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WO 2004/ 081431 PCT/ EP2004/ 000987 Fitting Description
5 The invention relates to a fitting, in particular
for installations conprising pressure exchangers with
twbubev4agbemiasis through which flow t akesepP)@£004/000987
alternately, a rotatable closing el ement being
arranged inside a housing, the housing having a
plurality of 10 connectiogs far connecting H
housi ng being connected & & st pi peline i@@ Hm“mmm"
and in each case one end of at |east one pre .
exchanger, a respectived %EQ?btﬁ%% of a pressure ”m”
exchanger being connecte second pi peline system
with the 15 interposition of further fittings, and the
C*I‘Iaél NéhveRltadRNtr OB 1k PEOViadedh Wiy a2 DRt %r%e%m%%d for
rive fhaft For the ur pose of treatlng water, the
réQﬁFgé B5HBEFs ‘ﬁ%@g% i $XESCET Cuse Xchﬁ“?ﬁF% with
casbularflwhhmﬁqmanwtbrbegnurmmhe&isxifncedaaﬁshlwmace
ough r ten1mh|c I n_the case
p%f?éyﬁgtgmghtgtr%taggggg %%8%¥% npn%ﬂﬁ? ?ﬁﬁﬂ%ﬂﬁﬁﬁ?nged
oinﬁéﬁrﬁramehnfgamnes the bowsimgnbravengodul pdprality of
S@Qﬁﬁ@EEQBnbntfbf“”é%ﬁﬁgé¥ir%ﬁ @E%e%n eBhbCMBSusing being
concentrate is carried out throug menbr ane, since
ofiPYeEhEA0tCa & | HF St oPRBePLRES |Sé/<ft@§h arfql oWPt BeGtigirase
aonenbeaie. dihe ptopQekisen fdrani ngresSELEIh eRFBEAGSrAS a
a_usabl e.prop ion, pure water or else erneatﬁj,
e?ﬁgcgfﬁgr %?%%roﬁﬂFie #énﬁraﬂﬁ?s§5r?hee INGRT crPeing
doesnﬁoteﬁloWQWWan@bebeadespip&ﬁmmanesynndulew&&ﬁ the
b ntgate f iC ts
A TRap S IORT S8 Sratehel MR S id i dsing
aﬁéleﬁf‘%nEnd]é?l]hgghPE@%%‘g%@ e.With s apr aRiAe- dreraresindzive
bgraptth a nodul e inlet pressure of about 65 35 bar.

For the purpose of treating water, the reverse osmosis
process is often used. 1In this case, a fluid stream to
be purified is 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, separation into pure water
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 proportion flowing
through emerges as a usable proportion, as pure water
or else permeate, on the other side of the membrane.
The part which does not flow through leaves a membrane
module as brine, a concentrate of the fluid enriched
with salts and minerals, as a proportion which cannot
be used and is under high pressure. This pressure is
around 2 bar with a module inlet pressure of about 65

bar.

US 5 306 428 discloses a reverse osmosis installation

in which pressure exchangers in the form of tubular
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US 5 306 428 di scloses a reverse osnosis installation
i n which pressure exchangers in the form of tubular
chanbers are used to recover energy. By using these,
the still high pressure of _the_high energy brine
flowi ng out of the nenbrane nodule is transferred to a

fenafosts| brbo RRPUS f r8ovdPUSneRUMD BY i Y8 ; AUt RiHese,
5 whi ch lf}lomer by the amount_of this pressure

i e eal®r Tt s PRI rRIELIHTE® heh | BRE t SitsEh f @pgney n brine
of lewih® ogenefatihd heedbhepressure needednkeertba to a

reverse_.o .S, prQgcess.. For, t he purpose of,

c§¥ }O|FFﬁ%Tg§8/OF éﬁﬁﬁ'lﬁéﬂove hyge ngEWB FELNE Gutput
tWeidhi he ilpwerady dute oimaouret pofsshis pemsbamggmnanase
figti i asLpt atingecl OSi ' e j

! R B0 0008, 08, SHETRRG, 13, Uiertle <o
fYeREFRCet hehe udiieh IreRiEe omaadedr &osur £hes reverse

exshagder srbayes bri ne energi ng fromthe nenbrane
nodul es applied to themalternately. The rotating

closing elenent is constructed as a roll, in which
chomeche ngudposs afecantangidngnahbligoraehanhgihga o¥yedayhe

i et eratj on all .the flaow
vty Bickao st maspres gty o ol il g
peeckargessr gas frtiimg swehh charpsinopet asings element

m&sggéa,quhala'ddirtgitdép%é 6Etﬁe§r rf’ci;&rg;;igl .O.]Eh;win%lﬁg}:gﬁeaid
oLl opSabending on il opergting b ol Ol e e e
bexchandgées hhaveo beimien farMeryicns respondi BEbY hf#Rane
modules applied to them alternately. The rotating
closing element is constructed as a roll, in which
connecting ducts are arranged in the manner of a 3-way
valve. During the changeover operations, all the flow
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 period of a membrane, its
separation capability decreases and a fluid to be
purified has to remain for a correspondingly Ilonger
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.
However, this fitting is suitable only for small
reverse osmosis installations, since the flow cross
sections 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
fluid columns to be displaced therein, and as a result
of the forces necessitated thereby, a considerable
problem of dimensioning the fitting arises.
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time wthin a nmenbrane nodule. For this reason, in the
prior art, the changeover tines of the roll are

i nfluenced with the aid of an actuating notor. 30
However, this fitting is suitmable only for small

reverse osnosis installations, since the flow cross

s@ire oirsvenitinm {hebhiskti nm atlee appobIbMBlcd YAdWEl SHEy a

fl iLons of the_ducts to be
7 Ry, | REEo0® Rt R Bl ok D EBRC TatSencraserse
f loSM®sdd uangd t oibelarsplnstal laetens, andias ther eaufit of
ofyniike flLes E@S\§§S'otfatﬁﬂultcfe{:§}?y @ HUSI taebé ®between

prolemof di mensi oning t i tting arises.

