ye3e==,Fr&\ Tr}H 1 Description *166166* Method for varying the swirling
novenment of a fluid in the swirl chanber of a nozzle, and a nozzle systemb5
The invention relates to a nethod for varying the swirling novenent of a
fluid in the swirl chanber of a nozzle,1and to a nozzle m rrying
out the nethod. 10 Such nozzles are used, in particular, mmmmwmﬁl
burners, oi Pemenigitsicand systens for washing flue gas and fof.fhe
spray-drying of foodstuffs. It is frequently desired to be ab?e to vary the
15 atom zation characteristic when atom zing liquids with the aid of swrl
nozzl es. |t Meshesk<ian evasying| tbacewind ingopasicmendt ethed sprujdpridduced by
varyi ng the t¢id Gifzar @Hdre SRS (M Ald NGAPVEMRIYz1E SMMtdm conponent ) of
the fluid i mtheswri——Ttanmber—tt—Ts 20 Tnportant—tere that—tte
circunfePential speed can be varied independently of the |iquid throughput,

and al so thathet heheehs e Needatesundsr takend@ed@nife Vakhdhgontak the
nozzle. So-called spill-return pozzl ES'Sby%SStﬁgQOZZJ e];) 25 constitute a
vari ant. W MPAWNE (ki §dHddi 2ndi ek eF | 9%i At o t he
sw rl chanbepozzied ,drandedof & bhaidelfd opysbemnozat ecavrl/éhgopani nghand

t hrough a return | ow opening on the mddle of the axis. This portion of
the liquid Fhroug'put is led back 30 again into the liquid reservoir. By
varyi ngl® he Suetur noeales tdmee | ivgreidd t hnougdepui cwhaxch iis aindusediedn be
kept consta o] t i t e el b.quid.is switl
chanber can%tﬁle’rn\%le#eﬂhndgtﬁﬁ}elrgggy aggfués&f%dﬂ{'% ﬂ%g swv?n%r lrhltg(r)\tfeir}g?téna%nd,
consequent | 2nd o35 tihiee sihrsyy firating ofTHeadissadfifant age of this sol ution
consists in the necessity of conducting liquid in a circuit. The control
range of the spill-return nqQzzles gi i S boundgg bel ow. There 'hs a
subst anti al Trar 18t i SASENePRdY] efesiged ober Phe 8BPrel°cokfFBl FiRge. Al so
known ar® setedlilzad i'othupdiexraozet£stid DEhén8%olidZisgd LiSpA dy 6@8£B67) ,

whi ch are used for;atpmzing 5 fudls, . Fhe;nogzlasdiaved subileghanver

the drop size of the spray produced by varying the
circumferential speed (swirling movement or swirl
component) of the fluid in the swirl chamber. It is
20 important here that the circumferential speed can be
varied independently of the liquid throughput, and also
that there is no need to undertake mechanical variation
at the nozzle.
So-called spill-return nozzles (bypass nozzles)
25 constitute a variant. With these nozzles, the liquid is
directed tangentially into the swirl chamber and
drained off both from the nozzle outlet opening and
through a return-flow opening on the middle of the
axis. This portion of the liquid throughput is led back
30 again into the liquid reservoir. By varying the return
rate, the 1liquid throughput which is atomized can be
kept constant, alchough the inlet speed of the liquid
into the swirl chamber can be varied and thereby
adjusted to the swirl intensity and, consequently, to
35 the drop quality. The disadvantage of this solution
consists in the necessity of conducting liquid in a

circuit. The control range of the spill-return nozzles
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fuel is introduced via a plurality of tangential feed channels, and is set
rotating about an axis. The nozzles can have different cross-sectional
surfaces at the connecting point to the swirl chanber, and the 10
tangential feed channels are connected Bo separate feed conduits.

I ncorporated into one of the feed conduits inside the nozzle is a valve
which is opelrfedbalsndeﬂurb@tlloen dfhehe pil et pulsssantei oF esentat hohhearot her

feed condul tonandpeiiiis S 1980 Mo A AIGRL Sl g guant ity The

di sadvant age of the * ex noz resides H the fact that t hey
can i npl enerdt! %I]SP%WIH%? egiopeakied| I'dypbexr ega?éﬁﬁdn Bidt Cc 893r dl33wh| chis

a function Qafnd heygpia oty remsfetm Pr &38Hh %xfehr%%putforUSa%oﬂn&%%gB
descrlbeg ead for a 'hand- hel d _shower in the case of ch the

i nconi ng>wat 51 ov?k}l‘% m%%baﬁceavel & W0 tlarfgetther Bt whiFhditie

channel s | ntfmea sié r inchadbeed iviavhachlaraotiatakife bahdehsial seeckacat ed,

as wel | . vater feed | t.he noztzl e head may %e \étar i ed bg{ nmeans. of an 25
adj usting eI HREEE W cRThn e £&TuatSF nﬁan&, OBt héP t RE1Rat erPnl et
into the tamgamlies cdmnhebe dnffremmthe:nfcaxﬁ-aalec:ﬂmmell ssusfaocwerad, or the
radial and kapoeRbhALoPRARNGhaifLe A0 LHBArLUALLY SoNRLeR B eteat spray

patterns are obtailne ese 0 possi bl & ust ne
di sadvah? agéapgemtiials r@a@mﬁﬂr&@t@ ¢onnécted otOtﬁeppuapeséeeﬂ

generating @chideri@R. SPha¥rpatheLss e aghﬁStdfngtﬁeerFe@d ! éoﬁ?ﬁ?gged

inside the swirl chapber, and this varies the inlet surfaces o
tangential aR§id&di 'éhecﬁéﬁ’ﬁ@% i35 Fhivekowehigdadiss ereredi @8 yalinited

inits applifeaidtdpr Oof hetsanpiaby fpeddkukE §9e%6n9801x§2 thes ditgelosed a
net hod for ré?i ngoxtlge circunferential %&e% %11) ent t he svm rl flow of

a AMVENDED S 106 @O PSTREC DUt V\?rl arﬁ?fzr | e'H&YVi ng a
swirl shaceawianitigdypl ufThlei t gishdvangegei abff eetel i méaplé'he rotzlesmateri al

flow of the flyigdgl Scﬁ.’t@f‘i% q.?’fj ‘:H%O Alcd eagk ! ¥\?n€¥'b aPNS ¢ %elggngg

possible to vary the size east one sub The' su ows are fed
into the tafgéntial lidddedonaesssbblitie ofwi ¥e¢gghakton| and dprebehnt ageous

that the achhaeabl s cantmplctidifeoferaRdS, Ot hgrauahee Yrddisf esd
conduits, the result being a rise in the outlay of production for the |0

nozzl es wit FPEOREERWEontHHIA rantee M2 h@%@‘ﬁr+}a?%t RosRowsrhaad B9Tthe flow
is achizwveda tHend-ddId| shawge rienetihns aaeeowsf Thm&nowmewomb@ﬁuﬁ@r

i ndustri al rs ve .t he,d] sadvant age _t hat e bur er out nmust be
kept consta%tgkg%ecggée ot%erwlzls?ce)gun ésg’rlead % opo FIHH % ?E’ on's” Bceur, in
particul ar \NﬁéﬁaﬂheChhmaéhpunnhe var i sdirReneldymbsrf r etqmerwhich oumd wi th a

plurality okorgeabes, uatanlsn&msllo@aecetdo aEhive opfdTum condiddigns only

for one operatlng case. t he known nozzl e systems used in spray-drying,
a 20 systent8tal upn‘f’??reeof a4 o MaYholes |V§r|l§&‘w P¥d WRRASswPE cHithg
productzs dejpew&iag pﬂedu@edmubhn@aﬁ'h%es'fa@tﬁralﬂéd iB{e Keaimote DehéeUSEd,

d t b L d I t bl
?g i wfuengeh\%;%&a 5 o\rll\llénlt'E ﬁz{tpq?(r) %'? t%\lﬁlgle#ﬁ zhi(bace% Ibér'Jo‘cc’iué’I Ssnot(:(? P?izltl oﬁ
during the btperaradnadf qdnmimelas oni sy dovielredai doof the kn@dmhozanda
systems. Theahgaapdahor thesseflsaduantagesyin pheekopyy sWiddeog?! es i

their limted i nadequate con
Different spray patterns are obtained by means of these

30 possible adjustments. The disadvantage of this spray
head consists in that for the purpose of generating
different spray patterns the adjusting element is
arranged inside the swirl chamber, and this varies the
inlet surfaces of the tangential and radial channels.

35 This shower head is essentially limited in its
application to the sanitary field.

DE 39 36 080 C2 has disclosed a method for varying the
circumferential speed component of the swirl flow of a
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rTange. 30 It was the object of the invention to create an inproved nethod
for varying the swirling novenent of a fluid in the swirl chanber of a
nozzl e Which renders it possible to be able to operate a nozzle with a w de
35 control range and, in the process, td achieve as far as possible a
conparabl e drop quality (nean drop dianeter AMENDED SHEET - 3a and drop
di stri buti ofluitchat i she coghyet o frpwate pussli bidéizlesharibegi agsabild to

control the Jpan, dyophdi ' onj | ] ns VO tric
flow, or to Keep thgegrSﬁng%gﬁ?%ﬂ%fcgﬁg?gﬁ?gggw%égoﬁfﬁﬁ%t%%ﬁéadtﬁyﬁﬁ

control | i ng & feoltafasial fflmy Thethe nfividl 48 eybeixadedaistrt abl e
nozzl e syst amafsd twts PubPDPSRs Of 1 EabeY hBY pdlsitle el heshy Aeger diipg to the
i nvention, the object is achievgg by 10 nmeans__of the feﬁtgres specified in
dains 1°an@H @t 73S poRai AYPYAPFant eeSURRENS 7€ t e prBpBsédenet hod
are specifi ednger@iailms féeto ddndddvantaeaus rewvinenespscof tihe nezzle
system are the subject matter_of Cains 19.t.0 32.. 15 The proposed net hod
for subdivi Mg W#(aﬁﬂﬁq%ﬁw SRRk tghaentqgqugé}%xnﬁﬁﬁYgo i ERYEFf fer in
their crossdspetidenain suiné agesbat bife thenrfestd ngopdeitst othherewuik
chamber, it iy the,gage Lhal poor,aupd) Vigy o2 ple idie bl | g over

more than two tangentia ] conduits, the cro ectional surfaces are
formed ¢ omir&lagmwith he vwidss coactriodnalandas f kbsherglhgofagdopshduit s

whi ch branchyeidetfryonbEhaeHespeeli Ves subhligwegandehbe e thege
cross-sectional surfaces at the 25 connecting point fto the swirl chanber of
the respect FEEMS | RARTTMEr ef ORR dFPPYER, MOFFL e AMBRDEDRSHEETIal

