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2004 SPRI NKLERS Field of the Art The Tnventiron refates to rire fightimg
‘equi pnent, nanely, sprinkler devices for local 5 extinguishing of the fires
in buildings with a | arge nunber of possible fire siRE L%TM%ﬁéTé‘ﬁﬁ’&@ETl n
hospitals, |ibraries, nuseuns, offices, departnent stores, st rgat]glursrzﬁqq
garages. These devices are usually used as structural parts ol auto C
extingui shing systems. Prior State of the Art 10 Known in CHERE 4004258
different types of a sprinkler applied in fire extinguishing e@ulp/gint2004
These prior art devices differ bot SARINKIGEBSof thernally responsive units
used as their structural conmponents and channel configuration through which
the fire extinguishing liquid is supplied. For instance, known in the art
are sprinklers having a body with @elddfahe g i ndrical 15 channel for
l'iquid sup ..a thermplly responsjve upnit with a valve closing the

spri nkl er ?@%I%Y?mlgﬁorggtetsht&ﬁ'ﬁl %]‘tmgs%m% namely.asprinkleralevicepiercloralus
5398993t AR SOie I inieirgS v Ofiteo el BPRORINIERNIGRs Ofor ifliSice
sprinkler 1s configuration enbodi ment of a [i1quid stream diTTUser & &ment
fixed élbmplfaésath@ae%ﬁn@seumgx oéfices, THepartment \stores, tstatelsmised) eghrages PThesat  US
539299 i rat s-and-drop stream of a certain 20
spat i a?el(;:ig%‘ ?gﬁ%&ﬁﬁg‘ﬁ&{]ﬁﬁt@gt“?@% Séoﬁ%ug?lg%bct PRRTSHDS SEems. r o

extingui shing, as well as a drop size change in the stream generated and
their specific distribution (by their size) in the stream generated.
However, this technical decisionfréordigeatthedrted by a conpl ex structure
andol i m t ed RIS iPithd bt : [ h r t. t [.cal

deci si ons, anon mkgl?égtﬁha%gt%g@@brt%éﬁl(gfrgn%’ﬁggrgdg%ﬁg elgeﬁdrgs%@%gﬁﬁllnﬁ

Pat ent eQ8PraR00Ihese pBREr3dgvices dpifdyl ioth adtyBds @fith&allyAespomsiva uais usddl£r has

a body (Wolll channel . a thermal responsi ve_conponent, with a
val ve (t:])(gtl)é%lﬁdgc lt]’?%le&gé ot n{}'l)éearn StPs c%@%&%@ﬁ@r‘@@ﬁ%ﬁ@ fee %Rintg“ls{"mg
at t achimgnid.is Skpplisgr i nkl er channel is fornmed by a few sequentially connected

segnent s ofF dlffere% shape and di fferent passage cross-section. The first
segnent of “PhysSERSH O“fnrg'nﬁhﬂi’ét e goriaklspivings? dedy with mpaxisneydiadricalf f user

W 4h aphaRel ot Bqdld Fupp9f - fk Nl LS cred. to the
second one havi n% thesl?g’r Fanatggﬁ%ngorr?lIibgflfvgiﬁtugfgtgn%vi%wké:rllgsglgpg?l}eurgpé“%xeél e of
about eotletThadt ii themsadlynesspowsivet uaitchitachmlent §Paiénta USy I5892093¢ aB0sEhapes, t he
di anet er,© I | s .to that of .canical, diffuser ouytlet cross-section.
The. i PRt ROR B T tfen Rt bE AR5 SO AR RORF EwRbp B CTOBHmERt BF 8t

sur f acéiqoid stieematiffudenlclepiedl fived b@jbsh@merwlaﬁlénoﬂﬂéw%é afglobidbmalesciitel | S
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per pendht &aieat U >393993 Uhag been clepigned & prsiate i gafeansidrop kitrsamcofamcettainThi s
conhi g [ i r: I dj rQvi des, .generatj on of | arger
dr ogs %ﬁgzzgé(}lu ra°t0 hémsﬂtc?el%%ggg%ggp ecr e%@%g%t%\eﬁngwglﬁlﬁg’l 30 ?tl' % &RB a

r esul t sizhehageiimKesstrepmaueratdand dsinspdeitic distsbutidanbywilicdr sze) @ ihegteirhqui d
distributign by its drap sizes for. effective 5 extinguishjng. Large drops
are i ng?rfféatg%nﬁp‘é(fw%arﬂ%lg dechnpcal decisign, is vﬂai‘?’@ﬁtepéecg OV &t COPPIsE etiruchre and

ext i nguhfifRd pasdibiftied. ame. The drops of a relatively small size are in the
peripheral part of the gas-and-drop streamto reduce the snoke gas

t enper at ur Engwnda dhe arhare atppiothanheohnicalidesissomsi athong which anotherspdiekler iMagd

al hows h . educ - e | igui ons ti on. However,
2 hE e IRRAGLE D bACRCCNCRRIRT PABRHIE b ST g

pr oducsprirdigt Ispenbodynwithdiquid) séppde chanel, al themidllyoksponsive icaipdngdtvaiginat t he
cylindrical portion of the channel in front of the annular projection. The

most ¢ VBYE |40 thsgeprukles putlet ard thegmally ssspensiver wait pifecharenb diheestringlert he
i nvent iRhnkBi ' i: ' 'S i fi 2
643162 (AESEIs Jonid G%EE‘F%Vgh 5%?5’3%".“@6‘??‘%&?“ |&c£éﬁ‘%{n%§d‘§g{§’{6{d§lﬂa§n@tt“ﬁd dR: qull?i d
suppl ypedsagemetoss-sectinnr ihé Ifirstr segpent of ¢hainhdnnel floma theSlignat \sapplyhsidd ichoses

