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LUCUEULEU T e CLEEL TLELLEEr 111 Field of the invention The /
inventi owgel/@sea to the Iiquid spraying technique and napCbauozedos n fires -
prevention systens, as part of processing equi pnent, for the burning of
fuels in the heat engineering and transport, as well as for humdifying the

envi ronnent and for spraying disi kLhsecti ci nd of
the invention 10 Diversified ty L@ﬁmﬁmgl‘&rayers gﬂﬂﬁ Im‘mmm Imp used
in a variety of fields, including 15 20 25 30 the fire-fi

4@0 .gqui pnent ,
as fire-extingui shant sprayers. As an exanple, the Patent US 5125582
(1 PC BO5B 1/ 00, published 30.06. IQ@@lﬂoﬁI@dnwéenthe construction of a

*liquid sprayer ,desi.gned for t ratlon vitati 1.9 o] The
prior art g% r‘i“éﬁ'@gg% TERIES K \R]etﬁ PG th %C&B chag'tﬁnglpyf%er HL%’ E%/ \zfﬁenozzl e

and 5" C%é}ﬁfdn(:@steﬁﬂa%@%faﬂ Jﬁ’ﬁro@@s% geeq&prﬁadefdrrthé harfieg f dhels in ahy éeati ng

nicated wth a conical fuser w thout caontinuous _joining, of

t he| r smg‘immg #nd| tralgﬂphrlofas twedl @ylfpfnh\dméfhfyll@ﬁ]éh?bé‘ﬂ‘”mém}fﬂt laad der tSH'faélg‘g
di anet er,s. ction of the nozzle. On supplyi ng the | i qui d under
pr essurglslrﬁ?%a'{t%@“* WF%“{'C@SEm ng of the converging tube of t he
liquid flow section is contracted and the outflow velocit ,ﬂmﬁ@ ﬁﬁ”d An
abrupt expansion of the liquid flowin the diffuser results |
cavitation. The Ii qU| d cavit at | dackgsornd ¢ibs VeI the procedEVsy passage

e |iquid MGy bhGieldsOitchdigt 1S
exp;ﬁded anpwéé? ﬁ?é} XPoer ?)zggqpﬁo%é%?%g%gcﬁgfﬁg%&ﬁ annuef%}zlar vacuum zon[%tl S
formed geiredightiagegGipnenghs fite- ¢mmgmahamtapmwstat| on process and an

associated liquid flow dis erS|on e ite t lity
of an i nt endisfaneexasmplet Rei &‘P‘}Sr‘& %ﬁgzﬂr}pﬁo‘;h Mﬁﬁqg ‘H‘%ﬁ?@?ﬁéb& not
provide f 5,@%)(3 Gedf HERKISA B lchwthitidn fllqgaw

t hat can ng %Jl]%elcﬁwﬁ’f?gg@og% ngg{: nrgllkéz}}% gtfogﬁfeedél stalnces Cof ulpnt(;l 10 m
whi ch i $loo.fs Ple prii@ruiraconiprizes b asxieg witha ﬂdvetln'pmgyéxann@ fenmsiddyyeaingzgle and a
suppressing. the sour Ce’égOf fire. A vagcu

cer tldf | exkindricakdirmber Gy A9zale iy Pedpisac i‘?rﬁb apfﬁﬂ’l %tuggg%?&&‘gﬁ% i's aI :o

known, ‘M‘do%ibh slexs%ﬁth%utne&%inﬁo&sojm %@folelﬁs@t‘M&ﬂQll&@th wehargliadrical
cyli ndr i cal ocated coaxial wth the nozzle. The c |ndr| cal t]ead is

equi ppedhaibér lepelcastcomrehdiaemtdrmhwnamat prstian gthsmorle. Esynpl yipp K H’g"q 0
admt atmgspheric air a _vacuu one a

a resultna‘?feprf:??éléerﬁ[“%tq estaqpﬁpgllg rs}Q tfl?'ngo v%lhng%/u g,@ O()L\?\/iefgHae ﬁ% e for
splittiRgetfh it REnddco Addt e SUEIow ilodtyel Sncreastid AR ABHdpOEk pAn$6H bRtB(eZlc@lﬁt!LOB
Russi an Patent No 2123871 (1 PC A62C 31 /02, published 27.12. 1998) des ri bes
a hedd filow froithd diffuser resulés én ligyidecayiatiqn. s—lB}ealy'qu‘W&‘l‘Pt‘QPI iSviatep e‘&n g si on
of a gas-dro et to | dsgs a
casi g HEAeRGoL BBt PEs R RS trB B e Alingitol SRERKE, vioRO e IRRRTIES,

pi pe uniekparfded aaupahm Wgteki fipysthrel getearatpd. efsmmnm,lara/mdulml adonst Elfbmﬁdngogﬁd Y

| ocat ed between the pipe union and an.inlet seg%}qm the Laval crégszz

The si zeonisal jehto initiaie 4 sAYitation BPFess AR aLasspeials QY SRR RIS of t he
Laval nozzl qqgardfel %h%l&ie&& 'psag,-.bd{\!y éfeanﬁﬁ&%‘sl'ﬁ% Chvieueh det@ssh eheasricifart liguid

distributing gri flowis split into separate streans, which
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importance when the sprayer is employed for suppressing the sources of fire.

A vacuum-type sprayer head (the author’s certificate, USSR, No 994022, IPC B0OSB

1/00, published 07.02.1983) is also known, which comprises a nozzle composed of a
30 converging tube and a cylindrical head located coaxial with the nozzle. The cylindrical head is
equipped with ejection holes formed at the side of its outlet opening to admit atmospheric air
into a vacuum zone in the cylindrical head cavity. As a result the incoming air saturates the

moving liquid flow to provide for splitting of the flow into small droplets.
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The cl osest analog for the clained versions of the sprayer is a liquid
sprayi ng device described in the Patent DDR No. 233490 (IPC A62C 1/00,

publ i shew®/00823986), which is adapted for feeding a fireCBERUMM@IOEShant to
a source of fire. The device is conposgd of a 15 casing involving a

fl owthrough channel, into which a working fluid, including water, is
supplied under pressure. The flowthrough channel of the device is conposed
of an inlet portion forned as a converging tube, a cylindrical portion and

an outl et pRudsianPdied: a2 E8a1 ¢ A8LC ATy pablishs@Rd. IRAYDE P ciitgdsrghead
sequentially joined wth one another in axially aligned relat onshikg_. Al so,
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t he deviosdouningenserpsal-1ype ayaydi spraye mhighnlloysahe idisecrés@miqf@g%sré{m’ Jebdpiben i s
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accelerated in a nozzle formed by, the, converqi P&;ﬁt ube, tlQﬁ‘SLq(l:\%{ll ndr i CﬁJe

por t i ondightbuting eeifl Aeqaiedy betwern the pigUNioNANdMLIRET section o 8ot7ie

di f fusey; hytbe radi S t.o f ! rm kitiRgit he
1 qui'd Trsnef ficaaBuiAckRl MARSARQ L1 aant iRt SO BeEopi il
fireext sevguhsWailt passilgethesgdnthe abley of tor diasibdting gtithethe biguidnflorvevesplianto

fire-fighting effectiveness, when known exti.nguishants.are utilized.
Hovover SEPFRE SSAENS WD R ueTY OFECRR iddne B?ZZE%fl@“een%ﬂ%a%CF%‘ﬁfagﬁd to
hi ghy vehsi Jodifife skR RA(AMER VAR K&t S suffidfnt id%ﬂé;féefdfoai/sdhérgngd file such

devices for the nost part as a carrier for an additionally introduced f
r e- ext i exguigsikshant anfl dine 3pragxgnpl e, for foam generating additives. WO