«% KEEER i @’?ﬁ&’s%%f%ne’ﬁ%]éalb@w eiflof o%ﬁ@lcq:l'ltr@olaﬂard and
clfarmgee\fer@edmatne@,r in particular for large reverse
osnosis and simlar installations, with the aid of
which large flows of fluid can be distributed between
5Tthfepéntipnessorethishapgeg3amn protviaeght ferwagd £1low

angy ikault 5 o%%ﬂ%ngﬁrthl -Q:?)e%%laql.t ! %zgecfovﬁt%qei,ﬁsafoérogpaggs to

provi des for provi
pPEr AT¥FNHRA t WirkdHiay bbe hdiaus i1@ befarr amedings hiofi the

t Reahedeirngather peamn n&ﬁr&’ﬁgé@eatt EaBShe% RatdiRyd o e on
a% anged_at %vvo axi al gnds and the circunference

e“t¥ GWEBF PREEr ,  hndh%r fé-owr ofBLilf§erdi sRofi keor a
contaohngl erdesk-1dkke caamrt&bgetélldmealt WA G AN &ln a

f fl.0 [ 5 in the case of
gg% l?lﬂ g‘ﬁl@% Vé aréen OEet 80%"8‘1 | SR P Twhi THeS
chang§h€|l r%@%?om%ersm cdluid aflowangehieh watlh few be

e fo.
it e ek e O

shRPREEPVE swaéhtﬁ@WhEH§Fﬁ5rFoSBég@§nﬁéatba aohuheed
t ubul ar chanbers |n whi ch a pressure exchange is
aid_of the chan%vrl%fe fluid fl ows.

REE L mlLs " SRontBer | GRVFa: Lane, ficgh the  end
pregsone bﬁwuhewﬂlawdssamatge amduaugxm§3h6aszﬁg to be
fLyhHeaE 8aakaNged Qﬂbﬁfgrh%ﬂﬁhﬁ%r%f thewltlll.éltll a9 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
fluid are arranged on the housing of the fitting, in
the circumferential region of the flow splitter and on
the housing. What 1is known as brine under high
pressure, HPB, for example, flows to the fitting
through the connection for a high pressure fluid.
Following 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.

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

pressure side and a central flow path, arranged between
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the circunferential region of the flow splitter and on
the housing. What is known as brine under high
pressure, HPB, for exanple, flows to the fitting

t hrough the connection for aigh pressure fluid. 30
Fol | owi ng pressure transm ssion, the brine then flows

|rnhéepfce:srs¢urr ﬁe@k f@dsmf:]e@r(sjedW%b i & K@Wb?éséaﬁ?e QY3ef 1n
t schar

t PEaRe! 3 R REP AT 583 cobPfat Bhay & aringadyr nder

pahhs eprhinttesdyd diandimh thedduws hawiddggs, one or

dinbler @:‘Etlrffro%%silﬁge l%{r@n@é Sééhbﬂ%ﬁqt ﬂatll]q.gtslpga%e%ranged

wi,ithin the flow
cdRneEEe Pt éncaf%r@g the efbowepsthe. ana‘hasceiﬂrreaids‘ |l@gw the

pﬁhbu@éﬂar@&@fp@&f@@%ﬁ heff OLHBI  £1&w C%gﬂgrf&:t%‘}mt 8nd the

ressure side. In order to ensure .
oB@Fgfﬁﬁ S BFPbi 1 ity under the continuously changing
pressure | oadi ngs, one or nore reinforcing elements

Hea%wﬁy éﬁi#é%g pe%éz e%vgeigbgggﬁ@apg%g%i%tégyapart
c@ﬁf £H6r ROUSANGE tithe hilsowesml ishiosm ard Hehedveatardedies 1if
uggd. rlikg fd oW spbttigr c%%‘%t%c%‘%d‘ rgseggalhoggqglél et

part .10 of the housing has been shown
aavaﬁpéée&@yﬂth4ﬁiqgo§PE{ﬁ¢%¥%¢nlsscéﬁ@Pﬂuéﬂ@d &1dg the

housbeg offsefdalingn gdlirk: VeadocdWesi 88 ERBr hedlklidl ichn be
nunber of sealin oints | ocated

|.L.fl.ed
onggﬁcéeﬁt)u% g’as’aﬁrlE@ersgdBEQH.enl ttohg"fpqué’r?\ﬂt_?@e&‘“b?/éﬁth
tne@erddtanﬁégemmysmndrHéhavxpmdlfothéefabwzwmlitter is
b the fl qw er i constructed a
g?ﬁrgrrtgﬁgFéd Sgr a% c- {é%‘%él éed Sr goner?teraﬁlﬁé: iontcrocﬁted
eF@ﬁEﬁ’ﬂ@n'ére advant ageously construct ed in 20 the
nanner rotating rotary slide, which neans that

enent of the sealing functions is
b éé*f%r%‘%”a& SIS 1%F SFABPRCRFBANELY ofonstructed in

Thlee efraneera ofprevtaushy kbewnyClalsidyy elel&nt meSns that
fgééefsdeMaSQHéﬁe'of the sealing functions is possible,
in addition to simple production. Therefore, a
previously known closing element is replaced by control
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
control elements are provided with control openings
located opposite one another in pairs, which means that

a flow of a large amount is achieved in a small space.

With the aid of the refinement in which the control
openings of a control element are arranged to be offset
by at most 90° from one another in each case in
relation to the control openings of the other control
element, alternating changeover of the flow direction
to the tubular chambers connected to the housing is
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el ements which act as tenporary closing elenments only
25 during their rotational novenent. The control
el enents alternately control the flow through the
overflow paths of the flow splitter, which neans that
secure and efficient flow changeover is ensured.
Featriréedpr @utt hen coilﬁ rcéxtﬁiaﬁmm s ﬁnﬁb]ﬂi Owpaied a%{hg a
c r.Ql. nings. 30 .| oca osi ne anot

Q‘QQ:a% mﬁ%’?’gh r?ggﬁlfntth & ttg‘ef ICB%tGP &5?“68 §m)unt i s
achl eved in a small space. Wth the aid of #he t
r [ h tr eni ngs, of a fon r o]
egg#g%?%gl%e%ﬁ@}ﬁcleftl%gwgﬁ% setso‘@?éb c%'f%s‘? gyrnating
f LORFSRE andBher OPﬁré‘ééﬁneasethﬁY reehael orprovified with

ceathgbreppehies &f the ey e98ikg! aw%'ye”FPém o the, flow
al tg Etl ng changeover. of the flow directio

t G ©Ehanbets cohn 58 t R@Sﬁé@éiengtf’s EE‘PY%@@ the
ogbnitmodn eeflemerity Si miltd waydnfidiGemerdt® at icinal their

