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(54) ‘Tle: FITTING
{54) Bezelchnung: ARMATUR
{57) Abstract: ‘I'he invention relales
HPB ‘ LPB 3 to a Atting (1) for swilching fluid
paths, especially for insiallations
comprising  pressure exchuangers
13.1 ! 5 1 § provided with tubular  chambers
N 17 ¥ through  which  the [uid  Hows
™ / g Lhrough alternately. According 1o the
1 - invention, a rolatable closing element
13.2 is arrunged inside o housing (2), the
™ < 24 housing {2) comprising a pluralily
PR ‘ of connections (3, 4) for connecting
47 e fines and being connected to & first
AN ] pipeline sysicm and, respectively, lo
- " an end side ol al feast one pressure
- 5 - —} = exchanger, The other end side of 1
v > pressure cxchanger is connected 1o
24— /\ ’ 15 u second pipeline system, with ather
13— - ’4 23 fitlings inseried in-belween, and Lhe
HEB 12 closing clement is provided with a
16— N (] mutor-operated drive shaft (14). A
P Elv 4 - splitier  provided with a pluralily
21/ ‘ \ 22 o]; overllow paths (17, 18, 27) is
20 0 " arranged inside the housing {23,
2 B 18 mouths of the overllow puths are

located on two axial Dont sides {10,
11y and an the cireumlerence of Lhe splitter (7), and a raling disk-shaped control clement (12, 13} is amanged on cuch froat side of
the splitter (71 in o sealed manner.

1431 Al

xR (57) Zuswmmenfassung: Die Grfindung betdll eine Armatur (1) cur Umschallung von Fuidwegen, insbesondere [ Anfagen mil
= Druckiauschern mil wechsehweise durchstimien Rohrkammem, wabe! jnncrhalh eines Gehduscs (2) cin drehbares Verschiusscle-
¥ ment angeordnet ist, das Gehiluse (2) mehrere Anschlitsse (3, 4) fir Verbindungsleitunpen aulweist, das Gehliuse (2) mit cinem ersten
Rohrleitungssystem und niit jeweils einer Lindseite von mindesiens einem Drucktauscher verbunden ist. Dabei ist eine jewetls andece
Gndseile eines Drucktauschers unter Zavischenschaling waitercr Armaturen mit einer zweiten Rohrleitongssystem verbunden und
Jdas Verschlusselement ist mil einer moloebeiriebenen Antricbswelle (14) versehen. Innerhalb des Gehiiuses {2) ist ein mil mehrercn
o {Iherstrtimwegen (17, |8, 37) vemichener Striimungsiciler angeordnet, Mindungen der Ubersiriimwepe

=
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_pressure exchanger is connected to a second pipeline system wth other
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circunference of the spli tterq?/ﬁ?z(?i%@)%%?aélﬂng di sk- shaped contr ol
clenment (12, 13) is arranged nn each front side of the spliter (7) in a
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15 interposition of further fittings, and the closing elenent being

““provided with a notor-operated drive shaft. For the purpose of treating
wat er, the reverse osnosis 20 process is often used. In this case, a fluid

. streamto be purified is forced at high pressure through a nenbrane system

which, in theggassbidAarge quantities of fluid, conych$es RaPbdboryity of
menbr ane nodul es. I n such nenbrane nodul es, separation into pure water 25

and an enriched concentrate is carried out through a nenbrane, since only
sone of a fluid to be purified can flow through a nenbrane. The proportion
flowing through energes as a usable %?Bbb??ion, as pure water or else
pernmeate, on the other side of the nenbrane. 30 The part which does not flow

t hrough | eaves a nenbrane nodul e ag Qé}ﬂ ;@,concentrate of the fluid
enriched wth salts and m nerals, as bﬁ%p%rtion whi ch cannot be used and
i s under high pressure. This pressure is around 2 bar with a nodul e inlet

pressure gf aﬁ?é‘tw? eﬂéf.’of?arrelg%e@ 309 512%19%%%‘?5%% f;?éf}f?{:%??ﬁ?s s
installation In which pressure exchangers in the form of tubular
2004/ 081431 RO ERIGU4/ QUDISTOMPY 1SARGnhePEeaf e se®ANFeEN@r &lidigy. By

using these, ielsti| bnBigBrBr essW R tie: Bi0h rangr oy: bkbge dlapw ng out
of the nmenbrane nodule is transferred to a, fluid stil]l to be purified.

Thus, a punp T TRBUt B TRTRFEPLe| 6IRF 1By BHEBMSHBUREIBE ERTETSIEESsure
increase is iedd ed fiodudhegf| wne teobeihe@d Haviiny ordesldnl gepea e t he

hi gh pressure_ needed for the reverse .osnosis process. ,10 For_ the.purpose of
controll?ﬁg At ity SrbvgpnpﬁgtlFPuiglﬁﬁghs ﬁhetﬁgnﬁVfﬁ% -0 %nd out

of the pressuremnected to a first pipeline system and in each case
one end of at least one pressure exchanger, a
respective other end of a pressure exchanger being
connected to a second pipeline system with the
15 interposition of further fittings, and the closing
element being provided with a motor-operated drive
shaft.

For the purpose of treating water, the reverse osmosis
20 process is often used. In this case, a fluid stream to
be purified 1is forced at high pressure through a
membrane system which, in the case of large quantities
of fluid, comprises a plurality of membrane modules.
In such membrane modules, separaticn into pure water
25 and an enriched concentrate is carried out through a
membrane, since only some of a fluid to be purified can
flow through a membrane. The propeortion flowing
through emerges as a usable proporticn, as pure water
or else permeate, on the other side o0of the membrane.
30 The part which deoes not flow through leaves a membrane
module as brine, a concentrate of the fluid enriched
with salts and minerals, as a proporticn which cannot
be used and is under high pressure. This pressure is
around 2 bar with a module inlet pressure of about 65
35 Dbar.

US 5 306 428 discloses a reverse osmosis installation
in which pressure exchangers in the form of tubular



exchangers, a fitting with a rotating closing element is used, in addition
to other fittings. Wth the aid of said fitting, the tubular chanbers of
the pressure 15 exchangers have brine energing fromthe nenbrane nodul es
applied to themalternately. The rotating closing elenent is constructed as
aroll, in which connecting ducts are arranged in the manner of a 3-way

val ve. Duri ngotimaschamngeover operations, all the flows28/gpaths/cavesshut of f
conpletely. In order to avoid pressureéfurges during such changeover

oper ati ons, pressure equalizing ducts are arranged within the rol

Depend t f mb t 25
Cepending on L5 98% AL0%, 085! 34, o L anes, 1S 2%, 2008 B,

correspondi ngihe | eigéd  hilgh Wpthsﬁuaenemﬁranhenodmbé Foerglyi sbreason, in
the prior argd,, LB ? W%@Vgﬁﬁohgﬁﬁr%et R%dgﬁ'e' 1 e d 4 §de i Gh the

aid of an actuating noto wever, this fitting is suitable only for
smal | reverééuéﬂnﬁﬁkilr@@ab@apuﬁhﬁle§lnc5hwﬁe ﬁ1d%MﬁPd§§lV§e@PF§ﬁ§ Wit hin

the fittigg whecq\ppirsoxwmélelu thﬁesemeune (2 agid ﬁ)§e§%§é0§§c§§ﬁée0n5 of
the ducts to be filled. In t%e case of_larg |nsta lations and the 35 fluid

col urms to béSdi 5pTateedt HoTei Rl ard wd at?eQﬂ tfedf ithelPorde®metBssit at ed

thereby, a ceprsicdenabl ehepr ablyem predsiResi aakAgdt heoti t thag aeveegse WO
2004/ 081431 PCT/ ER2004/ 000987 - 3 The invention is based on the problem of
devel opi ng a°SfWatgeSFECSFEVice, in particular for large reverse osnosis
and simlar installations, with the aid of which large flows of fluid can

b L EP B hld | Sl B SISl I8 SH48 B! o ver
fluid paths of the brine into and out of the pressure
exchangers, a fitting with a rotating closing element
is used, in addition to other fittings. With the aid
of saild fitting, the tubular chambers of the pressure