02/ 07624 3.pDi scl osure of. the invention P U02/ 00108 The,.cl ai ned. .
Cventton i TSt 00 et HE e Bk Cbt abe et LBy Sedh Mg vire
spray, wceBediSthe Taltedt DDRNG Qg@@mﬂécs)\&_ec Qf00i, pEblsshed 09/03aV86 N evidéisisances
of up to 10 m and at 5 increasing the efficiency of energy consuned for

t he genadaptédoforofeedingasfitgrextingeishanhte @ savecedpls firg. b dayiesf isggagpposed of a

concentration aoyer theg section of fine-di sper. : - dr ' e
honggeng%il&g. ‘“f’ﬁgv'%ﬁuﬁ %ﬁﬁrgfl 81[1 ﬁgaa grlg{sl)ai 5°§bj§£‘§?‘\? gﬁtlug (f)}gldggﬁrgt iwc.i‘iﬁeltr’a{rg
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sources of fire. The technical result which may be achi eved,thrOLFbgH t he

sol ut i opowionifaenechaka censerging typeq  cylindsical portign japd AB LYHIEPrien forrEd@s ght i ng

effecti Sy n . Lni L e i i shi 1 td: i sed,
Ch §ner SSER SIS Ll GliofO Be Velfentinf s idd QAR ARUREH kNP olignddd ST
t he energdaiashipumidol, die devicegmmgriaes agesarvgaseodtapping atfireBvengfigast avhdch is

obj ectives are achi.eved by providij. a liquid sprayer according to the
firgf eﬁB‘BmWﬁfedd”f”ﬁl‘ﬁ‘E d?%‘?ﬁ&hf"iaé#lggﬁﬁaﬂgﬁ'ng a casing having a flowthrough
channel 15 m?ﬂﬂgﬁfgféra%nad? dafl QbviBOHe BRIl QWARS) ASsuppRENVRAG he preddere &

i on

cylindrical por and an outlet portion forned as a conical diffuser,
wi th saild p@ittapimo Beiintgt spapirgef the flowitbiavahl channg! andeis semsteniallyi ascelgragd y

i d.relati hi @, ' . di o i | h
of  te. i Rrat Lamapt e ror g e I R pPEGRGRN AENTRERE Ine et 7D, 2

di f f usepxGigfuidantistefiRedUhlcihe PIMisep throbght the ridislvpasiuges @hbe Ratheeintérmigrdeat er
than a cone angle of the converging tube 20 defining the inlet Portion of

t he 261 owrithh thsudjavighBave The Aimpleeniatign 8§ spidndevisry alpwapghk rsardy et dke dirtone
defini ng_fhe.. vVer gi . ) one
o 1 ni ngifEiGRRY LS BEchilfy RERUEANGANBASY HipARE (A6 RESKRADLACAlvefessOn:

an apex vaeglleooh etiagmehaes arri niizedh e oweneer the ivenudiebarhimetedaeg ek prayide3 and
an apex antg‘l e of a cone defining._the. diffuser

b |.to 20, 25 T
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i nl et edges e converging tu Ining the inlet portion of the
f 1 owot hieugplesfon fivemh-gamaating ddeitiveslges of the diffuser defining the outlet

portion of the flowthrough channel are forned rounded. The radius of

rounded edges is substantially 1- 2.5 the radius of the cylindrical portion
30 of the flowthrough channel. The liquid sprayer may be equi pped with a
chanber having a cylindrical channel, whose inlet end is joined with an
outl et section of the diffuser, with the dianmeter of the cylindrical

channel of the chanber being not |ess than the dianeter of the outl et
section of the diffuser. WO 02/ 076624 PCT/ RU02/ 00108 4



The utilization of aforesaid chanber allows fine-spray fine-di spersed
gas-drop jets to be generated at the m ninmal consunption of energy, A

di amet er waj 08@s6kacyl i ndri cal channel of the chanber is subet/aub2/ediby 4=6

di aneters of the cylindrical portion of3 the fl owthrough channel, and a

| ength of said channel is 10=30 dianeters of the cylindrical portion of the
flowthrough 5 channel. A grid or perforated plate may be | ocated at the
outl et section of the cylindrical channel of said chanber. In this event,
the gas-drop jet generated in thejeyhiradfieahveahiannel of the chanber is
additionally split. In order to reduce the |osses of _energy in th rocess
of gener at i e alafmekindeipy i§ @imadatfgepoyating ﬁéteéfiY'é‘iaES’s@les@éW%ﬁﬁlgfq% &{a%f the

-perforated,plate or grid holes is select t e = e

Cross- s@'g’f‘iho’f‘i‘éfft rzgfaé%%bef glaﬁ% 38§I%’Zﬁd(?fie'(lgsa?ecglggr?geul?e ggtaégﬁsd&cﬁpagoég.m"rﬁng at
chanber jjadakingBle RefidieHchi Fhadrgp doasihed frsthe gaserhtivngeind igad-dopdei. idsd tre
‘ejecti ng_ gas (for exanple, air) fromthe outfﬁi/\ge into %Pe cylindrical
channel distritsion of am epncestratiereatss dhersrtion| f wan¢-Aispesed &rsofop det PHstRy
stabilized (o] i i NEL Ay ik Uk rdffn%h-@hée 0 thee
reducedFl u83‘?“%0&1%grﬁsewﬁiﬁﬁ%rg%gﬁétqﬁgr%?@ ?‘Fjg%/\t}%%c;hndg%aﬁte&jﬁ%t generated. Wth
this ai iplemehation bhiquitiaplagers ferl suppressitgethpsedrees edirenbodi nent may be

[ dwith at | t f ) tial. [ o W tr |
arranged by Thafebnical 1 SCTOEBE FERIaY Cp AL BF St RBORYT Rdrart Khme
of §j dcgmglriglc(tegﬁn%mesﬁremﬁgﬂﬁ%@fﬁ&ﬂgﬁé@g, WEA whibEcshitdihing §lre-OxinRlishpgCt i on

and the secon ane extendi ar the outlet section of the chanber. 20
Accor di ngditioesaisaisékrin pricedasingeable efftuie mtihizatioa dfiaquodingpflig @pd irajedyeing the
conprised of a chanper. arranged coaxjal. wth a casing, on the outside

t her eof ENGLEY CRRASVMALIQR Tof; 8N "]gsa$a(§'rdﬁ%[ﬂje¥¥et ween the casing outer surface
and the chamigrarhiigd obpclidGeark GchiBUaPby ipheiding as|ifuio Wptiyee aciordiag ue ehe
toward the outlet section of the outlet portion of the rovv-througR chgnnel

of sai d fsgir ayboediniEhe of therbievention cunprising & easya davipgpbdiow-troyghe i ng