TPYEEER s ble, SO pla ! PR e MBS Dccrs

'ements "are subj ecte
o}ﬂéﬁﬁ?ﬁon bt afe prowipdadnsist, h reupport:érrgnt Se.bsnnents,

t Bengh 481 HaCIlN @AWY %Hﬁ“g {#Q S %t%% sl%n the

i kewi se_possi bhle to provi con
vd“?ﬁeFéFﬁFoP?,@ﬁents on t hei r ci rcunf erence. These may
be additional material 10 masses, built-in conponents,

el enents and the

| |
LR o 8RR B F B, e o A SRt oW Pioiddren nd
regnteol helfemends bateween forw s@pépréesiansgd ate arranged
COAt rdle eleggnt oﬁor\ﬁé)r FIRLE ?gfi@ééfo e ar e ar r ﬁ?gedform

on the ends of t ow split n_or er
NARF BA b OLATHE s LY Blcases Th| Fhisasveasayei dyocdst agintact

OdeértbﬁeeEhtHQeaégéa bﬁyW@hﬁEhh%ﬂﬁﬂéJ'ff§8 al forces
orces aused. Instead the formati on of narr

c%’ﬁ‘?a&taufﬁ ur { LReEeRq. ¢ Fe pf&é’émlém WPf CRAEFSY contact
peunfacespieyethusepbbsgbat, t MisdTEalédBpekhi @ d@lpddRred

sgpai Ahg GLfLRLeDL,DT ES5UT e regions in the

In order to separate different pressure regions in the
chambers located in the housing, seals bear 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 1is
therefore provided. 1In addition, the shaft is arranged
in a region of the housing which is 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
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
result no additional seals are required for the passage
of a shaft.
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chanbers located in the housing, seals bear on the 25
control elenents on the side facing away fromthe fl ow
splitter. These can be of a sliding ring seal design.
Apart fromthe ability to begproduced easily, the
advant age of the known secure sealing action is
therefore provided. In addition, the shaft is arranged

are n of the housi ich is shielded by the
é@é?gh%ﬁmié%gogﬁﬁ$ﬁﬁﬁ dpFSV?Hg Wg W pPesSiREtsiYel VP the
mmre%uélemanpassag@aMEtﬂhrdﬂgﬁttﬁ@rﬁm?h Eb?ltﬁer and
t de a n equ only
Qge\%ﬁéfigiagggﬁgéﬁ%lgﬁhﬂxghéggngegﬁédégigﬁe%%rce'
f%ﬁam%muﬁﬁnmgegguner Thi $hentdidfs | esTheéf eimplhéines the

srﬁ‘&h'l@ﬂ'l@f fngsusb @ﬁ% E |o%aq:t1'h§ Mﬁ%i hﬁi@;ﬁ 1‘??5 tOThe
t he hi ressure Si B. thint
a%orétr‘%esﬁﬁlemﬁﬁtﬁdcﬁrﬁ oﬁ%qls%%‘é‘l:’ée%r 8Sr SRIYES f oF tCﬁ’éted
pecspgeentod, awhhlaht pr*awrltdlfeerrllwrﬁl ?@mt&atan%ordﬁiewéﬁf and
r t rol elenments to pas roug
t%ééé?lg ﬂ’%p’f tlte?;uléoﬂ?‘%? Y heP TSI %ee‘irents to be
connected in a force 5 transmtting nanner to the

At i A andl rm%uree%%&&e aPRuURLiNg @8{3 1&%&%1{ Wsier
of the control elenents. The control enen
cohsErawt Pt e anfhadE @ast egonkebabodementghi ahe all

REcYs then d &t assaswﬂﬁsqntgo Mﬁs?tfr@nd TRLEACKkeRYikR8bility
fluid flows to _be controll 10 Mpunting and

e tht BRa g Lre ﬁﬁbé“boﬁ§?ﬂ%?%£¥yseﬁgFeFlmq fIpd, as a
smsulterof shhbt aamdngemenhal off esedllindir eomés arranged on

0 ng..i_ns servi ceabilit,
can bgggkggfgge?ﬁgaﬁﬁgxgpgne f&%hggg FERE. SGd7eR é%let
189G estifElet, thévsriéﬁgemqt“@fenseeuhaﬂy zores arpmagedis
iyotdwg ci rcunference of the flow splitter between

inlet and outlet, overflow between these two zones is
avoi ded. 20 For a gentle changeover, provision is nmade

ffwr t ke gentle changeover, provision is made for the
tubular chambers of the pressure converter to be
connected to one another briefly by the position and
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 constructed as
rotary slides permits a flow changeover which is free
of pressure surges, since a simultaneous connection to
a supply of high pressure fluid is 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
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
beneficial effect on the changeover and the behavior of
the flowing fluid columns affected thereby.
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tubul ar chanbers of the pressure converter to be
connected to one another briefly by the position and
the size of the control openings during a novenent of
the rotary slide. The positien_and the size of the 25
control openings on the control elements constructed

aBepéﬁE@ﬁM %ﬂ(Eﬁépﬁlﬂwt%d%4|dwvEH@”%@%&%EﬂM“é&h&é%ter,

ressurg ges, ce a simultaneous

cgﬁﬁe&qs 5 G s&glﬁ nJghOB?’éé%Felﬁ JFlpnged at a
tbenebpuahwapmdAﬂnnmfﬁboﬁixnudmsaspaaﬂrol Thendegrek to
SuRER e I oG g 5811 LE° AT T ore be

connect ening o ano er ~previ
céﬂﬁl@ﬁngsénln@hgfuss fodr eh el stogmilizuccisamperedanb rinides a