burners have the disadvantage that the burner output
must be kept congstant, because otherwise undesired
15 pollutant emissions occur, in particular when the
throughput is varied. Remedy is frequently found with a
plurality of nozzles, it being possible to achieve
optimum conditions only for one operating case.
With the known nozzle systems used in spray-drying, a
20 system start-up time of 2 to 3 hours is required when
switching products. The powder produced during the
start-up time cannot be reused, and must be recycled
with considerable outlay. Moreover, it is not possible
to influence variations in the product quality and
25 product specification during the operation of
production with the aid of the known nozzle systems.
The reason for these disadvantages in the known swirl
nozzles is their limited and/or inadequate control
range.
30
It was the object of the invention to create an
improved method for varying the swirling movement of a
fluid in the swirl chamber of a nozzle which renders it
possible to be able to operate a nozzle with a wide
35 control range and, in the process, to achieve as fér as

possible a comparable drop quality (mean drop diameter
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‘- 4 different cross-sectional surfaces. It is the cross-sectional surfaces
at the inlet of the liquid into the swirl chanber (connecting point of the
feed conduit and sw rl chanber) which gre deci sive, since 5 the
circunferential speed at the periphery~8f the swirl chanber is fixed at
this point. anpfl t Heori ndiistaibbghoswi rl thatendit ytborsavfi he deppaspectrum

it is necespakyihe16RkiasIe £ heesHBf | oW aPPLI eddrdihecheedLondyids which
have t he srTEI,I est cross section, and 10 vice versa. Internedi ate val ues can
t

be set cont PRABGSPY. FRe SPRApHBSEiRAY BiEtPnffRuerePRbAthe YRIWIYHDLE of a
subflow is toouwse arvalpee. Hédep ot hré objregt fopeadtieh tdwngwirhod may be
appl i ed EI;S tgnmai n%ai n a .speci fit(:: S\[(\Iilll’.| i nt.ensij t#ilattthe %litol et ,Iérom 15 the
swirl chanbSPPIPREEFAPE ¥ FRBEFQLFONSF e OMBFEThe &r'6¥s- sBéti onal
sur f aces of atiine ibeed sconduidiscatte ch aneétabflechedzile tdystfenl |[fdwathease, and
t he sum of SS+S L.OC f S e feed conduits which are

af fected inbpﬁgg%)grtgfl gg%kggg ;B{s%t gﬁgem%%hrggl'ect ed to be at |east as high
as the desired ratio of the volunetric flows in the cases of full |oad and

part |oad. ABeopRiAGH Rl He SYRTENEPBR! Ol RACCOEEANG 19 LRgikR¥aNtipn can be
applied during atonization of |iquids 25 in single-conponent and

0 > |, )

doubl e-XbnpBReRE izztbe ifieatinas ePPRELTERE 13 ulfdaémSt e §8¢ o8 both are
provi ded wi tbraespbadirhgr eRbirdlangpeete f ndhentwzzbe. The appldgdddn is
performed in ggc a _way thatfthg msth&c)i [ agplied1 ott}}#sic to the liquid
or the gas BF"t893¢ %50t FPeF1L18% HEr eF 6Pt Possi B et o MY e drop
quality in rhéinasenvé dbubhe- aompldrertysterzlaee whehautbjarangiargerhe |i quid
t hr oughput / gas ghput _ratio. The purpose for which the liquid is

atom zed isgﬁocgilg?r'g%r gnﬁohg%'e. The atom zation can be performed, for 35
exanpl a5 for subsequent drying of a suspension in the dry tower. However,
it is al so PRESIHHSIRAUIHST OFbyr Wit A1 iGHS T ORAT ¥uWkl BwBUIRRRS, 1S
burnt at the nozzle outlet. However, the fluid ™ can also be a s.. This case
i s possi bl eLAERFERLT plfeSonpERBAL LIRSz zIWsich  dgffegnerintp ?kjésris

provi ded wi tho8ssS¥bet i 608P08EAFat8s0hdeEht0 cahd@czenl guiitt Howewer , the
gas can al so be, provided wi,th.a.swrl,  conpone i t.hout the .pr.esence of
liquid, as F‘Hlﬂ‘lecgﬁ 5t g smr?%ggﬁeogé?g SPEUW %rlgléisrl&?l ation in
the vi dmitgfofthiche smbfibgsoudver. morml lohan ttws pussidieialo desdine the
principle a&?f?&&%@&l, t Egéh%x‘o@é%fe'c%’lo%tlh %Jkefa%%é | af &t 6PmaRt Bodm i N or der
to permit a further w.dening of the control range. Wth nost spray-drying
10 syst ens, thfe 8k of rtdieur ArPPEnWSEBELPBEL| SWriRIsRIeLf orPuife&ddi f f er ent
reasons. |nﬁéﬂ@uﬁﬁewﬁﬁcgh%&@n%hs'fcﬁﬁs,ffcﬁmh@?epf&@‘éb@d&liyelﬁ%&bfuewessﬁry to
operate wit rescribe zzl e geonetry. The frequent changes _in the
product thef® o%éleneﬁ'é'ggi togegkg g%Rﬁsssél%%cﬁlo?{lal]S %Prgﬁgeﬁozz etlglf/estem and,
because@bf toenebtange pdimozizdetheqawied, chhmbsyspémthead resppetiwe up and
run down. The,pf §y§ﬁgfgf(§g§e&§f}_ér{)o§?§(§)§ e.4 0 adapt during operation, and

it is even possible to carry out control owi ng to continuous neasurenent of
t he product
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© .20 paraneters. Variations in the product paranmeters which result from wear

of the nozzle can be |l eveled out over a certain tine, and the service life
of "the spray tower can be prolonged thereby. In the case of using the
invention in the field of oil conbusttoh,-success is 25 achieved in
operating with a wide |oad range wthout the return |ine and w thout
varying thedji gt eaiegice iem%ﬂmﬂth suviddewl |y ppchanged dnep size.
This influences the effectiveness of the entire eatln stem,and the
Sorvico |11 BTORrREBOTTE | SPREScPT (76 S0LASBIEE (ThciiR | ganes

requir enent &nﬂ:berffhessmmee@hérﬁbeﬂpl(em&nfecftrle@uqmmmnmfngphm &pgedr unni ng
down of thec%%ﬁﬂ%% n n%hg_ aﬁc gg t 0. thealnve i.on..can al.so be
successful ly applleda e cas% Bﬂ?he}s ahd €6al® duSt"br ner s,
chiefly %n @hdecun@umﬂénﬁnumahf&peﬂduntcﬁhermﬁtnphmwyfbﬁnEhelawuhé case of
the appli cat:gapﬁp Qb te FRYERtien dip; d UgblﬁEomIZfatdrPé‘ L “irsb'é‘efx gft .
reaction to erent operating requir nts i's rendered possible” It is
11 - 6 ne€¥igdrytiatadgitn hddwela atbmeatdeer i nSReeerant t ui bi néSbecause

of differenhebeadahgauid eepnbsgel aunehRebiradwnorgplidd | @Bt )1 beeguse of
di ff erent conbusti on condltlons (thg den5| and conposition ofb5air varyas a

function of CRPEPEEFe) YRIRRs RaVeo SFBF @E JHASF n§ e et hald
according teitkei nwanidaon. Funtdenedehte! edvailaedssi @an on e neebodand

t hedesign o naozzl.es e within theframewrkof_the follo

exenp ary RBBALRUNEELTor n TG A SHied it . FHGEH So2ShbMe hRoz21 e
accordi ng t shrbaghpuéntefonai mauktfirose- ﬂsnm)smmaaladwa@lvamralthe: other

repr esent at gu 2s a gi I than rdapcewi.th the
line A-A |nbg58§ke §8f5ﬁP§£§% 3s %mg&ggkgﬁgf§idlkgl 5@ ?ﬁ%ﬁ |§g @%

accor dancewnghntpan ineSB @ fic Feygureé inFegeity4siiowdhan dotlem frew of the

nozzl e jMacegedanGe W dhhdbdt! e1d, tWilshUd=Loverp! aheid0rguwe Sshaws a
circuit diagramfor subdividing thefluid flow for the nozzle represented

i nFi gure 1, REgur® 6SHORS ~SeCtrioné v%??%ﬂ?e%nﬁehlﬁ%%t f6ehne23¢eitFn an
expl oded rephesdntaatd oinf Ddcta®2bdi tther el i w@chgguée &sldovshd heuawi r |

menber of th zzl e |naccor ance.with ure ows rther
swirl nenbef’%fgt(f]'h N6271 e 5 géOEF&an%%rgég gur% c%u?%n u%ﬁms t he
top vi ew of waishi rarﬂer&fe‘ieqtredanenl ated peepr eéeadatq:cme Fiigur §ol0s@ows a

sectl 0”26 N 36§QALAARCE MEh A tthelelds’}e’aﬁsa‘ rLa H:'agé”t?neg dé@ff‘éc‘?dr?é’ 8005' gure

11shows circuit diagramfor a nozz I ng35t wo tangent|a
condU|ts,F|§HPeVPé§ ig dlows tinditdyr aagest of oA o dB?rt
tangential fiead.conduits, and Figure 13 shows a CIFCUIt dlagranlfor a
further varpant enhodi.nent for a nOZéIe having four t gentlal f eed

o}

conduits. TREBSnoFA T B Fes ettt edSThT Fi gGPBETCLomBFCoEs 8% hd hoz7Pe body 1
and the covenvphauenomamOZzieapphiedZdarnaggedoauzahecmuui%t15@d1@$ t he

nozzl e., nggéhéétevﬁ ﬁ%ﬁ%ﬁtbog)’xdl BBBMfetQSmﬁéS‘h%e o £led &g two

feed Ilnes a an are nutual space dlrectlon and
whose i nl et WBpER RdShare tésxfer déauid 1r gme TS e PG hear S aPEAWI S8 un

hori zontal | yigh aazspaci MidfOradtheaNozgheeql atig Zthlzhe rﬂﬁﬁz”lé”'gs thet he feed
| ines 5a and 5b ,are connected via separate |ines centraldllne 10

for feedi ng2PR 1F8F&Pnfﬂﬁ(quﬁﬂﬁmﬂg(¥?gﬁP% 5%. WﬂYf HJ
i ncor por at edsi iipplied both [sic] to the liquid or the gas or to

30 both. It is therefore possible to influence the drop
quality in the case of double-component nozzles without
changing the 1liquid throughput/gas throughput ratio.
The purpose for which the liquid is atomized is not
important here. The atomization can be performed, for

35 example, for subsequent drying of a suspension in the
dry tower. However, it is also possible to atomize oil
which, as customary with burners, is burnt at the
nozzle outlet. However, the fluid can also be a gas.

