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 outlett 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 wafeepipesjenetiitantsion is known of a
connection fitting of the aforementioned type which is positioned after a
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From DE 39 19 074, for exampie, a connection fitting of the aforementioned type is known
as part of a high purity water supply system. With this prior known connection fitting the ring
main fiow passed back from the ring main info the branch is introduced at an angle of about
90 degrees to the main flow direction into the connection fitting. The main fiow direction is
taken to be that direction in which the main flow runs, i.e. the fiow within the branch. The
connection fitting known from DE 38 19 074 has a cross-section constriction which acts as
a type of venturi nozzle and causes a pressure in the region of the merge opening, which is
lower than the pressure in the branch, so that in relation fo a point of the fitling in front of the
cross-sectional constriction in the flow direction, for example at the inlet opening, an

effective pressure ioss occurs.

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 circulation pipe to a public
potable water suppiy network. The connection fitling ensures that with the extraction of hot

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



a hot-water circulation system and connects the hot-water circulation pipe

to a public potable water supply network. The connection fitting ensures

that with the extraction of hot water a an extraction point connected to

the system hot water is directly available. The 2 connection fitting acts as

a type of venturi nozzle which comprises a cross-section constriction,
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directigBnstriction provided in the branch between the separation and merge

openings of the assigned ring main, are specified, which fulfil the practical
The pe@gﬁmm@rﬁgtinmmrm@eeﬂ)manngnnection fitting of the type mentioned in the

. introduction, which leads to improved flow relationships in the region of the ring main
assignéd to the connection fitting. Furthermore, with the present invention a water pipe
system with at least one storey or rising main branch, tc which several ring maing are
connected via separation and merge openings, and a cross-section constriction provided 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.

This object is solved according to the invention in the first aspect by a connection fitting

having the features as defined in Claim 1.

From the present invention it follows that the flow in the ring main, which is caused by the
pressure difference, can be varied by the nozzle-type cross-section constriction in the
branch between the separation opening and the merge opening by a variable passage area

of the cross-section constriction, and namely in particuiar in dependence of the volume flow



This object is solved according to the invention in the first aspect by a
connection fitting having the features as defined in Claim 1. From the
present invention it follows that the flogs in the ring main, which is caused
by the pressure difference, can be varied by the nozzle-type
cross-section constriction in the branch between the separation opening
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According to an alternative embodiment, this effect can also be achieved in that a bypass
permitiing the leakage fiow 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
constriction without the leakage flow being impaired. Consequently, according to the further
development of the present invention only a means of leakage has to be provided which
facilitates the corresponding leakage flow through the branch, i.e. a leakage flow 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 eilement 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 small flow within the branch should accordingly lead to a through-flow and

thus a flushing both of the ring main and of the branch.



this embodiment the throttle element can be located for sealing on the

cross-section constriction without the leakage flow being impaired.
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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 instalied 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



housing. With regard to a symmetrical flow through the branch, also in the
region of the cross-section constriction, in a further preferred embodiment
of the present invention it is suggestex 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.
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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 arez of the cross-section constriction

when the throttie element is located in its initial position.

To realise the ring main flow outlet, according to a further preferred embodiment of the
prasent 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 fiow 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 assembiy of the connection fitting.



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 embogliment 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
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features as defined in Claim 18. This comprises means for varying the
This spassaifje svtandfighe cross- section constriction. These need not
necessarily be formed as part of a connection fitting which forms the

Fig. 1MEFPPREMNAVERVWR VA itREFRMBERSRIA ASHIRRALRADRHOSE IRANGRLUL in the
constriction, i.e. between the respective separation opening and the

réifibhoitAR RN EHBHtP SHEM $Risigned ring main. Further advantages
and details of the present invention are given in the following description
Fig. 2o greambddiensideivieanpagotidingvithRhe traviimg falyisshowsdiien of the insertion
1‘/33” ing: Fig. 1 a perspective view of an insertion part of the embodiment
ith the flow input in the initial position of the throttle element; Fig. 2 a
perspective side view according to Fig. 1 in the fully open position of the