VebfgerBatalisttfe thReend Ar god Cf’f&[f‘)l %91‘?]@{ 30999 the

because_of their position on the cont r
oGeRFARL Wi PRERRRISE fm%hlbbéﬁgnggh%rrﬁﬁﬁﬁxiqn%&&ﬂQ/|Q¥OSS

tBécELGMISp|Tﬁéeﬂlb%onQth@W@jmé%éﬁbﬁﬁ'QMEEE@EQ'breater
ca e$ﬂ§§1 benefici.al effect on %Eb hangeover,
aPﬂS b B9 ot BhSRIAMgEHTEI & maximum
apbesibaetﬁépwbyauaﬂxnﬁmng oant bbe fdave raiehoththaid of
PLESSY I ti t ntr ol
e AT Ry AR BRaEE AR O when o
d?@@‘éﬁ{li:h%@é gigdagy Thelvegrasht conhimipushempubueat of

Cbﬁébebﬁtébﬁ'@ﬂém@%t%aQ§jE§éﬁor@h@eséménEEUge%e@aﬁﬂgﬁso
e of scontl us sp i permts a |onger

%gl HEfCe %c?’?reSIB? #hénfslt@jv Bﬁéﬁpﬁgs HVETe t he SMBSAEFoIELloW

opehengss u@Wﬂudhaﬁtt&hénéwImpenlngcaﬁ0§3se$9ctlwﬁth a

{aE-oaeLoREOUR VRGP b AT OVES, BLER Sh bl e o

n a shorter I me”an
p@%@?bl§1PWoﬁﬂtat§heTnN§reéﬁ NeldmﬁeOﬂiﬂmaldevmqé(nan be

aﬁea@@éeprlmehytﬁéselgaegfd%dh\ﬂ%s%&ﬂfe sWigerdn ng times of

conventi onal _ r ot ary drive wt contl nuous nove

t FRecoitRioiokl ety $6€@ VRAUBSetREORERPREN AR o be

benﬂseénéea s\l & iMgiadilod | 8BS, tHd NpeedsanBl |BIf fd@Mces
15r£ate is switched therewth. Conversely, with a

scoﬁ?lnuous movenent of the control elenents, at a

Refinements of the invention are illustrated in the
drawings and will be described in more detail in the
following text. 1In the drawings:

figs. la & 1lb show two sectional views of the fitting,
offset through 90°, in a first operating
state, in each case in the plane of the

inlets and outlets,

figs. 2a & 2b show two sectional views of the fitting,
offset through 90°, in a second
operating state, the control elements in
each case being illustrated rotated
through 90° with respect to figs. la &
1b,
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given flow rate the overall volunme of the device can

be reduced. Wth the aid of adjustable sw tching

times of the control elenments, the vol unme throughput

can be 20 influenced as a furgtion of the pressure

di fferences present. Refinements of the invention are

i [fligst Bat ed in tlskhowdr ani ngerapeevivé Be desef bedel Nelow

nore detail int : following text. In the _
draw ngs: 30 35 %?glsf.%%leg’& | b show two sectional views

of the fitting, offset through 90, inafirs; t
ti st at e ghish<€agh ane Q
OpegAl BRY shollse3gh $a5gole10e RLAe gl 1hE. 10w

inlets and outlets, . . ) show tWo secti
views of the fitEPAgttesifstr mirelghone, dquartesecodd the

operating state, fl1b¢ epnitelrelREeMerd tuttakihFase order
being ill ustrateg rot%ted fl\grough 90 with respect to
figs. la & PgMaks LRE 18Wp8P§BéCVFL§éb'J‘IE_eW of

the flow splitter, 5 fig. 3b shows a perspective view

of;Ehe 4kl ow  spl | , LN ' ne quarter of. the
f]lgfévbv'sélgi tter haghggén %utélgrtsc e(fotnl\fﬁ &% 0OfrakEEhef Low
fl ow paths visi bFRLitEGr 4&n sitbes aspenspectiitd vike two

of the flow 10 gphitber &lehder@ssgbly ﬂ}@ttmgogming
control elements in a first operating state, the
upper part havi n§tBEEn cth® HRRPL rPa¥dehavind abpep cut

the flow directamaly 13n order to clarify the flow

direction,

fig. 4b shows a perspective view of the flow
splitter in the assembly with the two
control elements in a second operating
state, the control elements being
illustrated rotated through 90° in each
case with respect to fig. 4a.

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
a8 pressure exchanger system is made. By means of the
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 is chosen in accordance
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.

Arranged inside the housing 2 is a flow splitter 7
which, in the exemplary embodiment shown, is configured
as a separate insert, It can equally well be
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20 fig. 4b shows a perspective view of the flow

splitter in the assenbly with the two contro

el enents in a second operating state, the contro

el ements being illustrated rotated through 90 in each
case with respect to fig. 4a. Afitting 1 is show in
seohifaguiredf ag. al&an@ﬂ@—@d@&bﬂ@ombdﬁﬂhd\Mlﬂﬂﬂﬁﬁgﬂhdughng

25 t to th
Rampertd 100 MRS FEhed T catina Bk nde is
s?@@éﬁﬂl@fﬁam@tﬁwrﬂeaﬁstototh@e donreiotg onsw3£hd than aid
ezseh@@aqsofs a firyléh&hfé81£+°% chiar %li%u%%%n@é—:%f the

Fissure and fl back at pressure i s
a

8FngPE EeAr Folbiese éSsRowanmE S e g VBl ywhich is
pusedi lconglifdchardje ect damsesshel Zbst anged . betrwey dhease

, 4 dance .th the
R o s e Shastert i or TonREERs ib DoSeabingodaner on
t bbeeendsTHI0s it egmdt ien set tﬂme:amrngeoﬁitinSthé add of a
i EthEhﬂ:haEﬁ’v@g % \éo!m %o %%Siéi %s%d%:%:tgldgnalsl"% 5force

seal I ng points. S % fe
fFSM/§EPP§®éﬁt¢d\MﬂQ§Wequt$hﬁ%&en%4arynénb@MGnﬂuontrol

s8D¥Rent § Qan&gub9dme§%sao%eﬁﬁkéﬁﬁg'%ﬁ%&kﬂt 162N These
mguall%éme e cqﬁ{ ured as a singl e-piece conponent

Rt T e PPOXOSPRi t Per fRre@riveetirg amnd
i isemt fhetengi $n aﬁathdrOWéymATher%hQQQtlmoi@h&wunted in

h e, of seal In the
E%égqggénﬁéﬁgﬁ%g oﬁétﬁguglpprIs%F PP&reﬁiréﬁ ?n the
a@PEﬁ%bﬂeaSéﬁawbeﬁ goupttiesh aral sﬁ&ibdooﬂfsmhaag@awer 16

d@pigﬁsglbggg theidousngagh case a control el ement
2, 13 bears in a sealing nmanner on the ends 10, 11

and is set rotating wwth the aid of a shaft 14 driven

byha mebearingt iddntstolat ed.emdifed orce, 10133 which are
t an mtted between shaft 14-€nd t he co tro ﬁlenengf
1N ILoRE S dns TFe bREPPRG & enbRESTYS 51 ere, have

reinforcements 12.1 to 13.2. These reinforcements
improve the alternating bending loading of the control
elements 12, 13 during the changeover operation.
Depending on the materials used, that is to say metal
or ceramic or combinations thereof, these
reinforcements can be formed as accumulations of

material, plates, rings, struts or the like.

