1 Connection Fitting The present invention relates to a connection fitting for the connection of a ring
main with at least one consumer to a storey or rising main branch with inlet and outlet openings which
can be connected to the branch and an intervening merge opening for the ring main which is preceded
in the flow direction by a cross-section constriction. In the field of potable water technology, in
particular for the prevention of microbial ,contamination in potable water pipes, the provision is known
of a connection fitting of the aforementioned type which is positioned after a branch fitting in the flow
direction of the branch. At the branch fittinmﬁﬂmm@\mm‘g@e branch is led off and passed via a ring
main to one or several consumers. The ring main opens into the merge opening of the connection
fiting. Inftany gt the Meras,apeinaip, e Aoncdisein.is o cfoss:sectan constrslion, bigh agts as a
type of nozzle and causes a pressure ditference betweer the junction and the merg% opening, t%rough
which wittea! flowe et reinth 2 sstiowyire thésiggmadintisraldo wibdintelda Rbowite b ansodesst wish
invention.g BERRGHS dRKER DS ARG HESIPRTIVRLLRBISRE RtandsMYthinA Migtey and

within the storey several plumbing units are arranged one behind the othér, each supplied by a ring
main witl§ BFFIGAGOISEIR N HEBRLIBP &Y & FERRG RREHIDY&RERLTBY @kample in several storeys,
connecting plumbing units together which are positioned one above the other. From DE 39 19 074, for
examplena benfiectiast fitiingbtf thewfonententioned iy peaitiknewrias art mkadrigbrpurityniatdsupply
system. Wilh this-prier Knownsonnegtioniting ine ina main flow passed baclciom the ing main into
the branch Is introdticed at an angle of abouit d%grees to the main flot direction ihto the connection
fitting. Théoraainfiowatirémipnvisthkentosiiotieat ditectiohrianwhititioe imdive fiw rditssiien thie flew
within the, branch, The onBRGligRdiLting Kaona. ek DB 390k 0Lk hee-a #1assssacion cppstrision
which acts as a type of venturi nozzle and causes a pressure in the region of the merge opening,
which is Rovitethain BRYYRsSaRSHIEIE brifeh!1as tHiiin AAIERSN A PSInfEFEfe ARBTYNE fRONHHT the
cross-segdignadansifigionntbet flow:Hirackieges fapexmnle aldhrolnlelieraning an gliestie-psgssure
loss occurs. A further connection fitting is known from US 5,622,203. The connection fitting forms part
of a hot-FRAtEF GHRNIAHBIP R PTER B A ER PEUSTHE ROEFAIE IR AR Fipd t6 & bRE PGB Rrater
supply neietitk: Fhe tennestierciiting ensusesithahwithwite £xisaciiomef hahvsater hvamekEaotion
point co%lgﬁtlesd t%therggsg%@ t?%trv%/ﬁéertij% dig%c(t)ltytﬁ}/alike}gef The %con@iectitorllfittéggbacts as a pre of
venturi noz2le which %om%nse‘s & cros<sedtion cons?ricﬂof?, IBPécae e 'in 'the flow ditectidh ¥)§n 5 ’merge
opening fiiptheivigspletivie pipeyredlisedtbydayals andhencrossiamstiemexpihsiothpositionedafterthe
merge openifg theJourdiseelion. Dusdodbaeniu ieet. alower BissaLis s Praduredin g
region of the merge opening (of the gap), through which suction is generated, which allows the water
from the HIRHINEIGH SIPRES ORISTa Biedfal HHRCanR apFrBahilRy SHANEhe CiFQYRIFOBISIFY again,
wherein g cirawiatingnuater Gankegaixedwrithrae-naiahlsreiseivies yaterdremdhe public potable
water supply main. Practical experiments by the applicant have shown that in particular with several
ring mains arr e-behind the other in the direction of the main flow, particular attention must be
oot 10 (L i, L Ies o SO Tt ctale S DR o i g
minimisexk baittaise toatherpressiee sirpplyEgsichmindiitidiras commectipmfiting ertianddtinoniddehind the
other in the A ondieclien soRMARIRIcheha dhL bRl bR dsabied dushingaiteatialdneddng
mains can be reliably ensured to cause flushing of all ring mains in the branch during Water extraction
by a conSHiAeereRs 0 INPARRUIAPY SaERPHETERdHReaanREEHEHIBERErE ffEIaINCRAY MiERsiandd as
low as pegaiblefareeagsh individsralconnestion fiing withouhthe desired hrousiniiow ofdheingmain
stopping with a flow in the branch, for example due to water extraction on a ring main following this

ring maif I RENNAIR R Greet o E Mbotindentd i e HIEseRtIRoETRIGR SEk B YV tiSAS
connectianyfiiting ot theitypeteentioraeddadherisedustivmavhighmay teachtadmpravedfiawich is

relationspip I he teion ot he Hing.maln gesigned o e connection fing Eurtnermarey oc 1o
embodiments of the preséent invention seek to provide a water pipe system with at [éast one storey or
rising mairebeegestiomelvibimretistaral ingnsaiiesvatireoittected dsesepiaratiothanthiste reeopeniags,

and a crg%?ﬁgig%gggg%gggég&ﬁded in the branch between the separation and merge openings of
the assigned ring main, are specified, which fulfil the practical requirements in an improved manner.