15 exchangers have brine emerging from the membrane
modules applied to them alternately. The rotating
closing element 1is constructed as a roll, in which
connecting ducts are arranged in the manner of a 3-way
valve. During the changeover operaticns, all the flow

20 paths are shut off completely. In order to avoid
pressure surges during such changeover operations,

pressure equalizing ducts are arranged within the roll.

Depending on the operating pericd of a membrane, its
25 separation capability decreases and a fluid to Dbe
purified has to remain for a correspondingly longer
time within a membrane module. For this reason, in the
prior art, the changeover times of the roll are
influenced with the aid of an actuating motor.
30 However, this fitting 1s suitable only for small
reverse o¢smosis installations, since the flow cross
gsections within the fitting are approximately the same
size as the flow cross sections of the ducts to be
filled. In the case of large installations and the
35 fluid columns to be displaced therein, and as a result
of the forces necessitated thereby, a considerable

problem of dimensioning the fitting arises.



_.splitter provided with a plurality of transfer paths to 10 be arranged
within the housing, for openings of the transfer paths to be arranged at
two axial ends and on the circunference of the flow splitter, and for a
.rotating, disk-like control elenent to be arranged in a sealing manner at

each end of whexdokoyeraphi tter. Thus, 15 in the case obcsueRodd iodsdd ows
which are to be controlled and which change direction periodically, a

changeover with few pressure surges can be achi eved. Refinenents of the

i nvention proyide for the end .20 regions of the flow splitter jnside the
housi ng o baPEorSEHd T the SPHE 4 CHALRF 907 AP C P Br RN oo
exchange i s cashogedveut wdetlhicehe and phrtheuthangfng fLhugd frkewsrskn each

case a conneqlln,Lor aqsupphy 0f NHdN prassyre flid, anda digehgeoe of
| ow pressure I"0i d"are arranged "on & housi ng o e |ett|ng, r the
ci rcunf er ent Wall chegiangef flhesf odw flpliid t ezn abg oii s thidohoedi hgtwwRat i s

knoun as ori g cuaden iglbs QRS SUkChatlEs T oh S apleioll a4 aathagli LTing
t hrough the connection"for a high pressure fluid. 30 ﬁ%l OW Nng pressure

t ransni ssi on falRé -Briefe "ERER| ows in depressurized form as what is known
as LPB, out of the housing through the discharge for |ow pressure fluid.

35 In the ro¥%§pli#tet t here arg,arran ed flow paths with the gid of which
the flows havr¥ig GPFP&r8Rt pPesStr8s PRPETATstPTBULERS | h°Fhi € casB™ within
the flow spkbltetertwerordided Wiak patdis:rare tgorect ethd Hen ha ghs Wb

arr anged Bet ier THE Far terirs EBRNGH A 2 Fow SELUIAE Sidethbn or der
to ensure | onganeferopatdts rwp ried i abrénggduatdetwot Recigdntérmioustd changi ng
pressure loa@h@gsciPEﬁmQErence of the flow splitter, and for a
rotating, disk-like control element to be arranged in a
sealing manner at each end of the flow splitter. Thus,
15 in the case of such fluid flows which are to be
controlled and which change direction periodically, a

changeover with few pressure surges can be achieved.

Refinements of the i1nvention provide for the end

20 regions cof the flow splitter inside the housing to be
connected to the tubular chambers in which a pressure
exchange is carried out with the aid of the changing
fluid flows. In each case a connection for a supply of
high pressure fluid and a discharge of low pressure

25 fluid are arranged on the housing of the fitting, in
the circumferential region cof the flow splitter and on
the housing. What 1s kxnown as brine under high
pressure, HPB, for example, flows to the £fitting
through the connection for a high pressure fluid.

30 Fellowing pressure transmission, the brine then flows
in depressurized form, as what is known as LPB, out of
the housing through the discharge for low pressure
fluid.

35 In the flow splitter there are arranged flow paths with
the aid of which the flows having different pressures
are distributed. In this case, within the flow
splitter, two outer flow paths are connected to a high



5 nore reinforcing elenents can additionally be arranged in one or nore of
the flow paths. This depends on the physical configuration of the flow
splitter and the materials used. 10 The flow splitter can be an integral

-.constituent part of the housing; it has been shown to be advantageous if

the flow spliyd epod/Ssepiastructed as a housing insert. pchhed b/ y¥e7 hOUSI Ng
fabrication is sinplified and the nunber of sealing points |located on the

housi ng can be 15 reduced. It has |ikewi e proven to be advantageous with

regard to the closing behavior if the flow splitter is constructed as a
ceram c or a RERFHMT-F1<0atRd 2corpbhdht L1920 PRENcoRLEERIS eGSR o
advant ageous|ghe ofistmeet, edi s Ncohhechaanero ok rodwt iph@skalral ys s8é de,1nwhi ch

nmeans that secure nagenent of the sealing functions.is.possible, _in
addition to s‘?rrf%‘?% g? od%’cstliro%. ??ﬂ%F 'é?’é?‘e,‘)p?%a&rlé’\ﬁ oﬂ§f§a?hghgyclu5‘§eﬁg

el enent is refiacennimcontslyl 2haebéngntsrebkscheacioaditesporary orosi ng

el ements gnl rj i o] I e - t .ol

al t er nat e?y )é%onx?érjo%g?%ggﬁgﬂét%?%hgﬁ%%he@év%%% pa?%g‘\’p %? faﬁjg(aagl%]%vt(as
splitter, whiigh e@anarthareseéutdearfd oveatdisent Thow dRRAGEBVER itdheensured.

Furthernore, dhigs 30 1CORLLGE RraBBhLS 8f € dHOVirded V‘@s%@i £0BLT Un@PRMNgS
| ocat ed opposite one another in pairs, which neans that a flow of a |arge

amount i s acHiEBE34F 4258 | space. Wth the aid of the refinenent in which
the control 35 openings of a control elenent are arranged to be offset by
at nost %g fr,_r%brgo%aﬁ angther in each case in_.relation to the contr

ft oth@

trol
openi ngs Y EBALESET et , 2B fe R’ Ty %ﬂ%ﬁ@é@x}%ﬁltopa‘%ﬁe f1 ow
di recti on WO D0 Hich3di iR/ BP208/ 8869 8Fheowd tbobthedivabubgeockariiier s

connect ed totﬁﬂ? ngﬁi@glg%ter is constructed as a housing insert.
In this way, housing fabrication is simplified and the

number of sealing points located on the housing can be

15 reduced. It has likewise proven to be advantageous with

regard to the closing behavicr if the flow splitter 1is

constructed as a ceramic or a (ceramic-} coated

component .