This case is possible with multiple-component nozzles,



15 the line 10. Avalve 7 is incorporated as a control nmenber in the line 8
whi ch branches off fromthe Iine 10 and is connected to the feed |ine 5b.
Represenhtation of details of the fastening of the Iines and the connection
of the nozzle body 1 and cover plate 2 fas 20 di spensed with in the present
drawi ng, since these are connecting techniques with which the person
skilled in themtthe cpwerisairoPIdyvd dedthn 4 hewaeuer cphpbrerti S he
nozzl e outl et dg%en' ng g which |ies or%t he cent Egl axi s of thg no%zl e 25
and i s connéCted to°t Ae W% &clt%’r?ﬁje‘r CYoEat ed "860E' T he?tolefplHte 2
(Figures 2 anbB)dedhel s @ | sehahbeomBohast awébhstianthkeipgletseaed afdi anet er
which is fi [snes e dia er t I | et I n i.n.the
cover plat e\ﬁ% rHg'ni %g i%’%og?l%e %a\?éerl th%%r%é&gﬁreg%%@?g&dfg %gggg%ﬁ al feed
condui t s54a,widlh Jeeaiigculat i chimavehe hevsawpingi ght | ftheacmozzde at the

connecting RRifted O tpgngmyt chanbeyg 3. F%{%gfibggpeq:tg vel¥mBPRASI tgLoNnduits

4a and 4c or 4b and 4d are tonnected to eed lines 5a and 5b

respecti vel PTG RAR t | @Q99rdmar r fRgedtienduinéenfaion 4p'witdy' &he 4d' .
The feed congiiltis da @l 4eet WMH Ch AV e sae ¢esStSed | Ghirdhelrhe
connecti ng poilé%t to thf S\ ri _chanmber, are connected to the feed.line 5a
via the ver 1380 hdaF t $%ar CYHF AL T2HEE - dSFLTH tTORE oFPEAYEEYdBE i onal

_ 0 surfiacegyswidns bethRranmigeedof n datiidier £ tew ainozlzdle@w. i Fherieedtdideldne 5b i s
connect ed vi he vertical..conduits 4b' and 4d' t.0 the tan tiial feed
conduits 4b %n%l %él,l%&i @ﬁflfielgéavr\]ﬁ%serﬁ%%nf‘he Islgtmeércl:er oscsaé’seecgjl%gntgtestehe 5
connecti ng poistenso t he dvis | prhaabeslyg. béen f sedessndtli tso 4@perate and 4b

or 4d di fTeryddh of G5seseribon Abztte SOBREELLNOTRA! Blebehbe hihilschanber

3; the feed conduits 4a and 4c are not as wde as t condui'ts 4b and
4d. The of f sét ¢R@i Brogucindermrricne 10eengsihar9fd@al Neeeded6REdPLs,

referregstodfetheCenbiale Ddystdty 8R4l N WAL SAS @ FVeE Be SARAIRD blfUS toO
maintain the s tr% of the flow of the f|élld Ir‘EO the swirl chanber 3.
The net hod é’rﬂ:# i B84 Bk pltaen Y TGt P§nittn Ref ERBnP t3RAchiBvi ng t he
control rang®wnl5 The f nest syepeins téndensi der thdeasstdde | moshiadapthe drop
quality is t emai n |large upi form i.n conj unct | ith a ja overal |
t hr oughput . ﬂ|’lsn so%élfae%b({)r)r{’en%?l%, EE]orlgefg’r?lﬁll B?Oévﬁ%t%lvgoi 'Fo bﬁ%{%%#'s.gbﬁn t he
case of ful lcdrgadl tdwinyetal contdpugushmaggmnemet RL | sheupdpdidéd over

all theypangeitinled28d ¢LROME ISndaintRne? o Ad PyrdRereng Whech
tangential subflows Ttl, Ttz Tca and Tt4. This is achi e%gd b‘\{ subdi vi di ng

the total fIRASHYY ofFHY YHEE PhotBEbPP&Rd eTICahPerZL e teC aPBtr 8¥FEcti vel y
applied to thedmedd itate Samdct1sd. s@bvide bibé | ofv Thewspehyi soappl i ed to

the tangential feed congduits.4h and.4d, that_.is tg_say ihe t.angeptial
subfl ows Tt zcaélndg'ft ff?‘—f%nu?%dS)thgﬁWé i#ﬁll utehnecegat?? c%%t ﬁloﬁﬁr}ggg@%‘ﬁe val ve
7, that is tiovsmtidre thrddghpliiebd oife edhgepmbuktiobi| ocswcdess apd Tt4 can
be contspl| %r@%&é@rfﬁy@gﬁé%@g gifhow Tids suRdi wided oygbnble

fee Tt2 and Tt 3

t angenti al conduits 3. The overal |l throughput drops in the
case of parttheoaBetuen ldggntardeydtheutt FE U oWz Iok tHEY? aRBh i ne

8, which suprjemdtherd apgent hakiteadlsondidhandedant-&sl Sbz#i athhe feed
i ne 5b, |ssi%&q1ked b%/ msef%s; of_the valve 7. @ Ig%ger t r.ough%ut tTtI and Tt3
t hereby pas Y Ghe Hihg&TGeAT VERESEonBdi t £7%a SREXE. TRBLLRPet speed
in these feeystendund theeseivibre Diefpide wvhéaboibgrpveinte tihr ohghput,
and thegsfokggé%g§ %?u@tﬁggfﬁsnheat requirements there is no need

to implement frequent running up and running down of

the burner.

The method according to the invention can also be

successfully applied in the case of gas burners and

35 coal dust burners, chiefly in order to influence the

shape of the burner flame.

In the case of the application of the invention to fuel

atomization in turbines, a reaction to different

operating requirements is rendered possible. It is



- 9 swirling novenent at the outlet opening 6 of the nozzle. The | owernost
limt of constant drop quality is reached when the overall throughput is
still just directed through the feed conduits 4a and 4c, and the 5 feed
conduits 4b and 4d are no longer affect®ed: If the overall t hr oughput drops
even nore strongly, an increase in the nean drop di aneter can be expected.
The second cesesshiryh tan ddéapt eahed faebg dtembesthdon aceor dimgradtt he

i nvention i n of t r kN

t hr oughput aﬁﬁﬂﬁ'%%h%%%%“ﬁ%%‘?gﬁ?-Bﬁﬁéﬂghb %asré gaggﬁgbggd Eﬂn%h

similar to Pegifdrst vaswallf flhaldrlop srze hecawsee Kéﬂucédffﬁreohjunction

with the sa I e ar NCLEeAS fdowophi ch
suppl i es th;&@(?%:i%%%n%%ti%ﬂ ggglr%a eﬂ%réy ac%i eﬁc;srhlﬁ)éﬁglc%(ﬂe)pt\fgonstant
oC

by means® of 3% aBpEdpr fat e ci FEftiomhefppddiital edii® i 45t o"B¥ adopt ed

if alarger pdfs@gbalezewhéndeéppwln ferd herentasd argccemmdigmﬁb otha nozzle
is shown in.an expl oded_represe tatl n |n Figure 6 and has three Zam
iﬁﬁ R8%n in two

tangential FEYETESRBuI LRI e%a gtedifre 5“WH% RBzANE i §ek
Vi ews - theaWEEtheanEsﬁmilQﬂi aHeangeseslt e ©f éh@r@@ZZWEthﬁﬁd the view b

as an arran clln the central _axis z|l e conprises the
base body o%%ﬂgEz %% ?%QHQWIPP f§e§Eﬂﬁ5V'f?b4a$ %ﬁbr pIgPe or
nozzle pbate 2 and ﬂnethapa£3ocwhmeﬂ dsasdmgwed onto the nozzle body 1. By
corpari son Wlp%nge nerzle raePﬁ %c&QrE!LH “E% J:rIeO %hvéﬁl?l&?e?g' i nes 5a

and 5b are ar not horlzo ut vertrcall e nozz ody 1.
The 30 subdi vi sion ofatﬁhr¢Qﬂ§}mﬁnﬁé§EQadaﬁgn55m5V§rr?ﬁéeﬁéﬂﬁﬁéapncondU|ts

4a', 4b' angid@reas W%h'xbw%s hheyd i1 f erdhciuiihs 48cof@anpd 4d,
whi ch open into the swi cha perfornmed_in the swirl nmenber 12,

which is designed as Hﬁt FéﬁgﬁéﬁﬁeﬁbﬁelpngéﬂPre3§ ‘Arranged on the
under si & ofFigheesdi r shaw@bes |FormyidAONEHE i odh faccéh@anoezl e
plate 2, in which thewngéflg 0 Elet 0 enlng .6 &s l.ocat ed. The |ine branches
8 and 9, which are cofmn % § 1 Re B Eed™ FAEY S tand 5b, as well as the
line 10 for Figereo#al shiowisd a - BOttémowwiiewh tde pohp lnoznktthen

arrangement of the conpral-qualue 4 ;i cp; &§-5NCqr PONALGH, Nt 04 rI|ne 8,

which is connected to the I'ine 5b, are not-represénted again in t
figure. 5 The feed |i Réa5& merges in the swirl nmenber 12 into the vertlcal

condui tzda’ FiWirehso0peRsSwisntH bmechaegmtag&lani eﬁgrc@@altvﬂﬁngTh@hé eed l'i ne
5b nerges in the swr 12 | vertic conduits 4b'. and

whi ch are respectlvel§186ﬁﬁegg88 t 5 tgﬁﬁen??éFf?eeﬁeBBﬁﬁ%?Y d0 4B or 4d

(Figure 7). Two differFégureanied enbodi nents of the swirl nenber 12 are
represent ed g, F0ur €5h 0,300 8. R cAehOP VA A OTeddBAABM P a

respectively.
nozzle, in an exploded representation of two

25 different views,
Figure 7 shows the swirl member of the nozzle in
accordance with Figure 6,
Figure 8 shows a further swirl member for a nozzle in
accordance with Figure 6,
30 Figure 9 shows the top view of a swirl member in an
enlarged representation,
Figure 10 shows a section in accordance with the line
A-A in Figure 9, rotated by 90°,
Figure 11 shows a circuit diagram for a nozzle having
35 two tangential feed conduits,
Figure 12 shows a circuit diagram for a nozzle having

four tangential feed conduits, and



-The swirl menber 12 in accordance with Figure 7 is identical to the swrl
menber shown in Figure 6. Unlike 15 the latter, the swirl nmenber 12 in
actordance with Figure 8 is equipped only with two tangential feed conduits
4a, 4b. The view a shows the top view; and the view b the bottom view,
respectively. In the variant shown in Figure 7, the fluid subflow T1