tube and a 25 diffuser arranged in se : el i S
conmdni CSTPRY f{aw 14 tB%‘PB?g%fi’ith(?ncoo? &{;}ﬁ@ i E%\%—%?%ﬁ%‘] F ghg’hn@lgc%f&@g d
sprayer pottith f6¢e@fas aheoridan atitiseriwith s4ié poaictsebeirlg eymerthdlygoimed ywidf oge
cocurrent gas. flowto be utilized for further spljtting of Il.(%tﬁlq drl(l)gf and
for i ncrasedenig axkmlyradigaed wlationship, Wereinsasepising 1948¢ Presiit jryentian, g lengt
acconpl i shrent, of | sai.d Qbi6C1dy 4%l 5 Al Yofthe \iifdhised defihihgUhel
sprayer t%o%déﬁagﬁﬁlgaﬁgagfgésgﬁtzanslzscgarqgg’ergrbr%g% %g%l? OofP thé I nventlilo%

i ncl udepudleCsiog oheheiflgv-ehrblghveiahne iggreatentiaela cwoepogledf dfe canvérgingttube
portion fqormed as _a conver inﬁ tupe, a c%l:qilndri cal portion and an outl et
por t30on debpipgdhginlel Pé’ﬂfﬂ“dglzh‘d pyiaepeh haRels i g porti ons being j oi ned with
one anot her i, ax hi 1086 Richne RIS theawnOédingGubobétheen
present i nveélpﬂgfrél‘ %Hy%{l\%g\ggggggggga{%%/ RUOZ? 001(1)12g Sel erggtrﬁ gg .the
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| ess t hafdanrapek Hﬁ%lé)f)f b BéneCaelinfi@ the alffus@rrhayobe efuat f0e20P] ow- t hr ough channel .

5 The apex angle of a cone form ng the converging tub,e\;j s prefer.abl

bet visen 8 arith @hanThibe sigadwstatedlow pbthe BALHERPIREISHAbIS Y S?HB’?—J”? gnd

joined with the surface.of th ' [ ti He! @WvEBIRUGB
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st eady- et the W6 podtiGRSE e Bpwi theough ebiriret artigetet edges lo€ thti diffusse defdeing ni ng

the outlet portion of the flowthrough channel are Hﬁde rounded. The radius
t

of 10 r ohadndesposion ofehefgwghionch ghannghare fermpdjroundsds e adius of the
cylindrical portihon of Lhow it BERUGRa 209 the ThBud bt dySRdrayBportivy be
f urni shed vvi—ﬁhe rgdgﬁé’gﬁ%énﬁﬁg\?b%glgg%ﬁ;%ré?n%lﬁcal chgnnelll, V\/nosg inlet end is
j oi nggl Wfithe Aowethtdugh chaatel.on of the diffuser, a dianeter of the

«ylindrical channel of the chanber hei. ot .| ess . N e
outl et sect i'BlPF]_(‘)‘l“‘f‘ ﬁ@a&?rf‘?%’sl_é?r‘?q“ﬂi’é ﬁﬁ‘%&%aF&be ﬁ%vﬁﬁé:?p%lgr} _c%@_tﬁﬁeerlf%%%@i n
the {1 sty suast jEALd fin'ahuliBy@RloPD: thaldifuser! Wi inptiaelcr 06 diespéindrich
gas-drop jets to be generated at the m niml energy consunpt Ot}ntgegiifgl anet er

[
of the cyHannelrifahé chamaberdicingfnat Hess dhantbe dianeter fsthé Aptlel segHon eters
of the cylindrical portion of the flowthrough channel, and its length is
10 = 30 dianeters of the cylindrical portion of the flowtlv-ough channel.
20 A grid or perforated plate may be |ocated in the outlet section of the
cylindrical channel of the chanber, as in the first enbodi nent of the
invention. In order to reduce the |osses of energy during generation of
fine-dispersed flow, the total cross-sectional area of the perforated plate
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WD 02/ 076624 PCT/ RU0O2/ 00108 6 Al so the preferred enbodi nent of the liquid
sprayer may contain a chanber arranged coaxial with the casing on the
out si de weeexarhéanst ead of the above described chamber. APCT/BNSV0WNE
passage is fornmed between the outer sugpface of the casing and the inner
surface of the chanber for supplying gas under pressure to the section of

t he outlet rtion of .the. fl S thr C I

chanber Jfﬁwaﬁaﬁm gg aforesaid, F}ga\{){éboe rrrpaEI S glg %e-%@@g (ril}ll[/l g'(ragsip E%E('? L% g.ﬁg%gj ¥y g(? :‘B fuser
ar r angegeriept&LAURS fnimbDEor30mAti6n bNdrRtgys Bcdihmbtet f mithvglinideiadlichgnnel bhithehe
outl et portion of the flowthrough channel of said s

ipl resimticors sbsinealbrinfbam AP N HBAEEY PRI agonHhigHEh chpnel
embodi MENE ; Rluglif'eh LEAhAAT: 1510, GRAESK ANACARGHENTIIGASE the ML Brditeh

utiliz roPurther sp ting of Tiqul opl ets and i ncreasing the
reach othdnhel.fine-di spersed gas-drop flow. Brief description of the

tdraw The it ti [ | ai b T
crmhodi hent | Arriby RABHHRPREIAY Hoj g aba e DPI RHEs O PRI Tenasly 1

is asc EF Eﬁﬂ? Lcﬁaéﬁgr% 31? i %%Iﬁp %rﬁf gdsfop i[iéi YWefleraRu3Y &he ©Olifdetal BhameObEaece

with th _ I ment o e invention; Fig. 2 is a schematic sectional
vi ew of clidnebdriigadditiamtlayplit. f or med i n accordance with the first enbodi nent

of the invention with_r ded ed f the fl h h i
o schemat | oIt aEY pardugpals SAssend prean i1 Lisr BPERS PO RIatainE Aot dande i
the g0 hpGSh (GHARIMHRBoral eélllre!é‘gf {HR\RAbIQA Phatk Br Bri€ REIED & seltricdng ba 0.4 + 0.7

cylindri cal’. channel’; Fig. is a sectional viewin the plane A-A of the
chanber ofguigspecttinhaliares afithé edindeiaal chaenehef saithehagdhedl in two enbodi ments of

the inventi ee, Fi 3 and.6).., H Qg., 5, i § V] f
the 1iquid gjﬁPg(;’é?ebefrd’%i’e‘HaX Ebispélin fuiedn o ENBTTRL) Gpfitcs ety B0
i nventi g, Wixhfpld @i hashehe! aGaiedneotki &lindtitd] ¢hadncli 00 said dHaatbeanSEh
annual passage is formed; Fig. 6 is a schematic representation of t],he,
li qui d spbagienent oHorwsithergasdear jghtocks siahibizedad Sbe tosees tkinstmsnereyof diquid

inventign. Fig..7 is a schematic.sect i "1 the - Liqul :
eqU|1Spe8rqer€.’t§g%B? G%ﬁ'ff‘éd aﬁ H’ni%ﬁéwérzlg r?gﬂg?éf)g?%ﬁ@jngftﬂ? ﬁéet %%rﬁ:}gtr?ta ?gﬁMﬁhtlsh a
chamber ahavh Rgevd t8Y Ichadbérc@bll 6harengrkfer@0 elitedingent snay e bauipgedcwitk et ilosal
view of the liquid sprayer equipped in accordance wWith first enbodi msnf of
t he i nvd&euri BRERtiEh OBETEMESHBBICIAATE SHFERFIL %iaé'fa“&ﬂe RY RaE5 47 AYO SEOSFRETHNA

annul ar R8s 88the Y1AHIR Urannel O 94 ALAES, e TR H2AOBMERig ReakTiRE BfFbser

exanpl e e I nvention
outlet section and the sccond plane extending near the outlet section of the chamber.