A further connection fitting is known from US 5,622,203, The connection fitting forms part of
a hot-water circulation system and connects the hot-water circuiation pipe to a public
potable water supply nefwork. The connection fitling ensures that with the exiraction of hot

water at an extraction point connected to the system hot water is directly avaiiable. The



In one aspect of the present invention, there is provided a connection fitting for the connection of a ring
main with at least one consumer to a storey or rising main branch with inlet and outlet openings which
can be connected to the branch, an intervening merge opening for the ring main which is preceded in
the flow direction by a cross-section constriction, which produces a lower pressure in the region of the
merge opening due to the venturi effect, and means4or varying the passage area of the cross-section
constriction. 2a In accordance with another aspect of the present invention, there is provided a water
pipe system with at least one storey or rising main branch to which several ring mains are connected
via sepafeifioPrhpa g e dpesiads nef yend s veetio v eshsttion H videesbasudion thesiepiaation
and merge QReRINIHEl NG §esignsd g 1BRI8 Hpiamgransh.enfighrediie RLyismeans.ioaNaring
the passage area of the cross-section constriction. According to embodiments of the present invention,
the flow TP Ete A& ANAICR ROER088H By ahe'5tdBEHR GRRPEACE, Hin BN ARBH'R) the Rd2zI8%ype
cross-segtivwricofistiichonirethedsranehd etwaerethe sSbpargiion opémngame theemepgeOfenimaphy a

variable fRsEa0R GERRLOLIDR QBRSSO SAOS R0 ADA AR N RREILIR depeRiangened the

volume flow "3 in the branch, i.e. in dependence of the effective pressure within the & .
emboditfEr 286/l e tRBRIARSHESNOth HEPEMRIERTEBOhEI PR SEBIN OF BERTERRIE FeaIsiing tvater
cross-segiopecangiticlinnhamwtove chawmetesistige irparticsl auiaioy Sew divisions.@pthendistrioution of
partial flows by the ring main on one hand and the branch on the other can be achieved. To achieve
this, the means of varying the profile area of the cross-section constriction can be controlled by a
motor. An{THERANPBFUEISAY He'Pasirieaire da¥cshe db/. RABIHRY cifr SEERLARY oM &kiEmple
be realisethhysai meyinghthiottte lemenhwhichdsoretdtive oamStatiopariiosstsationreossiaction
provided betwe indet and outl enings.in t nch. Accordi a preferred. embaodiment,
this thro?[(tjle e ecrﬁ@é?l ﬁscmeﬁgig(gljtssfgﬁ'it}egﬁp%sﬁﬁ)gn?’ﬁ%%ﬁ%@reﬁgﬁvg%t Sg 'Jé]c?g%ﬁ n\%ﬁ}v feér?it e%ﬁ&ir‘?ﬁm
possibleTbrYEssdctivh asAstAetiba irresewradteri®bBRaRdadividhe eiBAGPhatERssssgivsh one
constricigRiMdtinthedesmation of a-deakags-dewgapodinispreisrsiesbrdinenieasdies thalaxgn
with relat'}/ely I%)leolume flow in the brjr\%h a rPartigl flow passes throu‘ghi the branch so that at ng time
can the ‘?ét%‘r Rw 1R 108 BIAREH BRE% SO RISUGH e gAY Sha it ode iy padd Brrsne
longitudihailnsanalgiehtis dbcatedbetnsendahdisepdratioticuiel ihehgeldpendngsrefitiiatéspeatismiring
mains, WhighHesid Iﬁ%ﬂq@mtﬁ:@?@\&%@%ﬂg@%@w&f BeseflguaesionmtheAampgeniRnedmrlioht
flows in the branch can, for example, then be set if the branch is opened also when not in use, for
exampl& B VAR ARy Hdnih BIadP RN IRIORRING redP e i piaien BN didntXeayardusy
optionalyatriceatyaihiocamtamimatesi watienviAgtbig gy to2in altbmaiiie fowobdintient this effect can also
be achieved in that a bypass permitting the leakage flow is provided in the region of the cross-section
constriction. With this embodiment the throttle element can be located for sealing on the cross-section
constricIPRRASTI &I daRaBE T BRRY pEREH [ SRRugfelty? acuarry o hiagurhdye type
developmemniafdtienpresatriovaintiombicly maydeas ofilepicage Fias telbeqmsiviced tirkicbgiacibtates the
correspopding, |gakage dow, troughihaibranshy ureakage dowsaraliding:the Hadmain, Lty the

use of a throttle as the means of varying the paSsage area, the leakage should be dimensioned such
that up &F&H IRIPAPHIERG YIRS thIRGRY %é‘ﬁ?‘fr‘%‘rﬁeﬂ% AOR EGHRittiGRINAHRANSHROGIE Yhitbhary

with respewirta aiegnnectioarbousingcrdequate fawthotatrovghythe sigrpainanchaisoshieeagbrihe
“”'”terffu,f?ﬁ%?a? @@ﬁp%%@?re‘“@%% é%xg%%‘h&!%%&h's”eé% aﬁé ”&Pdsrﬁgfé% ageRdigly feadlaa, .

through-tflow and thus a tlushing bo e ring main and of the branch.
ring main, are specified, which fulfil the practical requirements in an improved manner.

In one aspect of the present invention, there is provided a connection fitting for the connection of a
ring main with at least one consumer to a storey or rising main branch with inlet and outlet openings
which can be connected to the branch, an intervening merge opening for the ring main which is
preceded in the flow direction by a cross-section constriction, which ‘produces a lower pressure in the
region of the merge opening due fo the venturi effect, and means. for varying the passage area of

the cross-section constriction.