fl g:‘Mt ng thrw@mdr@ 1t3hesn‘ogedﬁ icme:hcﬁbld s%ﬁ@ﬁuami fled Antartwert ﬁﬁ@‘&ﬁhital |
su ows Tt2 and Tt4, and t.he other_su ow TZ passes |nto_the tangentia
feed conduit 4a wit hoST PR IFEY i3 subfivi si dn. Efi val'fant9showt“Fn Fi gure
8, the subflows T1 andahged’ iale fmﬁd fCID‘ItdIBJ't$Ude vided and are fed to the
swirl chanber 3 viadh] ti e a f it 4a or
4b. The advant age of t%hehﬁggg ¥§%§é§8ﬁ£%& Slrlje qu%hrlm stsggﬂpgggggl n t hat
di fferen? v&heamezvdehd@slycdn 6301 Hehe efaq?‘i’@edpb@'tfex@hangméetﬁé%ﬂn 2l menber

wi thout the Reqede P! are blig 18Rt idiR) NGEZLRe -H&quet i pAsrghgddein
respective nozzl e can be conflgured differentl desi gn terns This al so

dependent, TR€pARFELE aPOdYn } habpuspdere véwéaie FraR]E of &7 | E¥Pi on of
t he 35 nozzlfesd Tltnaue@psau gndofsa v ¢t ghankeit udlily rs%:ﬂicﬁi&ﬁnitedthé an
enl arged fashi, og chll ure é tangeng gl feed conduits fdfg and 4

openi ng i nt §%¢A éc!“nléﬁbeér.l THBOPGo 1d6d CRFIINES AFandt4se 'ha{%
differen® crPOss- SHee i deall s]wrrieas:eSaatartdheSbommcthoglzontallypcatntato t he

swrl Cha”b%‘%)a%lnyeff@rpggﬂy 3] z%t §eagui bs ofp@ Bgéﬁ'l oeftEﬁ?sa”F

hei ght at the conmectin ornt 3 Swrl “chanber can di
width, if rdégecr edines 5$I astr étl’edartn r:pgmsetedbyfla tmwaﬁeh dineasi ons Bl

and B2 The leespecté ve wklthadl manal ol sokhe dlahanamdetaesn £igigoints of

intersection_S1 and g | i ne parall the central axis M the
poi nt of i nfdr¥edi dﬁlsﬂlrﬁe hg t”‘ht,fe&ﬂ AURE }htiEs steePBRACHRESR et ERe

| at er alysur fraee pindO1bhe psmrahvehaﬂb% atbdippddd adj acesbnthgret o, of
the tangential  feed cor duit, and ‘*ﬂ‘él?%i)l nt ofhlnter? ion %b? f the poi nt
of interseclTORESF ThetPar At Nel 8 | tREeREeppBEFt t

tangenti al fl®ednconcuidonnEae ecbrmecthegfead ntiné The Repgesenaiaticsnfeed
conduits to tfhegg\é‘aEhsChéfbe{h&a%a?éé&R? desy 9'&%@ ag ;feGl r GHhAr §LOSS

section, in whi case different cross-sectional surfaces are then achi eved
in a simlaconapchyoreafs Wie dnpralenbogivanetard 6pvehe Plédgect iWaSbores at

this popgt. d'l%g@h%@de'mrtgﬁslri:'@ﬁé'ﬁrEé@H\:lerE'wQ%@e Githat thesd agsenti al
feed conduits d 4b n be of djfferent design outsi gcgﬁgth]aeﬁfonnectl ng
point to th€°§’\ﬂ|eFIthﬁ’a nigyes, with cWhhel) ERF REFSR tdndui t
Cross secti ahe artt ie e@ndutrt;aeﬂtoss section can taper in the di rection
toward the §,W| rllde%. chant%’%r nvtetlle C seeof two ttahnegentl g‘gtfgndw ts of
a nozzle, as represen%ed iy F| UFés B3 7 i'S” man atory ‘these
condui ts t oopanandi 6f,embrichc ldss mtummemaﬂam%ttoif hiehe ompzzl ¢ ng

points 39 thegswWd | Shashesa B he CHsE-Pf cHRNBelhaN 13 tAngeat i al
f eed condwts t he Iatter can have the sane cross-sectional surface at the

connecting PpERNCAET RFaGA rd ERESBERS Pt aRer )beiThE e3Wkht | GRaWREY t hat
the sums of 3t head ehevanlktahds iRt oaall sUrdparstai whiake iassfPwed to the

respective sUBLLoVS, d 1q200e 140 ¢ "end® 3559¢ A &ONdRLRSng' ' ofn
the cover plate 2. Opening into the swirl chamber 3 are

30 four tangential feed conduits 4a, 4b, 4c and 4d, which
have the same height in each case at the connecting
point to the swirl chamber 3. The respectively opposite
conduits 4a and 4c or 4b and 4d are connected to the
feed lines 5a and 5b, respectively, via vertically

35 arranged conduits 4a’, 4b’, 4c¢’ and 4d’'. The feed
conduits 4a and 4c, which have the same cross section

at the connecting point to the swirl chamber, are
connected to the feed line 5a via the vertical conduits

4a’ and 4¢c’ . The definition of Zwecross-sectional



‘A further inportant design feature is the ratio of the dianeter D1 of the
nozzl e outlet opening to the dianmeter D2 of the swirl chanber, the aim
being that the ratio D2: D1 should be in a range from2 to 12. In - 12

the case of a design of a nozzle with-a8pturality of tangential feed
conduits, it is expedient if the latter are distributed uniformy over the
ci rCU(rjn‘ ereggarcﬂacte&e winar fHe'it@f]aaﬂllrﬁéHfﬂCefﬁfbt}ﬁ@ﬁ %é\téil chambar . The has ?
proved to advant agequs, for the s er and the crgss,secgtions o
Phe. tangent FEETT dddeosiRicis S ASHEL GhHb L NRGVBor M~ cCPRATLHRT feehanber
to be di nensndnetdi n taccohdancangéential spgead | edndatke, GMdEﬁmbcHﬁbcally as

follows: 10,285 025Dl FaobMifyl el t Nlodhe it or Jthe, glLaret er

of the conduit at the connecting point he swr| chamnber, ®I5 and DL and
D2 bei ngp t heocangrEiags pPinke bat | Ehe noawd el arrhamierswir:| Thanbéeed

respecti vel }éonaﬁl%ép%! ngd Aboyga LB a-ay koW Pein S€rosbesbetgbh of the
swrl chanber is a | esser dinension than the dianmeter. The larger the ratio

of the swi rPtcrﬁ?ﬁ)ePOEFP&ﬁ@tlé‘B tRPiMe 2@ nebe| Swidty efhamast & (BReD ), the

nmore ef fect Eé@l:iy cori ¥ie | ah \yHd exccmef Oh&t 2R awiueghagl et eeeqt i al
speed, which precondi tion, for goo tom zaé of the fluid, can be

set up at tfE™ 382’2 t PBE. 4% t RBS ’?ﬁt arpar %%n%r i anet er,
t he speems aheZEthalﬁmaarﬂeﬁdﬂdﬁndumﬁguxréﬁeﬁﬁﬁﬂswmr&h@hnnbenttam al so be

lover than ip. ghe & se98t, srrgl I gr wir | cha er di {EBLELS: hse. Recause
t6°F B %er

of the Iarger *Padi aF dist ancé e nozzl e” ou?le? Opénr ng
ci rcunf er enmantepneideasynivetmyd ofCose e 19 tihe tﬁeur,@senm theger 30

Swirl chanbgméuara{aaﬁﬁef h@ CraRs- ﬁéEBb&“%ln&U&é@Q@é Afrd hexhegdnegndui ts
can be of |arger _design. The production of the tangential feed conduits is

t her eby rendefB8L¥i Wiltdy refrrence rtakashiprdbRafdedrgErah ¥#BIdase of an

excessiyel yThérgﬁf@il ete{o tie 88l [donth ddambRE @a@@tﬁﬁ tWhildhe ora&zl e
outl et dianeter, however, there is a decrease _n H Ci rcugf erential speed
it g

because of ER8Pwal#UF}ikYions 013 T§BRIBys 1@h aPPahgERent $7f or
di fferent vabngnhceﬁbﬁdmms efarieidlee o rleprasarigshd N Fhpures 11 to
13. It holds for CIrCUIt va |antst%h wq,bhggggg{ng that in

accor dance W th3 ]'—‘l‘lﬁﬁfngn tfﬁat
In the case of full load the overall liquid throughput

20 Fg is subdivided over all the tangential feed conduits
4a, 4b, 4c and 4d by forming the tangential subflows
Tt1, Te2, Tes and Tey. This is achieved by subdividing the
total fluid flow Fg into two subflows T; and T, which
are respectively applied to the feed lines 5a and 5b.
25 The subflow T, which is applied to the tangential feed
conduits 4b and 4d, that is to say the tangential
subflows T¢; and T.4 (Figure 5) can be influenced by
controlling the valve 7, that is to say the throughput
of the tangential subflows T., and T,y can be controlled
30 thereby. The 1liquid flow T, is subdivided over the
tangential feed conduits T, and T¢3. The overall
throughput drops in the case of part load. As a
countermeasure, the subflow T, in the branch line 8,
which supplies the tangential feed conduits 4b and 4d
35 wvia the feed line Sb, is choked by means of the valve
7. A larger throughput T.; and T3 thereby passes into
the tangential feed conduits 4a and 4c. The inlet speed
in these feed conduits rises there despite a falling
overall throughput, and therefore leads to a constant



5 control intervention in the throughput of the fluid flow is undertaken
outside the nozzle either via a valve or separate punps. Controllers or
control “menbers are understood to be all possibilities of intervention

whi ch act on the throughput of the flui @ fl ow such as, 10 for exanple,
throttling by means of valves, influencing the characteristic of a punp by
cﬂangi ngI tplesvs%eﬁhg)f rﬁdSkarﬁe’ﬂtif el’athOI’tHé’lgfd\itlﬂ%t Thepdnridiers swii witsd on of
the tota ui ow,.F~ into further su ows T1, Tz etc. can.be .