20 According to another preferred embodiment, a liquid sprayer may be comprised of a
chamber arranged coaxial with a casing, on the outside thereof. At least one passage is formed
between the casing outer surface and the chamber inner surface for supplying a gas flow
under pressure toward the outlet section of the outlet portion of the flow-through channel of
said sprayer. The chamber may contain a nozzle composed of a converging tube and a

25  diffuser arranged in sequence. The nozzle inlet section is communicating with an outlet
portion of the flow-through channel of said sprayer. The use of the chamber with the nozzle
allows the energy of a cocurrent gas flow to be utilized for further splitting of liquid drops and
for increasing the reach of the fine-dispersed gas-drop jet.

The accomplishment of said objectives is also enabled by providing a liquid sprayer

30 which according to the second embodiment of the invention includes a casing having a flow-
through channel composed of an inlet portion formed as a converging tube, a cylindrical
portion and an outlet portion formed as a conical diffuser, with said portions being joined with

one another in axially aligned relationship, wherein according to the present invention a



A liquid sprayer fornmed according to the first enbodi mrent of the invention
(See Figs 1 to 5) conprises a casing 1 with a flowthrough channel conposed
of axi al o @i7g62ed portions joined with one another. An i PCERUpPLOMI®DN 2 iS
made in the formof a converging tube with an 5 outlet opening joined to an
inlet opening of a cylindrical portion 3. An outlet portion 4 made in the

formof, a co i ffuser co e utl et
openi ngleB$t% #egﬁﬁyﬂﬂijﬁ"faiaﬂonbo NE ’53391 Satﬁatl gﬁé({ ¥ gfe p%oﬁga%ag H% %’rnto% ggf)hrb t9 i on

is 0.7 @éfﬁnﬁg?‘fhb%ettﬂtﬁf@m)f théfloaRexXoAdhen ivmedyeondef-shaped) vithea edinserfgi ng
tube is 13 and an apex angle of a cone defining the diffuser is, 20. é]F The

casi ng tunénesefielt side strfatcrebeingiaobless Hanj tradiusopfethe iy lindriqah ortingef

~tube to,a e of a pipeline of a liquid supply system The I|qU|d
suppl y g?/‘é[ttblprﬂ“gﬁ% a punp- or pressure-type liquid supercharger 6. In a

preferred emh@@be&%tgre(cﬁ?eecoﬁe JornAhg tHel @hveadiggsulns 1stp|rﬁcmblyvlmt‘gcem98°taudé>0°
*defini n%ht he inlet portion 2 of the flowt hrougwg{t@nnel (glaout | et, .edges

of the dh¢ surfase ofidre cmnﬁgi shapedyeany eSingstupS 1S IP B e swidace o (haedindiifdlh '+ he
radi us S rouhﬂ]rgeeoev Rﬁ SQH l é%ertabﬁ/ aﬁ%ﬁ‘@ﬁ%l@%f@ﬁe&@? cylindrical portion
PHIP S anber

3. The sprayer el ude a ¢ See Fig. 3) having a
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perforate ate the cross 25 sectional area of the gqyl i ndri cal
channel cBannEh@f thaxlnambersbemg riotllespthae acfanestenaféhe pwsiet sention ghthestiyser nlhene

perforate | at i | ecte n an, t .
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arrange ne Sof t annel e outlet
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t he chanégfr?éﬁjiah?eafnhgl&cfgd%g (t:)onver ging tube 14 and a diffuser 15 A liquid
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portion ¢ chemP@dSutl ehid8dinfinfaRbwa ke B&s-drophiaped baetabumeragu nge tiexses wft h a
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of the eglgethehmitlagseetioradf dadd ¢Haatbenf the cylindrical portion 18. The casing
16 is connected to a pipe union 20 of a pipeline of a liquid supply system
including a liquid supercharger 21. 20 The outl et edges of the diffuser
formng the outlet portion 19 are nmade rounded, with a radius of the
roundness of the edges being equal to that of the cylindrical portion 18.
In the preferred enbodi ment of the sprayer (See Fig. 7) the outlet opening
of the dlffuser (outIet port| on 19) |s corrrrunl cat ed W|th a chanber 22



the first enbodi mrent of the sprayer (See Fig. 3). Eight tangential openings
26 are forned in the wall of the chanber 22 for ejecting air 30 fromthe
out si de wu @/d7ke4cyl i ndrical channel 23 (See Figs 7 and 4PCT/Ranyends al
openings 26 are arranged and oriented i n the manner identical to that of
the first enbodi ment of the sprayer. WO 02/ 076624 PCT/ RU02/ 00108 9
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coaxi al cixid wilhethe egdifigonlhe oQftidetherostiinsieal 1ibe alsdve déscribed chambgraAs kst
formed between the outer surface of the casing and the inner surfacgt of the

chanber o7 passagsoisrfonmnedbeiveon the enter smtage 06 she easyusandothe daney gurtagroobthe

’ I ' dapt ] t tlet
Socti oncRd Sy tEnRRfing ar uhite G lald e RaRf of BigloRe pu BN e B e
t he endiipaidh @harnBE ofhabepraysr. Clepasgtbedimay compesgiangozzibeodPoseddot a

“di ffuser 30. The operation of the sprayer desi gnedl_ i n accordance with, the
first ehdburstenttube ek 3 idnser ofrranged oty QUGBS i18et ARSI NG P RRNKer .
10 Wat eEor\qﬁluﬁl‘éQR%%%{}Pﬂ%%ut% Gortitdr o Yh@ﬂ%%o&@ﬁr&%ﬁneq M &id spiaRel. ime of a
wat er supply systemto a pl pe union connected to an outl et opening of the
casi ng impkemsatatos piIf aiie charédrewith shaebdiziee nbalvs, rasainathe ifirsteembpimientgobthet he
converging tube (inlet portion 2), ere a hi ghvel oci liguid fl i S
gener at EYCRiieh 1BE FAFIRYrth ff/é?%ieﬂq%/ gbsrwgf)m o by é‘ﬁ&%&e@ﬁh%ﬁ%%‘é’?g&? \.{\{q‘ﬁﬁl_e

| 14hd bt SnPAKRAGHEhel Backtt (OMYEAGLd dhrdy pBYL e zone wi th a hi gher
static pressure and-a | ower dynam c pressure to the zone with a | ower
static pressure and a higher dynam c pressure. This allows the conditions
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cylindrical %nb%rst‘is@rﬁc eSOy View @E%ﬁﬁwg SPERGY ﬁ)rgg d Erh%&g{,cﬁﬁ%%\rvﬁtgg ¢
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as a diffusdfigthes &ashematit ectionplbyiew ofthe liayidsarayer sauyprsd; A gGecqrdance it ng
and the |iquid,flow.s . £ L dri is
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bet ween - | and the diffuser wall. Vortex flows resulting from
t he coun%ngrﬁlggﬁésg%%quz% eIdbw and liquid flow force out the liquid flow from
the diffuser wall to reduce the friction energy |losses. Also the formation
of vortex flows results in active splitting of the liquid flow, which is
further intensified by clapping of the cavitation bubbles during the
expansion of the flowin the diffuser. Such processes occur in case the 15
cone angle of the diffuser defining the outlet portion 2 of the

fl owt hrough channel exceeds the cone angle of the converging tube defining
the inlet portion 4 of the flowthrough channel of the sprayer. Opti nmal