20 The control elements are advantagecusly constructed in
the manner of rotating rotary slide, which means that
secure management of the sealing functiocns is possible,
in addition to simple production. Therefore, a
previously known closing element is replaced by control

25 elements which act as temporary closing elements only
during their rotational movement. The control elements
alternately control the flow through the overflow paths
of the flow splitter, which means that secure and
efficient flow changeover is ensured. Furthermore, the

30 control elements are provided with contrel openings
located opposite one another in pairs, which means that
a flow ocf a large amount is achieved in a small space.

Wwith the aid of the refinement in which the control
35 cpenings of a control element are arranged to be cffset
by at most 90° from one ancother in each case in
relation to the ccontrol openings of the other control

element, alternating changeover of the flow direction



~carried out in an extrenely sinple way during a rotational novenent of the
control elenents. 5 Since the control elenents are subjected to alternating
| oadi ng in operation, they are provided with reinforcenents on the side
~facing away fromthe flow splitter. It is |ikew se possible to provide the
control el emait so0dAolB14ed nforcenents on their 10 circyEr@eRMee/000dg5e may be
additional material nmasses, built-in conponents, supporting el enents,
tensioning el enents and the |ike. This‘dépends on the materials used. 15 In
order to reduce tEle force bet ween flow s er and ;'éontrol el ement, one

or nore depres3i G a?’éb‘é Fangef ™51 & he® 8?3 tHe £P&w SPEFTE8r %% or der
to form narrmwrimﬁﬂlr@msuriacean TthrenaEyresampﬂds gant acturioner a he

entire area, :p &%f%méﬁi‘%f‘¥ﬁé géﬁ] §12Ql gused | nst ead, the
ac S u

formati on of narrow cont surfaces 1 S possible,” which also permt
inproved sealing at the same tine. In order to separate different pressure

regions ig thein2o ¢ I?ﬁ”@@ﬁ'ér!)?céiéﬁehﬂstQfeh%éaaﬁteae%bsaﬁ%@rn%’h&i&f

control elenments on e sid f aci ng away fromt | ow Sp itter These can
be of a sliditRpHHY sedt dERJRTLIMpart TV t FE abi Py ¢De piidduced

easily, the pdvani gamaicd henknown segur €=s6dld ngwagt |fo‘cbrrl stB tfhexrefore
provided. In addjtion, the shaft Lﬂkarranged %{}Of%re on of .t e housi ng

which is shiel Y35 the deal§ aht<FELEBns ISoW Vpr si de
LPB. As a resaitirol pasSagenod thmtshaftrehnﬁughembmhousong \mllellzto t he

out side a var}% akq:q%égerpgéy hasﬁlgs? eaggdfg ?t ﬁﬂé{?”t %r&%l aft seal

desi gned ow "~ pressure. This en alls | ess e an sealing *6ff  such
a shaft | eadtasiffh wi Oriddspact comporentgh pruxsurtelnd de eleBenfsd, within

the fitting, @h@ oning elements and the like. This depends on the

materials used.

15 In order to reduce the forces between flow splitter and
control element, one or more depressions are arranged
on the ends of the flow splitter in order to form
narrow bearing surfaces. This measure avoids contact
over the entire area, by which higher frictional forces

20 are caused. Instead, the formation of narrow contact
surfaces 1is thus possible, which also permit improved

sealing at the same time.

In order to separate different pressure regions in the
25 chambers located in the housing, seals bkbear on the
control elements on the side facing away from the £flow
splitter. These can be of a sliding ring seal design.
Apart from the ability to be produced easily, the
advantage of the known secure sealing action 1s
30 therefore provided. In addition, the shaft is arranged
in a reglon of the housing which i1s shielded by the
seals and is connected to the low pressure side LPB.
As a result, a passage of the shaft through the housing
wall to the outside advantageously only has to be
35 sealed by a conventional shaft seal designed for low
pressure. This entails less effort than sealing off
such a shaft leadthrough with respect to the high
pressure side HPB. And, within the fitting, as a



. WO 2004/ 081431 PCT/ EP2004/ 000987 - 6 result no additional seals are
required for the passage of a shaft. Further refinenments provide for a
shaft driving the 5 control elenents to pass through the flow splitter and
-for the control elenments to be connected in a force- transmtting manner to
the shaft. TRbsSzmiappsidzies the nounting and the drivipag sbosd@o6o8t r Ol

el ements. The control elenents are constructed as ceram c or coated 10
conponent s, which provi de hi gh resistance to wear and attack by the fluid
flows to be controll ed. and mai _nt enance. ar(g gade consi derably

easier if fF&WYs ﬂctéar acfpt achie%losntar ol =T ehent Bi'f R8s Egﬁstruct ed

as a housi ngqfnsersﬁLafEhus serV| ceability can be ensured in an extrenely
short tine. And, as a result of the arrangenent of sealing zones arranged
on the cwcum‘erence of the flow splitter between inlet and outlet,
overfl ow bet &k hefessef WBePERES iRrovidiawddeda Farast gdaivé nehahBeover

provisionsis c%@@roflore]:[é?ﬁanﬂélb% a%agé‘aﬂﬁ%ﬁgﬁf thize ﬂrcﬁ@S B ceavephgr to be
connected to one anot her bri ef he position and e size of the

control openiffgs ©hfi RERE r%veenleﬁﬂencffs ’E‘Plebfeotca?%n%“?‘f%% “T‘h@ poSFEEGN and

the size of t:hr«ansmrtttrmlg GrlQﬁﬁ‘ld’tht@ntIhélesﬁQﬂU ol ’I&il&d’m@irﬁpﬁpﬂﬁéé uehed as
rotary slides whi is.fr essurg, surges,

rmts angeover r
since a sinu glﬁ’é&&g ?o%rf 39 8fsﬁbﬁl N ghelp %sttﬁe fﬁ}fad is
t her eby al ways:nt«miur@lbm@hml agea coastrolc tegeramgcefraaicommectedtetubul ar

chanber {& atco?n%%n%%@% t'ﬂ%&?”??ﬁg?ﬁ?"‘%&@h OP(ﬁﬂ ar?éea'EBt NRLa T g¥gousl y

cl osed control 6pening I"ar and vi ce versa. Because
of 35 the enk&ltged bontthel fdpdsi rfé@wénﬁob@@aﬁ§@téplt1@@| r

Mounting and maintenance are made considerably easier

if flow splitter, shaft and control elements are all
15 constructed as a housing insert. Thus, serviceability

can be ensured in an extremely short time. And, as a

result of the arrangement of sealing zones arranged on

the circumference of the flow splitter betwee\n inlet

and outlet, overflow between these two zones 1is
20 avoided.