t he,sprinkl.er..outlet, and the thermally responsive unit attachnent. The
spr? nkeePCl i With 2B Aperiois Anglec ol shatt 3¢ ThE Byt SRementale coRBgsEPd o ECt ed
W th asegd®nk HalinghBe forioph nikenditfkerdifill Ui pertifeWRYR! of 4Ha8t 807 iThk! er

channel_ di nmensions and configuration were not optimzed in the said

st r uct thied segpeahof the ﬁé@@@k&r@% af qyfindrigab shapgethe dipmetersyiaicly oqueals tedthatiafe
site. h it i i i i nkl o 0,,.0 te a
i 1 or AP Eosrusly! el efock gERE: The IQF RimRASTIA SoneliokhOSIRIE T
ener gy pofiedtion. dr fipssuafact loé thd aenudarrfrajeetion having atmitlimaml Wnginalingd Gite Wevi ce
of the second alternative enbodi nent of the invention is a sprinkler
described in a European application EP p701842 A2 (A62C 37/08, published
20. 03.1996), which has a body with Iiquid supply channels, a thermally

______________ o o " o "




of an annual channel with helical guide conponents coaxial to the first

channel . This technical decision is ained at a gas-and-drop stream
generation with an opti num si ze of the drops and uni fohrﬁdl stribution in
space, which allows to effectively use the liquid for @@FME‘NT SHE%T
extinguishing. It should be noted that the structure of the pr|

sprinkl er does not provide effective fjre extinguishing on a ﬂ@ﬁ% %eaﬂﬂ'as
at the sprinkler outlet a gas-and- dropi streamis generated, PCL

Cross- sectlon of which is limted by the edges of a common outlet. In this
case i toTQde PgTRERGICHIAT | f9c e digmids itieanal directfonarinethensprekiei tchamrelt Mehis

ceilin P UL, 2004. 3 / RU Q0/ 00298 3 0
JuL 20%29%%?@%% né(félgn%/lég £1 on }Fﬁe | nvgﬁ‘%“%“ﬁ %%ﬁe?i]f’ad ﬁcl_arg?r Pgton

devel opicaeum of prsimith epeesit deacasr &, thovbhanhelpsualet. dasa ABHIE R dpPink R pﬁ)d%‘ésfepr m

finely-dis sed as- and: dro amvvlthahlgh ki netic energy of the

dr ops aﬁ% aﬁﬁe 0 SHE$Br d[hl (feﬁﬁ?f{ ?’&H‘q [istrbition iy ditss drap isigas cﬁg)r teififestive obl em

al | 6ws dxenBuibhifs cBsge ArspRrdrd ki i (RcERp 1 O e QRS %hh}mseﬁﬁéf-ctﬂ& a4 fk' net e
i

energy of the .drops_necessary for ef ectlve ext1ngu STt
ot her  ViSFiaguishipg thenﬂ@ﬂ% iBe 4TQP9aﬁ>ﬁ1%tblatvelmzéhszm gretlhehap@qahefal phe of @l&m

pr ot ect diti i nve on i.s ai ned at
decr easé’%ﬁgﬁ%gv\%s St %ﬁletf) récLuf%g t}i:egs r@ S( eﬁdﬁe{)allurﬁ 05592 qéh RETHHOPMERt eam
gener ation ”lﬂmsspﬂskllengradnﬁfe ldescirideld aﬂmntoagﬁ§ whé 2, fhRdaRNR- 1B Huc‘ﬁ%éﬁ quid
accorrpl | shed ﬁ%{ge fact that a sprinkler has a body with a |iquid supply

channel®® PV Red IR af §1%f§&aémpu@ffoa gé?ﬂmdrdmpcﬁtea@hmr%lonnemed W th
a geg méddmd@ly's@eﬁthﬁ bk @ berptiePllI ot ofhd it strofin 2l A BhinhREH FRia g,ien;mtg

with a valve and a thermal™ responsi uni t ern,
t he |n\Péﬁ1%qqmnnqlh@ﬁDeﬁgftthemin®army¢Je¢tm cal segrrent exceeds the channel

di anet er of f .t he seqment 15.in e form of

coni cal di fH} tgsmé? Z“‘g"géﬁg’g’g aloge o% (Leé/h @‘?gﬁéf‘%‘?m Vetq%boélﬁl?rﬁd’? theyinvertippent |
the angse spﬂnklhedesmii&danake Aattisk’ @@ehﬁ&aﬁ:ﬂﬂSS‘R%@% fo X N62%8b7/8h f fubiShed S
from 1%[ 72%(3 | engt g of a cylindrical elgrrent of the spri nkl er channel
does n 703 eVhKs )}laéﬁg’é ¥ Witk alaud swrnle phansel, etheranallyimespongive hmEWﬁhglrrent
The st he/arR| l\&f)hldheﬁeé%!gsthé’ @;gﬂi'tﬂ&l&r &Itfe@%{}ﬁ‘%ﬂ& tl&\e?ﬁaﬁgr gp sﬁl{r %Egﬁ%g’?}g@% 'ﬂ'} act i s

frame arns 20 enbracing the therndl [y responsi
al so a@pbhlﬁibi @hﬁ@delby forivedftyot saghent of apyhndhbﬂrshapse tdnsiected otk BdcghieRBini ve

enbodi alns th Ii nels, one of which is
nmade i EE E oramc% caqﬁhfggf\éﬁ% "Fﬁ;}’ﬁﬁg “ﬁe@f?‘ ?BE%?“S@Bﬂ?P%ﬁ?‘giWIOW he

| engt h vaodre whi (qimnﬁxaeﬁhdﬁe bdi8 sehan®! WhichadeecesiarysRs @ﬂéttﬁf@ehq'uﬁi §wE feof an
annul ar_ channel with helical guide 25 conponents coaxi al the first