Y b1 S r



The sprayer having the aforenentioned sizes of the flowthrough channel
provides for the formation of a high-velocity fine-di spersed gas-drop jet
at the mwo oml76é29sses of kinetic energy. Wien the di anet ePCDRUDLI@10RIL | et
opening of the pipe union 5 is essenti?lly greater than 30 the di aneter of
the cylindrical porti on 3 of the flowthrough channel, use is nmade of a
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symmetrically arranged in the cross-sectional plane of the channel 8 near the outlet section of
the diffuser (outlet portion 4), and four other openings 11 are arranged in the cross-sectional

plane of the channel 8 near the outlet section of the chamber 7.



di stribution over a section of the fine-dispersed flow generated and in the
possi bl e occurrence of separate liquid streans and gas i ncl usions

(di scont wuerd76ée24i n the liquid flow on the periphery of PEFRUD200108 he
optimal selection of dianmeters "d" of Roles in the perforated plate 9
(according to 10 the condition: 0.2 < d/D < 0.7, where Dis the dianeter of
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di spersed grRomdfRAI kists SCMETHlifdicaPp&sn lBaie sdlcged ricatied b iosa@lf therfirst
outfl ow of gas supplied under the excessive pressure of 0.25 = 0.35 NPa
fromsa rengfodimens it spaayes 63aediig 1B, Aresforrechplaie 4 is pegatsdya thep sy OpERifiRen
the outer. surface. of the spraver _casi i r

chanber o210 pHENEISH] liRpEE] BHER AR R gt B0 Fpl AR b SR B kot s
flow t hrouahl shasnehe ainds of holbeinghe peiontddasiate 2ar oo ghlettb identicdl ao thmes odige
of the chanber is |I 5 between 90 and 25. A narrow directed fine-dispersed
gas- dr opthg &tstiembpimeant of the sprsgicr (MpeRigedkurrent gas flows and a
prelimnarily. di sperse as- drop. .| i I j mirt he
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Tiquid drops are split, due to the actipon _.of 20, the.peri.pheral .gas.f and
addi t i oraif ayraggeckpad rigatedyinsthe qnapmer idegical 4 o B G & S?‘&é“&e‘}fgt\guet y
of 45 mrﬁ)r g at the initial gas velocity in the chanber 12 of up to 80
ms, the average velocity of drops in the generated gas-drop jet was - 30
ms at a distance of 3.5 mfromthe outlet section of the chanber nozzle.
The generated gas-drop jet had sufficiently



honogeneous distribution of drop sizes over the jet flow section: drop
sizes in the central part 25 of the jet were 190 = 200 p., in the mddle
annul ar wone@/d76@4= 180 p, and in the peripheral annul ar zPOBREIZEA0H and
nore. Operation of the sprayer designeg according to the second enbodi nent
of the invention (See Figs 6 to 8) is perfornmed in the manner identical to
that of the,first enbqodi pent of the ipv i | i
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of the ﬁlﬁ?%}éﬁﬂbrise%%?ﬁﬁﬂri&l timnithe 29 es@nHige Bpadanped tcoatial With ithy exstrigol6, ohhe
inlet portion 17 of the flowthrough channel of said sprayer is nade

conoi d- Hieapistide thereofr Anliansular passagsdneaed Betwer the QEcTsiirfagt &F B N8N ess
th ius of th | ndr ion 1 he, ; Such
const o BT op TSy BfihEF o7 BPEIANERR v (2B BRI B PorEe g e Suc

02/ 07 66 2huREThdst432/ 10 Qdfided dorenmbipingh doberrgassadrftyw jethed outldt lvectiar ofattieon of
“vortex flows in the converging tube to_ be decreas%g. Ehe sufrfagcgléo t he
conver gPwidettnoséon §9 ebhg Aowdbropeh shamngl 14 nogaledp thafnd gt Qlthe fhamyer 1s

porti Onc&lﬁg@s%d%’f?é&&%r‘%&étt%%cﬁla%%tcf@ teﬁgo_t he liquid flow and exclude early

formation vor upstreamo e diffuser inlet end. Mreover, the
conti nuous Théwpération o thehsprdyeetitdgiddvie meatianme with theefishembodiorent df dieaped

inlet portion 17 of the, cga | .causes the cavitation centers to |ocalize
in the W@mrwwca!fne@w&tmt ?@&W‘P%P@Pﬂ‘gecti on. As a result the
finggi sper S%t&?? 'sgéﬁ%dl %ﬁgre%@efgesggacﬁ&@&e@waaé bRRIhS of & Redt& RPpBL

m ni mal | osses ergy. resul investigations support the
possi bi kydtem ¢f a gipeenan Nepninyctad tran aftlet penig ¢fithe pasingn] »f said agipyen Y ater

fine-dispersed |jquid.flow at. mnipal consunpt,o energy. hhe. fl )
gener at ésdg‘?lé"teé‘?dng’t? 78 'gkbﬁge'ﬁ% Og %% °8‘?Ve’f%‘§g§}§l§t F‘B%E &P Hf%‘ey)di“él%geng e}gg%f up
to 10 Myikif b MRTRER RAsReanakt ¥ uRffolhQelBEOPpOANCER KR dedfion tefdolf UTHd on
bei ng provi ed over the flow section. ~ 5 Industrial applicability The

cl ai med liqnidefitw onadreapcing vt oynvgrging fibe dirqm ahe peneowith yashighas stafis pygsstireof

processin ui nt, for burnjng of fuel, in i i .
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di si nf eqtanks. BNY allBHEEHd Sdridasons ThetheréaniticanofmateRell @AY epassiopaf thof
fire-fighting means in the stationary and nobile units for suppressing 20

the fir diqui freth tha ckanhelewalhto g prekendgd- obj ects: in the rooms of
hoepi tals. Librark Y ' | ‘
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i s expl gideghat e qugl préeuraiatienmnlet ombolf the aopaegingftubpriefdecreadd26 the value
enbodi ments, however it nust be understood by those skill %d i£ %hﬁ3§/r[1£ t hat
i n @4se obthe satated ligpid vappeprepust fidhe sntialHemperog (TBhWaKE Py 4P ¢ At MFa

nodi fi cat i ops~C he... . as e d . 4
erbodi rahF 20t e TR i Fear PRELEE upichiitof ik MSNGALRE (MEATHARaiL of
cl ai med thd kRBE hdtrbelow \R O QT HERdurd Sulitdieht \ir (B AleMelopEENRMONVBI@Bddringd

| iquid sprayer conprising a casing (1 with a flowthrough channel, |,
conposedutiovs e ér atgiosphero{thed Oa%dM&%z-éﬁhe))oﬁlef ghEets engrEy Pcsrng dpring)

formed as_a copvergi ng 4 ub a | i 1cal ' d I

por t i on PAFfET 8?}1&19%1&9510%&*%%&8?%? [&‘gegél,hg ?%be([:)%geg(g? 8&@28 |anna%l]?1gitd£ tcﬁ;ée

| engish Ghreink ichdédited sdidel sithé 3dnviesging tibeass tenemie dnglet inercasedifesn theheof
with a cone angle of the diffuser defining outlet partjon {14 of the ..