For a gentle changeover, provision is made for the
tubular chambers of the pressure converter to Dbe
conriected to one another briefly by the position and
25 the size of the control openings during a movement of
the rotary slide. The position and the size of the
control openings on the control elements cconstructed as
rotary slides permits a flow changeover which 1s free
of pressure surges, since a simultanecus connection to
30 a supply of high pressure fluid i1is thereby always
ensured. Closing a control opening of a connected
tubular chamber is at the same time connected with
opening of another previously closed control opening of
a further tubular chamber and vice versa. Because of
35 the enlarged control openings and because of their
position on the control element, an overlap with the
flow openings arranged fixedly in the flow splitter is

achieved. Such an overlap in this case has a



__position on the control elenent, an overlap with the flow openings arranged
fixedly in the flowsplitter is achieved. Such an overlap in this case has
a WO 2004/ 081431 PCT/ EP2004/ 000987 - 7 beneficial effect on the changeover
-.and the behavior of the flowng fluid colums affected thereby. Depending
on the flow rat ecod/dshezpressure converter, 5 the posidri/eszaia,/bdwseontrol
openi ngs is changed at a continuous and/ gr di sconti nuous speed. The degree
to which the tubular chanbers are fille Ean therefore be influenced. The

use of a disconti puous. s erm resi e ti of the flow
openi ngs ove(r:b?lﬁ% 3161%%n$f§?c p&hi %é? CB‘PPPl ?lvﬁ £f! % tboe%ﬁ? Foss

section. The dhuscf)hd:wnml@uﬁlmdemhmmashaéf/estgdeaherebphannel filling in a
shorter tinme and thus a maxi mum possible flow rate. This can be done with

the aid of an appropriately designed drive nmotor. Wen a 15 conventi onal
rotary drive Rependongi rdoudiehobeementase afhetkonprepseremamyexteised, the

sane devi Ge Cehea S2ithenused tak %&Jt‘rdlnséﬁéﬁ%@ém%s Séﬂ*é?r?g@dSE@ ler flow
rate is switched therewith.. Conversely, with a discontinuous novenent of

the control eF@REHELOUS 2RFGTgi VSTHHUtR FTH%e@ver al e vBrEREeoft he

devi ce can bewhieduerd. t\Wbiuh arhetaintheais @Helsfﬁbl@dsmhhciﬁh@getfiom m  the

control el ementf t he oI u througgput Hg ence%nas a .function of

the pressure ot }"é ré?‘l% 'gsgs%ﬁ? gf‘isﬁg r;'itnéloblﬁ ERE S TERT] otr'? are

illustrated ihcinder drewmdegmeandlmel lofhettescilided opernioos detai|l thet he

fol |l ow ngant ex fai I I ow ti Vi ews
G0 eXtontfot heo txﬂﬂﬁ%&n A T8 | Ak | o k56 A

of the fitting, © it atirst operatin
sectiomn. The dlscontlnuous movement achieves dJreater

channel filling in a shorter time and thus a maximum
pessible flow rate. This can be done with the aid of
an appropriately designed drive motor. When a

15 conventional rotary drive with continuous movement of
the control elements i1s used, the same device can also
be used for small installations, since a smaller flow
rate 1is switched therewith. Conversely, with a
discontinuous movement of the control elements, at a

20 given flow rate the overall volume of the device can be
reduced. With the aid of adjustable switching times of
the control elements, the volume throughput can be
influenced as a functicn of the pressure differences
presemnt.

25
Refinements of the invention are illustrated in the
drawings and will be described in more detail in the

following text. In the drawings:

30 figs. la & lb show two secticonal views of the fitting,
offset through 90°, in a first cperating
state, in each case in the plane of the
inlets and outlets,

35 figs. 2a & 2b show two sectional views of the fitting,
offset through g0°, in a second
operating state, the control elements in

each case being illustrated rotated



state, in each case in the plane of the inlets and outlets, 35 figs. 2a &
2b show two sectional views of the fitting, offset through 90, in a second
operating state, the control elenents in each case being illustrated
‘rotated WO 2004/ 081431 PCT/ EP2004/ 000987 - 8 through 90 with respect to
figs. la & ivm 2bbgros3assshows a perspective view of therhkpmoazosqlsitt er,
fig. 3b shows a perspective view of the flow splitter, in which one quarter
of the flow splitter has been cut away Pn-order 10 to nake the flow pat hs
visible, 15 fig. 4a shows a perspectiye vi.ew of the flqw litter in the
assenbly with the two contr r%ﬁléﬁe%ps iwnle%ff?g?e%e%&i%sst;fie,&the
upper part having been cut ¥dway in order to clarify the flow direction,
fig. 4b shows a perspective view of the flow 20 splitter in the assenbly
with the two control elenents in a second operating state, the control

el ements bei nfigilf@strat ed $00WE e t PEFFHFCIO Vien EaeW ehsetRet Hk®spect to
fig. 4a. 25 Afitting 1 is shom¢sr-section in fig. la. The housing 2 has
two connections 3, 4 with the aid of which a connection to the tube
chanmbers, not illustrated, from a pressure exchanger systemis made. By
means of the fig. 3b shows a perspective view of the flow

splitter, in which c¢ne quarter of the
fiow splitter has been cut away in order

10 to make the flow paths visible,

fig. 4a shows a perspective view of the flow
splitter in the assembly with the two

control elements in a first operating

15 state, the upper part having been cut
away 1in order to clarify the flow

direction,
fig. 4b shows a perspective view of the flow
20 splitter in the assembly with the two

control elements 1in a second operating
state, the control - elements being
illustrated rotated through 90° in each

case with respect to fig. 4a.

- 25

A fitting 1 is shown in section in fig. la. The housing
2 has two connections 3, 4 with the aid of which a
connection to the tube chambers, not illustrated, from
a pressure exchanger system is made. By means of the
30 connections 3, 4, an exchange of a fluid which flows
through under high pressure and flows back at lower
pressure is made alternately. Arrows 5, 6 show the
respectively prevailing flow directions. The distance
between the connections 3, 4 1is chosen in accordance
35 with the distance between tubular chambers to be
connected thereto. This integration of the connections
3, 4 into the housing 2 avoids unnecessary additional

sealing points.