anti of pat ed TTEHE 1 HAE dbOuFrBiet | BimEhoorotoratant” fsR ALY A9 to Tis
are always fmzhaehed tWlerswittHe chardesrl it angermiugtiput. i t leeiddse jofstt he
enbodi nent i 15 Fj 0 h a bd.fl,aw F~ f b ﬁg[g) 11 is
subdi vi ded f#}&%@b{d\/\%ﬁ SEE?{’gﬁé *fteaﬁfdé%,é%%%'y#gﬁ t4§ t ned sgmg’rl xgﬁa er via 20
one tangént ifged ceendwhwi ¢bTendadd Rre axehlonpethafifeetadf f dfertthe

cross-secti anadrsUr f agBgoabgnplie comgsd | ngveAl ntmdfé_thgt§%?iy9ha"§?ﬁr 3 of
the nozzle 14. A valve 7 iS Incorporated into the |ine for the subflow T2,

which is conf¥%aPE ot ' PRt 2P kMRl U R WPE e 3BEEHRA | ar ger
Cross-sect i om-'ﬁé §@|@¢>ﬂaecfatsethhﬂ11¢cg?|n@&ﬁiTB@ _thtie.:ﬁtelcp wlﬁngw'th!e @leamery . An
appropriate throttling o e subflow Tz, si t anequsly varies the
tangential St rﬁztan&%ﬁhdsmferﬁq%cé§ Eﬁ& cﬁorr&ﬁﬂ]er%ﬁt ':EF é&é’é’d of the
fluid im0t hesiswé r inchaohguncandnt hertdby a30t hheudghpptspaeiclumreheririshe fl ui d
eer ges f r omiNg 510221 fno THiB DBSLC AT ianta qiAId s ke Layestaytlay on
producti on. e case w g const antFi qui Y oughput “w bé di'scussed.
The |iquid ite fidte vidrst |¢aee. ahl Bbet dvopubfikewdsate ber medulppda in

bi furcation. S Zéorf wors ﬂ%ﬂ% apgnhkeubhputed Ay asValeesddynstream
of the val vec, the subeon Is fed to t%e feegbcgl‘ﬁlddit Wi tﬁ tﬁe Isasr,ger

cross-sect i difal 18grease. thie eubflewi hHghcageBPAiesgithén, faedellyNfhen t he

val ve issfuldy, opra @veralllithfshdpet 058d.td NbkhaegAsecOhsBahitil Iy opened
valve, the liquid t roughlgut is.djstributed o

. )fgr bot h f.%ed condtcjiié%s. The
ci r cunf er ent TS e @ hatPPTIPT bRt CYAFURT at e OPRAE! *FaPéPSF oSyt ace of
the swirl 5 ichatbebe atbptiesd cif canflamydn allrepeed zies ihedebyredisoAl owest

at the nozzl t i . e | S by I.rc enti al
speed at theﬁﬁrtc)%ﬁz rg %%%-Pg?]?\/\%g%%?ﬁ}eﬁ%\bgl \?efsi‘% g‘ﬁ%gg ) &ﬁ]g&}éﬂ oyl[(?]: %Elhe
smal | est cr etplsatad ornegpregdntat bin t hint whigeed 40 epddubfs dEh&Esi nes t he

ratio obopardaddact 101 f ¢bkdl 0aghabich. can beasehi @tftherdithidh  henease of

whi ch the atom zation properties do not essenti aI_I% change. The  circuit
e

vari ant sholPFHLe Hfirghavn e r BEQoVRYE 0~ t RRen¥28Ped &fofin VERTECGdr e 6,
havi ng a swiddrarefdesntl?2 dih Fhecedarce wirkdh Eihgur &i@w The aisr caint
variant represented in Fi e 1 iffers from Ci it ri hown in
Figure 11 onéflf/ralmr?ee%eaqutﬂgc%h%?%oévjvb iéh%o eg%gg}vf’lggg'i rr#’% (&Jlr@ijg%tla%ngenti al
subfl ow, butcemmrisds eshearkpas | hbdyubft onez20eTtiRydWca , anthert 4widsdse sum

of the gE0SS&RGIH 0D3l Sl aGSre AT piheet AP0 o f e eORdULLE 2hel hE
connecting point 1s larger than the anal ogous _cross-sectional surface for
the tangent iGAP stBf| NPIRL . 181 S9Fevest gerter 688 sBeTFbRalodyr fhce BYs

designed in comparison with the nozzle represented in Figures 1 to
4, the feed 1lines 5a and 65b are arranged not
horizontally but vertically in the nozzle body 1. The

30 subdivision of the feed 1lines 5a and 5b over the
vertical conduits 4a’, 4b’ and 4d’ as well as the
tangential feed conduits 4a, 4b and 4d, which open into

the swirl chamber 3, is performed in the swirl member

12, which is designed as an interchangeable insert.

35 Arranged on the underside of the swirl member is a
corresponding cutout for the nozzle plate 2, in which

the nozzle outlet opening 6 is located. The line
branches 8 and 9, which are connected to the feed lines

S5a and 5b, as well as the line 10 for the total fluid



25 the case of a circuit variant in accordance with Figure 11 to be very
large in relation to the smaller cross-sectional surface, there is the risk
that asynmetries can occur in the flow of the fluid in the swirl chanber
The variant represented in Figure 12 - 903G proposed in order to avoid this
di sadvant age. The sane variant renders it possible to arrive at feed

condui t s whifghwar gighr apged ;gyrﬁ;s tihe, l la&er tﬁéer@fr§h§érﬁ§1@t Ofoﬂ th%W rl
chanber and th%refore Iead%to %K cal flow. ghof th

cross- sect | SIS FRIRE of RS BBStéﬂﬁcéﬁP?ﬁ?theﬂinmn Ft%lf@ Bar ger at
t he connect iwiggioiid ¢dmmetthad o6 the rlanm rBing deednoondeptreskntled s fed

by the subfl i.ch dia | uenced directly via the val ve. - 15 In
t he case OfE¥%%%QI?EUI%'V§%ﬁgP ‘shown in Figure 13, the design of the

nozzl e i 8§ silihd dread Line (fa%enetﬂfgetmeir@leslhgnsWhrhcmembancézmﬁnhOFitger e 12.
qhe diferenia el stenafif ak Lhefei iy BReREANGRING RangbAtanf Ui d

flow, but two separate su re influenced pen ently of
one anot her ffed eenrdit¥t c4amr hecf@pdbubipre 130 Mergascoipokae edviitido t he

lines, and sRemdd aal | yhty @v&h@é@@wﬂt@@néee\eg 8b' t BRAPUARS. whAchhe case
of the conveyance of 10 s ensi ons, |t is sonetines ge%es ary to avoid
f

bl ockage t hfdifg Fa9Res ey cnested a0 a tRRIeREaLf L8Ry &SN iEocks,
si nce ObGtI‘ldeil@flStldan(R)Id‘lﬁfé/\ll'B)e otwdr dilfiff drerthevef De@ Bebediaeytto use a

ariant in n be 1nfluenced in wa 15 can be
;er}orneh bbeég%ué%lr\ﬁﬁﬁ@? %é %ﬁ%pge%ﬁ%%%ng?gcﬁﬁr5e9§53?aznggst|c IS
vari ed. | n @ccasdancepnvtilew d ©rvddtanm wisev its, medpdat ieadly subf | ow of
eccentric waijn SgLeW; PUiBRndd: 1Ll M‘Oééc g&gﬂgép‘{f it 3daphed vi g;a change

in speed. The present invention can red in su cases wher e
it is necess&@eptiligadofjuridia FwWigk H“%ﬂ\beﬂ’erfelh@wrtlhw@uﬁh‘ﬁuf@ fo Kedpkehe j et

angl e ofsthepd ungteeerglmefrsqmﬂheme%é&e gonsidntacddidance (R18RY O
i nfluence the cont rol jet angle. In the case of conventiagnal swrl

f
nozzl es, a 339U &r ]igt %ﬁ@FEP?g a‘&IPl]r%véfﬂthﬁ‘“i%cFé&gieHﬁlﬁllrroESﬁﬁut An

i ncrease | nddmeiulctts &gl etbM tThd Refreasd r@ucﬁ»\@rtalhé ttdsrp ougdplt ahd thkew se to
be noted i n_t.he qgsg of tgg%eethod accordi n tion_in

conjunction“ﬁ%ﬂ1 GecJﬁ Mt YAt of R lve yThe fgi OMY%EI%PFuation
results in Eheowasa dfigure Use die tflbucdrsubflvur Fanflowingcbhdangh with

Figure 34. Rl argib¥em il ey p&eSSéhsdlweeavef@A ft%ouggﬁg&nf;@mbe

i ncreased by openlng the valve. The jet angle is thereby slightly 35
i ncreased. PWELlowE the ARd efepr e388r hes PENRY eFURP™ hE2 VERGESPS

closed, a camglcanthietraigiecifl agkiedvedonduitlba without further
subdivision.

In the variant shown in Figure 8, the subflows T; and T;

25 are not further subdivided and are fed to the swirl

chamber 3 via the respective associated tangential feed
conduit 4a or 4b.

The advantage of the nozzle shown in Figure 6

consists chiefly in that different variant methods can

30 be realized by exchanging the swirl member without the

need to replace the entire nozzle. The details of the

respective nozzle can be configured differently 1in

design terms. This also dependent, in particular, on

the respective case of use or application of the

35 nozzles. The top view of a swirl chamber 3 is

represented in an enlarged fashion in Figure 9, two

tangential feed conduits 4a and 4b opening into the

said chamber. The two feed conduits 4a and 4b have

different cross-sectional surfaces at the connecting



Patent Clains 1. A nmethod for varying the swirling novenent of a fluid in
the swirl chanber (3) of a nozzle, the 5 swirling novenent not being
coupled to the overall throughput of the fluid flow, and the total fluid
flow (F~) being subdivided into a plurality of subflows (T1, Tz) which are
led to the swirl chanber (3) via tangential feed conduits (4a, 4b, 10 4c,
4d) of the sywint chanbeme(3pwithar abbebezedsin that ddreyenbfd Dwsrdell, Tz)

bdi vi ded f dui t 4b, 4c, 4d h diff th
o ose- sect | SHEISLT adds & A8 EEY gt 61 reo1e T 20 rlthamer (3).
it being theoassctiag ddintpono stbdi swsirdncbhmbhe Subinowsailr Hi fEar over
mor e than t"‘ﬂlt%a%;{“ alr T oeg 99@8“' t5s (43 gé@raégg ‘Eﬁr) 'Fifre 9 hy

cross-sectional surfaces are OI’ med from sum o e Cross- sectlonal
surf acesSof thee Wéd@hcohbgnsiqus, Bic a1d 4B; - 4Ghewhtespodeahvh ofAE20 from

the respectiyinenfdow {d1. tha) qiahvddhe %&%éénthew@%%ﬁ%%tlwl
surfaces at the connecting point (S1, Sz) to the swirl chanber (3) of the

respective SUHFRESYHID Sp)antefef byingi prea ]a’rfé?tﬁ%réh%ﬁiv 8 &Meof the

i ndi vi dual tcéd‘rgﬂ‘lil | 24x25 Hybtihe W‘?dﬂfid ,oflt znt?&aec'tfiaﬁ BasbeRggl the t he
swi rl chanber 3% Pz ertaken
t S

