1 2 OCT 2005 LI QUI D SPRAYERS Field of the invention The invention rel ates
to the liquid spraying technique and may be used in fire- 5 prevention
systens, as part of processing equipnent, for the burning of fuels in the
heat engineering and transport, as well as for humidifying thd 2G0T gaggent
and for spraying disinfectants and insecticides. Background of the
invention 10 Diversified types of ILKWID SPRAYERSare currently used in a
variety of fields, including the fire-fighting equipnment, as
fire-extinguishant sprayers. As an exanple, the Patent US No 5125582 (IPC
BO5B 1/ 00, published 30.06.1992) dragh ge@s iblgrspnstruction of a liquid
sprayer designed for the generation of cavitation liquid flows. The prior
art conprisedha loamtwg valaths do fthevliquit spgilyingh teheljué andentapybeausedzinl efiend a
15 cylindrical chanb zzle i.s made in éhe formof a.converqi t ube
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of a minimal section of the nozzle. On supplying the Iiquid under pressure
i nto t hedisinfeetanspend ingeasicidese converging tube of the nozzle, the liquid
flow section is contracted and the outflow velocity is increased. An
abrupt expansion of the liquid 20 flowin the diffuser results in liquid
cavitation. The |iquid cavitati omBiackgidih@dgiHeligbbntibnt he process of passage
of the liquid jet through the cylindrical chanber, where the |liquid j is
expamfed and Diwarsifigd yupaseaf HAUiRhSPAYEIS §&n eWassly. Usad 1B riaristy vfa@ﬂam lﬂelﬁémgs
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associ at e I spersion process. wever, despite the possibility
of an int enS|AfS| aademnplb,atheoﬁ’atmtoﬁsslﬁo 5088582 (IBC BO.‘»B I]J/Qmmilbhﬂﬁ:ds;m oy &99oes
not provide for the formatian of t ead ne-di s iquigd flow,
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suppressing the sources of fire. A vacuumtype sprayer head he aut hor's
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admt atnospheric air into a vacuumzone in the cylindrical head cavity.
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for splitlifg iQtodibRedd MY ﬂl@%gtfﬁfwlvéloa'f}pﬂllﬁér%asea. An abrupt expansion of the liquid

20 flow in the diffuser results in liquid cavitation. The liquid cavitation is intensified in the

process of passage of the liquid jet through the cylindrical chamber, where the liquid jet is

expanded and return vortex flows are generated. An annular vacuum zone is formed around a
conical jet to initiate a cavitation process and an associated liquid flow dispersion process.

However, despite the possibility of an intensified cavitation process, the prior art liquid

25  sprayer does not provide for the formation of a steady-state fine-dispersed liquid flow, that

can retain its shape and section size at the distances of up to 10 m, which is of particular

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 B0O5B

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 bead 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.



1 2 OCT 2005 Russian Patent No 2123871 (I PC A62C 31/02, published
27.12.1998) describes a head for form ng an aerosol -type water spray,
which all ows the dispersion of a gas-drop jet to be inproved, .The_prior
art sprayer (head) conprises a casing ha%ing a flowthrough ch&nf8T 205
formed as a Laval nozzle, an inlet pipe union for supplying liquid under
pressure, and a distributing grid | ocated between the pipe union and an
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cylindrical portion and an outlet portion forned as a conical diffuser,

sai d 1Bor thigh¥elpeitipyy Sudhuembpdimont pervidss 1aF tnsufisicahdistiaee jof discharging a|firgned
rel ati onshi:p,.: #{:@E I conprises a reservoir containing a

fire-ext ?E{gn? uslﬁlgﬁ??n& Al cﬂﬁ%{}gﬁg?o comuni cated with the diffuser via radial
passages. Durliheglasestr atalagnfarfthe alaiimed vesons o€ the sprayer(isvat liquid ispraging pleved
under the pressure o 1.5 =20 i t i nl et ni f e ... .
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extinguishant is ejected into the diffuser through the radial passages to
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20 communicated with the diffuser via radial passages.

During operation of said device the liquid (water) is supplied under the pressure of

1.5 + 2.0 bar into the inlet opening of the flow-through channel and is sequentially accelerated

in a nozzle formed by the converging tube, the cylindrical portion and the diffuser. The fire-
extinguishant is ejected into the diffuser through the radial passages to be further intermixed

25  with the liquid flow. The implementation of said device allows the reach of the fire-
extinguishant to be essentially increased to thereby improve the fire-fighting effectiveness,
when known extinguishants are utilized. However, the given embodiment does not provide

for the generation of high-velocity fine-dispersed gas-drop jets. The liquid flow is used in

such devices for the most part as a carrier for an additionally introduced fire-extinguishant, for

30 example, for foam-generating additives.



The clained invention is ainmed at generating a steady-state fine-dispersed
| iquid spray, which nust retain the shape and size of its seg b@ﬂéﬁ t he
di stances of up to 10 m and at 5 increasing the eff|C|encﬂ f @@
consuned for the generation of a gas-drop jet. Also the distribution of
drop concentration over the section of a fine-dispersed gas-drop jet nust
be honobgeneous. The solution of the aforesaid objectives is of particular
importance in the inplenmentation of liquid sprayers for suppressing the
sources of fire. The technical redudcdoswhdi gfitheriyerrivnachi eved t hrough the
sol ution of ask set forth %0 consi sts in creasing the
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fluid and i n reducing the ‘energy consunption for generating a gas-drop

jet. Theimmiasingathd ebivjiewtyi elesncagyecashinedddr the generatidn g aogdsidyop jets pisaytbe
accordi ng.to%ihe first enmbodi.nent of the ntJj on,. conpr,i sr a. casi ng
havi ng a RO Y Lfifﬂpc?ﬂﬁ?ﬁ{‘érlam‘igvﬁro%ﬁ@bo%? a finerisper Sr&aﬁ H‘B’r AU B8
conver gi Rgmbg&iRsoust The sOEfibs f RO AbethidhjRAvAULs 8t pRChiaP PmberkdRE iASthe
conical diffuser, with said portions being sequentially joined wth one
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i nvention, a G ri i on les h
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20 and a f )| e diffuser between 8 and 90 is
prefer abeéggse . pﬁlogaf(rn?igwﬁq&l&ei R.dd pe§ galmgl e of a cone defining the
convergi ng t dbe aﬁmy:sdm obfpetives are laghieand barpra}zxdmgamghmdoéprayec caneordmgl toi the

the diff ser 0 20, 25 To.enhance .t st eady- | oy of the
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utilirzation of af ore chanber I'ne-spray fine-dispersed gas-drop
jets to be A liquid sprayer having an apex angle of a cone defining the converging tube between

6° and 20° and an apex angle of a cone defining the diffuser between 8° and 90° is preferably
used. In particular, an apex angle of a cone defining the converging tube may be equal to 13°
and an apex angle of a cone defining the diffuser may be equal to 20°.