4 According to a preferred embodiment of the present invention the cross-section constriction, i.e. the
embodiment generally formed stationary to the housing of the connection fitting is formed by a cone,
the front surface of which forms a nozzle in the flow direction, i.e. the narrowest cross-section in the
branch and the other conical surface of which is preferably formed as a diffuser and forms a contact
base for a conical counter surface formed by the thréftle element. For the formation of a certain conical
surge characteristic the conical counter surface of the throttle element and the conical surface of the
double cone must not have the same contour and/or slope. On the contrary both surfaces can have
contours and/or slopes which are different from one another. To influence the respective flow

proportidn§ERFETRIIC N iR RIERT BRPEREThAIRIIRBEIFBUGRIPI: BICR BIPTHEGMmErHARPEY Hidtle

elementigiprefesablydneldisnsieciensian hyia sising elemarhassiaamely sushihatdhetheette element
contacts (e gipss-sertion sonstiction n e nital pasiton, The spring, haracteristic of the spring
element¢an be adaap ed 10 Tk intd aélount the desired par%ia ?Iow . and hamely Sepen(?gnt on the
pressuréioi flRiore eindpalifhehassigitsh With BRBENGingcte fidw CATHEn dad e Hintheregreféered
embodimentef the jyeseptinveplion thameansalspdasiguide element which retains the throttle
element for movement. The guide element is preferably supported on the internal circumferential
surface of the housing of the connection fitting so that the throttle element is held and guided in a
defined Araomingvithemtbedhoesingf Withpregarid teca Bymihetiicalifl ove thngughithebidnstalsedrithe
region of the crasseseation canstrioonnaa fhyther pisferied embodiment-of the Riesent iRyeRtiont is

suggested that the guide element and the throttle element are aligned coaxially with respect to one
another 2 fWaRAL HSeTERHBIOTPRE HRE S BAJREWTTR BRIt i 31 BXiaRle WW&%&W%BE% ngte a
further predecredoerthosimentdofdhepreseatiniventioteasrnosectast pariis.previdad, which as well as
the guide element also forms a constriction section positioned in front of it in the flow direction, which
forms the cross-section constriction. Accordingly, the means for varying the passage area of the
cross-section constriction can be installed and realised in the form of a standardised insertion part in
the branch. The means can be used accordingly for retrofitting in normal cylindrical branch pipes from
which ring mains branch off The insertion part can here be inserted into a piece of pipe in the branch.
5 spaced with respect to one another in the circumferential direction. The insertion part is held within
the fitting housing with these locking means. The locking means are preferably formed by latching lugs
which engage in latching grooves formed on the internal circumferential surface of the fitting housing.
Latching grooves are taken to mean recesses which are provided in the circumferential direction
spaced from one another each interacting with a single latching lug. Of course, latching grooves of this
nature can be realised, formed together as a recess running around the internal circumference of the
fitting housing. According to a further preferred embodiment of the present invention the guide element
extends up to the region of the merge opening, i.e. partially covering the merge opening in the region
of the connection fitting and forming a ring-main flow outlet, which passes through the guide section so
that the ring main flow can be passed back through the guide element into the main flow in the branch.
The further embodiment given in Claim 13 offers the possibility of having a so-called inliner within the
connection fitting, which is normally provided as a circulation pipe for a pipe-in-pipe circulation pipe
and normally carries hot water to the consumer. Accordingly, the connection fitting according to this
further development is particularly suitable for a hot-water circulation system. The inner pipe is used
according to a further preferred embodiment to guide the throttle element for movement. Here, for
example, between the external circumferential surface of the inner pipe and the movable throttle
element positioned over it a leakage flow can be permitted which also passes through the passage
area of the cross-section constriction when the throttle element is located in its initial position.



To realise the ring main flow outlet, according to a further preferred embodiment of the present
invention it is suggested that the guide element is provided with several supporting ridges on at least
one of its face-side ends, which specify the external circumferential area and extend in an axial
direction. Adjacent supporting ridges in the circumferential direction form a gap, through which the
introduced ring main flow can pass the guide elemerst in the radial direction with respect to the
longitudinal axis of the branch. On the face-side ends the corresponding supporting ridges are
preferably formed in a funnel shape by means of which insertion of the inner pipe is simplified during
the assambhy obithecnonrectioniéitiingleti€laimisid 6e8ndiilé Spestyrprefétied fhewidimensions ofHde

connection. fittin x\{[ha;cho@(%e E)Or?ven to be suutagle as furtherfqgveloggnenng énrﬁractlcef The ob!ﬁct is

d
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means are assigned to the cross-section constriction, i.e. between the respective separation opening
and the 3e85EeHvE MRS BVEPEHING D a7 BB SgEY M i mamTiEwriR_ CARRRtAEES SMig H RIS e
present invesdigshatnaivandnribe folayinssrssariplion plrneebedimentinceariumation Wbl
drawing. This shows the following: Fig. 1 a perspective view of an insertion part of the embodiment
with theAONARKLR FRARORTATBGIER GRS RN BIBHHIER SHBRIbCHE SRieS AP Aodrding
to Fig. Istatitveafullyropesdatisiti ot of theidnsertonieartichig:s) atlperspectvel sideatievpaiithe inserdon
part illu%grgrgeg in Fig. 1 with the flow output; Fig. 4 a longitudinal section through a part of a branch in
the region 6f the connection fitting with a throttle element in the initial position;

According to a preferred embodiment, this throttle element is held in ifs initial position, which
here gives the position at which the maximum possible cross-section constriction in the branch is
obtained, in the region of the cross-section constriction with the formation of a leakage flow gap.
This preferred embodiment ensures that even with relatively iow volume flow in the branch a
partial flow passes through the branch so that at no time can the total flow in the branch occur
solely through the ring mains and with the byp'éss of that iongifudinai part which is located
between the separation and merge openings of the respective ring mains, which would lead to
microbial contamination of these flow sections. The aforementioned slight flows in the branch
can, for example, then be set if the branch is opened also when not in use, for example, by a
valve at one end, in order to flush the respective branch and to dram stagnant or optionally

microbially contaminated water.