t he 2Ur P lLement Lng different
control posHPT Weorbp?Fgf”l (o) s&é‘? aﬁﬁ%%&nd%ﬂ# g%f of
t hroughpat . t3 2swike rcﬁtalmﬁaanaﬁHaltjm waltl alam:ﬂa,cemlmarahéeetczed ofn t hat

in the case gfg m)rcgngﬁ?gg %L\f/o fgeeecld coggﬁaﬁﬁt( 4a, n 46 4d% %Ete t%r%gentl al

subfl ows (Tc-~. a) are i ntfroduced into the SW r chanmber (3)
t hrough crosisitsaagnion sGef deesthe tpeinonmdct ingepekeAtioo tdie Sher|

chanber (3) mamareuﬁ@n&wﬁl tﬁ@d/c&fpﬂ ffeergnt: 1 B¢ SERE- t%'ME@Q%@aSEHEET -
17 3. The nethod as clained in eithér of claine 1 or 2, characterized in

that the subfdiSd sFERABECt hRubFPBRECETDI ™9iRePLt He ¢ avgeFEnaiateed

condui t $5( 4 e, cAtduih tS uﬁ@eé&ﬁkgnchamselﬁhcanvvaysbh@te aelsrighlaa case of
a required hi swirl intensity at the outlet fromth esgl chanber (3)

hi gher
the |arger ﬁ%f?oﬁl(rﬁﬁla&r THRSE oA M d 1T oWEED) $35%pft 1f£8rF8tt he
tangential feeetcoreiticnali tduttwcesrdter tbenssesberednah ausfiad@aer sum of

the 10 crosss Sye% 0&% n%“rffacc?fffér%ﬂt‘? %9%8%%&%9 zFA (%spé%)clb% the

swi rl chanber Vi C€é Vers n one
claims 1 to tBDrQﬁ’laraé:ct ghisedrphnthatItn akso caasr@ngesa ch@sgdyi nfremt he

total byl d fiqud ) chat ! heSeasgohc faf Ulfedioadhingiicd 030 oy albng mode
and with the ai ntainin he, swirl intens at the,outlet fromthe
swirl chanbErar(g% %ﬁm‘%l %é%ﬂ%no‘?umﬂ&em%a/ BSPPeFEABIOPOLRE f1 uid
flow the suwadi ¢hei oawirl chamber, for example they can have a
constant conduit c¢ross section, or the conduit cross
section can taper in the direction toward the swirl
25 chamber. In the case of two tangential feed conduits of
a nozzle, as represented in Figures 9 and 10, it is
mandatory for these conduits to have different
cross-sectional surfaces at the connecting points to
the swirl chamber. In the case of more than two
30 tangential feed conduits, the latter can have the same
cross-sectional surface at the connecting point to the
swirl chamber, it then being essential only that the
sums of the relevant cross-sectional surfaces which are
assigned to the regpective subflows T, and T, or the
35 associated conduits differ.
A further important design feature is the ratio of the
diameter D; of the nozzle outlet opening to the
diameter D, of the swirl chamber, the aim being that

the ratio D;:D; should be in a range from 2 to 12. In



20 of the tangential subflows (Ttl, Tca. Tca. Tca) is undertaken in such a
way that the ratio of the sum of the cross-sectional surfaces of the
affected feed conduits at full load to the sumof the cross-sectional
surfaces of the affected 25 tangential *feed conduits at part | oad
corresponds at least to the volunetric flowratio of full |oad to part

| oad. 5. Théheetdesk asf chaidwdigm ofie aofnat @i erswithoad pRBirahiaracbéri zed in

that the totghobhiid,f 'f%\é_fd<Faﬂu%tssubdftv'&edeig%&%x@ fflb% Wof {dy T2)

which are int uced tangenti a ifdto the sw via one feed
conduit (4aargbyissshbutied mfﬂmwumn sthonpeccwnfexendre Phir ghe

cross-sectignak, 35 spkfare alridie cq,rfneghbngs‘ppfpt c(lélnbe%z) §@ tRgsSW rl
chanber (3) being controlled by a control menmber (.7 ) . AVENDED SHEET -

18 6. The REOHEH 40 Mealti@NtRdsRIDILQH di awit) chamheacidi 588 in that
the total ftubdsf|sawtions iSfsubei Walrfbritiid nPeedt Banduwessuhf | ems (Ttl
Tta, Tts, Tta inflr.oduced %a e%_‘falsﬁl. i.nt "t}:g 5 swrl hanber rg3%

| east two t SRGBREFANIsREFPEwS 1“3’?} & P Bran Jn@%l“%’f? om one
subfl ow (TZ)in aacoirdansebfwioni (éi'Z)spwbd)féetian@e:mq alariceespeonflica 1y 4b, 4c,
4d) at the 88”@83&5&? point (S1, SZ) to the swirl chanber (3) yield the

hi ghest 10 val ué”in the sumof the cross-sectional surfaces is controlled
by nmeans® of a control nenber (7, 11, 11' ) . 7. The nethod as clainmed in
one of clainms 1 to 6,285 characterized in that a punp (11, 11') and/or a
valve (7) are used a cpntTdl-tenbers. 8. The nethod as clained in one of

claims 1 to 7, characéterized in that the subflows (T1l, T2) are 20
controlled independently of one anot her by changing the delivery rate of

the respectj ve, 2‘?‘3{ &{'}%l)l?erh'léherr@élnog a w%%{:gli_onﬁ oéhcl ainms 1

to 8, 25 chara eri t WO separate su 2) f of M1 t he
total fluidcPhdwitFat  thechopherhéss sa@bmtovxgo(the Vi rei elepegn £ ol | ow

(T2) beigg gHRdpYi dad @ée'beQn%l Wi 1 §YaRbe s AD08R kRl fRRA et nozzle
and the swirl chamber, respectively, as explained
above. In a way known per se, the height of the swirl
chamber is a lesser dimension than the diameter. The
larger the ratio of the swirl chamber diameter to the

20 nozzle outlet diameter (D;:D;), the more effectively a
potential vortex can form and a high circumferential
speed, which is a precondition for good atomization of
the fluid, can be set up at the nozzle outlet. In the
case of a large swirl chamber diameter, the speeds at

25 the inner lateral surface of the swirl chamber can also
be lower than in the case of smaller swirl chamber
diameters, since, because of the larger radial distance
to the nozzle outlet opening higher circumferential
speeds are formed. Consequently, in the case of larger

30 swirl chamber diameters the cross-sectional surfaces of
the feed conduits can be of larger design. The
production of the tangential feed conduits is thereby
rendered simpler, and the risk of blockage drops. In
the case of an excessively large ratio of the swirl

35 chamber diameter to the nozzle outlet diameter,
however, there is a decrease in the circumferential

speed because of the wall friction.



30 conduits

(4b, 4c, 4d) to formthe corresponding subflows (Tt2, Tt

10. The method as clained in one of clains 1 to 9, characterized in
i nfluerce is exercised in a 35 stepless fashion on the division ratio of
the subflows ( T1, T2 ) by the di fferemt® control of at |east one of the
subflows (TlI, TZ) and the subdivision of the subflows (Tl, Tz) aver
AVENDED SHERRricus|9 cirgufent i arréeedmenhdui for(4difiprent, ad@riamtsuch a

way that thepMdilndit JIRYENESL -1 Bt BEe SYEpL68APRET 163k iBire@niROldLd, and

t hereby the
openi ng (6)

cl ai nmed EPT%%%&%‘O}?I -?:igggr%rfe%} 1%’?% %gdcttr}ger ?%beri zed in that theft;gln e

subf | ows

drop size of the fluid energing fromthe nozzle outlet 5

a, Tca)
t hat

t he

L3 i ddr eds¥dior fRicr dded ths [ NGAIE coRSEAMtS n stR¥hcase of
vari ations iimdinglifRi ethat pat agetersadlket heidh uFdguld. sTher et heteas

1

T ?‘P‘%ha ertis)

nti al
at they

lie on the fAmsv aisal undertdakahe. ouZsidde tirt hadzadecl el neeri nriene aof

clains 1 to

Tt3, Tra) are’in

Sl MR A S0, Db HIELLPDOSE Lol et bl LT,

roduc nt o Wi T er S

i. Ttz,

di stribut ed ansi funddystovad thebentadd aposaileibit tes fafeinherzehti2d 13. The
met hod as clajined 44 058 PheC ﬂ'r%%g%gh % t?l{éar@lc&f‘ci!ffgw' BubRakgt h
bf | ows 1, Tz

i nfl uence on the throughput of the~s

i s undertaken o

e
ut si de

the noz¥fe (frz) exmanpile, THECokthbed aBY chapRedof nvaheess AR&LREnTing 13,
characteri zegd nchdwed ctdiei stpdi WesiPNp@hp t B swahigaws (chle Tapedar o0

t he tangent%ﬁ%airbfloms (Tt T{z, Tt 3 taz Ls under.t aken insi_de. or
outsi de t he atepy) onEhg lake. mEbRofUEEPeF aPHRAIYASORR BF EPS
14, charact exatzdd fhuidatfliow the éase dumihdmcsebslowsoagr afry ehequghput

the jet angl e of the atom

that the 35

ed.fluid is.nintained e f

Bt e FEBASe et et SHIRLEE ShAORRE L HHE Rogli],

rm ng
mne 1 to

act
[ sic]

i s subdi¥i dgtheoveubfhews afgentoalT:i eadeconiduits fdd, ifso 4the 4dyiwilt h t he
| ar gest cro§§ﬁﬁﬁﬁﬁjq@ﬂgéﬂgﬂg¥¥§;n sum of the
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In the case of the embodiment shown in Figure 10, the
total fluid flow Fg fed by a pump 11 is subdivided into
two subflows Ty and T,, and fed to the swirl chamber via
one tangential feed conduit T.; and T.; each, which have
different cross-sectional surfaces at the connecting
point to the swirl chamber 3 of the nozzle 14. A valve
7 1is incorporated into the line for the subflow T3,
which is connected to the tangential feed conduit with
the larger cross-sectional surface at the connecting
point to the swirl chamber. An appropriate throttling
of the subflow T, simultaneously varies the tangential
subflow T.; and thus influences the circumferential
gpeed of the fluid in the swirl chamber, and thereby
the drop spectrum when the £fluid emerges from the
nozzle.