25 To enhance the steady-state flow of the gas-drop jet so that it is free from stationary and
oscillatory deviations from a predetermined orientation, inlet edges of the converging tube
defining the inlet portion of the flow-through channel and outlet edges of the diffuser defining
the outlet portion of the flow-through channel are formed rounded.

The radius of rounded edges is substantially 1+ 2.5 the radius of the cylindrical portion

30 of the flow-through channel.

The liquid sprayer may be equipped with a chamber having a cylindrical channel, whose
inlet end is joined with an outlet section of the diffuser, with the diameter of the cylindrical

channel of the chamber being not less than the diameter of the outlet section of the diffuser.



generated at the mnimal consunption of energy. A dianmeter of said
cylindrical channel of the chanber is substantially 4- 6 dianeters of the
cylindrical portion of the flowthrough channel, and a length of said
channel is 10- 30 dianeters of the cylindrical portion of the ¥ 2oQET hl8Bigh
5 channel. A grid or perforated plate may be |located at the outlet section

of the cyfhd@filifaon CoraadRsaidObhes HdARDERe-srlly iheSli@ERBY gas Mo I Fets 5 AR
jet generated in the cylindrical channel of the chanber is additionally
split. | rgeoexdtad & tha mihumel ¢dneumptieref afergihdy dipmeter phenighe Yiukisalahagmeh of thei ng
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furnished with at | east one tangential opening for ejecting gas (for
exanplie, @ipnelf rom the outside into the cylindrical channel of said
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anot her preferred enbodi nent, a_ liquid spr I, e conprised of a
chanber a(?fraé‘ﬁ%dseﬁ%%ﬁﬁ’iea\ﬁ? fhig Cgll@g'g?%ﬁParﬁ’ﬁ?%{tﬁS@lW&%aé thereof. At |east
one passage ihe damber whB bR fulfsHeasliiatQedsebndtahfaf@a1 Spthid rejee«m)ﬁe

i nner surface for supplying'a gas flow under pressure toward the out
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section dfon pearaplel air) fom ithh cvtsidenéntp| bo-avhindieh draarsiert sfid chambes pyuher .
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di ffuser arranged in sequénce. e nozZl e 1 nlet "Section i e Communt ca I"ng
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use of the chanber with the ngzzle al]ows the_energy of a cocurrent gas
flow to HEMUD; YipYetherampogr tallyofsthe iprefered smbpdligient My disseavippedswith at least
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axially aligned relationship, wherein according to the present invention a
12 Ot 20dember 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



5 length of the cylindrical portion is not |less that a radius thereof, and
the converging tube defining the inlet portion of the flow-ahzmugggannel
i s made conoi d-shaped, with a radius of roundness of the si

bei ng not less than a radius of the cylipdrical portion of the

fl owt hrough channel. 5 The apex angle of a cone form ng the converging
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cylindri CE g ion of the flowthrough channel. 20 A grid or perforated
pl ate may U8R R8Nl i h the outlet section of the cylindrical channel of

the chamber, @ liduill NPrdyer Sﬁa}eﬁbcﬁihﬁﬁﬁa With tahehanbee Hak i % a |cylifdARI chénnel,
reduce the Iosses of energy during generation of fine-dispersed flow, the
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of the aif tflow around the flow generated his aimin-view,
chanber wdlthe HQthhmugh ehemredcangribokdngtbris 16f: 3mé1aﬁietqrmvﬁﬁml ayhindmgal lpertion of

equi pped s four tangential openings, which are symetrically
ar r anged t@%/hﬁ‘éﬁ b% ﬁ E"We ‘r oss-sectional planes of the cylindrical channel
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di ffuser and the second pl ane extendi ng
of the chamber, as in the first embodiment of the invention. In order to reduce the losses of
energy during generation of fine-dispersed flow, the total cross-sectional area of the
perforated plate or grid holes is selected to be equal to 0.4 + 0.7 the cross-sectional area of the
cylindrical channel of said chamber.

25 The chamber wall, as in the first embodiment of the invention, may be furnished with at
least one tangential opening for ejecting gas from the outside into the cylindrical channel of
the chamber. Such embodiment allows the gas-drop jet to be stabilized and the losses of
kinetic energy of liquid flows to be reduced due to swirling of the air flow around the flow
generated. With this aim in view, the chamber wall in the preferred embodiment of the

30 invention may be equipped with at least four tangential openings, which are symmetrically
arranged by pairs in two cross-sectional planes of the cylindrical channel of said chamber, the

first plane extending near the outlet section of the diffuser and the second plane extending

near the outlet section of said chamber.



near the outlet section of said chanber. 1 2 OCT 2005 6 Al so the preferred
enbodi nent of the liquid sprayer may contain a chanber arraq%glmcggﬁi al
with the casing on the outside thereof instead of the above!ld i

chanber. At |east one passage is fornedgbetween the outer surface of the
casing and the inner surface of the chanber for supplying gas under
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cocurrent gas flowto be utilized for further splitting of ' liquid 10

dr opl &t s thnodgh whamediofgsdithespra@ehToé ahhmbei merydcopprised yargledcappddedvof a
Brief description of the drgwings The invention is | ai ned .by. the. .
exanpl es OPYEEDEr HIEUPSY BrlbiRerAmgtt oy HONCE pPEA AR RIS HEULH i i ng
the fol | @attlinichBinEi with khd %uaet_s?da@i@atd)fcth%em&m@h icBBn dfheid kpti&t. The

sprayer fornmed in accordance with the first enbodi nent of the invention;
Fig. 2 idmaplementatianiaf thechamber withethegiozelgeallowguias is ghejiest grehadimentrof the

accordan i he i e i t the invention with r e S
o o har T yahlibh hErenctdy” 8 aSIBRRRLATEL Ahw (B ihd MNERL BR Al SEHIGSS: RS

| i quild spkeples ahdindBAsing theacitlafuhe finetdispelved gaddfoprfidw.enbodi ment of the
invention with a chanber having a cylindrical channel; Fig. 4 is a
sectional view in the plane A-A of the chanber equipped with a cylindrical

channel and ed in two enbodi : i j See Fi 3 and 6);
used | ' ”%%efdé&g?b{}ﬁzebfl’k}{ﬁg}dﬁﬁ%s( 1 9S )