According to an alternative emmbodiment this effect can aiso be achieved in that a bypass
permiiting the leakage flow is provided in the regi'on of the cross-section constriction. With this
embodiment the throttle element can be Eocatedﬁ for sealing on the cross-section constriction
without the leakage flow being impaired. Consequently, according to the further development of
the present invention only a means of leakage has fo be provided which facilitates the
corresponding leakage fiow through the branch, i.e. a leakage fiow excluding the ring main. With
the use of a throttle as the means of varying the passage area, the leakage should be
dimensioned such that up to an initial lifting of the throttle element from the flow constriction,
which is provided stationary with respect to a connection housing, adequate flow both through
the ring main and also through the uninterrupted branch is provided. Any smail flow within the
branch should accordingly lead to a through-flow and thus a flushing both of the ring main and of

the branch.



Fig. 5 the view illustrated in Fig. 4 with a fully open throttle element; Fig. 6 the detail C circled in Fig. 5
in an enlarged illustration and Fig. 7 a graph comparing the flow characteristic in the ring main in
relationship to the pressure difference between the separation and merge openings. Figures 1 to 3
illustrate an insertion part 2, which can be formed from metal or plastic and which is formed with a
cylindrical external circumferential surface essentiall§ corresponding to a cylindrical internal
circumferential surface of a fitting housing, which is illustrated in Figures 4 and 5 where it is identified
with the reference numeral 4. The arrow S drawn in Figures 1 to 3 indicates the flow direction of a
main flocpassmgtthsourgfetheinahokithet dfskie predar o being identified dadhiguresrandrb hbth the
reference letter H. The, flow through the ring main Jis identified with,the referepce letter H. At its front
end in S e A e L e e G TR R e,
which céntinige the feglihdvidat e xtentid tiioumferertid duffae demdivgicinat eheindrearavtcareraligned

inwards g.gJHnnehshapecd %ﬁ&ﬂ%rSmQF%grQE%|tQ|SJE?:\%’]E%S\BH?&$ @ Bﬁéf&%w%ﬂﬂmogimmeﬁ?re’

the ridges are identified with the reference numeral 8. This region of the inseftion part 2 forms a guide

elemenf18 forastiroRdasiehvest oD apeied Favsteb At HaeR o6 2 tdhe dratisesiemratifsriioh part

2 has amanptibar seetieBridn theniateraalireusenentiad sudacshREWhighis formeskasraconicatie
surface 16, which int%racts with a conical counter surface 18 of the throttle element 12. In the

sectionEIMGEr &6n 3562163 FELEEE H M o iRE DY IRE AHHIAPSERHBHNGISRI FofRidoyr and/or
cross-setijgn Constection Minbglatarfiodhemainviioveiioisprokileddcsomvyadiallyanierdsibidhe
ridges 6@11;@ 8}1}&% v[yords the nozzle has at its narrowest point a larger diameter than the ridges 6 which
are drawn inwards and which form a limit stop for the throttle element 1. In the region of the rear end of
the annular section 14 in the flow direction several latching lugs 20 are formed on the external
circumfdiefitfienaadee, RATeRtvRdiRye RFPrtEiin g (RE B NeVHiRl areder asedrsf theotstethal

circumferential shrtasectidhefinenBousingA- WA e preamIRRtChHAS: a2 and helg by
every second of the rear ridges 8 a ring 24 ism%rovided, which comprises and circumferentially I%Jédes

the throfIR BT8RNt 13MEhaFSr et {0 AHIG SRTRE SBNYGFS UvintPatetRetRRe0Nmia AutR
betweeinthis pogish antarsanmylansudresd) of the tprotdesdemnantcka, vdishalshows inathe ifav

direction |mmeﬂ|hatel aft%r tgﬁgCPﬁc'ﬁ%l Cé)ﬂlaﬁ%%%setfrfgce 1n%[ of the %%r‘ottle element 12. In ]éhe illustrated

. tt ) .
embodifient the CoRICAl INwar projecting free er?/dse&etheeﬂaags T3 A {Jn%\glrs@rtlaa'[%ﬁ ) Se'rlﬁr)g,

which fébélitimstheiihseriwingf tataifiogr. pipe 32 of an inliner illustrated in Figures 4 and 5. This funnel
shaped opening has a diameter approximately corresponding to the outer diameter of the inner pipe

32. TheArpefsHametariofifee pRaziesdt EmPasiMUASHPGHR! isahoutidriasYniargenthandhe.diameter

of the funnel sharged opening. The inner piEe 32 passes through a central hole in the throttle element
12. Thidi pée ent which retains the throtlle element for movement. The guide element is preferably

supported on the internal circumferential surface of the housing of the connection fitting so that
the throttle element is held and guided in a defined manner within the housing. With regard to a
symmeitrical flow through the branch also in the region of the cross-section constriction in a
further preferred embodiment of the present invention it is suggested that the guide element and -
the throttle element are aligned coaxially with respect to one another and that their longitudinal |

axes align with the longitudinal axis of the branch.