channelfire git¢-nEqgether yithebusothe ipier sprinkley daes aoy alleme tey lggnqrm a lhmfomml ﬂ'nyely-

respon . t vent t he
o i el A AP Pokor TEBE e AEREL AR bidol A BTG d (he
annul ar chél“ﬂnnemoeiublmlyohmtmm fdlemnretdfethfeosmnd ialtetnativeé agibadirféntestt ten, the
annul ar. chﬁnnel hav heI |,?cad[ gugde corrg r]en s. The outlet dianeter of an
axi al SHYSHER il%?ﬂlsma g‘fsc {2 EBropa application EPeQ@rl?%A@O(Aé%EO%ﬂ fnt is
0,2 = QuBlisHed 20.08VIB08Y SvHHERAR £hod w1 Bq@d RUHRY cRAHnERL aﬁfenﬂaﬁ‘f}p
channel . The length of an axial cylindrical sprinkler channel”is pref erably
fr om oFEMPENEAGVIER 3 Yajveli whish caleses [the aplpiﬂ@ﬂewtm arbtdi thermaltyheespaisiveal
guirde t n prl kler, are made in.the
forzrgﬁ O%BHBBH |a|§agﬂltnhr ea sgfg\lﬁ E';?rﬂﬂc‘i%da{l on, efq the T gL an’ axial
cyhndncal channel, the length of which exceeds its dlameter, and the second one in the form

of an annual channel with helical guide components coaxial to the first channel. This
technical decision is aimed at a gas-and-drop stream generation with an optimum size of the
drops and uniform distribution in space, which allows to effectively use the liquid for fire
30  extinguishing. It should be noted that the structure of the prior art sprinkler does not provide
effective fire extinguishing on a large area, as at the sprinkler outlet a gas-and-drop stream is
generated, the cross-section of which is limited by the edges of a common outlet. In this case

it is required to increase sprinkler arrangement density on the ceiling of the room.
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t he annul ar channel of the sprinkler are preferaply used tm the formnrof rl
fourthread screw. In this case a reliable generation of _a uniform conica
sheet at the annual channel outlet is provided. In a noBERRAGEPRNT SHEET
enbodi nent the helical guide conponents of the annular channel ofdH UL 2004
sprinkler are nade in the formof a rru%ti-thread screw. The sT(}revb/ c(l;annel
inclination angle to the axis of symretry of an axial chanr&7R¥ jﬁ?—eiﬂql’
At these inclination angles theégeneration of a coni cal sheet-tyge _

wi th optimum aperture angl es ang#imtaeef the Inygreténis of the d_rops,b whi cg R
provi de t heTROslveRfid L ShieNBd G ' {-type strea | s.obtai ned.
thernmal |y re_sporygi \}e_ ilj,ni t at%ggﬂérd;gt[ 8%)"5?%%% A %P Ekl%cqﬁ%cr@'ﬁr pvilkq%?prowdes
enbodi ngdmeration of: wniwmbnetmdespemsed gas-dral-dropfstrbam I ita G Hgle FREAS chd el be

t her mal Lve unit. | ef .Descripti of the Draw ngs The invention
will noﬂvl\l/)’é (6P A il Hidforip E@f‘&”&ﬂ% an sphce. g[nﬁ‘@cﬁoﬁt@ne‘?fb@eﬁ piohlem jallows et efl
i N the mcraspashrinklingradsd WiB.a WIRERIMensit? afid Rinefic E]m;' ectiona
vi ew of _a fpri ﬁ%nlle,r gesi ghed aa_ccor di ngnstg thel%ei&?s?tﬁe%%%g [ nenk)gflgcr?g%ar%
pl ane of°T Ff S CERHNEYehing adire sitg. dn other wordshthernventiords aiaredl at inicesusin the
spri nkl j i.ng: cand. enpodi nent (in the p] ane  of
Frams anes | paerocs, FeEeled kOt te AL ARioR B Rlen 7 Biricdret FeSisprink er
i 11 ust reavedt and Equid censumpioanter A- gas-a2d-dropfsabdrt Ghehtianeh pBlesi® tehBsted
I nventi on.A Sé)l‘i nkl er according to the first enbodi nent of the invention
(see Fieb.valla§ *has a body 1, the upper paxt of which contains a coupling
0i Tt for cDHEgHive BBjcot IshactGrBpRTted byl ! | sy il T, a
Fhr ough channel whiJQh hsasc a Igealei rtl)g r?’ﬁégt gﬁt?g S?P@Hgﬁh?sn%g?&i)‘gﬁhégmid
spri nk| ¥Pprly. chanacle yanelelis ormedebih@dsegmentiof @ ¢flimdriedll shape spomstedewithi 4

I . | The,valve 4 is held in.its .nitial position by
val ve. ScaBRheal R hoPs odlIn ARG, banlihonflitd Syl bl Ly POSIEL 00
bul b 6 thernfdl xesponsiva wtts aftetinieas i Herelh, bitcérdipt toS tHeClvéntid) the eddth tdrdd

position.the thernmally responsive upit ensures the valve 5 sealing, whi ch
cl oses c‘tytl}ggxg SHRPEH %El‘ieﬁéghe ehzang! diampeten 9 thisssementy thelangth o thesagarent i s
bul D 6 1 apet,OF Conjee] GARE cfieRls fhe bRy Rt aRBE b AR JLBRE AT,

u ) \
arms 8 angle %é‘lﬁqnh@pemﬁxmétgthgﬁunfal‘ce olﬁadyrgﬂzalfdi)ffusmtbefr@ia lg%ma‘r(ﬁ{ e com()onent s
fixed t A diffuser e nt 9. a gas-and-dro ream (a
" 1))s<gt t g;‘ i zﬁig?lglg%tﬁ éog atCXHItl%réca Fe%ngp egpm(mjkler chdfinel Jogs not ppl)'ef%rably exceed

three diameters of the channel at this segment.