In the illustration of fig. 1, a fluid under high
pressure, for example a high pressure brine HPB, flows
from two T-shaped flow paths 17, 18 through control
openings 19, 20 arranged opposite one another in pairs
and belonging to the control element 13 into an end
region 21 of the housing 2 and from there, via the
connection 4, to a tubular chamber. At the same
instant, a fluid under a low pressure, for example a
low pressure brine LPB, flows through the connection 3
from a tubular chamber into the end region 22 of the
housing 2.
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can be configured as polygons or force-fitting and
formfitting in another way. The shaft 14 is nounted
in the interior of the housing 2 at one end and, on
the 15 opposite side, is nmoupged and sealed off in a
cover 16 which closes the housing 2. The rotating

CSBE&leelbﬁaﬂh&glﬁn Bachmiicit radyle ele@idrigured 1 4h& ent
sli.des here, have 20 rejnforcenents

r ot ar
nganegogffb? eﬂﬂFWePHFSchﬁEﬁﬁgg|§ﬁﬂ%ﬂ&§theThe seals
akBerare i mgnisemdictgd oddi ntheof mbhaegons £ 0|a el eaengs ring

18eald Hunlngnl BACCHINGIONED QRELA 10N e BERRAAING O st

e materialS use tha t0 say ne
oFOééﬁbPﬁatﬁﬁﬁshﬁﬁﬁebm athﬁ@éxugrmﬁmmewcenemhe(nnntrol

be1tresed as, aQQUﬁHHéE' eRg ?Eesﬂﬁf:@rbﬁ' pPiA Bsp4.
rings, struts or the like. Tn the il ustratl fig.

1, a fluid under high pressure, for exanple a high

pFEgsunb boirpestBBAsf kowshd0 ehieamlny Enidaneknt &% fig.
paths; 17, 28 Lhr ﬁ htgontrol Y enln S 19 20 arra edhe
opposi e BREM3no ?1;%&?% Yt

copntvPlel ehementis |In()nmiamm¢n r69|onhé1 fﬁowrusplltter
hﬁHﬁéGQrz angeEEQBthSESte&'%g&%ﬁﬁhcgﬁmeq%'%?hﬁg.f%z%

tupul ar chanber he sane dnder-¥
alPow Ifr ekeliralst dihaganpfe thie | eanpresds lensrninel 2PB the

fd:@id\larbhrapéhlhbg 9922%]5 La?ﬁaﬁgefdr Qm @atl%ulafi}fe Qéé(;n{ﬂ%;ﬂted
into_t on 0 e

D B o o Al T Eiodr LBV R TR sqanihich is
féorangedhamgethe t ceattleer mbush@g:mﬁgmoFﬁllEherSaals The
2 0 u t r .of a_sli ri
Rl PERLEUEREA, BT | HESTBARE, £8F 0 bliitd, 1w of a
ab%‘i"ns&’r%sﬁi‘é%%tl%wl@lndlcl@atﬂﬁm@ Smal |D'Rﬁ,mnrmr aorranged

t$@t@@@ﬁrﬁhe et Sy 18at s vnder g hea pf rfona high
s s 24. 55 | b corresponds to the exenplary
1t‘r’é‘fﬁt ”?‘169 HPB.in teffs d¥*4%e i #6t anfaReges the

p@ktermmtnﬁglﬁeoccurrlng forces securely, a reinforcing
element 29 of a transverse rib type is arranged in the
flow path 27. This ensures a beneficial flow of force
within the flow splitter 7.

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
the outlet 30 on the housing 2 is a connection 31 for
the supply of high pressure fluid HPB to the housing 2.
With the aid of the chamber 32 arranged on the
circumference of the flow splitter 7, the high pressure
fluid is led to the two T-shaped flow paths 17 and 18.
With the aid of the low pressure chamber 9 arranged
opposite, the low pressure fluid is discharged from the
housing 2 via the outlet 30.
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10 control elenents in relation to the flow splitter
However, a section rotated through 90 is shown in fig.
Ib. It reveals that, of the control elenent 12, the
control openings 25, 26 arrafpged in pairs are
connected in a fluid-carrying manner to a flow path

2?1@@ chzas aJrﬁi apbangesly i thichesgrat efectfi ddie EheWugh the
@ ter ceqﬁral(%l % ath 27, designed for an
ATt (4R BEoS: T BY i’ pasmariceomgrating
LBIates arIang@dsknﬂmeenthhedumnﬂdhm&xﬁménté7121&nd 13
d n r ur d HRB..ln _qgrder to
ngﬁggeq%egpzl(')@%%%?nggﬁﬁﬁ glc’::c?&:&ﬁ n%éoforlléesgsec ré:1ey
thé. st ngé anénetite 219e@rlagt edeneatse ¥5 b t e i Sluid

aHpangedwingt iieltof ltoe FalRy $h&thEhilgy, em%lf&&cﬁ;g{h the high
beneficial flow of forc within the flow splitlter 7.