According to a further preferred embodiment of the present invention an insertion part is

provided, which as well as the guide element also forms a constriction section positioned in front
of it in the flow direction, which forms the cross-section constriction. Accordingly, the means for
varying the passage area of the cross-section constriction can be installed and realised in the "
form of a standardised insertion part in the branch. The means can be used accordingly for
retrofitting in normal cylindrical branch pipes from which ring mains branch off. The insertion part '

can here be inserted into a piece of pipe in the branch.

In particular with the initial equipping of a connection fitting it is preferable to provide locking

means on the external circumferential area of the insertion part, which are preferably



guided by the internal circumferential surface of the ring 24 and the ridges following in the flow
direction S. Selected ridges can engage axial grooves which can be formed on the 8 external
circumferential surface of the throttle element 12, by means of which the throttle element 12 is

. prevented from turning. As can be seen from Figures 4 to 6, the insertion part 2 with its guide element
10 is located in the region of a merge opening 34 of a ring main, which is not illustrated in further detalil
and which leaves the branch with a separation operting upstream of the insertion part 2, leading to one
or several consumers, for example a plumbing unit in a hotel, and is passed back into the branch in
the region of the connection fitting. In this respect the circumferentially spaced rear ridges 8 form a
ring-mafPHeRH oitfet EPHEUGRWARN e TG ATAUIIR @BlRH SWEERRIY TSWERES (S doffibih & Hith the
main flowithin iméhgiiniiabpastianilusisatetimbigednweie ibepeninakeounias swiasy ishnbthey
throttle element 12 contacts the conic?lhsurface 16 o]j the cylin%ﬁical sectiion 14 a Iea}(:%?e ]:JJEOW 9ap
remaind BEUEdHIh & HAhEBATEo NI AT SURAGLCHES 1874808 Witd AeHrabsliv disiaiile 4aatt Buer
the maxtimuitiicgossisdngionatdristriciionvaceraitaleakagentaw ispossiblelevenawdthcotadtingloanical

surfaceg, | h‘?fére-m%f %Yﬁ’%ﬁ;éﬁ%%%’% C&E@Rﬂ%‘%‘ SanalsaDe, fog Sgtﬁé%m%t %IYA @H?H%ﬂq‘;ﬁé??:ﬁ“re
difference the main flow H is cut off and the remaining volume flow passes solely through'the’ring
main. Withisroréisiiigppressiie difféie ey craih @eripsisGtitireondeaaiber the threaRselBmRING14 is

forced bagkwards inthe flow ditection-againsttt fgg}%@%;he spring element 28. In this way the

cross-section constriction V is enlarged until the throttle element is brought up against the face-side

d of the guide formed by the guide element 10. Here, this is f by hook shaped radial
orotrusiBHEH o 1 HOHr PAGEE TRECRPEN AT B PRe e BT BESATR B R

protrusiofis
is illustraget ith&iggiom damparson tpencavenianzfove ehvargateristdé abardogdtaihisthegttie .oiVith a

very small prsssute difiarence i the branch.of ahowt 10, 20,mbay uleakage o, iggnfied i L
occurs. With pressure chariges In tnis region a low curve corresponding'to a conventional throttle

arises. biowieveno thiat ieluiegonetofistanafidw oresssbetbrihihich thefamitdayniastisdkdge flavn gap.
At higherpresgire differences the relative movement between the throttle element 12 and the insertion
part 2 begins, which is possible up to a pressure difference of about 30 mbar. A higher through-flow in
the ring_main is produced, overall comparing to a n%zzle with a constant cross-section constriction. It is

only at & PreSEliRy GRARAIRE HhBVE B it thar (RESH - ditfe RASHREAY 1% (ARUAR LIt SR BOLRIB .. it

contactsvithinethd surfaeetio therguidéjch is normally provided as a circuiation pipe for a pipe-in-pipe
circulation pipe and normally carries hot water fo the consumer. Accordingly, the connection
fitting according to this further development is particularly suitable for a hot-water circulation

system.

The inner pipe is used according to a further preferred embodiment to guide the throttle element
for movement. Here, for example, between the external circumferential surface of the inner pipe
and the movable throttie element positioned over it a leakage flow can be permitted which also
passes through the passage area'of the cross-section constriction when the throttle element is

focated in its initial position.

To realise the ring main flow outlet, according to a further preferred emboediment of the present
invention it is suggested that the guide element is provided with several supporting ridges on at
least one of its face-side ends, which specify the external circumferential area and extend in an
axial direction. Adjacent supporting ridges in the circumferential direction form a gap, through
which the introduced ring main flow can pass the guide element in the radial direction with
respect to the longitudinal axis of the branch. On the face-side ends the corresponding
supporting ridges are preferably formed in a funnel shape by means of which insertion of the

inner pipe is simplified during the assembly of the connection fitting.