The thermally responsive unit attachment can be embodied in the form of frame arms
20  embracing the thermally responsive unit.

The above object is also accomplished by the fact that a sprinkler in its second
alternative embodiment contains a body with liquid supply channels, one of which is made in
the form of an axial channel of a cylindrical configuration, the length of which exceeds its
diameter, and the second one is the form of an annular channel with helical guide

25  components coaxial to the first channel, a thermally responsive unit with a valve and the
thermally responsive unit attachment point. Herein, according to the invention, the sprinklér
outlet is formed by the axial cylindrical channel outlet and the annular channel outlet distant
from the former in the radial direction, the annular channel having helical guide components.

The outlet diameter of an axial cylindrical channel of the sprinkler in a preferred

30 embodiment is 0,2 + 0,4 of an average diameter of the annular outlet of a coaxial channel.

The length of an axial cylindrical sprinkler channel is preferably from one to two of its
diameters.

In a preferred embodiment the helical guide components of the annual channel of the

sprinkler are made in the form of a multiple-thread screw. In addition, the helical guide
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supply channel nmade in the 1nsertion-sprinkler 3 1S 1Orned Dy a Segnernt 6
of a cylindrical shape, snoothly joined with segnment 11 nade in the form of
a conical diffuser. According to the invention the |epgph @h Lylindrical
segnent 10 exceeds the channel dianeter at this segnent. e"ﬂ"ﬁg“' Jﬁ‘hﬁ*@EET
segnent 11 in the formof a conical diffuser exceeds 5 the cha IJLUI-i AW er
at the cylindrical segnent 10. The angfe at the cone apex f’fﬁ@ﬁj‘xgw §785
conical diffuser surface is 10 to 50. Herein the length of a cy i¥n b 2004
segnent oraPqnents| of thesgnnwdar chenns! ohthe sprinder ate preferbly wed imthedbmnoéh faur- t hi s
segnment oL, S : rj ' sions increase W thout perfornance

i nprovenent). A sglr ﬂﬁfl@s}r‘é %Eggaﬁﬁ g%&?%“’& %e?:(ﬂ‘ilbtggﬂtﬁ?&f ﬁ]PCCBfa?tt]FFéaFlFﬂ?énti on
(see Fidsnnd aatiet i8prdvadedlO0 t he same structural conponents as in the first

one (see Fig. 1 ). The distinction is.in the formof insertion-sprayer 3
enboc(:li ment. @rf‘d@%%’%%?ﬁ? é@i’{y‘,ﬁmelptq@f? l&‘é%%ﬁé) ghigde @ﬁ@ﬁﬂmnt%%bq ﬁw;sﬂv. ghgme%l/ é
above ah kRikddriaYem@ad A0ihEBem Bﬁ@nﬁﬂf-ttﬂéidesrcre@@srh@@&eﬁpw ilgdhglg{i&h %ﬁ‘%‘f@' y

channel s. One of themis forned by a coaxial channe cal
shape, fohtbe|axifgehsermelny of ad cedal rebannek e’ 1ot 30%iAtnheser incHitionemghd thdiannel

is made_(d : rm.: n.annual channel .13 with 15 helical guide
conpone%étngfatnggaozlgac lt% l(;)1 S?ﬁeetigt ?%e%‘gﬁ gpumym Apg ?‘ierﬂ?ggf a?‘g?t“g?‘glaééﬁ,e@?ﬂi ng
to the sfthedops) whirhptdvide thehsi ¢ffitivoérubiisg bPiRBLiyes stréanis) R HRAR&. and

ar r angenent oh its outlets. The sprinkler outlet is fornmed by the orifice
of an axial®d Y T§SPORFRYe ARt Gttpehment pointHa the, Abaverspeinklen embodiming camt
frofo t hgsd u¢ ABde i ' ' ' ' - odi ment the
channel 12 ori f?gghﬁmﬁﬁ%%ﬁgﬁrﬁg%@ﬁ%@%{}gk&%ﬁg‘@q{ﬁtz ~-0,4 from
t he average dianeter of the annular channel 13 orifice. A preferred

di aneter correl ation of chanrhel.irPIZ antd 13.1s,sel ected equal to 0,3. The
said diameter correlation of UHAMSSF&PU0S afithe PEawinesi ng a sprinkler outl et
is caused bphearinaptionuwilsinos ®b UHLriBEDORGEIHBRIALE0! B §J28ifR! ERBHUintaE 1

spray [rﬂng(e éfgj nﬁtic energy) .and spray uniformty of a certain fire site
ar ea. ustratethinhe pecopwpanying drawingsnWheel:  channel 12 is preferably sel ect ed

fr 1 to 2g;3510f | |7 : I f it e ipkl design ip jts
seg{)gnd al tgb;l%'atl io%ed gﬁgg{cf?l %t% el vﬁeaf?‘ g’gs% gﬁgm%%}o%e% F@l;dr%géfﬂ ugsge&’ee “@Jfrent
9. Its drabrstimentyirathe ppame wif lachelaym deratiah); col | i si on and mi xi ng of sheet-type
streans of certain confiquratian, ich.are formed in ljquid flown

t hr ough theﬂﬁx?alf Sgﬁ%{ﬂ?{@ S%goﬂﬂdw?‘ﬁeovg?lﬁ let dgsigmed 1agcordingrive theetece:

gui de cantpa@sityirtthe phe 3R fdndlant Nédafieh); 13 are embodied in the formof a
mul tiple-thread screw. In the sprinkler enmbodi ment studied the helical

gui de conpofiént ¥ adfansyesasestional ¥iennefed spripklenilbustiated in Figh? implase Aedv shape
forgpto reliably generate a uniform sheet of a conical configuration. An
inclination angle of particular channels forned by a nufti-thread screw to
the axis of symetry of th@refetrad Eottadhréntddf the Infertion30. I n this case a