- 30 connections 3, 4, an exchange of a fluid which flows through under high
pressure and flows back at |ower pressure is nade alternately. Arrows 5, 6
show the respectively prevailing flow directions. The distance between the
~.connections 3, 4 is chosen in accordance 35 with the distance between

tubul ar chankgr soddQobeszsconnected thereto. This integratjgord,dddssr
connections 3, 4 into the housing 2 avoids unnecessary additional sealing

poi nts. WD 2004/ 081431 PCT/ EP2004/000987°--9 Arranged inside the housing 2
is aflowsplitter 7 which, in the exenplary enbodi mrent shown, is
configured as a separate insert. It can equally well be 5 confi gured as a
si ngl e- pi ece mmm‘mlt inst et htauém&ns:ium;gngZ 2Thies f laOWfEcD&hi tsi;ﬁlrlti‘c.eﬁ ormed. as

an insert her ed off i ng e aid
of seals 8. "ﬁ—“ﬁ% r'ey % 3 o?x?rppe %‘W c%’%%‘%erﬂ%%t ?‘ﬁ% f?oﬁ/% Ilpf’ltrg 7 there
is arr anged axharbeseparahé chinset®. used Iito dlmhaeecgaahlyjepweééur beed

fluid. ea tro ﬁgﬁﬂ I ner
t he ends %f?ﬁ%ﬁ;rlezd g%’? E{roét a&# ng "W t%gt @ﬁ? ‘lﬂftshagé lfggarg?l\efen by a
not or, not | 13 .ust Faeedlovhemlgitder % tf@ﬁ%ﬁ@tﬁéd Pet VEar Shid@¥e141i8nd t he

cont_rol 15 elgnEnds Jd2f Je@tHYr@%?@%tOftobe@Eé nﬁo@b@ﬁgntzs wixh Theseaigan be
configured a5£ol ons or force-fittin orm |tt|n§e|n anqt her way.
The shaft 149 & i nInt fBe ﬁle&llo&r % e B¢eoRe &RE and, on

t he oppOSi t&lﬁ‘dmd%plll&tfﬁrunl ethand seadethwddd i ahaaver 96 wROchhiigh cl oses
t he hous T. atin contr el enents ' are confl gur ed
1 the. mhPnerSE TS ap J ST hePEoTRETEe L PaRn ot Bent b 19541 6555 »
These rei nf oreceneEntso R5el apenve 1€he 18 tlerarat | hy bermialg doavkmgenf onhe
control the ends 10, 11 and is set rotating with the aid of a
shaft 14 driven by a motor, not illustrated. The force
is transmitted between shaft 14 and the control
15 elements 12, 13 by means of bearing elements 15. These
can be configured as polygons or force-fitting and
form-fitting in another way. The shaft 14 is mounted in
the interior of the housing 2 at one end and, on the
opposite side, is mounted and sealed off in a cover 16
20 which closes the housing 2.

The rotating control elements °12, 13, which are
configured in the manner of rotary slides here, have
reinforcements 12.1 to 13.2. These reinforcements
25 improve the alternating bending lcoading of the control
elements 12, 13 during the changecver operation.
Depending on the materials used, that is to say metal
or ceramic or combinations thereof, these
reinforcements can be formed as accumulations of

30 material, plates, rings, struts or the like.

In the illustration of fig. 1, a fluid under high
pressure, for example a high pressure brine HPRB, flows
from two T-shaped flow paths 17, 18 through control
35 openings 19, 20 arranged opposite one ancther in pairs
and belonging to the contrel element 12 into an end
region 21 of the housing 2 and from there, wvia the
connection 4, to a tubular chamber. At the same



~elenments 12, 13 during the changeover operation. Depending on the materials
used, that is to say netal or ceram c or conbinations thereof, these
rei nforcenents can be formed as accurnul ations of 30 material, plates,
“rings, struts or the like. In the illustration of fig. 1, a fluid under high

pressure, foryexasdioeidsihi gh pressure brine HPB, fl owserlgpivoawroobsshaped
flow paths 17, 18 through control 35 openings 19, 20 arranged opposite one
another in pairs and belonging to the cddhttol element 13 into an end

region 21 of the housing and fromther via the connection 4, to a
LUl ar _chanbBiS et s hB SahE Shb00H/ Goridi  BerFERSB0s) 00008 For016 3 nstant,
a fluid underlewl prepsessubeineoll.tBanflleva thowwgh eskar eommieme oPB,3 f | ows

t hrough the c cti ]§;| fro ul. ar, ch_e”'g)e j; N . regi 22 of
the housing gp&g %eg{hs ]{oegirl%%%]ggnlgggh cont%%{il é:%gﬁr%ﬁlt e{g 0%3 tg%event
flui d exchangeow#1mg of her housing regions. The seals 23 are constructed in

the manner of a sliding ring seal, held in the housing 2 so as to be
secured against 10 rotation, and bear in a sealing nmanner gn the control

g
el enents 12, 9%ihder PRRrpPSsShr836F SPRFRES S48MER§. 1Pp dor REPEYs to the
exenpl ary enbpii@nexehahyg. wilth idci€rf N"BogEihbe ridSioart.aneons pralid on of

the 15 contro% el enent s ig rel ati on tﬁ the fl ow splftter. .gbweverr., a
section rotated EAFougAmBBTFE oW | APEI BT (AT r Bvet 1At T t he
control el emesall?2 heh@d imovheochoopengngss@bas26oabrasgetiried pagaisisr e

' the cafter GiaheT | BRAY SRR G A kRaRininielieh K EbR" e e

for an outwareldheni®flay 13 under the pressure of springs 24.

Fig. 1lb corresponds to the exemplary embodiment of fig.
la in terms of the instantaneous position of the

15 contrel elements in relation to the flow splitter.
However, a section rotated through 90° is shown in fig.
1b. It reveals that, of the control element 12, the
control openings 25, 26 arranged in pairs are connected
in a fluid-carrying manner to a flow path 27 which is

20 arranged in the center of the flow splitter 7. The
central flow path 27, designed for an outward flow of a
low pressure fluid identified by LPB, 1is arranged
between the two flow paths 17, 18 designed for a high
pressure fluid HPB. In order to manage the

25 alternatingly occurring forces securely, a reinforcing
element 29 of a transverse rib type 1is arranged in the
flow path 27. This ensures a beneficial flow of force
within the flow splitter 7.

30 A low pressure fluid led through the connection 3 into
the housing 2 flows via the control opening 25, 26 into
the flow path 27 and £from there flows out of the
housing as low pressure fluid via an opening 28 in the
flow splitter 7 and an outlet 30. Arranged opposite

35 the outlet 30 on the housing 2 1s a connection 31 for
the supply of high pressure fluid HPB to the housing 2.
Wwith the aid of the chamber 32 arranged on the
circumference of the flow splitter 7, the high pressure



low pressure fluid identified by LPB, is arranged between the two flow
paths 17, 18 designed for a high pressure fluid HPB. In order to nanage the
25 alternatlngly occurring forces securely, a reinforcing elenent 29 of a
“transverse rib type is arranged in the flow path 27. This ensures a
beneficial fkowok,/ fewee wWthin the flow splitter p@@,gﬁzb@wg}abeﬁﬁure
fluid led through the connection 3 into__the housing 2 flows via the control
opening 25, 26 into the flow path 27~ aha fromthere flows out of the
housi ng as | pressure fluid via_an 28.in the | o er 7 and
an outl et SO%Werfiart edl%‘%p%%l‘f%e %wf’h SEIFPgP %606% I‘téﬁglshoju—lvl 5

connecti on 3¥ifthr théeasdppdby dfhehi Hhwpresseue e | dhambiPB t aheahgas'll ng 2.