Fig. 3jssBRepective side view of the insertion part illustratéd in Fig. 1 with the flow output;

Fig. 4 a longitudinal section through a part of a branch in the region of the connection fitting

with a throttle element in the initial position;
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 eniarged 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 essentially 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 fo 3 indicates the flow direction of a main flow passing through the branch, the



part; Fig. 3 a perspective side view of the insertion part illustrated in Fig. 1
with the flow output; Fig. 4 a longitudinal section through a part of a
branch in the region of the connectiof¥ fitting with a throttle element in the
initial position; 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
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This ragipeh e fmiesEcsy IPRIcAIfaMTR Al LHEanTerRRnh Wikics Sratlfelement 12.

BetwedhhRirfipe @iybare algned rowandgda 8 fHangbshrpepdiie ead wmelular section

from the_ flc Iso h ding embodi t. Here, the rid .
N e T T A,

interadtymstia guideieltnenhid fourdatiy ote ofléheeitibRic Bebreant the flonthe sectioned

: ridges 6 and the rear ridges 8 the insertion p %a .ann egt )
st RN Fd o ot oSl YRGS o cross

ormed as a coniCa
sectiogupdastidg®whichrdiatéeadts ittnaiodhivaticét ptetrudeadeongradigily inwards by the

radges;%rom%ﬁlsmeﬁd?tﬂ@ the-Seetioneg: JustationanazaleLi9ssretliffRter than the

ormed by the annular section, which forms a cross- section constriction V
ridgesif pdngibarR VM EIVAGH BNYvBret et FrEmitainalipiibmiao i glement 1.
ridges 6. In other words the nozzle has at its narrowest point a larger
in the Giyneter thanréae chdgesStbandnicluilaresdedom idvwarthe dindywdiiettitorrseaeral latching

tlugs igngrstqgrf;n)rg'n %fhgﬁetat l%xlerrrr\]a “.E%c'?‘n%&eeﬁ %'10$u0 %Qg "% 'Ec%”%z?gfégs the latching
annular Section”14 in"the flow direction several latching

grooves 22, which are recessed on the internal circumferential surface of the fitting housing

4, Downstream from the latching fugs 20 and held by every second of the rear ridges 8 a

ring 24 is provided, which comprises and circumferentially guides the throttle element 12,

and forms a supporting surface 26 for a spring element 28, which extends between this ring

24 and an annular surface 30 of the throtile element 12, which follows in the flow direction

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

In the illustrated embodiment the conical inward projecting free ends of the ridges 6, 8 form
a funnei shaped opening, which facilitates the insertion of an inner pipe 32 of an inliner
ilustrated 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 throtlle element 12. This is here
guided by the internal circumferential surface of the ring 24 and the ridges following in the

flow direction S. Seiected ridges can engage axial grooves which can be formed on the



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 h@using 4. Downstream from the

latching lugs 20 and held by every second of the rear ridges 8 a ring 24 is

provided, which comprises and circumferentially guides the throttle
externaletirenini&rentind forasa sufpotingikudrsealt i dgpringralemhentidd the throttle
etemev%hi%h: seXt(é:'\r}gﬁt b(fib\g\(/)ee@utt;l]is ring 24 and an annular surface 30 of the

fhrofu& BI&HEN , Which foflows in the flow direction immediately after

the conical counter surface 18 of the throttle element 12. In the illustrated

As cahphsafiditrtheiawiatd tnbathsiopsttion Pre SMild detarifeGianeed fdins located

in the @é@ﬁ%ﬂ%ﬁ@@ﬁ@@@%@ﬁ%@% f@@iﬂ@ﬁﬁ%iﬂ?%ﬁ%ﬁ@ﬂ&f iANCARLAIP AR er detail
of an inliner jllustrated in Figures 4 and 5. This funnel shaped opening

and WhILD JeR%RTCtRT LARRGRiInYERER SRRSO ARGTEIhEPSIRA Diah e riarsrn part 2,
leadinineebpiperIdvehe domsudiarseter ekdnepioazitumbitenatioweshpriNtasd is passed
outt%g t%r%SOC{g\Zlar elhthan the dla{m%er of the fL{nneI ﬁhaaed oqﬁnln