A sprinkler according to the first embodiment of the invention (see Fig. 1) has a body

1, the upper part of which contains a coupling point for connecting with the main liquid
supply pipe. The body 1 has a through channel, which has a sealing ring 2 to fix an insertion-
25  sprinkler 3. The channel of the body 1 has a thermally responsive unit valve 4 sealed by
sealing 5. The valve 4 is held in its initial position by means of a thermally responsive unit

bulb 6 made of fragile material. The bulb 6 is fixed in a desired position by a set screw 7.
In its initial position the thermally responsive unit ensures the valve 5 sealing, which
closes the sprinkler outlet. The thermally responsive unit attachment is made in the form of
30 frame arms 8 symmetrically positioned around the bulb 6 (frame arms 8 embrace the
thermally responsive unit). These frame arms 8 may be either members of the body 1, or
made as separate components fixed on the body 1. A diffuser element 9 of a gas-and-drop

stream (a rosette) is attached to the frame arms 8.
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opti mum aperture angl es and-targential Speeds ol (nhe drops 15 ylefrded—The
channel cross-section forned by a screwis of a rect am f ~SRAPECHAS o]
a square. The sizes of these channels are sel ected depenc?“r&igm‘%ﬁ“ Ir]ﬁé 200
required flow through the annular channel 13, which, initst 5&%% y
on the flow through the axial channel 12. 5 The sprinkler, the lﬁu r bf
whi ch corresponds to the first alternate enbodi nent of t he HGR-Nh 0189798

functions in the follow ng manner. Water is fed into the sprinkler under a
hi gher pr esddiadid $ipaly shannelimads ia shesiaserion-sprinkled isfformadaiyea sa@atn2 50 bPa) .

The pressyl.g.val i FOXI: Bt MPa.. . The stati ressure at.fhe

oyl i e SATEnEe hpd. SpBBRIP IR Flol st 1 Pifigin Pl rPrel nEafeksth e of
sat ur at Accondingrto ltheviapartion e langthsefl & dylirdiayiskghein] € RREKRAS (RERhGMepNd
grow i Ny Ie’gqu{)ﬁ]li stream Jgﬁh t.he_further li%ui d notion in the expandi ng
channel ¢18Peter abthis segmenty Fopdengih of segment L yy b farm ehacpricylddiffiser sucectne
geney at e chikiRAdlRdiGHR IR syIgRRsNs hfy. N} ni cal
di ffuser (segnent 11 ) her%}t,o. A te%ge%toﬁ)i ?%@%gg%%éggg%%xgp%g%g&\?gltﬁ% | ess
t han 10compal fiffpserasugges isndt’ te 8Qafterein theolkmgth of ewylindricat szpment 10 is sledtéd or

tial .adical ly.15,.sticking.t t he. ot t of
Phe. contoiaohar i rRE sARGE ortnt orabadich"Bis.Sosey ToineVind LAE BRbGEr of 10

to 50 HiimeAsiohdimcrag withalt perfgheateimprbadmdd).t he stream conpl etely
separ at es fséomttle chanpel walls and the space between them and slightly

di ver gi ng st rBERKIEGAGrRIMRH 02 sasgnd embadiment of the [invegtion (e Aligs. ¢@nd 33 bes (i n
st ream @k khyXi ' bof ds-in | i & - angl e
val o e e SRRt SomBhlas in . RRTEAEE FIMT) A el 1EERNERTS °07' 2
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axis of the channel 12 symmetry. Thi S process takes ptace—t+t—the—saie—

manner as in sprinklers of a conventional design. R\%ﬁ%HVEWNJ SHEET .2 9
JUL 2004 3 0 JUL 2004 8 PCTI RU 00/00298 As a result t |g‘¥1@§@@@'ﬁ’sﬁﬁm
are produced, which collide in the immediate vicinity of the b@d .JLﬁmEg[]l;
conical rotating sheet generated, while |iquid outflows from thedall r2004
channel 13 with helical guide corrponent§ in the formof a foB€TRUrmwad298
screw, h?l?e ftdi VE;?qgnt, a{lﬁ%l e of 60 to 90. The sheet generated under

col I'i si of Of &R S IW1Eh QRN ppstiung anglemaridhendentifianbels o 2he Hop®isticifld,

screw 7 FRE chdnBECcrasdIR s, a_sheet-type flow with a diverdent angle
of approxi mately 150, Xﬁogﬂ?}eﬁgg%& ST 15 g %E@g@lgrvﬁhapq:gl@ge@ s$qugtee The

finel y- df&gfeps divsgabarmmts areolatedeadPehding QReEiHaL i st urpances
arising -élﬂmbgleﬁ' W-ﬁ?cﬁl si].%e of the d%ﬁgs |n% the}ﬁslt% ‘égérﬁ&egé%eﬁgfﬁ ﬁ@ a&\“HB‘Et_
two tines as | éss afft Shtélfn’idﬁpeélééﬁnH&l’ﬂqvtﬂlrallghfth@axlaﬂ'd:haﬁneblsmonnect ed with
the fact thaThelprinkidd, Ser@AB®Mrobs (vhyi f.ormed at the periphery of
conventional axisymetric sheet -t_%fewsc?#eéé%gqs %‘ﬂgies%é'éﬂlt%?ﬁ? eabedingbef i n
& {pveRtien drustions suthe yolihwdngameseri n the ef fl ux direction on account

the said

of the streaygx Is kction inst the air medium A tangenti al

compone 2(1&0 of th S E)E{ég 6&2 6@‘2%4"?1‘565 u(n,g?ﬁ?glﬂg]%etr PESSINTG Ay thetawhichvbausks ¢avitation