Splittor 7. EREORLGR pRRSlod B SO0 OETAIL T EaT0 DoboRT o L1C 11 ufd

is led to th&owaery- shaped thieowysaels 307 and 18. Wth the aid of the |ow
pressure ghanber 9 arranged opposite, the |ow pressure fluid is discharged
fromthe housing 2 via the outlet 30. 5 Figs. 2a and 2b show t he sane

sections thréagh-thed NG | RE a3N9W gdle 253RE IFLHHOTH 4NSOMNGHI BPErati ng
state. In thirsceasg, ddefegstraa ededenbs bl ael 33 sdwrl begarsetaged

onward t hrou h 00 in_each .case via t he aft 4 and. t he .bearing.el enents
15. The fl ui %58 f | Otk rcffgl Fnt P e %?%Wﬁ%lt ei%e?'h? ogé r‘ﬁ% ﬂ?’
pressure conhevei drecdl amdatd® chaabdr t&%qushncﬁ/ﬂ)o def| eeicdd caseetheacont r ol

openi ngs; 25, ¢ %g iéﬂa%{ h§4 %?1%1”’01%{”%2 eaki Ay Qi%%%ntts g?ssses t‘tLé'J‘ Ehg Fid

connection 3 ul ar cha not ustr at e sane i nme,
| ow pressur eHPBuifd oWRBOf How® \ube tfl"l@“bd?ﬁfét,ﬁt iloh 48 through the hlgh

pressure connection 31 and the chamber 32 is now
deflected wvia the control openings 25, 26 into the
chamber 22, from where it passes via the connection 3
15 to a tubular chamber (not illustrated). At the same
time, low pressure fluid LPB flows wvia the connection 4
from a second tubular chamber into the chamber 21,
through the control openings 1%, 20 intc the central
flow path 27 in the flow splitter 7 and from there out
20 of the fitting wvia the opening 28, the chamber 9 and
the connection 30. By means of further rotation of the
parts 12, 13, 14 and 15 through 90°, the first
operating state, illustrated in £figs. la and 1b, 1is
then reached again.
25
Fig. 32 shows a perspective view of the flow splitter 7
with a central flow path 27, and fig. 3b shows, by
means of a partial section in the flow splitter 7, the
position of the outer flow paths 17 and 18 still
30 located therein. In the central flow path 27 there is
a reinforcing element 2%, in which there is an opening
for the shaft 14 to be led through. Furthermore, a
plurality of depressions 33 i1s made in the end 11 of
the flow splitter 7, which means that narrow bearing
35 surfaces 34 are formed on the end face 11. This
reduces the fricticnal forces between the parts sliding
on one ancther and at the same time improves the
sealing action. The T-shaped course of the flow paths



froma second tubul ar chanber into the chanber 21, through the control
.openings 19, 20 into the central flow path 27 in the flow splitter 7 and
fromthere out 20 of the fitting via the opening 28, the chanber 9 and the
connection 30. By neans of further rotation of the parts 12, 13, 14 and 15
-t hrough 900, the first operating state, illustrated in figs. la and |Ib, is
then reached wagapm/0254H g. 3a shows a perspective vi eegroEriche/fdaw7splitter
7 with a central flow path 27, and fig.l b shows, by neans of a partial
section in the flow splitter 7, the position of the outer flow paths 17 and

18 still 30 l.pgat La. :ln f t [.S-4
reinforcing e e’me%%i %ggh?%gwﬁ%chéﬁesﬁgﬂ%fs@éatn_Jé%gnlpﬁég T%%lr %&341%%&14 to be
| ed through. FurfhavnbEed A1gH WEESIYrof L Hepd es5F8n$N83 HesARe YL X he end

11 of the floynsdttdd etubul ¥hi ChafBRRSs ddrindtarg oy Pepsi By 35 sdufaces 34
are formed on the end face 1]. This . reduces th fl‘lgél _ogglI6 f or.ces. bet ween
i 0]

the parts sli®f ngtR®n GRBTERGt hEPSEARSS the saf® ti ves ¥H&9 seal i ng
action. The TabtenettebDyr pasaf. t he fidwipatfiswdD @004/38148B& central

PCT/ EP2004/ 000987 - 7, 18 .ensures. ihn th i_pl est. way.that -an .
alternating u?‘fl%'\ifv%%f 23 rﬁoght%f e(ggﬁgled?l ﬁ’ilg isan ookf%nelr%%s% CFP\?glvyla

connect ed t ubtitarowhbmbe’C bEcomeshpossidbirg as. a result of the control
openings 19, 20; 25, 26 sliding 5 alternately past. A fluid flows out of the
central flow path 27 to the outside via an opening 28 and via the outl et

30 fromthe How&T ngé2. aFCgsib 48NANda4PSIRRRCE Y& SPEEATIe™ert aRferdi®t of the
10 funct honal s paFd Sortdn t Barter miof chbe fl-aw spl thkers 16w t Bgrgentroly el enents

12, 13, the Stegt ég%€¥% tgﬁements 12, 12, the shaft 14 and the
bearing elements 15 of the fitting 1, in each case in
partial section. Here, £fig. 4a shows the first
operating state and fig. 4b the second operating state

15 with the parts 12, 13, 14 and 15 rctated through 90°¢ in
each case with respect to the flow splitter 7. In £fig.
4a 1t becomes clear how, in a first operating state,
the high pressure fluid HPB flows through the flow
paths 17, 18 and the control openings 19, 20 to the

20 side at the front in this view. At the same time, on
the other side or, here, the rear side, the path via
the central flow path 27 to the opening 28 is free via
the flow openings 25, 26 arranged in pairs, the latter
being hidden.

25
In the second operating state, shown 1in fig. 4b, the
relationships in the converse state are i1llustrated.
For this purpose, the control elements 12, 13 are shown
as having been rotated through 90° with respect to the

30 flow splitter 7 with the aid of the shaft 14 and the
bearing elements 15. In this view of the drawing, a
high pressure fluid HPBR flows rearward via the flow
openings 25, 26 of the control element 12. At the same
time, via the flow openings 19, 20 likewise arranged in

35 pairs (19 has been cut away by the partial sectional
illustration), a depressurized low pressure fluid LPB

passes from the front side of the view of the drawing



bearing elements 15 of the fitting 1, in each case in partial section.
Here, fig. 4a shows the first operating state and fig. 4b the second
operating state 15 with the parts 12, 13, 14 and 15 rotated through 90 in
“.each case with respect to the flow splitter 7. In fig. 4a it becones clear
how, in a fin®t2opewating state, the high pressure flatrded#dBafdmmast hr ough
the flow paths 17, 18 and the control_ %eni ngs 19, 20 to the 20 side at the
front in this view At the sane tine, o the other side or, here, the rear
side, the path via,.the | Al . to_the ening. 28 s . free via
the flow openjirhtg% fge 2%&2%%%95&0% %%ﬁr;ls,zﬂt hgniiat]%lgcgws bé’?lr?g %lkdd:élr? 25 In
t he second oplErttimg Eren ethetewinid rcle geperbing . rel ati onships in the
converse state are illustrated. For this purpose, the control elenents 12,
13 are shown as having been rotated through 90 with respect to the 30 fl ow
splitter 7 wikh Ppangi @fofthie §AAFE1IQ2 RAJiPFRe tleafPRETelefdMments. | n
1E|hi s vi ewsof 121,;5113 a%ﬂ':f\fﬂmf:;ﬁd BhQF)olﬂFle%lildire% Idﬂiizaﬂ itP&gL bpm@tt@@: var Grvi a :Ee
ow openi ngs 6 0 e control_ el enen ..At_the sa ine, via the
f1 ow openi ngsS G EHOY i kSARAST r angEF IV pailr’s (Y ha?rlg@en &iranay by
the partial sesdraoniadnal |telialatliony,is pepredsdri zed kbw peessuriend,| uid LPB

passes fromt f i 0, i . t raw. ng. L

Bt Ep2004) 00uge A hsE B Cedlih nﬁé’aﬁf;ﬁ %%%a‘?#ggl%%d%fq’ St the
fitting fromndriad viten hewpeniang 228.L1Bg neawd dof behi seslagd orvchawi ng t he
control ehemgptSimin 12, 13 arranged on both sides of a flow splitter 7, an

extrenely conpact changeover fitting with high operational reliability is
provi ded. At the sane tine,



the nunmber of sealing points and pipeline connections needed for such a
fitting could be reduced to a 10 m ninum WO 2004/081431 PCT/ EP2004/ 000987