25* RS8R pr 8§§BF8tF'PH| gI’led"”‘flﬁr obigR t FeamBRRect? onl% now
| dedlethedhousangli® f konsreila bpentogsr als 0pesi Ngnes, the

261 f h.27.and fromthere fl ows out af

tggb%gasﬁ%g a%sro e W BFESsd g%s{ﬁe& ko HLSpéﬁ cjgon 3
i ot lee tebehaspichember7 tmeok anlduskbeatdd) . Arrangete same
oppRsi t om0 Ué%sﬁ'ftel %tlu::)lg ‘i{let rf?o%u%l%g thd S cﬂ}rfectdion 4

nnect i on ressure
P

BOFo 2 hegerﬁﬂm nﬁuwlawmh@rnl@eéu dLI“d?O t fhechehbebes?2 21,
athaaggﬂ Gthd heonerbmum‘;ﬁzﬂm@% ofot hQO”PrW:@F’IthEt eéerYural

fl I d to_ t haped
Eow p fat%r %?S::{g o u%go‘{’/\?f’lﬂ %Fﬂé&é. 2 \&PI‘% Foyhere out
pﬁésstlhee thepbey giar rtzimgedpenm@seee, e ¢thamber 9 and
pEEESHBﬁnEEHEGn' §i)d' S%Sra'ir%%gl o hOL{,tSI r%iQ:lzor{x\éloaf the

he outlet 30 € sa
sEéFFénslghro&éh t Ré ﬁmtdtl A§ aé‘-hfriqlegh | &0hd Itkhebutflrst

| Bparseen d aRaratl | Rg1uskaheed! M hird ggase1at Rgg 1
8
cggtrol e nts 12 and 13 have beenrotated onwar

8395%6 88@h"case via 5 the shaft 14 and the
bearing el enents 15. The fluid HPB flowing into the

f#?&ﬂp§5h§h$%s QSpEQE8%%Qi%Qev1e%hof 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
located therein. In the central flow path 27 there is
a reinforcing element 29, in which there is an opening
for the shaft 14 to be led through. Furthermore, a
plurality of depressions 33 is made in the end 11 of
the flow splitter 7, which means that narrow bearing
surfaces 34 are formed on the end face 11. This
reduces the frictional forces between the parts sliding
on one another and at the same time improves the
sealing action. The T-shaped course of the flow paths
17, 18 ensures in the simplest way that an alternating
outflow of a high pressure fluid into the respectively
connected tubular chamber becomes possible as a result
of the control openings 19, 20; 25, 26 sliding
alternately past. A fluid flows out of the central
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pressure connection 31 and the chanber 32 is now

defl ected via the control openings 25, 26 into the
chanber 22, fromwhere it passes via the connection 3

10 to a tubular chanmber (noti2llustrated). At the sane
time, low pressure fluid LPB flows via the connection
4fl®wopaahsébbnﬂ>tuhelantehdﬁbaﬁainﬁﬂ spenanDer add, via

ng@ %Q§7§?2£%§% gﬁgnﬁggg 19,,20 into the centra

ow pa ow SpTi 1??e% 7 and fron1there out
15 of the fitting via the opening 28, the chanber

a th@sc Cd3h O aB f fu

sy sl g, PR o i bto IR 01
oﬁ%fﬁ%’ﬂ%a%t RS LS |usthat doum of g§he| £kl Fplitser 7,
thee reathesl agdiehen?® Fig, 383 ShaMe asRBFIPEELI VEnd the

vi ew of th flow splitter 7 Hwa central flow path
AL f | gemgﬂ%éhgﬁ%,Oiythﬂﬁﬁa§t6Fga%paﬁF?a?agchﬁﬁﬁ in
iparbheal| osespiont er 7Herhe pogi.ti da okhbke ouher first

f&ﬁ@%&?&?? QZa@@d é@ ?ﬁ?l {pgcaLed Lge ﬁe@atln t%%ate

centr A rarnrorch
2@1thntbﬁlﬁﬁr§ﬁel% |é3anlépéﬁﬁné5 frotatled $habugb49wd in

b@aéﬁdcabéowhh RshReRMIE, e Piéwaéffaiytgér 7. In fig.
% re si,ons 33 is_nmade_in the end

erPEEONRTH Rl ﬁ%5n§QWuu1%aPr&ﬁqﬁ%uPﬁerQang state,
stu‘mé a(}ﬁfg}'B4paIeesﬁ®IérrEﬂ1@ﬂdt herend1baee d4lrod§hsS the flow

h faorces between the rt
sﬁ? gs 50‘; IoénIe(‘;ianop:haher Sﬁag ?Bt LIS | ﬁg ?&ro%%s the
t%%deséalthg darongn . irTheh Is shapwd chws@h©fsaMe thiow, on
PekdSothér ]s&aﬂé‘sélfesh'e?et hechl'ﬁé NpLESt MRy tp%?eda?ntt:h via

alternating. 35 out f| ow of pressure'f
t?ﬁ@r%@%@ﬁ?%véﬂ?w PafiRect/eda zﬁp%%%m%e?Sbééoﬁ§§e via

peissi blewaspaniagsl 05,024 heroydd! 19PgRL PSS E8e AQtter
%ﬁ 26 .sl &lng alternately past. A fluid flows out of
t él%%w&%%. 12 flow path 27 to the outside via an

openi ng 28 and vi a

In the second operating state, shown in fig. 4b, the
relationships in the converse state are illustrated.
For this purpose, the control elements 12, 13 are shown
as having been rotated through 90° with respect to the
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 HPB 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
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
into the central flow path 27 and flows out of the
fitting from there via the opening 28.

By means of this solution having the control elements
12, 13 arranged on both sides of a flow splitter 7, an
extremely compact changeover fitting with high
operational reliability is provided. At the same time,



the outlet 30 fromthe housing 2. Figs. 4a and 4b show
a perspective arrangenent of the 5 functional parts
in the formof the flow splitter 7, the contro

el ements 12, 13, the shaft_-143and the bearing
elements 15 of the fitting 1, in each case in partia

sebEi amn(tj}:}rdar eoff iS@E.ar]].4.algS Iw\ic@jntiﬁeaﬁiir ﬁip&ﬁ@feﬂté&%e%tions
S n i.g. t S gperating state 10 wit
R b 8, 8 BT P8y Sk b dh Bhgrredirre o a
cBéR1fdBe with respect to the flow splitter 7. In fig.
4a it becones 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 15
side at the front in this view At the sanme tine, 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 fl ow openings 25, 26 arranged in pairs, the latter
bei ng hidden. 20 In the second operating state, shown
in fig. 4b, the relationships in the converse state
are illustrated. For this purpose, the control

el enents 12, 13 are shown as having been rotated
through 90 with respect to the 25 flow splitter 7 with
the aid of the shaft 14 and the bearing elenents 15.
In this view of the drawing, a high pressure fluid
HPB flows rearward via the flow openings 25, 26 of
the control elenent 12. At the sane tinme, via the

fl ow openings 19, 20 |likewi se arranged in 30 pairs (19
has been cut away by the partial sectiona
illustration), a depressurized |ow pressure fluid LPB
passes fromthe front side of the view of the draw ng
into the central flow path 27 and fl ows out of the
fitting fromthere via the opening 28. 35 By neans of
this solution having the control elenents
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12, 13 arranged on both sides of a flow splitter 7, an
extrenely conpact changeover fitting with high
operational reliability is provided. At the sanme tineg,