connect edonivatar Phe,28MPa)x Thé pedsgilte AR 38 A rBLintid 3 th.hel i cal guide

corrponecrlﬁlg %ﬁ; to a more uni f%lémlstreg%e@fpgtwgé %f%%grels%’rrﬁﬁ i on.
S

. c l}nSdfﬁch gri belIJ] t
The sai d stTeam s %0t |yl Rc s g thenlevellsssatbhue she( pressuee af SRuRtedl wates et

scr e 7)vaboganed rédultthe cavi@di b ream i nmpact. int, since the inpact
of conical .flows ra_nd c%rﬁgg%ﬁﬁtﬁéfﬁf%éﬁg%‘w a%‘ﬂtﬁgs Ao 1th dlae fartherdr op
st r eam t4isk mglige dn by shpanding dpnicikifer coticalGepindht EOANASRALSro Ll is

col i si QPRnéh d”ﬂﬁ% g&e&%%f%ﬁ% flows effluxing through the axi al fz an

annul ar dg-ﬂ% C gnne a A% RFLAmelers dapeaid o the serq apey angle fomuingia tchniaal

uni f or mdiffaser Gegtnentolit)ileret® YA Bthb Fbhibal j t Lops in.¢he. .
gaS-and-dggspp gt ream generated i s 601 ?os%%es%{e?naﬁ%er g”}eof:éés,tﬁf‘lh?%ptg”‘ﬂﬂ’& t he
above sprihiPereREEE Jrom tthe copigak isegreent ol lgasialls airepaatifliyn eepandless pagaditliyf or m
st r@am eficldh@ps onk (RAUE JiRe! i | i qui_d cagnsuopti on and pressure: In

addi ti on,. t_hge)r eis no neo:téﬁekg i tybﬁglerr%%#tapglaga EnBROgrS Perrswidh fifeqyency

el ement Yothinthe rapge akl@to 36 Hodyt the ngle vaiug- gréatdr thifil 9mthe%e£1}ﬂeco\%b%t&

sinplifi cture and reduces non-productive kinetic energy ossgs of
the dr o'[sé’.sarzs\?stsﬁ&gv%? ICEWCPW?ﬁBPH i sparqibefiveer them andbslightlyi divarping speamk| er
st r uct u(divérenceiaagleat: 1159eis HIRASVil he it al eed of the
drops decr eases. R re)saltjlt ar it e (@g%fta%ﬁeggu’flf‘gﬁgﬁgﬁl‘gbl i shed t hat
a spri nkl er IrefAse athen thaeamiail serfaco apexdemgle ivhlad crdeoas 56% 60D inki6AhdRE

pr oyp de r.af | i s-and-drop. streans with 30 an average size of
the dr o%sfﬁlgg t&/% %ﬁeﬂel‘%sfethg{rée}} cg'%nfhﬂ%aql’: ?ﬂlﬁe]pWHL adlatand gurfape.hetvariates redite er

f 1 ow anuh theis sizappt the freqasney @ Hdir @owid j ording, to the
above-dgscri hed enbgdiegent Iydoes rn%? g%%é%hﬁ%??@%ﬁ%ﬁ%%Snlﬁ'g?eaﬂ’é%a@?s for
convent 1SS! & Sirpark peesated the nudleusiod theateas saaiGinignmoal distufbedspr i nkl er) .

3 0 JUL 200%; i d fi ibility of

achi evi ng S?éﬁﬁ%g%é l%gégﬁtﬁg% E;E&Pﬁlgll %]e%li%%wfcg’élgglpfc&?ﬂ?% élgg’é?fﬁggiiiz:ﬁ :‘:i@%:?dg diong

to the (Yiteihe rangerofiloN to 50Yiatdordiaptio ahé Biveation)aneRhet: Wﬁgé-s%?ivfoh&géi on.
rop

fl ow

They4 nv i i el.d eration of a uniformfine gas-and- iqui
of ezaj hi ﬂE&ﬁ‘?ﬁ%ﬁeca‘re@%‘gg&eéﬁ&O@ﬁ%“éwﬂ& theovhaleptseam ofthe diquidwivhich teins ombe t 0

i ncr easatirhied avithavapbr 4MEaiD AtQREY ' ire lndustria
Appl i cati on .Thé i n?ernti on maty betpéuaggglﬁpg{? f?‘?‘??@"f%%&%%r% RFAES %agﬁ‘}?ﬁﬁﬂk

nanel y:1318-Siteqigagrphasy femmations iy the floweofdiquat. | ocal fire extingui shing in

bui | di ngs w I r,.of-potential 10 fire sites. These systens may

be used i_nVA},%g{)‘?%?gfg?ﬁ?@%?ﬁg%}‘lb%ggm;angam safssted liawd siretm o prgduced,

depar t nehich &t ansed istb dhefingss dfops 9Mil8gERidin Witk iR R SHPPPLET, gasaeding 1o
sning units

thejoi nvent i on nay be used ?fs a ?art of automatic fire extingui

corpri TG Srfiidron steeansitusss slemens 8t TaarebyyrstestionSyfrai drép sizs isodchtelved in

st ruct uhe geasrd-i1e8 oY with S5 ' t el p_of standard rel easabl e

connect or Son the gai n pipeli negtgggo%\%g&gt@ﬁeg&fJinlr%légye%ﬁpﬁa{ﬂpg‘ﬁﬁsﬂéccoum of
this a finely-dispersed gas-and-drop stream of a long range is generated. This on the whole

allows to increase fire extinguishing efficiency with application of sprinklers with an

optimized insertion-spray 3 channel configuration.