Fig. 5is a schematic sectional view Iqui d sprayer fornmed in
accor dance wiThh inentiohi is stxpéaviisid byreht emdmples of ravparticwar winbhdinieat @hdiyethe

| ocat ed coaxi with a casin that an 25 annual passage is forned; Fig.
6is a ﬁﬂ@ﬁﬂf&@@ﬁf‘&%ﬁ%@82&&‘”{% liquid sprayer formed in accordance
withishe segpnd igRREAENRRY replestitioM¥LMNEI1RNid fPrfler fornfedan $EERABIcE Gvith the
sectional view of the liquid sprayer equipped in accordance with the

second edsEdmhodimett of e INKBION; on wi th a chanber having a cylindrical
chennel, 9 il & AT RSCh A0 58] S A
chanber d@irstangedimanxt de iwdmioa widsiongdabedgbadf tha flow-through channel;
Fig. 3 is a schematic sectional view of the liquid sprayer formed in accordance with the
20 first embodiment of the invention with a chamber having a cylindrical channel;
Fig. 4 is a sectional view in the plane A-A of the chamber equipped with a cylindrical
channel and used in two embodiments of the invention (See Figs 3 and 6);
Fig. 5 is a schematic sectional view of the liquid sprayer formed in accordance with the
first embodiment of the invention with the chamber located coaxial with a casing so that an
25 annual passage is formed,;
Fig. 6 is a schematic representation of the liquid sprayer formed in accordance with the
second embodiment of the invention.
Fig. 7 is a schematic sectional view of the liquid sprayer equipped in accordance with
the second embodiment of the invention with a chamber having a cylindrical channel;
30 Fig. 8 is a schematic sectional view of the liquid sprayer equipped in accordance with

first embodiment of the invention with a chamber arranged coaxial with a casing so that an

annular passage is formed.



annul ar passage is forned. 7 PCT/fU02 / 001 08 2. P 304 2 +2Q0
.Preferred exanpl es of enbodi nents of the invention Mi{qﬁgscs%réy r fio%ngd

according to the first enbodi ment of the invention (See FRgsMAP 2083 5)
conprises a casing 1 with a flowthrough channel conposed of aXi?Inbé
aligned portions joined with one another. An inlet portion 2 ik 13 Z[IlI‘i
the formof a converging J | Laikned to an inlet
opening of a cylindrical P%%?’?F%%%ﬁ%n&)%ag?%%@??ﬁg%%Xbﬁw&a@e in the form
of a coni calA tighidugeayec doqmiddseesoriing tu thie fapeembglimentnddhaninvbntion Geat Fégs 1
openi ng of_ the cylindri cgl Jportion 3. A length of the cylindrica (E)o.rtion
it Wﬁé}gﬁep

is 0.7 the) GPRREFS2 i i flogpiaroughythanpsl compgsrd oferd riions
conver gi | d : F 0| . bfEs S
20, 10" {Rack YAt b db RICARIRE ROMRAT, & BBt ROTairL! fiRcrdiiente PR

convér gioutiet ofmingjoanedptiopen inhdt @pemingfof a qylipdtical @orifonad. IAmeutktt pogpioinyt spde em
The liquid supply.system includes a punp- or pressure-type liguid .

super chéPgléer fesin 912 Sonjeariftiise] compBisehntlpteneninegomsq vith an owleh aBenine ofe
conver gi : b3 t lnl it s b I I
and out lt@? c%lggggcqgkbl?ﬁgg}di@? ?Jn er Oge dagyll%ﬂéﬁ) i{aﬁlgp (gﬁl? Itl Ef Ohl@%&%@%ﬂﬂi&g?%de
r ounded apex aihglt lod arcade dsfinigrtieicanvestngaibeds édUald dncapekengle affetene défiihg
cylindrigal._port. %03. The liquid sprayer may include a chanber 7 (See Fig.
3) havi r‘iﬁeﬁf@\?ﬁ‘ﬁ i'cal channel 8 whose inlet opening is conmmunicating

Wi thoan out I@fe &Gl Phs BbnifbRdditithdISRE JFaHE Skt HRAIHOS the -con&rghgrmseefo of
the cylindrical channel 8 is equal to four dianmeters of the cylindrical
por ti on P8pe0onieh 3 leé & pipalind obagliquit supely . system. [Thediduid suphe ssjérm rdeluded a

channel ured fromthe.outlet section of the diffuser to the outlet
PP AR Btk P B a diberlarg T

section ten dianeters of the cylindrical

portion 3 ofintahgrefdrdd-dohibciigbnic{San Feg..2)Anlee el gysalfake poraerik tube ldefifingtthé N
the outl et opening of the cylindrical channel 8 and attached to an enij
part of RIGEPRQRFT the flpwrihipuethnehangeland quilet edges phthealiffgsenfefining the outlet
Cross-s 3 I eg,:k . [ : 25
seotpond AL arihBR FultRUzSah Int BRIACE] REAUGRs Bepfotal 6, SRR
of the fclybmdridal pogion holes in the perforated plate 9 is sel ected dependi ng

AN O R AL NV S TN
val | of yahRaeRgE: dpdng 8l BalhiEcaine YililPAR outlet section of the diffuser (outlet portion 4).
A diameter of the cylindrical channel 8 is equal to four diameters of the cylindrical portion 3
20  of the flow-through channel. The length of the cylindrical channel 8 measured from the outlet
section of the diffuser to the outlet section of the chamber 7 is equal to ten diameters of the
cylindrical portion 3 of the flow-through channel. A perforated plate 9 is located in the outlet
opening of the cylindrical chanﬁel 8 and attached to an end part of the chamber 7 by means of
a special nut 10. A total cross-sectional area of holes in the perforated plate 9 is 0.5 the cross-
25  sectional area of the cylindrical channel 8. The maximal size “d” of each of the flow-through
holes in the perforated plate 9 is selected depending on the diameter “D” of the cylindrical

portion 3 in accordance with the condition: 0.2 <d/D <0.7.