o a .
back 'FF]% innér plpg bastsées t??r%‘ﬁah%cen?ra?%%?g ?n'(me 'h% le iQlemg’ntgjeff}eCt the

circumfhisriﬁaﬁbf'rspgumteobgy th;@astéirfahmir_atm@maﬁalﬂswfacé@f?cﬁe finguah which the
ring m3AAH% EQQ?E\IP}%W i%@?dé IV gireation i BRIGSET dilges can

engage axial grooves which can be formed on the 8 external
circumferential surface of the throttle element 12, by means of which t
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In the dRitigh@osiliandivabaed iBvieidiet HEIT eI ICE SAUSLSE SSRGS 8 of the throttle
elemehiglzesAtiR18, tHiedoskedicupace21with it gniteiatemesditd isdoeatekdge flow gap

.the region o{ a merge opening 34 of a rin in, which is ngt illustrated in,.
ol I SRR (GAUER (e o SR at pBATag TS iference
actingupstrehmroatieunsertioa-pactian eadingttonoasentasvemdacpnioméergidesible even

i VRS CtHceTcr T R repen e SHrSutally, Do formed

such HjFdcatihrériniigasragesHia diffgranan fitivoainefas, thieuyh @fiieadHae remaining

volumdngnainslewead flgwotagialy in Ao combine with the main flow H.
In the initial position illustrated in Fig. 4, where the conical counter surface

Wi .18 of the throttle el .g_rl_)ent 12 cont %ts the conic Isurfac«? .1? of Ege e ol

it ipgiEavIRg| %"eQE’FrBF?l%, Srf*‘e%‘i?aaé’%@meg%%”‘ﬁéﬁ% MR AR ARt etement
14 is ﬁmn@limmﬁaae@slﬁ, tt& ﬁoxmhdifrm_zﬂﬂbra meﬁ@r&xdifﬁmo@tmm@/a{&h@nt 28. in
this wgvk?ﬁ\%‘%FB&J-%%%&%%%SH&H@%HCU‘%Q &AEHRIL [5RIF98 HRukis RASRLI® 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 to 20 mbar a leakage flow, identified with L,
occurs. With pressure changes in this region a flow curve corresponding to a conventional
throttie arises. However, this is due to a constant flow cross-section, which is formed by the

leakage flow gap.

At higher pressure differences the relative movement between the throttie 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, overali comparing to a nozzle with a
constant cross-section constriction. it is only at a pressure difference above 30 mbar that

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



with contacting conical surfaces 16, 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 volumeflow passes solely through the ring

main. With increasing pressure difference over the cross-section

constriction the throttle element 14 is forced backwards in the flow
so thatlisefitteagaingidbearfaiee mhw spdifipeianeebtRBdn tisaspgrtiion opening and
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his manner is illustrated in Fig. 7 in "comparison to a conventional flo
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with L, occurs. With pressure changes. in this region a flow curv
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higher pressure differences the relative movement between the throttg
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pressn.ﬁjﬁcﬁﬂgrgH 2 gupvéri@) guide, 9 so that a further increase in the pressure
erence een the separation opening and the merge opening in the
- ain Ieads to a conventional flow curve K. In a pressure difference
e cp{g{q@g

WheFetse thiSHileRReRIEHR iREBASHERMAGTRHIAY fFdth fhat the zero point
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between the separation opening and merge opening and Q = flow rate in
m3/h 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
- Q2. As already 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
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now maximum cross-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@ifference (curve K). The continuous
curve K from the origin of the graph according to Fig. 7 at the zero point
corresponds otherwise to the conventional characteristic of a nozzle for
generating forced flow inighefiRgimancéoNeaxaenple according to DE 39
19 074. 10 List of Reference Numerals 2 Insertion part 4 Fitting housing
6 Ridges 8 Ridges 10 Guide element 12 Throttle element 14 Annular
section 16 Conical surface 18 Conical counter surface 20 Latching lugs
22 Latching grooves 24 Ring 26 Supporting surface 28 Spring element
3BSRAINEA L trface 32 Inner pipe 34 Merge opening 36 Separation
dfigimgdnod8iRking-main flow outlet 40 Radial protrusions of the ridges 8 D
FFED characteristic for variable passage area K Conventional flow

characteristic with constant passage area
Ridges

Guide element
Throttle element
Annular section
Conical surface
Conical counter surface
Latching lugs
Latching grooves
Ring