f I ow t hreongimpsioarifenery de siiislly Wereases tagach the "}aﬁémgdﬁl}@raéi ‘?f%aft&%% 4P ning

ol ai med A1 e e sttt e Ak BE O ROl dp el e g
a converg@nigginghebd is theeéforeselGedridtv2én 6Anod 26°. apex angl e of a cone form ng
@ Upon passage through the inlet portion 2 of the flow-through channel of the sprayer, the
30  liquid flow is delivered into the cylindrical portion 3, where cavitation bubbles are developed
for the period of time of ~ 10 + 107 s. The formation of bubbles during the passage of water
flow through the cylindrical portion 3 is ensured in case the length of the cylindrical portion

exceeds its radius to provide for predetermined time sufficient for the steady-state cavitation.



diffuser is between 8 and 90. 3. Aliquid sprayer as clainmed in claim2 is
characterized in that an apex angle of a cone 15 form ng a convergi ng tube
is 13 ansv@m/@peexs angle of a cone forming a diffuser is 20CTRUMX0G10gUI d

sprayer as claimed in claiml is charagjerized in that inlet edges of the
convergi ng tube defining inlet portion (2) of the flowthrough channel are

made rouypded. 20 5. l.i qui d..spr,aver ,.as..cl.al i l.ai i : i zed
ot hat TBONTED  Bdgeelhrtdile uR rREh S ElPhgOSst et BuBske A GPRLRRIR,
flowt hﬁ&{ﬂ&i@e&h@ﬁ%ﬁl ofltBe NBUAdh@UNERANl6.SoAuhigtuitt ppicaiyable asprayeni seeded n
claim4 or 5 is characterized in that the radius of ro ndn«?ss of Sariglg edges
i s 1=2. sondisonsadiedengsh of thei ydindideal chyme BIRY (bg)regHcted &0 fheovi ienFBIrgROsENS
~channel . 7... A liquid imed in claiml is characterized in that
it corrprl?%géan?tgﬁoiﬁ%eeﬁg‘%%{%\%)ﬁha&hgiyI i ndrical channel (8) whose inlet end

i s cgnnect e®uriigapdbideust theoligulié ttheagh it outhétt pordom e farmedf ascy |difiiaker dlad
‘channel (8) of chanber (7) being at |east equal .to @he %iameter of .30 the
di f f usercavitatioatbubbles arsnintensivgly growingand clappgring shobiayg fipyy 1§ separpied, from
Sprayer G Al i . | : . . EdenQty of
cylindr it@e;?l?%u%rﬁ%,’ ]?’g)cdog’* mC%gggrggéa? [})%Elt @Tﬁlgﬁchél'eg(i) gﬂrf%%g?cggig? ﬁrg‘i/l I ndr)ll cal
porti on th8)iq@tl flovecdt@minghvapugimdhiabalsiles. Beauséthd gaticiprepruss o anainlet Izanered
inclaim7 is char,a(iteri ed in that a Ie?r%gth.of C Iindr'.ca% dcha nelen{g of
charmber of the diftuser is layy aad 45eeraparable t g CRTFRLQ PISIHS: St {Ssiedar TRE

f 1 owyt hrgplg Q}f?ﬁtg@glimo]aocaﬁgl BefWidh HRTAY.QAfopARt Gh@ KRS fuSerChval. W dttdxSflows

characterize at a grid or perforated 10 plate (9) is located at the

out | et gseafifignfrom thy comdeicomtntgaafiosl anddjqud flowaletasrout e liquid flaw fremithe

sprayer as clainmed ip claim10 is characterized.in that.a total .

cr osssedtiffisseawallte sedyee fis) g’g‘%‘? COFERY @Fso?ts'e/gfsﬁlzt}éet formajon,ef Vd’l’{eéttﬁ)gv sgesplis iy 7

t he Crogﬁfﬁ@gé)itﬂﬂ 'of@}Feeﬁql% ffow, i e Safur@lani@lsif{dd) byotlagpiagaeihd évitatién 12.
er as c

A liquid spra ained inclaim7 is characterized in that at |east
one t angemblealdudpe thagxgabsionicf the flewdin thetditfusenl Suchf preprspgsepccp7in £a5¢ the

j ect i f he. out si de.| Lj ndr.i cal 7).
2018 kottr goen L pegufSESaipt i LGS 2ot il I8 uilathal i Gt 7).
| east fQyE cdRNGRIY bfthe COBVEEIAS tlbe bbfihing tige s poftionthef thelflowethraighrcherinef 7) ,

whi ch are symmetrically arranged by pairs in two cr OSS_Sefbtpi onal op%(gn&s of
cyl i ndr iafahe sprayereOptisipl apexoinghs e thergonetfreming the diffusereare beyrgn B9 2nda? t he

diff t|.et i th b '
chanber Topnatisgof §oitex o Hoss 85y GFEPATICHRABRSEx R 001 Oh BEF M,
in that |gis BQNBTd gRDlakehBehesn the lidhidafldvangethe diffusealvall ¢s rasically {acking, on

the outside thereof, with at |east one passage bei f or med bet ween
out €20 sur f achlopg vidsihggreper sglegion OJrPPPHﬁbFapgmqgg‘??efggfhetcﬁﬁv‘?fﬁ‘é‘ﬁﬁ‘\ége ‘I‘Qﬁﬁﬂe

Supp! Y1 NBa8as HOfGhe B SERM ErthRr WifeSGRhi s Qhnp8Hibdir BREHRMp(iftingf hbe

fl owt hroug anne sal d spray A Il quid sprayer as clai ned
in cl ai Migudd ifpvc Haisaatvisabed usa thérdtanerantfghe (iffiserc owtist iopering eneseding the

OO OS e  Sneter ot the cylindrlcal portio 3 by £ 6 Tires! At a10er dithe@P O fle dlf3&F ofler)
opening the effect of vortex flows appears only slightly upon the liquid flow and at a greater
25  diameter the dimensions of the sprayer are substantially increased.

The sprayer having the aforementioned sizes of the flow-through channel provides for
the formation of a high-velocity fine-dispersed gas-drop jet at the minimal losses of kinetic
energy.

When the diameter of the outlet opening of the pipe union 5 is essentially greater than

30 the diameter of the cylindrical portion 3 of the flow-through channel, use is made of a

converging tube having rounded inlet edges (See Fig. 2).