This basic variant entails the lowest outlay on
production. The case with a constant liquid throughput
will be discussed. The liquid is fed via a line, and
two subflows are formed by a bifurcation. The size of
one subflow can be limited by a valve. Downstream of
the valve, the subflow is fed to the feed conduit with
the larger cross-sectional surface. The two limiting

cases are given, namely when the valve is fully open or



AVENDED SHEET - 20 5 16. 10 15 20 25 30 35 cross-sectional surfaces at
the connecting point (S1, Sz) to the swirl chanber (3) is increased with
respect’ to the other subflow (TI). The nethod as clainmed in one of clains 1
to 15, characterized in that in the ca3é of a constant overall throughput
the jet angle of the atom zed fluid is increased by virtue of the fact that
the total flfuildypredssede. iBninbeeaasd affidat heilslubfdpamgdzyahech the

subdi vi ded q\i(aréletdhe Eﬁf&?@ﬁﬂﬁ@{ fq%d (o1 J%%u croség 4C’bc§l§% Wif'[e 4 he

| argest cross tiona ace Or sumo s-sectional surfaces at
t he connect cogdpditst. (The Szincanflerennipll chaeser hap | dteeddewgshith

respect to thguet her sulfd owWd) .1dterane &BEADS asoel atArd kRigne of
claine 1 to 111@ characterlzed in that said nethod is used to atom ze

i qui ds i t FORESEId B9 gERRsC1FRBTEPEENEIBL BRESGas Dr - BRTACY eRLREr

i ndi vi dual | Yowes@s atnm xher enopeiag camleaf;t ectrte_o amgaxrelsabl &adwier | HBg
novenent before e gi ng romthe n zzl e. ]_f temfor carryl ng
¥ 13 e di 3‘

out the met REFYES I ?n %’fr‘F‘é‘B TN cl 8P#&Lhavi ng ~
swi rl generautdetn whenoh thei dsalare det cbbabdng BiutreaniaxicsE, the swirl

gener at or I.ag oyl (3 ] a ural ta tial
feed condui %Q{Q(‘l.&%s%b,ac%!,éfﬁ% 1e pge?%%g?y g’ tﬁ:g{ svmt? Ochgnggr {3) as
wel | asl@an eondettepasiteymigles diw acttad zef part hbead)tonfuhé d¢asd of an

arr angenent of oo 48eeheC ONMY dPed 48anAC)id hEhleatézfsre hafe v@hldéﬁ fepgnt

cross-sectional surface at the connecting point (SI, SZ) to the swrl
chanber (3) atoddasiom pFePerstesdf dgn ngl aﬁ@éﬁéﬁf—aéiym@n%ﬂ Twe

tangential teedugenditsadtashdn 46 Hijuider]l atbet-cbpwadd fier eak and/ or

h rANDH
the same ¢ OSS NE s oé%[%% Figure 6, having a swirl member 12 in

15 accordance with Figure 8.
The circuit variant represented in Figure 12 differs
from the circuit wvariant shown in Figure 11 only in
that the subflow T; 1is not subdivided into one
tangential subflow, but over three tangential subflows
20 Ti2, Tz and Tyy whose sum of the cross-sectional
surfaces of the tangential feed conduits at the
connecting point is larger than the analogous
cross-sectional surface for the tangential subflow T;.
If the larger cross-sectional surface is designed in
25 the case of a circuit variant in accordance with
Figure 11 to be very large in relation to the smaller
cross-sectional surface, there 1is the risk that
asymmetries can occur in the flow of the fluid in the
swirl chamber. The variant represented in Figure 12 is
30 proposed in order to avoid this disadvantage. The same
variant renders it possible to arrive at feed conduits
which are arranged over the inner lateral surface of
the swirl chamber and therefore lead to a symmetrical
flow. The sum of the cross-sectional surfaces of these
35 tangential feed conduits is larger at the connecting
point than that of the remaining feed conduit which is
fed by the subflow which is not influenced directly via

the valve.



- 21 sectional surfaces at the connecting point (S1, S2) to the swrl
chanber (3), and individual tangential feed conduits (4a, 4c, 4b, 4d) are
cohnected to separate feed lines (8, 9), the 5 sumof the cross-sectional
surfaces of the tangential feed conduitl$ (4a, 4b, 4c, 4d) at the connecting
point (S1, S2) to the swirl chanber (3), which are connected to different
feed lines (8 or 9),Irbethg diddeer eft ,tland cliGca)ita captinak nemdber G(n, 11,
11') operati i.nd n I f thr ut _is._incqrpo in | east
one of the fﬁég;dl%'oﬁl Ui ?@Q 4ée,8138' ,O%Z%q?e 4130,22115% ng,égﬁﬁg# 1%;3 ghfesi de the
swirl gener&agre 95 Ide Theshwzzlhie systendascel aiitbd Fihgetrai b2 18The
characteriz i t -aé}g%n'a e duit cAc, 4d) at the
connecti ng %fﬂf{éxﬁéﬁ% Sé;%)étlo t e£éwk?%€cﬂ§%ggr qﬁS)%l%g%%aéﬁglégngéhéi ght and
20 the sanetetad dfiveed efdowi ddnt BiwvoBEpparage Tiohbew$ e Tsysdndmlas

claimed in eifdherigf16babd8 18 n@eplacshtanactsri zedd n 4hatnthe different
cross-sectional surfaces or the forned suns of t,he, 25 cross-secti onal
surfaces di FEEH ifor BOFRaPSF FacPBiPsf U4, 211’ THEGRIZRI A St &RFas

ccl ai med i ntore lafned aiarm Kpddi fAaXRanaet £rérethge nihhahet bpekangent i al
feed 30 conquits (4a, 4b, 4d)with the sane cross-sectional surfaces at

t he connect ?:lr%lée poﬁﬁﬁpf&,%) %}glet he" W r | g?han%oé? (ﬁorﬁfeeyac%%enec? dto a
comon Ieedduspensdars,9 )ifThe isozzd@nstyitesn aseckaiseey | ntoneagbidl ai ns 18
to 20 char agherd [ ot f ghgent i eed congduits a 4c4d)wi th
t he sane Icg)s}%;dt}gdt eegﬁtéjhrlf%élr 1?%) org%)&icgolncggsp‘f 62 a%ltrlrstgfé gétggnggnti al
feed with t Velymfe chneqdksy poimcear eoksbmect tonso gan220thRswhsezl e

system as clidigd | fit 08 Uh&SiH IR 18eL0s8dry CRY AGEET a2 6¢hi faddhaina
steplessly settable control nenber (7, 11, 1}1' is incorporated into at

| east one oWhHH?f%%kﬁ%?%%sc?B gpgﬁqfluenced in another way. This

15 can be performed by positive displacement pumps whose

discharge characteristic is wvaried. In accordance with
this wvariant, use is made in each subflow of eccentric
worm screw pumps 11, 11’ whose throughput is adapted
via a change in speed. The present invention can also
20 be applied in such cases where it 1is necessary in
conjunction with different throughputs to keep the jet
angle of the fluid emerging from the nozzle constant,
that is to say to influence the control of the jet
angle. In the case of conventional swirl nozzles, a
25 larger jet angle is achieved with increasing
throughput.
An increase in the jet angle with increasing overall
throughput is likewise to be noted in the case of the
method according to the invention in conjunction with a
30 constant ratio of subflows. The following situation
results in the case of the use of the circuit variant
in accordance with Figure 11. For a given outlet
pressure, the overall throughput can be increased by
opening the valve. The jet angle is thereby slightly
35 increased. Thus, if the outlet pressure is lowered when

the valve is closed, a constant jet angle is achieved.



"AMENDED SHEET - 22 23. The nozzle systemas clainmed in claim 22,
characterized in that the control nenber is a punp (11, 11') or a valve
(7). 5°24. The nozzle systemas claine |n one of clainms 18 to 23,
characterized in that the valve (7) is |ncorporated into the feed line (8
or 9) which_is connected to the tangential feed conduits (4a, 4b, 10 4c,

4d) with thEateRgeCladmdss.-sectional surface or sum of the cross- sect i onal
surfaces at the connecting point (S1, S2) to the swirl chanber (3). 25. The
nozzl e systﬁn1as cl ai nmed iﬁgone of cl ai 18 15 to 24, characterized in

that the ceftral PaxX¥t Yo rGEY Wit FORal SR FREsMBYePRBE t fHgefit i al
feed conduits (4&ludh, xh:tnd)sﬂlﬂmechamnettlmg pﬂfnhtnmﬁjkﬁsmthé chanber
(3) liedn a pla Cross. tlonal sur f Ces Al & r

di stributed Uﬂlf%% %QQ % i eﬁbsz%:sy'%Qﬁncoup ‘fﬂ% ?%goﬁggggl | ai rs 18
to 25, charactertb@dughpuhabﬂﬂuhaaﬁgendléﬂoWeeandomwﬁtquakifhu;d4c 4d)
are arranged |yi n th i di z| gesystem
as clainmed in onEQS? F ) gfg%ge %ébagﬁgggétég?%gd |nplﬁ?31geguﬁgf(ll) is
i ncor por at ed |ntéubﬁéOW€ed (Th neT{)10)whigh t hare otked 3¢E@ | Wike f I BWiYE~) and

the feed line (1@hambeguhd) vuﬂieai tﬁﬁgeﬁﬁ\@aﬁuQEleQden@%ﬁt@ (48, Wabch are
connected to separate ondU|ts '

, Iq&ated in the
nozzl e %4), whi éf-afé c8ﬁné%¥%x?%%f%nﬁ?QW$ﬁ§énf?%ﬂ ?Qﬁ%ﬁ?ﬁéﬁﬁﬁ? (¥d, 4b, 35
4c, 4d) each mhlchahauﬁedshbenem@ QH9$ST§ﬁcéréw§&bdﬁvidﬁ&ﬁbvﬁrtfébd
connecti ng p0|nt

i ncor por at ed i nt§ ég Eééd&loal 2?8 ngbekﬁ(ﬁ%%)ﬁ)lgﬁﬁhe Vat I(7) s
cross-sectional surfaces at the connecting point
to the swirl chamber (3), it being the case that

15 upon subdivision of the subflows (T;, T;) over more
than two tangential feed conduits (4a, 4b, 4c,
4d), the cross-sectional surfaces are formed from
the sum of the cross-sectional surfaces of the
feed conduits (4a, 4c or 4b, 4d) which branch off

20 from the respective subflow (T;, T;), and the sums
of the cross-sectional surfaces at the connecting
point (5;, S;) to the swirl chamber (3) of the
respective subflows (T, T:) therefore differ, and
the subdivision of the individual tangential

25 subflows (T¢1, Tea, Tes, Tes) passing into the swirl
chamber (3) is undertaken for the purpose of
implementing different control possibilities

during the operating state independently of

throughput.
30
2. The method as claimed in claim 1, characterized in
that in the case of more than two feed conduits
(4a, 4b, 4c, 4d) the tangential subflows
(Tea, Tea, Tes, Trs) are introduced into the swirl
35 chamber (3) through cross-sectional surfaces at

the connecting point to the swirl chamber (3)

which are identical and/or different in size.