- WD3 2010ke 081434r of seal i ng pdiats and pPEERVERP2004/000987
connections needed for such a fitting could be

reduced to a mninum WO 2004/081431 - 14 -

PCT/ EP2004/ 000987 Pat endyd @l ey g fitting (1) for
changing fluid paths, in particular for installations
conprising pressure 5 exchangers with tubul ar chanbers

t hrough whiicttirdd ow 1 pkesopl a@:ﬁaﬁlgﬁ@ibnatf@.'%d a paths, in
rot at abl e ¢l osi el ement &l arran ed i,nsi de

hous! ngAESLCURE ool TP () ATy SoPPaaTrE, Bressure
connecteixahsngdrs 4wifttr cobnéeti nghhmhess t herbogki nghich
(2) beic10, A% fgnnesi el A1 8eLhask1 B Pel |5 SYALRI 800 ing

i n each™ case one of "at ressure
exchangdemeat rkepeet pycasoRdr igvd asf @ peessnge (2), the

exchangl%rus%fgng Coﬂé‘@ﬁt@dat 91%:%@%@51@' RLi %ﬁﬁ&@ﬂ@ﬁ@m
w th the |nter SItI on of furtherﬁ{llttl négSlnand

cl osi n¢’1558Fe FRP pridvicFed belng
nmot or-@wrﬁoa:@d:lrwea stiafstt (Hel ohar apseemza@hd nn each
that a flow s I|t rovi ded vv|t Iura

t r ansf é:rasr? Z%a§% AT %%sup E%%ngr,

housi ng:e(sz>)ectjme tdta\"teropfa'rd s @fprh@sgrensk@hapmhsbelng
(17, 1 or%%c%he)d agg afr angedat ?E?@lﬁﬁbal sPdsn (Ith the

11) an e Ci rcum‘ erence o flow'ssplitter
(7), an@HaFPasidiion roht dtyigieni Skt tines comdofhe closing

el errentel(elq%nt Jé’ém SRRl it sembtog- Hﬁéﬁﬁtedt drive
owslltter fitti

201 ahat ol iy neierRRbPEEteR FBa Y (hatl vhebbhdtter

regi ons(7)10prétjdedl twieclH | ewplurality of transfer paths
(17, 18, 27) is arranged within the housing (2),
in that openings of the transfer paths (17, 18,
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).

2. The fitting as claimed in claim 1, characterized
in that the end regions (10, 11) of the flow

splitter (7) are connected to the tubular
chambers.
3. The fitting as claimed in claim 1 or 2,

characterized in that in each case a connection
for a supply (31) of high pressure fluid (HPB) and
a discharge (30) of low pressure fluid (LPB) are
arranged on the housing (2), in the
circumferential region of the flow splitter (7).
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splitter (7) are connected to the tubular chanbers.

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

di scharge (30) of |ow pressure fluid (LPB) are 35

aér angBbeonfiteihgusasmg ¢R3imed tire ct:l'dﬂmrrpjer ergi ar 3,
regi on split AN The ttin
ne ol nchazhCEer] SRl Jhhe Bt 1ad8 TRl Fabh e

at least7thride fROW prichsarrangeds, ip7ther efh<pwar$gvé-dtter
in the¢fjowsplitter (7). 5 5. The fitting as clai ned
in claim4, characterized in that, within the flow
splitter (7), at least two outer flow paths (17, 18)
afe comhectedtinga adi ghapneasune &l ( UPB)cMcﬁHerlzed

.10, fl
theof oS ity et oy BEERT D) entTraee
(LPB) . two Sheeti tiliong resthed ail hiéd i18)cleatem dommedbted to a
char ac g éﬁzggeggukgagl‘a%ed(‘%fpé’[ma%é eétpf 9585?9 %1% Cﬁntral

el ement’s are arrange ADF € 0
pat hs @LC?W Pathr7y27Y, ‘Pﬁé’aﬂglelq n}geé‘se%mamla@d formeni mis

4, 5 %oz@nec@é@r@@tﬁrldﬁdpt@sélbﬁé oLaer (e, pat hs

(17, 18) 20 have a T-shaped course. 8. The fitting as
clained in one of clains 1 to 7, <characterized in

that theef| dwtsphiot t eas (7rlbedmedonsir uctedimas &8 or 5,

hous'”&héﬁé@iérlgédg 2f£4%#t| KL a% Cla%ﬂ%g(f%l%!orc1ng

8, characterized ow sp
const rekenrentgs éﬁQ 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)
have a T-shaped course.

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

constructed as a housing insert.

9. The fitting as claimed in claim 8, characterized
in that the flow splitter (7) is constructed as an
interchangeable insert arranged in a sealing

manner.

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.

11. The fitting as claimed in one of claims 1 to 10,
characterized in that the control elements (12,
13) are constructed as rotary slides.
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i nterchangeabl e insert arranged in a sealing mnanner.