9 so that a further increase in the pressure difference between the separation opening and the merge
opening in the ring main leads to a conventional flow curve K. In a pressure difference range where
the throttle element increasingly moves away from t@e conical surface 14, the flow curve is
approximately linear. There is a correlation with which the pressure difference and the flow in the ring
main correlate as follows: ?p 02(3 with Ap pressure difference between the separation opening and

merge opening §8Q:=HOWL LR IR RINJA MKy 1BGDAL, IS Gharasitisin 15 HERUTIGRIMIARLN Fig.
7. Below this region, i.e. in the region of the leakage flow and with a pressure difference of below
about 1PFAVER tRe Retatighihrs Betbricie vpoPMABLal aF5 iRRcated above, this region is identified

with L. Above this section of the curve D a corresponding dependence arises, but it is due to the now
maximuirheresseseatieniconstiptian avithdheamaximuppwithdiawab ofthe shiottie: elegent bawitsa
significantly smaller rise in the floy rate in the ring main for increasj ressure difference (curve K).
The confiRUIL b 1B the BRG BPIRE SraR e i8NG (o IEe Par (RSl Bt dor<ebonds
otherwisestditheccorpiéritiondl chseactenstictofiecreFFtdyfoegemnerading foece diflovedntketiimgiitiaim, for

ex?‘mp'%%g@ﬂﬁé%%gn%? 9033?-3%&,0 sk Of RefrEancs Nymelalsesaaion Rad ARHnghaysing
6Ridges 8Ridges 10Guide efement
consfriction, i.e. hetween the respeciive separafion opening and the respeciive merge

opening of an assigned ring main.

Further acdvantages and details of the present invention are given in the following

description of an embodiment in conjunction with the drawing.
This shows the following.

Fig. 1 a perspeciive view of an insertion part of the embodiment with the fiow input in the

initial position of the throttle element;

Fig. 2 a perspective side view according fo Fig. 1 in the fully open'position of the insertion

part;
Fig. 3 a perspeciive side view of the insertion part iliustrated in Fig. 1 with the flow output;

Fig. 4 a longitudinat section through a pari of a branch in the region of the connection fitting

with a throitle element in the initial position;
Fig. & the view illustrated in Fig. 4 with a fully open throttle element;
Fig. 6 the detail C circled in Fig. 5 in an enlarged illustration and

Fig. 7 & graph comparing the flow characteristic in the ring main in relationship to the

pressure difference between the separation and merge openings.

Figures 1 o 3 illustrate an inserilion part 2, which can be formed from metal or plastic and
which is formed with a cylindrical external circumferential surface essentially corresponding
to a cylindrical internal circumferential surface of a fitling housing, which is Hiustrated in
Figures 4 and 5 where it is identified with the reference numeral 4. The arrow S drawn in

Figures 1 to 3 indicates the flow direction of a main flow passing through the branch, the
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said main flow being identified in Figures 4 and 5 with the reference letier H. The flow

through the ring main is identified with the reference letter H.

At its front end in the flow direction the insertion part 2 has several ridges 6 distributed
around the circumference, which continue the cyiindrical external circumferential surface
and which at their free end are aligned inwards in a funnel shape. The end remote from the
flow alsc has a corresponding embodiment. Here, the ridges are ideniified with the

reference numeral 8.

This region of the insertion part 2 forms a guide element 10 for a throtlie element 12,
Between the front ridges 6 and the rear ridges 8 the inserfion parl 2 has an annuiar section
14, the internal circumferential surface of which is formed as a conical surface 16, which
interacts with a conical counter surface 18 of the throttle element 12. In the seclioned
illustration a nozzie cross-section formed by the annular section, which forms a cross-
seciion constriction V in relation o the main flow H, is profruded from radially inwards by the
ridges €. In other words the nozzle has at its narrowest point a larger diameter than the

ridges 6 which are drawn inwards and which form a limit stop for the throttle element 1.

in the region of the rear end of the annular section 14 in the fiow direction several latching
lugs 20 are formed on the external circumferential surface, which engage the latching
grooves 22, which are recessed on the internal circumferential surface of the fitting housing
4. Downstream from the latching lugs 20 and held by every second of the rear ridges 8 &
ring 24 is provided, which comprises and circumferentially guides the throttle element 12,
and forms a supporiing surface 26 for a spring element 28, which extends between this ring
24 and an annular surface 30 of the throtile eilement 12, which foliows in the flow direction

immediately after the conical counter surface 18 of the throtile element 12.

In the illustrated embodiment the conical inward projeciing free ends of the ridges 6, § form
a funne! shaped opening, which facilitates the insertion of an inner pipe 32 of an iniiner
illusirated in Figures 4 and 5. This funnel shaped opening has a diameter approximately
corresponding to the outer diameter of the inner pipe 32. The inner diameter of the nozzle
at its narrowest point is about 15 to 25% larger than the diameter of the funnel shaped

opening.

The inner pipe 32 passes through a central hole in the throttle element 12. This is here
guided by the internal circumferential surface of the ring 24 and the ridges following in the

flow direction S. Selected ridges can engage axial grooves which can be formed on the
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external circumferential surface of the throtile element 12, by means of which the throttle

element 12 is prevenied from turning.

As can be seen from Figures 4 to 6, the insertion part 2 with its guide slement 10 is located
in the region of a merge opening 34 of a ring main, which is not iflustrated in further detail
and which leaves the branch with a separation opening upsiream of the insertion part 2,
leading to one or several consumers, for example a plumbing unit in a hotel, and is passed
pack into the branch in the region of the connection fitting. In this respect the
circumferentially spaced rear ridges 8 form a ring-main fiow outlet 38, through which the

ring main flow can flow radially inwards to combine with the main flow H.

In the initial position Hustrated in Fig. 4, where the conical counter surface 18 of the throttie
element 12 contacis the conical surface 16 of the cylindrical section 14, a ieakage flow gap
remains between the adjacent conical surfaces 16, 18, so that with a pressure difference
acting over the maximum cross-section constriction a certain leakage flow is possible even
with contaciing conical surfaces 18, 18. The cross-section constriction can also be formed
such that with minimum pressure difference the main flow H is cut off and the remaining

volume flow passes solely through the ring main.