Supporting surface
Spring element
Annuiar surface
Inner pipe

Merge opening
Separation opening
Ring-main flow outlet

Radial protrusions of the ndges 8

Flow characteristic for variable passage arsa

Conventional flow characteristic with constant passage area
Main flow

Flow characteristic for leakage fiow

Ring main flow

Fiow

Cross-section constriction



H Main flow L Flow characteristic for leakage flow R Ring main flow S
Flow V Cross-section constriction 11 Patent Claims 1. Connection fitting
for the connection of a ring main withtat least one consumer to a storey or
rising main branch with inlet and outlet openings (2, 4) which can be
connected to the branch, an intervening merge opening (34) for the ring
main which is preceded in the flow direction (S) by a cross-section
constriction (16), characterise®8enicalainis2, 28) for varying the
passage area of the cross-section constriction (V). 2. Connection fitting
according to Claim 1, characterised in that the means comprise a
movable throttle element (12), which can move relative to the

- [ onstriction onnection fitting .ac ing to Claim 1
T e R b B S SR RS dner o -
cstswsysectisimg onaitmibrianciVyvihlderhgediovl! @t orgoungls (thetbrdrich gan be
osiSiBlad «C BRI, WG @FRaK B IrE CAURLA L RSAFtErBRARIHALIn which
the throttle element (12) is held in aninitial position in the region of the
croreedas AnchisstipvtighesiPhith) earsfrrtiepdra Fé’él@é@‘”e%ﬂa\&@éap. 5.
CGonrpastiamsiing according to any one of the Claims 2 to 4, characterised
in that the cross-section constriction (L) is for{rﬁ??t% a cone and that the

SUE:

(RIS slmefit PLIPRINALNE BstiRaP B alifite? TSP WRRFAREEERe (V)

with a conical surface (16) of the cone. 6. Connection fitting according to
dagruresibintidtictirneordobichtatttérickar artrsisedd nitivatdnelensans comprise
(2hi5 b6l BrohReiam el ment iRiheivaleesiion, o aRRediofon

fitting acc_ordlns)g to any one of the Claims 2 to 6, characterised in that the
nfeERkielPRdNde a guide element (10) which movably holds the throttle

element

Connection fitting according to Claim 1 or 2, characterised in that with a throttle
element (12) contacting the cross-section constriction (V) a leakage flow (1) through

the branch is possible.

Connection fitting according to Claim 3, characterised in that the throttie element
(12} is held in an initial position in the region of the cross-section constriction (V) with

the formation of a leakage flow gap.

Connection fitting according to any one of the Claims 2 {o 4, characterised in that
the cross-section constriction (L} is formed by a cone and that the throttle element
{12) forms a conical counter surface (18), which interacts with a conical surface {16)

of the cone.

Connection fitting according to any one of the Claims 2 o 5, characterised in that

the throttie element {12) is held by a spring element (28} in the initial position.

Connection fitting according to any one of the Claims 2 to 6, characterised in that
the means comprise a guide element (10} which movably holds the throtlle element
(12).

Connection fitting according 1o Claim 7, characterised in that the guide element

(10) and the throtile element (12) are formed coaxially with respect to one another



10.

11.

12.

13.

14.

15.

16.

