length of the flexible pipeline 11 and the total fire
extinguisher mass.

20 A preferred duration and intensity of gas-and-drop flow supply is controlled by the
lever 10 of the valve 8 built in the vessel 4. To increase liquid expulsion effectiveness
the volatile liquids can be utilized, preferably liquefied carbon dioxide (CO,) and gas
(SFs). These substances are added to the liquid (water) for fire extinguishing. At
pressure decrease less than the saturated vapor pressure of volatile additives in the

25 vessel 4 during a process of liquid expulsion their vaporization takes place resulting in
automatic pressure maintenance at the level preferred in the gas cavity 6 and liquid
gjection via the spray nozzle does not become lower than the acceptable level.

To exclude pressurization gas and expulsion liquid interaction, including chemical
interaction and liquid saturation with gas, the liquid cavity 5 is separated from the gas

30 cavity 6 by a hermetic separation diaphragm made of an elastic material (not shown in

the drawing). Though this embodiment of liquid expulsion system makes the fire




form ng cone vertex and oriented transverse to the channels (2) with an
inlet orifice area of the diffuser not exceeding a total cross-section area
of the channels (2). 7. The fire extinguisher of claim®6, wherein an angle
bet ween an axis of symetry 30 of the channels (2) and an axis of symetry
of a conical surface formng the nozzle (3) is 89 to 91 . REPLACENMENT
SHEET 9 JULY 2004 9 J U LY 2004 10 8. The fire extREPUATSEVIESNT SH&EET 6,
wherein the spray nozzle channels (2) have a cylindrical shapgpLy%oode fire
extingui sher of claim®6, wherein an angle at a vertex of a cangLiy2segd ng the
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15 considerably exceeds the gas-and-drop flow cross-section area. The solution of the

problem enables to lower the liquid consumption, the capacity of which is determined
by the vessel 4 volume, for fire site extinguishing.
As a result of experiments conducted it was established that generation of gas-
and-drop flow with an elliptical cross-section and uniform intensity and dispersity is
20 ensured on account of employing a spray nozzle in the form of a conical diffuser
oriented transverse to feeding co-axial channels. The area of the diffuser inlet orifice
formed by intersection of internal channel surfaces and diffuser-forming surface should
not exceed a total cross-section area of the channels. These conditions determine the
ability of achieving a desired technical result.
25
INDUSTRIAL APPLICATION
The invention may be used in different fields of engineering where it is required to
generate spraying fluid flows both in closed and open space. A spray nozzle may be
used in fire extinguishing systems, as a part of technological equipment, for burning fuel
30 at heat power stations and the transport, moistening the environment as well as spraying

different chemicals over agricultural lands and in industrial premises. The fire
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1. A fluid spray nozzle made in the form of a body (1) with two co-axial channels

5 (2) of the same cross-section designed for head liquid supply and a nozzle, an inlet

orifice which is formed by intersection of internal channel surfaces and a nozzle-

forming surface, wherein the nozzle is formed as a conical diffuser (3) with an angle at

the diffuser-forming cone vertex oriented transverse to the channels (2), the diffuser (3)
inlet orifice area not exceeding the total cross-section area of the channels (2).

10 2. The spray nozzle of claim 1, wherein an angle between an axis of symmetry of
the channels (2) and an axis of symmetry of a conical surface forming the nozzle (3) is
89° to 91°.

3. The spray nozzle of claims 1 and 2, wherein the channels (2) are of a cylindrical
shape.

15 4. The spray nozzle of any said claims, wherein an angle at the nozzle (3) -
forming cone vertex is 30° to 90°.

5. The spray nozzle of any said claims, wherein the nozzle (3) is formed by a
conical orifice made in the body (1).
6. The fire extinguisher comprising a fluid spray nozzle, a vessel (4) containing

20 liquid for fire extinguishing, a liquid expulsion system, a pipeline (11) connecting a
liquid vessel cavity (5) with the fluid spray nozzle and at least one valve or a regulator
(8) to control the liquid supply to the fluid spray nozzle, wherein the fluid spray nozzle
is made in the form of a body (1) with two co-axial channels (2) of the same cross-
section designed for head liquid supply and a nozzle, an inlet orifice of which is formed

25 by intersection of internal surfaces of the channels and a nozzle-forming surface,
wherein the nozzle is formed as a conical diffuser (3) with an angle at the diffuser-
forming cone vertex and oriented transverse to the channels (2) with an inlet orifice area
of the diffuser not exceeding a total cross-section area of the channels (2).

7. The fire extinguisher of claim 6, wherein an angle between an axis of symmetry

30 of the channels (2) and an axis of symmetry of a conical surface forming the nozzle (3)

is 89° to 91°.
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orifice made in the body.
11. The fire extinguisher of claim 6, wherein the liquid expulsion system has a
siphon pipe (7) installed in the vessel cavity.
12. The fire extinguisher of claim 6, wherein the liquid for fire extinguishing is
10 water with a foam-forming agent.
13. The fire extinguisher of claim 6, wherein the liquid for fire extinguishing
includes a volatile fluid.
14. The fire extinguisher of claim 6, wherein the liquid for fire extinguishing
includes a volatile fluid, liquefied carbon dioxide CO, and/or liquefied SF gas.
15 15. The fire extinguisher of claim 6, wherein the liquid expulsion system is fitted

with an elastic separation diaphragm separating a gas cavity from the liquid cavity.
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