Eight tangential openings 11 are formed in the wall of chamber 7 for ejecting air from
the outside into the cylindrical channel 8 (See Figs 3 and 4). The tangential openings 11 are
30 arranged in two cross-sectional planes of the cylindrical channel 8. Four openings 11 are
symmetrically arranged in the cross-sectional plane of the channel 8 near the outlet section of
the diffuser (ouﬂet 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.

IPEA/RU
W3MEHEHHbIA fIUCT



the outside into the cylindrical channel 8 (See Figs 3 and 4). The

tangential openings 11 are 30 arranged in two cross-sectional planes of
the cylindrical channel 8. Four openings 11 are synmmetrically ?rm?g%b in
the cross-sectional plane of the channelqg 8 near the outl et seé i o] 5t he
di ffuser (outlet portion 4), and four ot%er openings 11 are arranged in the
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formed as a conical diffuser has an inlet opening joined wth the outl et

openi ng 67lindiicakporting A8 cAllength of da cyBndrigsl perdien d8deiaedith thinlet ppRioni I7gs t he
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o] oWt hr. C are, e rounded,. . W a radius. .
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chanber 22 having a cylindrical channel 23. Geonetrical
cyl i ndri &ludieg 2 ligwdsgpgchargen Zet ed i dentical to those of the first

20 The outlet edges of the diffuser forming the outlet portion 19 are made rounded, with a
radius of the roundness of the edges being equal to that of the cylindrical portion 18.
In the preferred embodiment of the sprayer (See Fig. 7) the outlet opening of the
diffuser (outlet portion 19) is communicated with a chamber 22 having a cylindrical channel
23. Geometrical sizes of the cylindrical portion 18 are selected identical to those of the first
25 embodiment of the sprayer (See Fig. 3). A perforated plate 24 is located in the outlet opening
of the cylindrical channel 23 and attached to an end part of the chamber 22 by means of a
special nut 25. The sizes of holes in the perforated plate 24 are selected identical to those of
the first embodiment of the sprayer (See Fig. 3).
Eight tangential openings 26 are formed in the wall of the chamber 22 for ejecting air
30 from the outside into the cylindrical channel 23 (See Figs 7 and 4). Tangential openings 26
are arranged and oriented in the manner identical to that of the first embodiment of the

Sprayer.



25 enbodi nent of the sprayer (See Fig. 3). A perforated plate 24 is | ocated
in the outlet opening of the cylindrical channel 23 and attached to an end
part of the chanber 22 by means of a special nut 25. The siZe? @QT H88%s in
the perforated plate 24 are selected idegtical to those of the first
enbodi ment of the sprayer (See Fig. 3). Eight tangential openings 26 are

formed in thesywahdr Qb 'ibeof?@@fzﬁgﬁi(yg? gcéco?c‘iingjt@ﬂ{e';jﬁ%oﬁd Ermbgﬁrﬁehpﬁ? HeenPifidhde

into the cylindrical channe ee Figs™7 an ). Tangential openings 26
are arr anggdcanptiserd eyltreldicalnchainbenfni®ee FigeR) amwaiged cowtialt with thehersinigr ks, on
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the outside thereof. An annul ar passage forned between the outer surface of
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hi gh- 28. Th I ' | yi
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f1 ow t hr UgposdtirsMBdonvérginzebe 29and haiffiRer p@rt of the chamber is conposed
of a converging tube 29 and a diffuser 30. The operation of the sprayer

desi gned i n ddeomgsiioa ofi thp sprager designed ip gasardance orith e figshembedimeng ef the
carried Qth?enitiQn' gmﬁg&g&%%gﬁgaﬁ{%mm}ey\ater is supplied under pressure by
| wa

a supercharger via a pipeline o er supply systemto a pipe union 5
conngot ed t o Wated i $upipliep anddrgpredsuichisy a aaparchatgerf6 sl dpipplimyefi a Waktr stpplys
delivered into an_inlet gpening of the convergi ?%?tub,e (inlet porti 0{/{1632}2,
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profile queeli{died $R6LdPhEhEsRRlg ofl R cdﬂv@i‘giﬁ% fdvRWihISt pEYiBRCHNGHbR § hEgh-
converging tube fromthe zone wth a higher static pressure 15 and a |ower
dynani ¢ pebsgpliguidfiowes gemesated witha urafeem ety profileswer thezpeticn therghe The

dynam c ressure. This.allo the conditigns for the formation of vortex
T ows. andER APk oVl uHE colVerERanbs Pl (iecor Srlith Tiiier Yt gt
pr eveast edind NeweRd i iihicl prévsid bl thvzorRl with aMowér §thec prebdueé ardd hodhet B9namic
converging tube is selected such that the static pressure at the outl et

end of t Eesswsy Ehigi Agwisube cpaditary (5 dkei farmatipe of ypriex flows gnd sspraratipn elthed
liquid v 1IN rature (for water PS,, =

2.34.10- aﬁgﬁ@;@%@a sz{aﬁit{):bg reé'tggttgl&c wat er pressure upstream of the
conver gi ng t Uthe msximal higaidnBew afelocith et Ity elitlat @hd lod | thevcotherging tubeals spleegdur e
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20  of the saturated liquid vapor pressure at the initial temperature (for water Py, = 2.34:10° MPa
at t=20°C). The initial static water pressure upstream of the converging tube is maintained at
the level not below the critical pressure sufficient for the development of cavitation during
outflow into the atmosphere (P;, = 0.23 MPa). The losses of kinetic energy -occurring during
passage of the liquid flow through the converging tube depend on the cone angle of a cone

25 forming the conical surface of the converging tube. As the cone angle increases from 6°, the
consumption of energy is initially increased to reach the maximal value at the angle of ~ 13°
and is then decreased at the angle of ~ 20°. The optimal apex angle of the cone forming the
converging tube is therefore selected between 6° and 20°.