With increasing pressure difference over the cross-section constriction the throtile element
14 is forced backwards in the fiow direction against the force of the spring element 28. In
this way the cross-section constriction V is enlarged until the throttie element is brought up
against the face-side end of the guide formed by the guide element 10. Here, this is formed

by hook shaped radial protrusions 40 from the rear ridges 8.

The flow characteristic in the ring main produced in this manner is illustrated in Fig. 7 in
comparison to a conventional flow characteristic K of a constant throttle. With a very small
pressure difference in the branch of about 10 fc 20 mbar a ieakage fiow, identified with L,
occurs, With pressure changes in this region a flow curve corresponding to a conventional
throttle arises. However, this is due ic & constant flow cress-section, which is formed by the

leakage fiow gap.

At higher pressure differences the relative movement between the throttle eiement 12 and
the insertion part Z begins, which is possible up to a pressure difference of about 30 mbar.
A higher through-flow in the ring main is produced, overall comparing o a nozzie with a
constant cross-section constriction. It is only at a pressure difference above 30 mbar that

the throttle element 12 reaches its end position, i.e. it contacts the end surface of the guide,



11 Patent Claims Connection fitting for the connection of a ring main with at least one consumer to a
storey or rising main branch with inlet and outlet openings which can be connected to the branch, an
intervening merge opening for the ring main which igpreceded in the flow direction by a cross-section
constriction,which produces a lower pressure in the region of the merge opening due to the venturi
effect, and means for varying the passage area of the cross-section constriction. Connection fitting

according, tﬁx&%‘%i%?th@’:hﬁ\r&j@a@@ W%%%F%QEF&SS'{%%{@@ Groule gle réﬁ%ﬁ’%ﬁ%ﬁ@% fid

relative to the cross-secjuon'constrlc_tlon. 3_.Connect|o Ing acgor Ing to Claim eln with a
throttle élEnfeRtE® MRRTNG tie B SHgaBEbh EaAstietie rranEartigea dwheoth thelbranetessure

IOOS_Sib'ecj%@é’s%%%ﬁ%@é‘ﬂﬂ%ﬁ%%ﬂ@%ﬂa@@@e}m éme{%%%@ﬁﬁrﬁt%@w&% hsld imandaisiad,
position in the region of the cross-section constriction with the formation of a leakage flow gap.

5.ConnettiGiffittiny S diingVany drperirereslitiaesto hnwRdiem frereralar s\@’téﬂowf’&%%ﬁ%non

is formegrbyseongsanchtaat ety okl elemenhiormsa conigalcadaisiiage ~-whichjjteracts with
a conical surface of the cone. Connection fitting according to any one of the Claims 2 to 5, wherein the

throttle SEFHEHES HEPBYEa PR e (M ERPRIAHEN RSN ESiABH. meroe opening and L = flow rate

in m*Mh in the ring main. This characteristic is identified with D in Fig. 7. Below this region,
i.e. in the region of the leakage flow and with a pressure difference of below about 13 mbar
the relationship becomes Ap ~ Q°. As afready indicated above, this region is identified with
L. Above this section of the curve D a corresponding dependence arises, but it is due to the
now maximum cress-section constriction with the maximum withdrawal of the throttle
element 12 with a significantly smaller rise in the flow rate in the ring main for increasing

pressure difference (curve K).

The continuous curve K from the origin of the graph according to Fig. 7 at the zero point
corresponds otherwise o the conventional characteristic of a nozzle for generating forced

fiow in the ring main, for example according to DE 39 18 074.



7.Connection fitting according to any one of the Claims 2 to 6, wherein the means comprise a guide
element which movably holds the throttle element. Connection fitting according to Claim 7, wherein the
guide element and the throttle element are formed ggaxially with respect to one another 12 and that
their longitudinal axes are in alignment with the longitudinal axis of the branch. 9. Connection fitting
according to Claim 8, wherein the guide element is formed as part of an insertion part which forms the

cross-section constriction. 10. ConnecfiQn fiftingrareRrding 10,5laim 9, wherein on the external
circumference of the insertion part locking means are provided with which the insertion part is held in a

fitting housing of the connection fitting, forming the inlet and outlet openings as well as the intervening
merge opening. 11. Connection fitting according to Claim 10, wherein the locking means is formed by
several latching lugs, spaced from one another in the circumferential direction of the insertion part, and
that on the intermsréirouraferential surface of the fitting housing latching grooves are formed, in which
the Iatctlgng Iugf:ﬁﬁgg@]g)%% Connection fitting according to any one of the aforementioned Claims,

wherein the guide element extends in the region of the merge opening and on its outer wall has at
least on@ ring M&#sFow outlet passing through the guide element. 13. Connection fitting according to
any onegof the &ilaims 2 to 12, wherein the throttle element has a through hole running in its
longitudinal direction, through which an inner pipe of a pipe-in-pipe circulation pipe can be passed.