Such embodiment of the sprayer allows its dimensions to be decreased with minimal

losses of kinetic energy for friction and formation of vortex flows. Optimal radius of



WO 02/ 07662 PCT/ RU02/00108 17 with the nozzle inlet section being

comuni cated with outlet portion (4) of the flow through channel of said
sprayer . wib02/086624qui d sprayer conprising a casing { 16) wWPCHR&01/0@08t hr ough
channel conposed of 5 sequentially jOIPed and axially aligned inlet portion
(17) formed as a converging tube a cylindrical porti on ( 18) and an outl et

portion 9) farnmed as a d| er th of
cyl i ndr f(é’gé %J‘Sro? thfnco(wir@)“gitg ?gqs&héfvﬁ%{h 5“@ §3| 1u§ ﬁ?the %ﬁln%%aﬁgghmtnhe
conver gipPghet G tBhgH AhnhBl BicrdiE i R thdikid bf @fe roedddl @ed Fesolgih mbﬁ,amll i's
made conoi dshaped, with radius of roundness of a side surface bein

| east edira¢nsiops @fnlmdwh@leoifevme,cﬁ%tw irgtivs isarelgeaply ssiectediguabo thy giameter ot

*flowthrou hannel i p S

char act &K %QHI 152l Btk lo’ér‘? a\ggl} gngqlgi%o hg& th?(!”fémnﬁlg dfoﬁvglléﬂ#gf t}]ijgrﬂa?!sng
bet ween r&indBdl eQfbs, the obBratibnalirficdedofStRE a;y[eyeras not (ﬂ1aﬂ@di hsna olhalermthitGeaivation
‘characterized in that the conoid- shaped. surface of the conver rpil(;i;(;tﬁube is

j oi ned zonasheeingirgcatizedbfin dhg iinlel pemion prr theodiffusesy The given PP ghre
channel nqatt afnesacnglteﬁlorrllcﬁl theqechlh(? ﬂggﬁgl?lﬁ%g{;cie?eratéoz} théel) qui d sprayer as clai med

in clai TS Char act'eriz ges the 20 diffuser

form ng out I@plepehtation df th@)dlﬁﬁsetrl(eun‘létomrtnm @ugh tlmhﬂnwethroaxgb cimdesly odthded.
20. Aliquid sprayer as clainmed in claim19 |s%tct|;£laracter|ze in that a

r adi us (Wurldédl pHieisdees (Ser Figi 22 pllows fhersteady statg of the gagdiop et Howing HAM the j cal
por ¢ ﬁn;la%r Blpet %aééeaw\’\hm Q1 Qnﬁ:lfigﬁlﬂﬁn t &é sprayef> thé iy ggné:r&E@Ysefre@ﬁE)rznz)

clal i's characterize I't "conprises a chanb

havi ng atacmhztrpdhd oedl1mh@rttwlauoﬁs’afrpmvﬂosgmdmiaéaxus of synmetry eflthedlavirthrdghf user
out | et sectlon wi th dianmeter of cylindrical channel (23) of chamber (22)
bei ng at® hpgkt equal to the dianeter of the diffuser outlet section. 30 22.

A liquid SPHRYGAJiES of cﬁx gﬁ%& ftﬁ‘e' a‘%rﬁ:{be%uuété‘dg@i ?sczngf id&%kd Petivbat 1 andiaet er
ca (0]

of cylindri anne chanber (22) = 6 dianeters of
cyl i ndr irgdils potheicoindrikd) pation Be)ffth&)ﬂewlfthmuglhchmlankwl said spyeyep i 0 frie6se in

PCT/ RU0O2/ 00108 18 23. A | d
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channel Iqui d sprayer as clainmed in claim?2l1 1s characterized in
that a gk alcarsepentadaopeized atthe gazsax)rop jet|generated arqingreasingt P theshastsi S ihef

cylindri 'a orem%rrllt?onréﬁ li nat?on(s) (h€ rr]z‘;st oot 1(0 Adriess of edges in the preferred embodiment is

selected equal to the diameter of the cylindrical portion 3 of the flow-through channel.

20 On flowing of the accelerated liquid-gas jet through the outlet section of the diffuser
having outlet edges rounded to the optimal extent, axially symmetric toroidal vortex air flows
are formed in the diffuser. Such toroidal structures are axially elongated and do not give rise
to disturbances in the diffuser outlet portion.

When a chamber 7 with a cylindrical channel 8 (See Fig. 3) is used in the preferred

25  embodiment of the sprayer, the gas-drop jet is expanded and droplets are additionally split by
the perforated plate 9. While advancing through the channel 8, the jet is expanded and
becomes stabilized along the length of the channel which is 10 to 30 diameters of the
cylindrical portion 3 of the flow-through channel of the sprayer. At the given range of lengths
for the cylindrical channel 8, the velocity leveling is provided over the section of the gas-drop

30 jet on the one hand and the required jet velocity is maintained on the other hand. Upon
collision against the perforated plate 9, the size of droplets in the gas-drop jet is reduced on

the average by 2 + 3 times.



25. Aliquid sprayer as clainmed in claim?24 is characterized in that a

total crosslO sectional area of perforated plate (24) or gridis 0.4 - 0.7
t he cros¥@exei6eMal area of cylindrical channel (23) of cReHRI02/pR9F 26, A
| i quid sprayer as clainmed in claim16 g characterized in that at |east one
tangential opening (26) is forned in the chanber wall for ejecting gas from
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chanber quid sprayer as claimed 1n claim16 is characterized
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section of the chamber 7, allows t}}e ejected air flow to be umformly swirled around the gas- .
RS RO OB O T T
)t the flow in the cylindrical channel 8 and minimizes “sticking” of the liquid in the holes of the

30 perforated plate 9. Also, said operational mode of the sprayer intensifies the process of
intermixing the liquid drops with air across the flow section and, consequently, increases the

homogeneity of drop concentration in the flow upstream of the perforated plate 9. Along with
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number and arrangement o the tangential openmg levels along t lge?mberg depend on the
requirements for uniform mixing of the liquid-gas flow.

Use of a chamber 12 (See Fig 5) in the construction of the sprayer provokes further
splitting of drops in the generated cocurrent gas flow and increases the reach of a fine-

10  dispersed gas-drop jet generated. A gas flow is generated through the outflow of gas supplied
under the excessive pressure of 0.25 + 0.35 MPa from a high-pressure gas source 13 into an
annular passage formed between the outer surface of the sprayer casing 1 and the inner
surface of a chamber 12. The optimal ratio of the liquid flow rate through the sprayer flow-
through channel and of the gas flow rate through the annular passage of the chamber is

15  between 90 and 25.

A narrow directed fine-dispersed gas-drop jet is finally formed, when cocurrent gas
flows and a preliminarily dispersed gas-drop jet are simultaneously accelerated in the nozzle
of the chamber 12 composed of a converging tube 14 and a diffuser 15. While the gas-drop jet
flows through the nozzle of the chamber 12, large liquid drops are split due to the action of

20 the peripheral gas flow and additionally accelerated by said gas flow. At the initial liquid
velocity of 45 m/s and at the initial gas velocity in the chamber 12 of up to 80 m/s, the
average velocity of drops in the generated gas-drop jet was ~ 30 m/s at a distance of 3.5 m
from the outlet section of the chamber nozzle. The generated gas-drop jet had sufficiently
homogeneous distribution of drop sizes over the jet flow section: drop sizes in the central part

25 of the jet were 190 + 200 , in the middle annular zone 175 + 180 p and in the peripheral
annular zone ~ 200 p and more.