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 5. 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.



passage of the liquid flow through the convergi ng tube depend on the cone
angl e of a cone 25 formng the conical surface of the converging tube. As
the cone angle increases from®6, the consunption of energy]lzs dot Q?]le |y

i ncreased to reach the maxi mal val ue at ffghe angle of - 13 and 1s then
decreased at the angle of - 20. The optinal apex angle of the cone formng
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through the inlet portion 2 of the flowthrough channel of the sprayer, the
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condi t i onke tlfmﬁlsélewgn ITHeffidwies fybleftéd Bathe difansedue®@)thd fedaesdd inqhedeﬁsaytohe
val ue corresponding to a dianeter of the flowthrough channel. 5 During
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results in active
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the flow jin the diffuser. Such Frocesses occur in case the 15 cone angl? of
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angles for the converging tube and the diffuser, a dianmeter of the

di f f user dififusenta dismetancpfithe idiftser qntietfapeniagrie dmpowans iy effeciiyeowplitting of the
liquid flow. It is advisable to use the diameter of the diffuser outlet opening exceeding the

diameter of the cylindrical portion 3 by 4 + 6 times. At a lesser diameter of the diffuser outlet
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



liquid flow It is advisable to use the dianmeter of the diffuser outlet
openi ng exceeding the dianeter of the cylindrical portion 3 by 4 6
times. At a |lesser diameter of the diffuser outlet opening It heQGF 7883 of
vortex flows appears only slightly upon ithe liquid flow and at a greater
25 di aneter the dinensions of the sprayer are substantially increased. The
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f1 owt hr gysitheghannel ) with rounded outlet edges (See Fig. 2) allows the
steady state of the gas-drop jet flowing fromthe 10 sprayer to be
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consequenfeemdntomed ilingigations, tthe raftiss o mpnfedss @€ ndgeatie dhapeférmal @nlsodigentGe

LR 0t e Sy B ISR - S B SRS 0 e
cylindrical gafflbRihg3ofOthe tadCelbdafid lidii 888 j& ARG 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.



20 On flowng of the accelerated liquid-gas jet through the outlet section
of the diffuser having outlet edges rounded to the opti mal extent axially
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the diffuser outlet section. Such possibility is provided through selecting

a total aredhefopHgiaselpsiiantef dipmelerso d rofi halesriarihe Peréeraked plefe 9 @RcPTéing tof
the Qf)os?hf@(ﬁltd'it%ﬁalo PLYD Y 0 §Nehere Y| § {d rdlﬁﬁétercd'fgﬂé" 11 c@l dri6h gf‘gﬁ)vld&s the

area of es results in non-uniformdrop size over section
of the f |fmetnde ape sl Iumzfoge selittihg of drediquid flove 1m0$malﬂl chfopﬂetsuTheamtmofof

71 o - on PPle 5B aR PO Yalbh B BpCirAnE Ceh B 4R tot Pl ave

of hol es hbRrs i€ thdklepeat Fdufh@ Bnslod AFEQT OnNkk btfer e d! Sin6RAG ihitkdialetr <
d/D< 0.7, where Dis the dianeter of the cylindrical portion 3) provides

for time“dnefdekesi dovg thmopémed spibe tresully infantinererdeqimi de fsizpw df rdroplsivain| the

dropl n.o hol e sizes |l ess than the optiml values results
" ? ﬁﬁ@egaﬁﬂ%&é o |Jn the perforated plate holes due to the effect of

sur face tens I'Iaﬂgefrmrabeﬁem@ LheSet By 3pdotnedain thecshamber 7 provide dbaaddigonal " d
of hol es above the optimal value results in an_increase in the sizes of

dr opl et s VPTiex giabilipgtion i ithe. grosess) fufogmatemn b @, fincadigesisqdagasoyeniiplg Shen thesee
Fig. 3) fighiifded ﬁrt %ﬁﬁe Eharbe Rm%n 5%Héj?an%é)gl%pfalqQ%&fbﬂqg&reas\éq{fttgé(lmtla] ominal

stab|I|zat|on In the process o orna o) I ne-di spersed gas rop j et,
when t helevel)qui d feed pressure is varied within a wide range (up to tenfold

I ncr %‘ se of Bq%nlgn(;t}era 10n no?q]-tg %tl)rayer the air is ejected from the outside into the cylindrical
channel 8 via four tangential openings 11, which are symmetrically arranged by pairs in two
cross-sectional planes of the cylindrical channel 8 of the chamber 7. The ejection is caused by
the reduction of the static pressure (vacuum) at the diffuser outlet end, when the gas-drop jet
is accelerated. The tangential orientation of the openings 11 formed in the chamber 7 and their

25  symmetric arrangement in the two cross-sectional planes of the chamber 7, with the first plane
extending near the diffuser outlet section and the second plane extending near the outlet
section of the chamber 7, allows the ejected air flow to be uniformly swirled around the gas-
drop jet. Tangential swirling of the incoming air reduces the effect of the perforated plate 9 on
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



| evel ). 20 During operation of the sprayer the air is ejected fromthe
outside into the cylindrical channel 8 via four tangential openings 11,
which are symmetrically arranged by pairs in two cross-sectionzl Elaﬂﬁg of
the cylindrical channel 8 of the chamber,,7. The ejection is calidel By he
reduction of the static pressure (vacuu at the diffuser outlet end, when
the gas-drop jet is.accelerated. The tangential orientation of the

opent ngs tiE: s PRt RE CHAHBER of SeRtraienBY 5oRPhAgering s WHIEENE! An
the two giopfealikimRalispelai gas-afop'iBeis ehamMREd. 7. With the first plane
extending near the diffuser outlet "section and the second plane extendi ng
‘near the out |'Bte ingestigatomsaliscldsed tiab iseaptimal abnditasnst foestepibicinga gas+drdf jetare o
be uniform i rl ed.around the gas-.drop jet. Tangential swirling o he
"ncom ng ed Bl ardtafha Sl fu gt ng <pBelEhiondate B edih prifes ln o
the cylingfal s@h of R eTRictiSe 8adiolionithe g forated ipftd A9whieh i Bwhkérflolstnd 0.9, e
hol es of the 30 gerforated glate 9. Also, said operational node of the
sprayer inwmhesiaRd agangemepf ot theJargentiplapeningdeyds aloag thepehiamber @ slepeaidt on thier

across t - ect i o ._.con ntl pncreases the honogeneity of
drop con?g%"{l%egét{%ngsnt%? hgﬁ%@ﬁlgg Sggi%ﬁ@iﬁi %?S tltl(?'nvg' perforated plate 9. Al ong
with 13 1 2 QGE f0)bhdrbes, 12t (S2e [Fig S bi khe yorfs@tctasCoft thenpayef prepRésatf@rther