- 14 Patent clainms 1. Afitting (1) for changing fluid paths, in
"particular for installations conprising pressure 5 exchangers with tubular
chanmbers t hr osghowdhioghazf | ow t akes pl ace alternately, @u/ebsdocabbess@hosi ng

el enrent being arranged inside a housing (2), the housing (2) having a
plurality of connections (3, 4) for CbhH%CTing | i nes, the housing (2) being
10 connected to a first pipeline Sés enkang i.n each case one end of at

| east one pressure exchanger, a r ?%SEti& ®6t'Ser end of a pressure
exchanger being connected to a second pipeline systemwth the

i nterpositionyof furt bt , t i ng e i ng; .provi ded
with a nntor-%beré%edggﬁfégb sﬁgﬁt.?%%i h%%%é%%%%ri%%ﬁ??hn?%§¥Q§ f%ga
splitter (7) provPRBEiGRiAra INr ARELI 1R LEPRRST QPTRAL RENY( PECISPreT) s
arranged W thin thexfRassegs (2hithi tihalaOpeiidgsed therdugnsheiiqaat hs
(17, 18, 20 27) arﬁ arra%ggd at. two ial ends (10, 11) %Eg on _ the
circunference of the°f¥| & §&iﬁ%@98(£g%e%ﬂﬁF? - t Raf PGt OB ¥k- i ke
control element (12lemdsl} beiakg angethded aisedtieng necwetn@t (€ach wene of

the flow splitter ﬁ?&

characterized in t%a'i%%e%%%ggggghéagpgigirﬁﬁﬁég?gFLgoﬁk%kghébSitg%r (7)
are connected to the tigwul epnnebémberslim@s, the housing (2) being
10 connected to a £first pipeline system and in each
case one end of at least one pressure exchanger, a
respective other end of a pressure exchanger being
connected to a second pipeline system with the
interposition of further fittings, and the closing
15 element being provided with a motor-operated drive
shaft (14), characterized in that a flow splitter
{7) provided with a plurality of transfer paths
(17, 18, 27) 1s arranged within the housing (2),
in that openings of the transfer paths (17, 18,
20 27) are arranged at two axial ends (10, 11) and on
the circumference of the flow splitter (7), and in
that a rotating, disk-like control element (12,
13) is arranged in a sealing manner at each end of
the flow splitter (7).

25
2. The fitting as claimed in c¢laim 1, characterized
in that the end regions (10, 11) of the flow
splitter (7) are connected to the tubular
chambers.
30
3. The fitting as c¢laimed in claim 1 or 2,
characterized in that in each case a ccnnection
for a supply (31) of high pressure f£luid (HPB) and
a discharge (30) of low pressure fluid (LPB) are
35 arranged on the housing {27, in the

circumferential region of the flow splitter (7).



3. The fitting as clained in claim1 or 2, characterized in that in each
case a connection for a supply (31) of high pressure fluid (HPB) and a

di scharge (30) of |ow pressure fluid (LPB) are 35 arranged on the housing
(2), inthe circunferential region of the flow splitter (7). WO 2004/081431
PCT/ EP2004/ 00@P28704/0k2435 10 4. The fitting as cl ai mnededresiamisnvdgssz or 3,
characterized in that at least three flow paths (17, 18, 27) are arranged

inthe flowsplitter (7). 5. The fitti as clainedin claim 4,
characterized, in that hin the fl w itter Ie t out er
fl ow pat hs (147 18 #hgref\(l:\%%ne%t e to gal %)%h preséslre Si de ( IESIt\QKr)IBd' at

| east one central chaoacparhze¢d7)in athanged beemeen thed ofew, naths

connected to a | owpyessy e sihde (IPB),GnTRe fitthag 9§O\gl aledddy. claim 4
or 5, characterlzed in"that one or nore ré@inforcing 15 el enents (29) are

arranged in one or{fbre of the flow paths (17, 18, 27). 7. The fitting as
claimed im claim4, 5 or 6, characterized in that outer flow paths (17, 18)
20 have a T-s gaped course. .25 30 8._The fitting as cI ai i n one of . cl ai s

i to 7, characterfo®d ARG FheCtPoRPSprft tera ™) 4is it as a
housi ng i nsert. 9.ifhehhitttiwptlasn clkthemel own spaioL8yr c(n‘a)r,acaermﬁbt in that

the flow splitter éJg Eﬁt%%m¥faﬁﬂﬁﬁkﬁ§ ?f?, 18) are connected to a

high pressure side {(HPB) and at least one central

10 flow path (27), arranged between the former, 1is
connected to a low pressure side (LPB).

6. The fitting as <claimed in <claim 4 or 5,

characterized in that one or more reinforcing

15 elements (29) are arranged in one or more of the
flow paths (17, 18, 27).

7. The fitting as claimed in claim 4, 5 or &6,
characterized in that outer flow paths (17, 18)
20 have a T-shaped course.

8. The fitting as claimed in one of claims 1 toc 7,
characterized in that the flow splitter (7} 1is

constructed as a housing insert.

25
9. The fitting as claimed in c¢laim 8, characterized
in that the flow splitter (7) 1is constructed as an
interchangeable insert arranged in a sealing
manrner.
30

10. The fitting as claimed in one of claims 1 to 9,
characterized in that the flow splitter (7) is

constructed as a ceramic or a coated component.