15 systens instead of obsolete structure sprinklers. Al though the

alternative enmbodi ment nodifications of the rnaveniomrwere—deser-bed-as
they apply to the preferred enbodi nent of realization, REPMCEMEMNEDPEIEIT

to those skilled in the art that sprinkler nodifications and ot fyar P%ﬁ}”u"
gué ;

structural enbodinments nmay be used w thout 20 deviation fromthe

matter of the invention characterized by what is cl ai ned. REPL A 2004
SHEET 2 9 JUL 2004 10 PCT/RU 00/ 00298 3’0 JUL 2004 THE CLAI NETRIF089MES THE
EMBODI MENTS .OF THE, I.NVENTI ON ARE AS FOLLOAS: 1. A sprinkler conprising a
body ( 1 ) and®ZSehidhRRieinedonly vith theslapgshyf axytindniouhbégment be fehshNE 19Di t

with a viald/grefd) tha i ive unit attachment ., wherein a
sprinkler ¢ g,nn_ef ?Sh?%l%ﬁlg%y}gs é%é‘%@ﬁfw ttﬁfégoﬁ?ralﬁll@}ﬁ Agviirdsical segment
conf i gurthe icaritationpletchions tih the diquidenil (olddnerRear tHa St o2 of

. [ A to;)\iﬂcal
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| engt h ee%ggsggigqﬁ rgéég hoﬁ%@ﬁlngpgﬂgﬁgmegtle@g{h 4s alsg pfigsirableesisegyitethis ¢tadid (

11 ) 5i n enkegyflosses ofcraase aid ealiquil filows Bicti hann iameter at the
cylindri c{al %0 seﬁjerrent_ ( 10) ,lqt.he coﬁfecugféggﬁgﬁgtﬁée]g}f%fla‘ﬁgﬁst ﬂtels'?ﬂerfF%"c‘gtoof a
coni cal SQISFtHE laneperiibis soementzqth watemipeaysiprtharidnge obf tci@ing, 1, char acteri zed

by the fact ghg | i ndrjcal ment ( 10) does not exceed
t hree di ameter skgélhﬁﬂﬁggﬁg%ﬁgpu a?‘?%{ﬁ’faé © t@@%ﬁaﬁ%iﬁ sprinkfereenahadigkdceerding

cl ai m 1,0 dheazhere enddibehtion provdddsagheration o fihIGIALtsd | ESRRNSHOY AL i
attachnggt LS _made %friﬁ arns (8) enbracing the tﬁerma y respon?’l@e
unit. 4. fﬁ%raé‘fof“F?me °P$ heQ Uek ABe arep eéithe(roam)pretectad i 2inm heareb Ot dhbmuiygl
suppby, noted tBht ¥dHvehtid jal_c el . of a cylindrica
configuration, the JIiltédr{gt% hi o? lash?%ﬁtlgégcgé%sgﬁag éﬁgﬂi‘g’%tt@‘? spit¥klerhandescond
one as AMAlasHis| dicurivanessl allowslo ginchtdgds- ol drgplistears wmpﬁ?ﬂ&éa%gé%é %th%o the
first ch @%%0 %1tthermal¢] responsive unit with a valve (4) a a thermally
responsi % ant tPRSERRR %,e TQ‘WQP%RE?‘%?Q seamshifefisendtazceading 6 riie spri nkl er
outlet is faheeshter! e ' [+ ' npel (1 orifice and the
annul ar _channel (13) or isﬁ?%tg}ed%}gﬁgéérg%hﬁﬁgo ﬂ%?rsﬁ‘é?n%%)aﬁtefr}?é“’? seagaqhment,

di r ect i SHctpRndhnsAng matnennel havi ng helical guide conponents. 25 5. The

spriakl er ofy: ' characteri zed the fact that the axial cylindrical
chama (12§Vlg4r ?’%“{g}cgeddf"raéaﬁbﬁl&m?séuré,of 49,18 MEgrin@rthe veninkder chinmed idet the t he
annul axflowads biftircatetl pedporonallh o SREA -0k A charact erj zed t he
fact that Ehe | en tE (%(.) trﬁ?_ gxig%g%%%ﬁsisgg}oﬁlcalwgﬁglﬁﬁéfaﬁ ?ﬁ%ﬂefaf?oﬂﬁf‘éeto

one or 4Bt chapeelgl hvdthe helical guidleecampdneis e The fwartraflowAthréupr et Simuzed by

e Schndfa [0k A BRI b B M oSl i s
00/ 0029%rough helical rectangular channels formed by a multi-thread screw, a four-thread screw, in
20  particular, the liquid flow is twisted acquiring a tangential component of a motion speed. Due
to this fact the liquid flow turns into a hollow rotating cone at the insertion-spray 3 channel
outlet. The thickness of this hollow cone “walls” decreases with its expansion behind the

insertion-spray 3 channel outlet section.

Passing through the axial channel 12 the liquid outflows through its outlet in the form
25 ofadirected stream transformed into a gas-and-drop flow. The length of the axial channel 12
must provide a cylindrical stream shape with its negligible friction against the channel walls.
The optimum length of the channel 12 is 1,5 to 2 of its diameters. The liquid streafn
outflowing from the channel 12 then collides with the end of a set screw 7 fixed at the frame
arm 8 base. The stream dramatically changes its direction and configuration hereof turning
30  into a liquid sheet, which becomes thinner in the direction from the axis of the channel 12

symmetry. This process takes place in the same manner as in sprinklers of a conventional

design.