liquid streams affecting the formati on of a _honbgeneous fine-di spersed
gas- dr op SPBitingsofefliops {atthe genprated kAcuiPRiagdsoflew el insEeasest st reathe ob Bt fingal

condighi onfe R eg %E?—Egdﬂclréi efatéf g%sloﬂ’odl g e?atecP{h?@l}gﬁqPPXutﬁ%leé- 8 u liéad c

certain rati o8s-sectio area of tangential openings to
t ot al ar eladerf tht kacesbive pirésseresddl.2oR (035 MRa fipan fadrigh-pcesplratgas Sourvdil 2 nto sin
between 0.5 and 0.9. The nunber and arrangenent .of the tangenii al eni ng
ovel s alBRYA RavaRa febted B 3gm dhe oieh SUARR Ol Haniesers G an FORATRIRIRG
of the |isgihél 8RS chiér 195 ThefopamahAiidess the ligRRIEN&W Fatedthiolgh AR §RARE FGLT ON
of the sprayer Erovokes further splitting of drops in the generated

fc

cocur r entthigagh fohanreh madi ofcthe gae flavh gateethedigbf the annnler pagagh 9pdhe ehamber-idr op
LnderSt neenia 825 eoeure of 0. 25 - 0.35 NPa froma high-pressure gas
source 13 i ntYo nafrowadirdthal fipadipased @asrarbpbiet \e éinall ) €orgnede ivhetirdoaaemfgak he
sprayer casing 1 and the _inner surface of a chanber 12. The optimal ratio
of the | QWS %weﬂg%aqlh 0gHed Bas-dispdgierre sinppllanershi areeleraish 8 thengzee
00 and 25 K R A A R T 13" P B Bt
when coctdlomsrthraygh thd hoxmde ahtheachambkr h2,nlargelliquitl dwps sedspiasiudito the &tioarof
i w'zban?f?eupsxln){ph%(r:a eéagrffg\g %nh %dhﬂi%narﬁ?yz %ul:c%lerated 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 p, 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



of the chanber 12 conposed of a converging tube 14 and a diffuser 15. Wile
the gas-drop jet flows through the nozzle of the chanber 12, large liquid
drops are split due to the action of 20 the peripheral gas fllozv 200
additionally accelerated by said gas flow. At the initial [iqul velocity
of 45 ms and at the initial gas velocity in the chanber 12 of up to 80

ms, the average velocity of g{ﬁo s in the generated gas-drop jet was - 30
ms at aCBEEY M8 GRsIrap jRt ToF Hhin tqTmation 10&(vOsEE dloBr iBf the reniHERs EOh &Y B e.
The geneygl gbedaidlibiicl B (AUl GLBIN dbni RRTRASBARLT, oty litdiithl ARgRE
drop sizes over the jet ow sectiom. drop sizes I'n the central part 25 of
the j et weperti@0l8&t@Povide for dcheleratidnllof tha highidr flawraed ExXBlude &80y fpraration ft he
peri pheral = annul ar zone -. 200.g0 and .npre eratiqn of the sprayer .

fos! gned VSBED AP QRGSefBE S ERIVE HEhMBEo e TntaPO FpeonFnge
to 8)sisepekiRr 8RMohNoft iR Q%}P%Bnéiﬁi%ﬂﬁlbéaainlétoPéﬁéh of of hRe fchhle] @ARRAI RBNT
of the invention. It differs only in nore optimzed formation of a

gas- dr opcpgtatian cerigsctodotaivgiin il miginityoofdherdiffisoningdt se¢tions gisaayresult edanedi ng
to the second (ﬁﬁbogrmsntt of t he invention t?e i.nl et g rtion .171ﬁf thef

f1 ow t hr SRFRSERARNETOR I G FOTRBRYQPS | PRUWRIAR 15 P EH ‘%’eﬁ‘, THRPR FaEFUS of
roundnesgp@pyt he side surface being not |ess than radius of the cylindrical
portion 18 o¥ the flowthrough channel. Such construction of the inlet
portion al | okdetmsaulisoak dxvestigationasppport theopyssitobty ofs geppsating by ra¢aas gisther op
jet far . LoN_ t J : [ t

ecr A5 lVepligh dxiaf e MRic Mpne AR P o RIMEIRE OB biNBy ' HErmy. The,
cylindri €lew genctackretaihs pioy sliape ahd size qirigviedgor av thaclighreeaobl ap tofl0trhewith
liquid flow and exclude early formation of vortex flows upstream qf the

di ffuser “PHWOé(Fg DREPORRFWO0IE ‘{fﬂ@ CORSFTA R S TGRS ProViEd £VeR MEciTy e
section @f.ilohe 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 honbgeneous
conceptration is generated at mninal |osses..of ...energy. The results of

i nve ?i gati ons support the possi bi Ir}?‘{'fftré‘?laﬁg%‘fbélt’?’ng by nmeans of the 10
invention a_ gheaglyinsddalivdntidg- fhia$ Piey Bathloyeduind firb-prerv@ntih Mysteins,C @B Sparplof on
of energy. The flow generated retains the shape and size of its section at
t he di st Brreessing eqipmgnty fonpusginghof fuehinhed wemsgdnsrrd tgRsPoHe agi sl as for
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| ndustri nvention
fire-prebeetployed\ss tpartsof fas-fightihg mieans 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.