30 10. The fitting as clained in one of clains 1 to 9,
characterized in that the flow splitter (7) is
constructed as a ceram c or ggcoated conponent. 35 11.
The fitting as clainmed in one of clainms 1 to 10,
charactThei Add tiimd hed theieeat nal Blerents14iks 1130 11,

. rotary,.slides. - 16 2. The
i tti ngiaserar 8el N gy (PR ooithngl el Shents (a2,
characté?i e i prowatiethevicint rohtebeneoenirigs (18) 20;
are proyi ded) v bbatea! bBboSRER! BAS £18:nall in2Bx:28)
| ocat ed opposite one ano Rer in pairs. 137 Tne
fitting as clainmed in claim 12, characterized in that

tme.comhéoEiQm&@?uﬁg(éih%égatgg alggﬁtﬁgh églfrom?ﬁﬁfed
13) are ran to _be set by at _nos

gno%he%nighggc%g8a§8n? ogePQFP&Hg§o(f@'tﬁ@)caﬁrQﬂcontr°1
openi ngéegst 26B)ofartchemtdeyetond risgk oekggenby( b2) .most

14. Thepbi teti cl aj i m_on f claims_11, .12 .or

13, cthachFﬁge |ré%%g§g¥hgncg%ﬁﬁﬂcﬁﬁ%nﬁﬂt§ef§%€f§,t°
13) ar Bher songsalwephninoaf dREend6b s of 12hk, othzr2 control
13.1, dBed¢nen(ibe,side facing away fromthe flow
splitter (7). 15. The fitting as clainmed in one of

clains 11 to 14, 20 characterized in that the contro
elémenTse( £2rt1BYy ame qladwicdedin ddle r €F NEQLERABEALS AR or

h i 16, . The fittin s claimed in _one
gfeclg?%gLﬁgﬁgf%§§%rﬁﬁf%hd&bc%é?Fzgaﬁ?n ??ﬁﬁr%ENBQﬁements
more déb? esdiddnsax83pravédedr anged vaithereanentd0,(12.1,
11) Oflﬁhﬁ,fi@“&,sﬁblﬁseBn(ZLe'giaéd%ﬁcﬁﬂgf%Mgbn%&%%Nthe

rin
bea glow splitter (7).

15. The fitting as claimed in one of claims 11 to 14,
characterized in that the control elements (12,
13) are provided with reinforcements on the
circumference.

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

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

18. The fitting as claimed in claim 17, characterized

in that the seals (23) are of a sliding ring seal
design.
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surfaces (34). 30 17. The fitting as clained in one of
claims 1 to 17, characterized in that the contro

el enents (12, 13) bear on seals (23) on the side
facing away fromthe flow.sphitter (7). 35 18. The
fitting as clainmed in claim117, characterized in that

t he .seahe (Iﬂtﬁﬂﬁg(ﬁagis&iﬁiﬁgdrim? §e§5%mpeq?gnof 18,
17 19..The fitting as c|ai in ai m or .18,
characfg?F?§5eFﬁzF%aﬁJ}h£§§E§g¥“¥1 a#% i??éndéﬁ arypanged
regi oniof aheepdosi mf whhhehhossshipelwteitibyist hisQaes by
(23) a s ect to l.qw essur e side

(LPB). Qg& fral i.tt(i%(r%é a?gcﬁeail%ed “15°r¥H‘I: Shad 170 1§ tov
19, cR&F&ELEE sédei ALPBat the seals (23) bear in a
seal i ng manner on the control elenents (1ﬁ, %3) 10

upder the pressure of springs (24). 21. The fitting as
cagrneagﬁn %h%tiﬁgcﬂ%§ nglaipgdoin cRadactEfizdd ipr 19,
that achhabttetdyedriin nghalte thontgeRlise! epent Hdak?, in a

13 a thr the flo 15 splitter. (7)., 22. The
fi%tfnéggél%pa%ﬁﬂb?% 8Re % eCF&PEEO t?}éﬂ%nts (1% 13)
char actgfezethenprrasurkeofosprohgel érénts (12, 13)

are connected to the shaft (14) in a force- 20

transm tting manner. 23, The fitting as clainmed in one

oflcl afh FUG1RE aghatadnedi 2ad one (hatclameodt tol 20,
el enentRatddrerldpdaren Cemgit Ust eshas: cqnani CaPiving the

coated 25 compgnents. 24. The fitting as_claiped_in

one ofC8P§F83 fqﬁgefgf éﬁ%ra%%%rpﬁéﬂgﬁntpﬁgth1ﬁhe flow

splittepl{¥yersitdait (14) and control elenents (12,

13) are constructed 30 as a housing insert.

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-
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
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
as a housing insert.

25. The fitting as claimed in claims 3, 8 or 24,
characterized in that sealing zones are arranged
on the circumference of the flow splitter (7),
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
of the pressure converter are connected to one
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25. The fitting as clained 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 outlettg(30). 26. The fitting as
claimed in one or nore of clains 1 to 25,

char acteadthed ibridbly t heat whe aflohaspeistedf (7he by the
pressu t NNec 0 e_- 18 anot her

bri ef | lb%vsiq%q;éﬁlg aﬁdoﬁlgepl%?lt eré’?%ﬁ%y&?%%m X T HRIENGL D
the si )zlzé)"of 2Phe €6ht r&Ir Bp@nisgVENent20pE25£h@6) control
duri ng ed ef@v@mgntz ,of 3tyhe control elenment (12, 13). 5

27. The fitting as clained in claim26, characterized

in that the position and size of the control openings

g 29.. Z?heZEitZﬁ)ngoeatsri tlailgég\éviﬁ$@r]gfeifﬂvez{6, V\@ﬁ&Piaé_@er%zed
ree of;_pr re.sSurges. . : e fitting as_claine

in claim 22%9 2‘-7{?& %ﬁ%sfla% Ui i 7 1&Hat Ogl o5Pfig control
cont r oPPEpangrgs 19(120:2@5,2%6)2@emiita 4 ubildwarchangeover

chanbegniighat st B¢ eeS3FE plicdB,¢an Wi th opening
previ ously cllosedef5 coﬁt r%?uope%i%%ggg(la 20; 25, 26)
of another tubular chanber and vice versa. 29. The

fRBti nghas diaivieg | mOnecPiifdd@i NBnl 9228 26 or 27,

charactgrized in that, deggndi ng,on,the flowrate 20 .

of the pressure &5 erPer ehe %b%?i"i‘%n PnEFRl openings

cont_roI(laperZOngsZQ;LQ,ZGZO;quSa 2apularcheg@skit is at the

continygps R0 ARGt Wf%ﬁséﬂgﬁ¥%g 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,
characterized in that, depending on the flow rate
of the pressure converter, the position of the
control openings (19, 20; 25, 26) is changed at a
continuous and/or discontinuous speed.