(12). &. Connection fitting according to Claim 7, characterised in that the

guide element (10) and the throttle element (12) are formed coaxially with
respect to one another 12 and that thgir longitudinal axes are in alignment
with the longitudinal axis of the branch. 9. Connection fitting according to
Claim 8, characterised in that the guide element (10) is formed as part of
amihgetitreipdoh(@udihaleienssdhe aigamsativth tenstgitiadir)alie.of the
%gglqagion fitting according to Claim 9, characterised in that on the

external circumference of the insertion part (2) locking means (20) are
provided with which the insertion part (é%fi; held in a fitting housing (4) of
thOBBRFHRT SHIRRIRECIGIRG HHaihie: ehrr aeirsitsseHiigsbiaenas riement
interviertiienBtesas,arating ($bribh. S2eNnsciinriiting aqc Wing eclam

10, characterised in that the locking means is formed by several latching
Ilfags(t%')t'ogb{a d from one another in the circumferential direction of the
insertion part (2), and that on the internal circumferential surface of the
fiirenpoimiddi{ay rechidigiodvedn(2R)cer fmtexide thiwttiat thethschitegnal
ks koA ERSIAGEEAnCORBR RN BHIBGIARS FFANGIOANY QNG QRIS with which
aforementioned Claims, characterised in that the guide element (10) .
R HissTHR S FEBhivhele imaridne penpigg34) ahtresornegisnisiingatorming
ahieantoard hiaIBaIPdinmy o wreal éiBsnassnariBrvg g aYia pigTaant

(10). 13. Connection fitting according to any one of the Claims 2 to 12,

characterised.in that the. throttle element (12) has.a through hgle runnin :
N R A TR e M BT 5P neans i
pipeieddipes e biadehjsipdugar 28, missrd. framCarmentithefittitige circumferential

&L SdalBel o s RArReserinad dnathat the inResA ieﬁ%ﬁﬁﬁe@gﬁabéﬁﬁace of

guides the throttle element (12). 15. Connection fitting acc aim

189 fiinchRiisRe (S RPNHALIINS eSO ISARIDE RS itigh Bxstadelting lugs
it tacngide ends several supporting ridges (6, 8) defining the external
circumferential surface of the insertion part (2) and extending in

Connection fitting according o any one of the aforementioned Claims,
characterised in that the guide element (10) extends in the region of the merge
opening (34) and on its outer wall has at least one ring main flow outlet (38) passing
through the guide element (10).

Connection fitting according to any one of the Claims 2 to 12, characterised in that
the throttle element (12) has a through hole running in its longitudinal direction,

through which an inner pipe (32) of a pipe-in-pipe circulation pipe can be passed.

Connection fitting according to Claim 13, characterised in that the inner pipe (32)

movably guides the throttle element (12).

Connection fitting according te Claim 13 or 14, characterised in that the insertion
part (2) has on at least one of its face-side ends several supporting ridges (6, 8)
defining the external circumferential surface of the insertion part (2) and extending in
the axial direction, the respective ends of the said supporting ridges being formed

with a funnel shape.

Connection fitting according to any one of the aforementioned claims, characterised

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



17.

18.

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, charactefiged in that with a pressure
difference (4p) between the inlet and outlet openings of 13 20 mbar or
less, preferably 10 mbar or less and/or approximately 30 mbar or more,
the pregSurddifferense (ziplandythe folanmmdessiationship: 4P 02, where
Q is the, flgy,rate in m3/h in the ring main. 17. Connection fitting according
to any one of the aforementioned claims, characterised in that with a
pressuRPRIMEIBALRY A5 BERNEER @IS inlet and outlet openings of 30 mbar
or less, preferably 20 mbar or less, the pressure difference (4p) has the
fellopisgsieiatimrsbineARR) MwieeGdicwng lelatidiesalply 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 tqQ which several ring mains are
connected via separation and merg% openings (34) and a cross- section
constriction (14) provided between the separation and merge openings of
b ess Sigaddeaiiigpniain in e brmich!ieasrgbterised by means for varying
the passage area of the cross-section constriction (V).

Connection fitting according to any one of the aforementioned claims, characterised
in that with 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:
Ap ~ QF,
where 0.6 < n < 1, preferably n = 2/3 and Q is the fiow rate in m¥h in the ring main.

Water pipe system with at least one storey or rising main branch to which several
ring mains are connected via separation and merge openings (34) and a cross-
section constriction {(14) provided between the separation and merge openings of the
assigned ring main in the branch,

characterised by

means for varying the passage area of the cross-section constriction (V).