30



processi ng equi pnent, for burning of fuel in heat engineering and
‘transport, as well as for humdifying the environnent and sp 'ﬁ

di sinfectants and insecticides. The invention rmay be enplojezqig g@pé of
fire-fighting means in the stationary and nobile units for guBRAR%gs 20
the fires occurred in different kinds of objects: in the rooTi‘ﬂb T

hospi tal s, ﬁﬁﬁ@?ﬁﬁﬁ%ﬂJ . museuns, in the ships and planes, a #I 202 o
suppressing the sources of fire in the open air, etc. The clai ned
i.nvention is explained through the aforenmenti oned exanples of preferred 25

enbodi nent s wever it must be understoqd by those skilled in the art . that
s o T A ey ognstiing: § Groict COneitl At 5L gt SrgRpIrGastmsed of
modi fi cgig i i h i
orbo reaanly aied dFRCEIAN MEREPA LA () MRhEAKPS BHATRIREL @
cl ai hedcylhﬂémlimmﬁqm@)mthMEpmAh &) fordedas a200i5al dfiiiger i) cO@laoti8d 21

CHT 2002 1. A ljiquid rayer .conprisjing a. casi 1) wth a flowthroygh
channel mcé’ﬁf)&celﬁm’ 0 s‘g' algqrion §)nlgd1°éﬁ%§5;}ﬁ?tht? duys Q}Hé}?té’i‘PrFr’iﬂﬁ itd

por ti ondiasbtel MhEREL B cBné BAYIE G HRAIIFMER definmgOutiNSUric{4) RO iHd Mt ibughnd an
outlet portion (4) forned as a conical diffuSer, 1's characterized in that
t he | enchamnelf excpedingthe sbng anglecf the)consergbig tubs slefihiag inlet poawinu@) mitthaot
nore thgn i#’%’ gi matFr, thereto the cone angle of the diffuser defining
out | et §8va e lfﬁalbr\ﬁ ‘the flowthrough channel exceeding the cone angle of
t heygonvergi ng tube defining inlet portion (2) of the flowthrough
channel. 10 2. A liquid sprayer as claimed in claim1l is characterized in
that an ape% Ahgrid spraygr applaimedinglaim biscdanasteyizad in ihgkan apeyanglest agonnd
200, an o) i ff [ 8 90. 15
3 1 SRR RaRIRLE Gbel SSRRUTADS, Bhd piiaGhs i8S K uMheD, o)
angl e ofiffusedpdetveen 8P agd 80tonvergi ng tube is 13 and an apex angle of a
cone formng a diffuser is 20. 4. Aliquid sprayer as clained in claiml is
- -char-act-eri-zed- i n-that-intet-edges- of the -convergi ng-tube defi-ning-i-nl-et- -

porgson (2)304 llhtlﬁi Jﬂr%%g'ﬁﬁﬁﬁgﬁ ENARRED 15 SRS Sl B DR apex angle of a cone

forming a converging tube is 13° and an apex angle of a co'n‘e 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
S. 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
25 roundness of said edges is 1+2.5 the radius of cylindrical portion (3) of the flow-through

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,
30 with diameter of cylindrical channel (8) of chamber (7) being at least equal to the diameter of

the diffuser outlet section.
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20 5. Aliquid sprayer as clained in claim11 is characterized in that
outl et edges of the diffuser defining outlet portion (4) of the

fl owthrough channel are nmade rounded. 6. A liquid sprayer 3 e@@?ﬁﬁi
claim4 or 5 is characterized in that the radius of 25 rou d% aid

7 edges is 1-2.5 the radius of cylindrical portion (3) of the flowthrough

channel . 7. & IA Gidufd fs @RiftdIiARaitd 7CsEABrderkS LN B ¥l &4 1R hat
it conprises a chgrrbe?ﬂwége SWl th a@elgl |?11dr| cévl crﬁanne? (8) whose iﬁH‘Tt%‘?"Fen

ﬁc onneeylinrical chaangl f(&)s@frCh@mbﬁle(ﬂ) t |6ahamggrswf1chh@ﬁ1mabp@nog 3)flthqrfloweal

, nnel f er (7) being at least equal to the dianeter of the
diffusergh% @%h%glgég?l on. 16 1 2 OCT 2005 8. A liquid sprayer as claimed in
claim7 is characterized in that a dianmeter of cylindrical channel (8) of
chanber (7) is 4 - 6 diameters of cylindrical portion 4(13) of the flow
throudh chanfefs. llfslctasprﬁsyqrraaslaerngcbrlhglélrn 4ds ehmpetericadrin dhati adengthf cylindrical

ggarlgCEe%ar@I orbﬁatmnfe '@p g%o AN bF@}%lgm)dﬁ%%ﬁt'l r@g } CHRNDGug)

ters rrca portion rough
channel . cHdhnelA | i quid sprayer as clainmed in claim7 is characterized in
that a grid or perforated 10 plate (9) is located at the outlet section of
cylindrical channel (8) of chanber (7). 11. Aliquid sprayer as clainmed in

claim10 is @@amﬁ%ﬁr &;ﬁ'?ﬂ%r'aﬁ' cHﬁﬁEd?n El%ﬁ"7 S ABRI1PEES iPHak a % gh@@ of

perforated plate he cross-sectl on

cyl i h@ri plate (@hwrin@teq &)thc)butdﬂﬁaedwn o(fzyhncn'EaMlanwell(B)qazﬁ cdhambca@ér as cl ai ned
inclaim7 is characterized in that at | east one tangential opening (11)
is formed in the wall of chanmber (7) for ejecting gas fromthe outside into

cylindrical g¢haangduidSprafr Cabaﬂmﬁred(lﬁ)clmap 183s dhakd@HRdSRI @YLE Bfa] Cradsmed
inclaiml2 is characterized in that at |east four tangential openings

(11) ar esqpfigeali aﬁezt ﬁ%hqles pf perfoarpigdtidate () or g ist0-4re0.4 yherstoss-sedtiopal aes ghged
by pairs cﬁ1[ ?)e&téh%ﬁé @zanes of cylindrical channel (8) of

chanber |'ane e ndi ng near the diffuser outlet section
and the second pI ane near the outlet section of chanmber (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),



25 14. A liquid sprayer as clainmed in claiml is characterized in that it
conprises a chanber (12) arranged coaxial to casing (1), on the outside
‘thereof, with at |east one passage being forned between an puief 2885 f ace
of casing (1) and an inner surface of the chanber for supplying gas under
pressure to the section of outlet pdition (4) of the fl O\BCHEJE_ @&@Mﬂvﬁannel
30 of said sprayer. 15. A liquid sprayer as clained in clai 11 2002

char axitlethiezedzierinlehsectiom heing rcofrik@)nicatedrpithatletapartiarz (4) ofdhg fiseethedugh
sequee$tialllg arranged converging tube (14) and diffuser (15), 1 2 OCT 2005
17 PERPRISLopSHOMMBET2104 T 27 with the nozzle inlet section being

comuni cated with outlet portion (4) of the flowthrough channel of said
sprayer. 16. A liquid sprayer conprising a casing (16) with a flowthrough
channel clédmpoligud spfrayes compuisingiastasing) (b6 hwith arftdvashreugdhychahie) wethposededf