3% 11. The fitting as claimed in cne of claims 1 to 10,
characterized in that the control elements (12,

13) are constructed as rotary slides.



i nterchangeabl e insert arranged in a sealing manner. 10. The fitting as
clainmed in one of clainms 1 to 9, <characterized in that the flow splitter
(7) is constructed as a ceranmic or a coated conponent. 35 11. The fitting
as claimed in one of clains 1 to 10, <characterized in that the control
elements (12, 13) are constructed as rotary slides. WD 2004/ 081431
PCT/ EP2004/ 000 %3 64708h@3112. The fitting as clai med i npenerobocloabssy 1 to 11,
characterized in that the control elenegés (12, 13) are provided with
control openings (19, 20; 25, 26) | oca d'opposite one another in pairs. 5
13. The fitting as,.cl d i characterized, i.n_t at, t he. control
openi ngs (19h920)%8 %ggghxu%lasefeﬁe ?d(i§) Gr%e %Trgngegllstq be’ o?%Set by at
nmost 90 from onechaoiheéeriizedacin caseti nthel atdrorrab B0 emeatesont 3l
openi ngs (25, 26) 14f tgp Q%Q,gg@tr th eement1( T ngltﬁbng as
clainmed in one of CP . ? 1256 &%, character}%% %ﬁg%hgt t'he contro
el enents 15 (12, 23) 8|6é él%@ltéfédompPﬁlF& RP6r eapehes (I2peirsi2 2, 13.1,
13.2) on 4 he side facing away fron1the flow splitter (7). 15. The fitting
as clainmed |n one of clains 11 to 20 characterjized in that the_control
el ements (121 13)T5?eQ&QEﬁqﬁuF§M?}P+%ﬁ%f6PCE&EﬁFéJ&h t HRAT T FethFefence.
16. The fitting asnclkaaredhen comtrefl epainitgk t@95,202%¢charasherozed in
that one or nore depres (33 are arranged on t end 10, 11) of the
Flow “opl i tter (75 BREREdi30 05 Maed iy tea, PR PR8I/ 1 ddde

9C° from one another in each case in relation to

10 the control openings {25, 26) of the other control
element (12).

14. The fitting as claimed in one of claims 11, 12 or
13, characterized in that the control elements
15 (12, 13) are provided with reinforcements (12.1,
12.2, 13.1, 13.2) on the side facing away from the
flow splitter (7).

15. The fitting as claimed in one of claims 11 to 14,

20 characterized in that the contrcl elements (12,
13) are provided with reinforcements on the
circumference.

16. The fitting as claimed in one of claims 1 to 15,

25 characterized in that one or more depressions {33)
are arranged on the ends (10, 11) of the flow

splitter (7) in order to form narrow bearing

surfaces (34).

30 17. The fitting as c¢laimed in one of claims 1 to 17,
characterized in that the contrcl elements (12,
13) bear on seals (23) on the side facing away
from the flow splitter (7).

35 18. The fitting as claimed in claim 17, characterized
in that the seals (23) are of a sliding ring seal
design.



surfaces (34). 30 17. The fitting as clainmed in one of clains 1 to 17,
characterized in that the control elenents (12, 13) bear on seals (23) on
the side facing away fromthe flow splitter (7). 35 18. The fitting as
claimed in claim17, characterized in that the seals (23) are of a sliding
ring seal desd @nos 2126004/ 081431 PCT/ EP2004/ 000987 - ddr/edo4sFheoddrt ting as
claimed in claim11l7 or 18, characterizef in that the shaft (14) is arranged
in a region of the housing which is shie ded by the seals (23) and is

connected to e | pressure S|de (LPB). 20. The _fitting as clajmed in
claim17, 18 9 gﬂ%chgragtg i z& %?ﬁﬁé?hel%eaFg ?3)1§ear in gé seal i ng

manner on the contcbarsbeaemzsd($21 iﬁat lbeunﬂE1f¢hélébessur@rndn@@dlngs
24 21. The fittk S i e 0; 20, rized in
(24). Hgaa r@%ﬂﬁéﬂe%f rﬁ:l’?ﬁ? heﬁsghgsr‘l}?ﬁﬂcﬁ é% shl%ﬁ@

that a shaft (14) r|V|ng contr el enen passes t rough t he
flow 15 splitter fhp. s2alshe (BPiti Agdas 16 aiGRedaGtashe 6T 1 nslavWto 21,
characterized in tBabskheecanieolrehements (12, 13) are connected to the
shaft (14) in a force- 20 transmtting manner. 23. The fitting as clainmed in
one of clains 1 to 22, characterized in that the control elements (12, 13)
are constructed.aSTheramﬂmtrmgCQ@tedlaﬂﬁe@omponemasm 247, Thes f bkt i hg, as

clainmed in one of clains cterized _in th flL.ow splitter (7),
shaft (14) and coﬁ#?ﬁ?cgﬁrlzﬁé ]fi tﬁfg %?e cghggrué?%b pearPih &
sealing manner on the control elements (12, 13)

10 under the pressure of springs (24).

21. The fitting as claimed in one of claims 1 to 20,
characterized in that a shaft (14} driving the
control elements (12, 13) passes through the flow

15 splitter (7).

22. The fitting as claimed in one of claims 1 to 21,
characterized in that the control elements (12,
13} are connected to the shaft (14) in a force-

20 transmitting manner.

23. The fitting as claimed in one of claims 1 to 22,
characterized in that the control elements (12,
13) are constructed as ceramic or coated

25 components.,

24. The fitting as claimed in one of claims 1 to 23,
characterized in that flow splitter (7), shaft
(14} and control elements (12, 13) are constructed

30 as a housing insert,

25. The fitting as c¢laimed in claims 3, 8 or 24,
characterized in that sealing zones are arranged
on the circumference of the flow splitter (7},

35 between inlet (31} and outlet (30).

26. The fitting as claimed in one or more of claims 1
to 25, characterized in that the tubular chambers



30 as a housing insert. 25. The fitting as claimed in clains 3, 8 or 24,
characterized in that sealing zones are arranged on the circunference of
the flow splitter (7) 35 between inlet (31) and outlet (30). 26. The
fitting as clained in one or nore of clains 1 to 25, characterized in that
the tubul ar Ghpebel oe¥E22004/ 081431 PCT/ EP2004/ 000987 pom gsh00@F0ddi@pPressure
converter are connected to one another briefly via the flow splitter (7) by
the position and the size of the contrdi8 openings (19, 20; 25, 26) during
a novenent of the control 5 elenent (12, 13). 27. The fitting as clainmed in
clai m 26, charact e?f z&d*® | RTERSHIEhSPOSFE TV &FF sFPBNEFTERe EBNtIS
openings (19, 20; 25ctR6Y pehsklyafilowighangeaverpl ikdavhi ch) i Byf ree: of
pressure surges. 28. The fitting, as clained_in claim26 or 27,

characterized in t%%?ltéjr%%i?@dcgﬂ?rﬁfzﬁpg iﬁbg CPIGT O CPFEIIGS 57 g

tubul ar chanber is2@i tdfe 1R&Gandutrimg cennmectedemit hoDperfieng qurendiadus| y

cl osed centrol opgni ( 20;, 25, 26) of another tubular chanber and
vice vers§. 29. Tﬁgf%ﬁgﬁfné?%b g éined in one of clains 1 to 28, 20
characterized in that, depending on the flow rate of the pressure converter,

the position 9 theye CERLEQhqORGNIANIGS reld 120:125m 28) ichaahRrged Al a
conti nuous and/or discaontinuous speed. i
in that the position and size of the control
openings (19, 20; 2%, 26) permit a flow changeover

10 which is free of pressure surges.

28. The fitting as <c¢laimed in c¢laim 26 or 27,
characterized in that closing control openings
(19, 20; 25, 26) of a tubular chamber is at the
15 same time connected with opening previously closed
control openings (19, 20; 25, 26) of another

tubular chamber and vice versa.

29. The fitting as claimed in one of claims 1 to 28,

20 characterized in that, depending on the flow rate
of the pressure converter, the position o0f the

control openings (19, 20; 25, 26) is changed at a

continuous and/or discontinuous speed.