AMENDED SHEET



- 23 connected to the tangential feed conduit (4a) with the |arger
crgss-sectional surface at the connecting point (S1, S2) to the swrl
chanber (3) . 5 28. The nozzle systemas clained in one of clains 18 to 26,
characterized in that a punp (7) [sic] ]i7s“|ncorporated into the feed |ine
(10) for the total fluid flow (FG and the feed line (10) is subdivided
into two subfi ow Thehesetigod opswhilalimgde 110 eddrsectatl ¢basepalabe cgnduits

(5a, 5b, 4a', 4bchaédactehélded ! oLat edhip t@ﬁeno%abgig}ééonon%fcorl%%lt (5a)
bei ng connected to.one tangential feed conduit (4a), _and the other conduit
(5b) being conne I ¥WS bhwr diel t GVeFr EhRgEAREENtiaddfesdc emadiviss( 4b, 4c,
4d), and the val vi@dahei4ly, i acpr pa) aﬁgduinlﬁﬂ‘é&tfafk%nsqt?f'él%ﬂié‘ew3$) tWaicch is
connected to a pl-glraéljléycgf ol a;‘?enti al f.ee% onduits. 20 29. The nozzle
system as cl ai med’i n"one“8fcIHi nid IEIHATSE, ct B2k Pk enRAL Yt he
nozzle (14) is c@tnethed totilet sépamattchd eethvirineshathbed) iMmHo whaiech in
each case one pu I!g%;!r, o AS igorporate aone feed line ( bei ng
connected to 25 :)ﬂr%e t_ang;esjtﬁﬁlg“ﬁf‘lelgz 8%0%%84%),%%5&?&@ Ser& (%)éédlfsi ne (8)
bei ng connect ed #®PaigArkdi theoft anmegdnitalal féeddcondduitss Witth 4he 4d).

30. The nozzl e s¢shemMeads a3 I of I 18.30 2
¥ %r@s@%e‘c@:.?)?x%l g.ﬁ&%ag@ 52) s%ﬁ t%g SGhe

charactﬁéi zed in that the quotient of the dianeter

chamber*{3) and CRESE-FFEterneERl) SeFfages ngEz| eheutdoamespdmiangpObhtof t he

swirl chanber (3)(sis §5) adange dwom Zhowd: 8P 3hndhe dOZAlE SYSt em as
clained in one of clainse 18 to 31, characterized in that the ratio of

double the width or double the dianeter of the inlet opening of the

respective tangefhealmdtdust casduilaiMdNDER SMEETof —124md 48) t‘lr;b,3§0, 4d)
at the connectingypeip > S2) t he.switl chanber_(3) divided by the
di f ference between thekg\%ﬁ%fedcﬁla?nb%r‘é%i %frlns\ttlbfa (O vl Ehé& elBut | et
di amet €¥° (D,) i stBAnltosal Wehudd 5£16w3ZFelThénnddw esaysé emfas ctwined in

one of clainms 181b8d2parehaiRet Sdeatd idy thide tH8a T §80n! LGS af]f?n 9 5a, 5b)
have different connecti ngncross sections in such a way that the feed |lines

which are 10 confiRtPEAIRONPhENEasYdnti dnteasd tyorduithe whsket from
cross-sectional shefawerdr chambeir 14y Cf®sSs SQeLieRal ravhbacss Al he

fg?gg?t Ic(r;%ngg![ Pﬁ,b‘g%‘?‘@%éeégﬁtﬁ&h%ﬁ“g g{l&l e%lgv%), It?leI aéru%ecisfvihsaivoenthe
20 of the tangential subflows (Tei, Tez, Tes, Teq) is
undertaken in such a way that the ratio of the sum
of the cross-sectional surfaces of the affected
feed conduits at full load to the sum of the
cross-sectional surfaces of the affected
25 tangential feed conduits at part load corresponds
at least to the volumetric flow ratio of full load

to part load.

5. The method as claimed in one of claims 1 to 4,
30 characterized in that the total fluid flow (Fg) is
subdivided into two subflows (T., T,) which are
introduced tangentially into the swirl chamber (3)
via one feed conduit (4a, 4b) each, the subflow
which is connected to the larger cross-sectional
35 surface at the connecting point (S;, S,) to the
swirl chamber (3) being controlled by a control

member (7).
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8. The method as claimed in one of claims 1 to 7,

characterized in that the subflows (T;, T:) are

20 controlled independently of one another by
changing the delivery rate of the respective pump
(11, 117).
9. The method as claimed in one of claims 1 to 8,
25 characterized in that two separate subflows

(Ty, T2) form the total fluid flow (Fg), each of
these subflows (T,, T;) being controlled by a pump
(11, 11'), and at least one subflow (T;) being
subdivided over a plurality of tangential feed

30 conduits (4b, 4c, 4d) to form the corresponding
subflows (Tiz, Tez, Tea) .

10. The method as claimed in one of claims 1 to 9,
characterized in that influence is exercised in a

35 stepless fashion on the division ratio of the
subflows (T,, T;) by the different control of at

least one of the subflows (T, T2) and the
subdivision of the subflows (T, T:) over the
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5 opening (6) is increased or decreased, or is held

constant in the case of variations in the material

parameters of the fluid.

11. The method as claimed in one of claims 1 to 10,
10 characterized in that the tangential subflows
(Te1, Tea, Tes, Tes) are fed to the swirl chamber (3)

so that they lie on the same axial coordinate.

12. The method as claimed in one of claims 1 to 11,
15 characterized in that the tangential subflows
(Ter, Tez, Tes, Tea) are introduced into the swirl
chamber (3) so that they are distributed uniformly
over the interior lateral surface thereof.

20 13. The method as claimed in one of claims 1 to 12,
characterized in that the influence on the
throughput of the subflows (T;, T;) is undertaken
outside the nozzle (14).

25 14. The method as claimed in one of claims 1 to 13,
characterized in that the subdivision of the
subflows (Ty T2) for forming the tangential
subflows (T¢1, Tez, Tes, Teq) 1s undertaken inside or

outside the nozzle (14).

30
15. The method as claimed in one of claims 1 to 14,
characterized in that in the case of an increasing
overall throughput the jet angle of the atomized
fluid is maintained by virtue of the fact that the
35 total fluid pressure is reduced and the subflow

(T;) it [sic] is subdivided over the tangential
feed conduits (4a, 4b, 4c, 4d) with the 1largest
cross-sectional surface or sum of the
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19. The nozzle system as claimed in claim 18,
characterized in that the tangential feed conduits
(4a, 4b, 4c, 4d) at the connecting point (S;, S»)
to the swirl chamber (3) have the same height and

20 the same or a different width (B, Bj).

20. The nozzle system as claimed in either of claims

18 or 19, characterized in that the different

cross-sectional surfaces or the formed sums of the

25 cross-sectional surfaces differ by more than a
factor of 4.

21. The nozzle system as claimed in one of claims 18

to 20, characterized in that the tangential feed

30 conduits (4a, 4b, 4c, 4d) with the same
cross-sectional surfaces at the connecting point

(S, S;) to the swirl chamber (3) are connected to

a common feed line (8 or 9).

35 22. The nozzle system as claimed in one of claims 18
to 21, characterized in that a steplessly settable
control member (7, 11, 11’) is incorporated into
at least one of the feed lines (8 or 9).
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to 23, characterized in that the wvalve (7) is
incorporated into the feed line (8 or 9) which is
connected to the tangential feed conduits (4a, 4b,
10 4c, 4d) with the largest cross-sectional surface
or sum of the cross-sectional surfaces at the

connecting point (S;, S») to the swirl chamber (3).

25. The nozzle system as claimed in one of claims 18

15 to 24, characterized in that the central axes of
the cross-sectional surfaces of the tangential

feed conduits (4a, 4b, 4c, 4d) at the connecting

point to the swirl chamber (3) lie in a plane, and

the cross-sectional surfaces are arranged

20 distributed uniformly.

26. The nozzle system as claimed in one of claims 18
to 25, characterized in that the tangential feed
conduits (4a, 4b, 4c, 4d) are arranged 1lying on

25 the same axial coordinate.

27. The nozzle gystem as claimed in one of claims 18
to 26, characterized in that a pump (11) is
incorporated into the feed line (10) for the total

30 fluid flow (Fg) and the feed 1line (10) is
subdivided into two subflow lines (8, 9) which are
connected to separate conduits (5a, 5b, 4a’, 4b’,
4c’, 4d’'), located in the nozzle (14), which are
connected to one tangential feed conduit (4a, 4b,

35 4c, 4d) each which have different cross-sectional
surfaces at the connecting point (S;, S2) to the
swirl chamber (3), and the wvalve (7) is
incorporated into the feed 1line (8) which is
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5 28. The nozzle system as claimed in one of claims 18
to 26, characterized in that a pump (7) [sic] is
incorporated into the feed line (10) for the total
fluid flow (Fg) and the feed 1line (10) is
subdivided into two subflow lines (8, 9) which are

10 connected to separate conduits (5a, 5b, 4a’, 4b‘,
4c’, 4d'), located in the nozzle (14), one conduit
(5a) being connected to one tangential feed
conduit (4a), and the other conduit (5b) being
connected to a plurality of tangential feed
15 conduits (4b, 4¢c, 4d4), and the wvalve being
incorporated into the subflow line (8) which is
connected to a plurality of tangential feed

conduits.

20 29. The nozzle system as claimed in one of claims 18
to 26, characterized in that the nozzle (14) is
connected to two separate feed lines (8, 9) into
which in each <case one pump (11, 11’) is
incorporated, one feed line (9) being connected to

25 one tangential feed duct (4a), and the other feed
line (8) being connected to a plurality of
tangential feed conduits (4b, 4c, 4d).

30. The nozzle system as claimed in one of claims 18

30 to 29, characterized in that the quotient of the
diameter (D;) of the swirl chamber (3) and the

diameter (D;) of the nozzle outlet opening (6) of

the swirl chamber (3) is in a range from 2 to 12.

35 31. The nozzle system as claimed in one of claims 18
to 31, characterized in that the ratio of double
the width or double the diameter of the inlet
opening of the respective tangential feed conduit

AMENDED SHEET



T"#39R () *+,-./0123456789: ; N
<=>? @GABCDEFGHI JKLMNOPQRSTUVWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

10

32.

- 24 -

(4a, 4b, 4c, 4d) at the connecting point (S;, S,)
to the swirl chamber (3) divided by the difference
between the swirl chamber diameter (D,) and the
nozzle outlet diameter (D,) is smaller than 0.5.

The nozzle system as claimed in one of claims 18
to 31, characterized in that the feed lines (8, 9,
5a, 5b) have different connecting cross sections
in such a way that the feed lines which are
connected to the tangential feed conduits whose
cross-sectional surface or sum of the
cross-sectional surfaces at the connecting point
(S1, S2) to the swirl chamber (3) is largest have

the larger connecting cross section.
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