oot | eBAnenbity o8 pnd ol Hleed ke ogon PSPl aS A oliereife Bl 2 he.
| engtdyliafirieat | goRebn G@% aR®ah | el pSRtionS(19PForhRd Sis t@ukdrS is’ AirbisreRsilg pot nore

than its dianeter, thereto the converging tube formng inlet portion (17)
of t Haaf thewength i giylindrigah glortions (Hde nob hess dhahip eatliusabuthnetamprestheh its
roundpess, of. th | de sur.fa bei ng at,least e |.k0 the . 10.radius, of

cyl i RAPPEEh ¢ %rﬁ%i tﬁﬁ “eO¥sTEBE %?%?egwg% %?W&W%Zﬁﬂfe{m f&»,y—tl}&ovg}h&a&ng rayer
as cliginfadd cofoid!shapged 1 Hith SadiifbPufliness Of thHe sideaurfac FeiX alBsHt @q@4l té thecone
~formng the diffuser is between 8 and 90. 15- 18. A liquid sprayer as

clOai rredius of eylindsicaleportionc{8) gt theflovethrpugh ¢hannelhe conoi d- shaped ~surface of
~the converging tube is joined to the surface of cylindrical portion (18) of
the fl ow through channel at an angle not in the excess of 2. 19. Aliquid
sprayer aFp]. A tiyniddpiayecaelaimddl insclaibnl @6s eldracerized it ihdr alipeRtangldgea of the
20 diffuser formng outlet portion (19) of the flowthrough channel are
made GBGAoRYNE thy diffuser i hegween S\and B claimed in claim 19 is char acterized
in that a radius of roundness of diffuser outlet edges is 1 - 2 radius of
—cyhindrical portion (18)of ‘the flow through channel-:* 25 21:~ATiquid " -
skir ayer aB8.AA diquiddsprayec hsachainél insclainad Adt ebarzerdrizad mhabt the conoidrshapsd a

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 cpannel.
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chanmber (22) having a cylindrical channel (23), whose inlet is connected to
the diffuser outlet section, with dianeter of cylindrical channel (23) of
chanber (22) being at |east equal to the dianeter of the diffuser outlet
‘section. 30 22. A liquid sprayer as clailfed in claim21 is 1chd3GIct2805 zed in
that a dianmeter of cylindrical channel (23) of chanber (22) is 4 - 6

di aneters of cylindrical portion (18) of the flowthrough channel. |PEA/ RU

V N3MEHEHHDbI §,U ,CT. 18, 1 2 OCT 2005 23. A.liqgyid rayer. .clbaimed in claim
21 15 ohar acCdr fo Cauith what a FNRE Torhi A 6, PRER e R Tepeth B
chamber ¢2R)drical dRanmeBR3YicARRAAbS @) RYI0 ABU GameRey b MindAdal poftiort 18) of
flowthrough channel. 5 24. A liquid sprayer as clained in claim2l is

char act ethefdeythropgaehanngki d or perforated plate (24) is located in the
outlet section of cylindrical channel (23) of chanber (22). 25. A liquid
sprayer as clainmed in claim?24 is characterized in that a total cross- 10
sectional area. Afliquid §magdred cilimte in dddm At igehdtadrdrifeddinThd} algrider perforated
cross-sectional area of cylindrical channel (23) of chanber (22%. 26. A

i qui d sPrasgerd) kslogated metde iontlel sgetianief cylindgal shangel @dhof ghambgt (240 | east one
tangential opening (26) is forned in the chanber wall for ejecting gas from
the outside into 15 cylindrical channel (23) of chamber (22). 27. Aliquid
sprayer as cRai detiquid sprayen @6claimedhar daine A4z sdcharattbvatedain thetat totad uaross-

tangential openi ngs (26). are s ically arranged. in the wall of chanber
(225 1By RetPBaT mrety ol PerRRES RS o Soeallcl B Sy7 riFi Cars CRAMHLIS2S) - of
chanber (2Ridricah&@la8hél EBroff dhafbeif2ane 20 is extending near the diffuser
outl et section and the second plane is extending near the outlet section

of chanber (22). 28. Aliquid sprayer as clained in claim116 is

characteri zed i . I i . C (2 LI ange i ]

casi ng (16). 260 fiddl bl "R, SPERe in, UM T b “PnRp B ALK Raot"oh

formed beingestinl tdpeniagt(e6) s ofmakinothe chshbe wAdlb foragietting grab fidar thewulddeimd

chanmber (27). for SUplp(lgﬁ(? gas under pressure to the section of outlet
I

portilon CYedrisel ¢haane Hhamger (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.



channel . 29. A liquid sprayer as clainmed in claim28 is characterized in
t hat chanber (27) 30 conprises a nozzle forned by sequentialié ﬁétgﬁﬁid
convergi ng tube (29) and diffuser (30), wherein the nozzle inlét nis
_communi cated with outlet portion (19) ofl%he flowthrough channel.
"ABSTRACT A liquid sprayer according to the first enbodi ment of the

i nvention conprises a casing (1) having a flowthrough channel conposed
of sequentially joined inlet portion (ébph%gggﬁ as a converging tube, a

cghi ndrical portion (3) and an outl et i 4) forned as a conica
diTfuser. Alength of cylindrical portion (3) is not |less than a radius
thereof. A cone angle of the diffuser formng the outlet portion (4) of
the fl ow t hr ofidiquichspraysr aceordingeo ¢he firsaambodioreet ofthglinvestion lsemprispser Gising

tube forn.ng the inl ti 2) of th . ... ding.to th
sovand endodevig e BB chafed ShrBps E sORR U NG SR oaif Wit &
portion of chivrgihk aibd, W eualireapsebn () BRdan Gunel forsidaNAY forhival KNeBb@AEAION

of the invention allows steady- state fine-dispersed liquid flowto be
gener at eddiffuserhA length ficybindsicgl pemsias WApisineh less than a radius thereof. A cone angle of

the diffuser forming the outlet portion (4) of the flow-through channel is greater than a cone
angle of the converging tube forming the inlet portion (2) of the same channel. According to
10 the second embodiment of the invention, the converging tube forming the inlet portion of the
flow-through channel is made conoid-shaped. Implementation of the invention allows steady-

state fine-dispersed liquid flow to be generated at the minimal energy consumption.