3 0 JUL 2004 8 The sprinkler of claim4, characterized by the fact that

the helical guide components of the annular channel (13) are made as
four-thread screws. 9. The sprinkler of claim4, chariﬁ#ﬁ% e fact
that the helical guide conponents of the annular channer { 340
mul ti-thread screws, the angle of screws channel inclination 2 Uﬁg

VIR :
_ t

symetry of an axial channel is 20 to 30. 10. The sprinkler .
characterized by the fact that a thermally responsive unit 1%4? 2 Mkt i s

' fran 8) enbraci the thermal |y responsive unit.
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segnent ga("frf)o IaQH@XHn%tﬁgyelégs the 10 channel dianeter at this seghme\nt.h TheI
segnent 1 I tdF thiki i cal - diff LEXceeds. the channe

di gmet er ( at L?th r?glgi drﬁfdﬂrnl!?(é:ﬁa ggeegwni?é‘?’%g?i.n%%nﬁﬁ?é dfséégrg%ﬁg%ﬁa(ngirq{g? Strgam 1s
enbodi megeneraird digrto distusbarivasarising indharnaThd sizpiofthe dfupk ¥n tHeaRegh gendthd kengt h

i i i ) i di . Th d |
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L sl TR M AT AT by Gy petiom.
a] ca] ca] ca] catowkuddlcavipoaiutad itk dbe aped) inad cohak] stdhmagdnettad, Grhich is
2l oy 1530 R TS T0iate rwwnion shamsl 43 v etiged apie) csmnponents,
15 contributes to a more uniform stream of the drops formation. The said stream is not
influenced by the obstacles (frame arms 8 or a set screw 7) located in the vicinity of a stream
impact point, since the impact of conical flows and, correspondingly, generation of a
common gas-and-drop stream takes place beyond the sprinkler structural components. Under
collision and mixing of the flows effluxing through the axial 12 and annular 13 channels a
20 fine gas-and-drop stream is generated with a uniform flow distribution by azimuth. The size
of the drops in the gas-and-drop stream generated is 60 to 400 pm.

Therefore, in applying the above sprinkler design it is possible to generate a fine and
space-uniform stream of drops without increasing liquid consumption and pressure. In
addition, there is no necessity to mount a gas-and-drop flow diffuser element 9 on a sprinkler

25 body 1 (see Fig.1), which, on the whole, simplifies a structure and reduces non-productive
kinetic energy losses of the drops. With availability of the said diffuser element in the
sprinkler structure the size of the drops increases and the initial speed of the drops decreases.

As a result of the tests conducted it was established that a sprinkler embodied according
to a described alternative modification provides generation of fine gas-and-drop streams with

30  an average size of the drops 125 pm. The area of the room protected is 12 m? hereto. Water
flow and its supply pressure for a sprinkler designed according to the above-described
embodiment does not exceed the corresponding parameters for conventional sprinklers (e.g.,
for AM 25699 Grinnel-type sprinkler).
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xVAM ! { %@Mug)en gS & éggc%bﬁgr‘néo @wtnbutlon which allows to increase the area of the

5 room protected against the fire.

Industrial Application

The invention may be used for fire extinguishing equipment, namely: in stationary

sprinkler systems for local fire extinguishing in buildings with a great number of potential

10 fire sites. These systems may be used in hospitals, libraries, museums, administration
buildings, department stores, storehouses, garages. A sprinkler embodied according to the
invention may be used as a part of automatic fire extinguishing units comprising a monitor
sensor and a control system. Sprinklers of the structure described may be mounted with the

help of a standard releasable connector on the main pipelines of operating fire extinguishing

15 systems instead of obsolete structure sprinklers.

Although the alternative embodiment modifications of the invention were described as
they apply to the preferred embodiment of realization, it will be apparent to those skilled in
the art that sprinkler modifications and other structural embodiments may be used without

20  deviation from the subject matter of the invention characterized by what is claimed.
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cylindrical segment (10) length exceeds the channel diameter at this segment, the segment
length (11) in the form of a conical diffuser exceeds the channel diameter at the cylindrical

10 segment (10), the cone apex angle forming the surface of a conical diffuser being 10° to 50°,

2. The sprinkler of claim 1, characterized by the fact that the length of a cylindrical

segment (10) does not exceed three diameters of the channel at this segment.

15 3. The sprinkler of claim 1, characterized by the fact that a thermally responsive unit

attachment is made as frame arms (8) embracing the thermally responsive unit.

4. The sprinkler including a body (1) with channels for liquid supply, one of which is
made as an axial channel (12) of a cylindrical configuration, the length of which exceeds its
20  diameter, and the second one as an annular channel (13) with helical guide components
coaxial to the first channel, a thermally responsive unit with a valve (4) and a thermally
responsive unit attachment, characterized by the fact that the sprinkler outlet is formed by the
axial cylindrical channel (12) orifice and the annular channel (13) orifice distant from the
former in the radial direction, the annular channel having helical guide components.
25
5. The sprinkler of claim 4, characterized by the fact that the axial cylindrical channel

(12) orifice diameter is 0,2 + 0,4 from an average diameter of the annular channel outlet.
6. The sprinkler of claim 4, characterized by the fact that the length of the axial

30  cylindrical channel (12) amounts to one or two of its diameters.

7. The sprinkler of claim 4, characterized by the fact that the helical guide components

of the annular channel (13) are made as multi-thread screws.
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5  liquid supply, a thermally responsive unit with a valve (4) closing the sprinkler outlet, and a

thermally responsive unit attachment. In the first alternative embodiment a sprinkler channel ‘

is formed by a segment (10) of a cylindrical configuration connected with a segment (11)
made as a conical diffuser. To generate a fine uniform gas-and-drop stream of a high kinetic
energy and space-uniform distribution the cylindrical segment (10) length exceeds the
10 channel diameter at this segment. The segment (11) length in the form of conical diffuser
exceeds the channel diameter at the cylindrical segment (10). In the second alternative
embodiment the sprinkler has two coaxial liquid supply channels. The length of the axial [
cylindrical channel exceeds its diameter. The second annular channel is coaxial to the first ‘

channel and fitted with helical guide components.