Operation of the sprayer designed according to the second embodiment of the invention
(See Figs 6 to 8) is performed in the manner identical to that of the first embodiment of the
invention. It differs only in more optimized formation of a gas-drop jet at reduced longitudinal

30 dimension of the sprayer. According to the second embodiment of the invention, the inlet
portion 17 of the flow-through channel of said sprayer is made conoid-shaped, with radius of
roundness of the side surface being not less than radius of the cylindrical portion 18 of the

flow-through channel. Such construction of the inlet portion allows the losses of kinetic
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5 effective section of the short conoid-shaped inlet portion 17 of the channel causes the

cavitation centers to localize in the vicinity of the diffuser inlet section. As a result the fine-

dispersed gas-drop jet of homogeneous concentration is generated at minimal losses of
energy.

The results of investigations support the possibility of generating by means of the

10 invention a steady-state fine-dispersed liquid flow at minimal consumption of energy. The

flow generated retains the shape and size of its section at the distances of up to 10 m, with

improved homogeneity of the drop concentration distribution being provided over the flow

section.

15 Industrial applicability
The claimed invention may be employed in fire-prevention systems, as part of
processing equipment, for burning of fuel in heat engineering and transport, as well as for
humidifying the environment and spraying disinfectants and insecticides. The invention may
be employed as part of fire-fighting means in the stationary and mobile units for suppressing
20 the fires occurred in different kinds of objects: in the rooms of hospitals, libraries and
museums, in the ships and planes, as well as for suppressing the sources of fire in the open

air, etc.

The claimed invention is explained through the aforementioned examples of preferred

25 embodiments, however it must be understood by those skilled in the art that in case of
industrial implementation of the invention insignificant modifications can be made as
compared to the illustrated examples of embodiments without substantial departing from the

subject matter of the claimed invention.
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angle of the converging tube defining inlet portion (2) of the flow-through channel.

10 2. A liquid sprayer as claimed in claim 1 is characterized in that an apex angle of a cone
forming a converging tube is between 6° and 20° and an apex angle of a cone forming a

diffuser is between 8° and 90°.

3. A liquid sprayer as claimed in claim 2 is characterized in that an apex angle of a cone

15 forming a converging tube is 13°and an apex angle of a cone forming a diffuser is 20°.

4. A liquid sprayer as claimed in claim 1 is characterized in that inlet edges of the

converging tube defining inlet portion (2) of the flow-through channel are made rounded.

20 5. A liquid sprayer as claimed in claim 1 is characterized in that outlet edges of the

diffuser defining outlet portion (4) of the flow-through channel are made rounded.

6. A liquid sprayer as claimed in claim 4 or 5 is characterized in that the radius of
roundness of said edges is 1+2.5 the radius of cylindrical portion (3) of the flow-through

25 channel.

7. A liquid sprayer as claimed in claim 1 is characterized in that it comprises a chamber
(7) with a cylindrical channel (8) whose inlet end is connected to a diffuser outlet section,
with diameter of cylindrical channel (8) of chamber (7) being at least equal to the diameter of

30 the diffuser outlet section.
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channel.

10. A liquid sprayer as claimed in claim 7 is characterized in that a grid or perforated

10 plate (9) is located at the outlet section of cylindrical channel (8) of chamber (7).

11. A liquid sprayer as claimed in claim 10 is characterized in that a total cross-
sectional area of holes of perforated plate (9) or grid is 0.4 + 0.7 the cross-sectional area of

cylindrical channel (8) of chamber (7).

12. A liquid sprayer as claimed in claim 7 is characterized in that at least one tangential
opening (11) is formed in the wall of chamber (7) for ejecting gas from the outside into

cylindrical channel (8) of chamber (7).

20 13. A liquid sprayer as claimed in claim 12 is characterized in that at least four
tangential openings (11) are made in the wall of chamber (7), which are symmetrically
arranged by pairs in two cross-sectional planes of cylindrical channel (8) of chamber (7), the
first plane extending near the diffuser outlet section and the second plane near the outlet
section of chamber (7).

25

14. A liquid sprayer as claimed in claim 1 is characterized in that it comprises a
chamber (12) arranged coaxial to casing (1), on the outside thereof, with at least one passage
being formed between an outer surface of casing (1) and an inner surface of the chamber for
supplying gas under pressure to the section of outlet portion (4) of the flow-through channel

30 of said sprayer.

15. A liquid sprayer as claimed in claim 14 is characterized in that chamber (12)

comprises a nozzle composed of sequentially arranged converging tube (14) and diffuser (15),
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converging tube forming inlet portion (17) of the flow-through channel is made conoid-

shaped, with radius of roundness of a side surface being at least equal to a radius of

10  cylindrical portion (18) of the flow-through channel.

17. A liquid sprayer as claimed in claim 16 is characterized in that an apex angle of a

cone forming the diffuser is between 8° and 90°.

15 18. A liquid sprayer as claimed in claim 16 is characterized in that the conoid-shaped
surface of the converging tube is joined to the surface of cylindrical portion (18) of the flow-

through channel at an angle not in the excess of 2°.

19. A liquid sprayer as claimed in claim 16 is characterized in that outlet edges of the

20  diffuser forming outlet portion (19) of the flow-through channel are made rounded.

20. A liquid sprayer as claimed in claim 19 is characterized in that a radius of
roundness of diffuser outlet edges is 1 + 2 radius of cylindrical portion (18) of the flow-

through channel.

25
21. A liquid sprayer as claimed in claim 16 is characterized in that it comprises a
chamber (22) having a cylindrical channel (23), whose inlet is connected to the diffuser outlet
section, with diameter of cylindrical channel (23) of chamber (22) being at least equal to the
diameter of the diffuser outlet section.
30

22. A liquid sprayer as claimed in claim 21 is characterized in that a diameter of
cylindrical channel (23) of chamber (22) is 4 + 6 diameters of cylindrical portion (18) of the
flow-through channel.
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25. A liquid sprayer as claimed in claim 24 is characterized in that a total cross-
10 sectional area of perforated plate (24) or grid is 0.4 + 0.7 the cross-sectional area of

cylindrical channel (23) of chamber (22).

26. A liquid sprayer as claimed in claim 16 is characterized in that at least one
tangential opening (26) is formed in the chamber wall for ejecting gas from the outside into

15  cylindrical channel (23) of chamber (22).

27. A liquid sprayer as claimed in claim 26 is characterized in that at least four
tangential openings (26) are symmetrically arranged in the wall of chamber (22) by pairs in
two cross-sectional planes of cylindrical channel (23) of chamber (22), wherein the first plane

20  is extending near the diffuser outlet section and the second plane is extending near the outlet

section of chamber (22).

28. A liquid sprayer as claimed in claim 16 is characterized in that it comprises a

chamber (27) arranged coaxial with casing (16), on the outside thereof, wherein at least one

25  passage is formed between the outer surface of casing (16) and the inner surface of chamber
(27) for supplying gas under pressure to the section of outlet portion (19) of the flow-through

channel.

29. A liquid sprayer as claimed in claim 28 is characterized in that chamber (27)
30 comprises a nozzle formed by sequentially arranged converging tube (29) and diffuser (30),
wherein the nozzle inlet section is communicated with outlet portion (19) of the flow-through

channel.