10 Guide element
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14 Annular section
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20 Latching lugs
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24 Ring
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28 Spring element

30 Annular surface
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40 Radial protrusions of the ridges 8
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14. Connection fitting according to Claim 13, wherein the inner pipe movably guides the throttle
element. 15. Connection fitting according to Claim 13 or 14, wherein the insertion part has on at least
one of its face-side ends several supporting ridges defining the external circumferential surface of the
insertion part and extending in the axial direction'i, the respective ends of the said supporting ridges
being formed with a funnel shape. 16. Connection fitting according to any one of the aforementioned
claims, configured such that a pressure difference (Ap) between the inlet and outlet openings of 13 20
mbar or less, preferably 10 mbar or less and/gg,apprexmately 30 mbar or more, the pressure
difference (Ap) has the following relationship: Ap where Q is the flow rate in m3/h in the ring main. 17.
Connection fitting according to any one of the aforementioned claims, configured such that a pressure
difference (Ap) between the inlet and outlet openings of 30 mbar or less, preferably 20 mbar or less,
the pressure difference (Ap) has the following relationship:

Connection fitting for the connection of a ring main with at least one consumer to a

storey or rising main branch with inlet and outlet openings which can be connected
to the branch, an intervening merge opening for the ring main which is preceded in
the flow direction by a cross-section constriction,which produces a lower pressure in
the region of the merge opening due to the venturi effect,

and means for varying the passage area of the cross-section constriction.

2. Connection fitting according to Claim 1, wherein the means comprise a movable

throttle element, which can move relative to the cross-section constriction.

3. Connection fitting according to Claim 1 or 2, wherein with a throttle element
contacting the cross-section constriction a leakage flow through the branch is

possible.

4. Connection fitting according to Claim 3, wherein the throtile element is held in an
initial position in the region of the cross-section constriction with the formation of a

leakage flow gap.

5. Connection fitting according to any one of the Claims 2 to 4, wherein the cross-
section constriction is formed by a cone and that the throttie element forms a

conical counter surface, which interacts with a conical surface of the cone.

6. Connection fitting according to any one of the Claims 2 to 5, wherein the throtile

element is held by a spring element in the initial position.

7. Connection fitting according to any one of the Claims 2 tc 6, wherein the means

comprise a guide element which movably holds the throtile element.

8. Connection fitting according to Claim 7, wherein the guide element and the throttle

element are formed coaxially with respect {o one another



?p - Qn, where 0.6 < n < 1, preferably n = 2/3 and Q is the flow rate in m3/h in the ring main. 18. Water
pipe system with at least one storey or rising main branch to which several ring mains are connected
via separation and merge openings and a cross-se éjon constriction provided between the separation
and merge openings of the assigned ring main in tkf branch, configured to providemeans for varying
the passage area of the cross-section constriction. Abstract Connection Fitting The present invention

reiates (0,8 fEEEHIR ?@&Agr&s?cgmcgegnmvmwa@ RASASHANE SACYMAY Soapcitorey or

rising main branc et and outlet openings (2, 4) which canbe connected to the branch and an

intervening merge opening (34) for the ring main which is preceded n the flow directi b
cross-séction SARHEHERA Qﬁ%%%@%g‘? iﬁ@mignwgmﬁ&%'aﬁ?@%?ﬁé%%%‘ gjSvél‘%hyaal least

one storey or figiRGMANREateR [awhighisetaraking amaissardoonoestedivia separation and merge
openings and a cross-section constriction provided between the separation and merge openings of the

assigneing gin. e BAReh LR RSSOk e GRERLVENINIR A SRSH ARRORSsion fiting

which leads to improved flow characteristics in the region of the ring main assigned to the connection
fitting and to pibeidsaricteepipeeistemaanr Pfamewkes witicahiel e Mentdan BAnipRsIdd

manner. With this, inaRtion theobiesli s sehasi &y Muageriing tranastianditingapgeniwgdessipe
system of the prior known type, which are characterised in that they comprise means (12, 28) for
varying the pagéthBsaitsa BPNE ERsEEI8ERI R TYR8triction (V). (Fig. 4)
11.  Connection fitting according to Claim 10, wherein the locking means is formed by
several latching lugs, spaced from one another in the circumferential direction of the
insertion part, and that on the internal circumferential surface of the fitting housing

latching grooves are formed, in which the latching lugs engage.

12.  Connection fitting according to any one of the aforementioned Claims, wherein the
guide element extends in the region of the merge opening and on its outer wall has

at least one ring main flow outlet passing through the guide element.

13. Connection fitting according to any one of the Claims 2 to 12, wherein the throttle
element has a through hole running in its longitudinal direction, through which an

inner pipe of a pipe-in-pipe circulation pipe can be passed.

14. Connection fitting according to Claim 13, wherein the inner pipe movably guides the

throttle element.

15. Connection fitting according to Claim 13 or 14, wherein the insertion part has on at
least one of its face-side ends several supporting ridges defining the external
circumferential surface of the insertion part and extending in the axial direction, the

respective ends of the said supporting ridges being formed with a funnel shape.

16. Connection fitting according to any one of the aforementioned claims, configured

such that a pressure difference (Ap) between the inlet and outlet openings of



17.

18.

13

- 20 mbar or less, preferably 10 mbar or less
and/or

- approximately 30 mbar or more,
the pressure difference (Ap) has the following relationship:

Ap ~ @,
where Q is the flow rate in m*h in the ring main.
Connection fitiing according to any one of the aforementioned claims, configured
such that a pressure difference (Ap) between the infet and outlet openings of 30
mbar or less, preferably 20 mbar or less, the pressure difference (Ap) has the
following relationship:

Ap ~ Q"
where 0.6 < n < 1, preferably n = 2/3 and Q is the flow rate in m*h in the ring main.
Water pipe system with at ieast one storey or rising main branch to which several
ring mains are connected via separation and merge openings and a cross-section
constriction provided between the separation and merge openings of the assigned
ring main in the branch,

configurad to providemeans for varying the passage area of the cross-section

constriction.



