-WD 2012/ 171939PCT/ EP2012/ 061162 Description Fitting for changing
liquid paths 5 The invention relates to a fittin PSR lg=2qui d
paths, in Wr38RAE13t systens with a pressuregé%gﬁgnge?gwﬁ?gﬁ has
"pi pes having alternating flow direction, with a casing that conprises
an inlet preceripmout| et piece, and a connection piece for a pipe,
the 10 fitting having at |east one shut-off nenber that is connected
to an actuator which is connected to_a control device that is

desi gned tBiptbdacton Fhangdng | ke Fhe inl et piece and the
connection piece, or between the connection piece and the outl et

piece. 15 Such a fitting is used in pressure e . for pl e
as ar e use@hpen L3EFEREEEF &@éﬁqer‘?atﬁ%ngsséggﬁggi )r%%ra%gcr}%%[ a lcrggovx}ﬁ;@t he
reverse ospgshs,Tethodpakerenlarsediat ersyidtoms s worveyRd RREEFURFgh
pressure to 20 nenbrane . npdules. Pur 1ol 1.5 Prepseshi hiyghri be
menbr ane, & QﬁgtheWE’éEt% dilhé:‘%ol \Pé&)e%%atkﬁéev%er%s ret ilg%d. The
portion fl ewiregttbrough tihs ar efesrimad tha tascer HeRredlt e 7+ 8y, PifiEFeas

the retained portion_j.s ref d, t Q@S dieok eb patat eof | aWwpids, Thiee
retentate ﬁnowoﬁtslegnrﬂllcsehgeed \%l{r{ salts and stﬁ

I s_a high pressurte.
Thi s |50 used thingeahsvohoa 3t ed3aFE SRPafgert” es@ﬁﬁ;%egxctﬁiaaﬁ%erg%
consi st of af. twe, pizRel zresatdrdi spliateallse pannierited megber

may be 30 arranged within the pipes._ At.the.start ycleqithea
first pipe4onunql cHOWiER sdfilat &°. FHE PATT| tt%np%ﬁggﬁé fés |5?gt ed

at one end ofof heopirden The hhaktprassie eandt eheatennscEheR PE@CSThe
seawat er and the hi gh-pressure r.etentat r epas atech by dhece.
partition S‘Brrﬁ?%eqﬂ eh?%%?%%cgrg ) %%[fge%%%te pushes thée seawat er
fromtheg pipe and conveys it to the nenbrane nodul es. In doing so,
the high-pregssure retentate el eases iits pressure asdcheseaes, a for
| ow pressur‘gu?s%t &nt §ELEEE9%D %%12_/ 1719?:}9- g - PCT/.EP2Q12/ 06116C2@m ids
this processxauple sa$narheuspilsiNpSEEWARE PHSIHHY 1o Caeses 1 ake
place in the_ sgrnd-Li RE:tH hensecpadepbpe dsmogid i aldtndd.| | Berei t I
| ow-pressure retentate, Seawater is then fed fo thiessecond Dipe. oo
Seawat er andepWALPFesSUPY 1 éfenCAI¥ S séparate apartition
menber .5 jThespavaLEr medlbss | heurew peessures r eman=ae thsRPghe the
second pi pe. Wth periaodic chang i gh; PLESSURE Pt eRtat@ ddiusido
flows in on@eﬁp’p}@?e\mé’?}‘éearseassea\gg efsaf%h_éomgllgn the o_tlher pipe. . The o
changeover pegeéasdocaines pairtth ogerfdavging tRiFRIIIpLs retetred to &
the permeate flow, whereas the retained portion 1s

t

referred to as the retentate flow.

25
The retentate flow is enriched with salts and still has
a high pressure. This is used by means of a pressure
exchanger. Pressure exchangers consist of at least Two
pipelines. A displaceable partition member may be

30 arranged within the pipes. At the start of a cycle, the
first pipe is filled with seawater. The partition
member is located at one end of the pipe. The high-
pressure retentate is then fed. The seawater and the
high-pressure retentate are separated by the partition

35 member. The high-pressure retentate pushes the seawater
from the pipe and conveys it to the membrane modules.
In doing so, the high-pressure retentate releases its

pressure and becomes a low-pressure retentate.



-whi ch specific requirenents are placed. The connection 15 piece is
operated in alternating flow directions, wherein the high-pressure
liquid duriwig 202 £37623%ycle flows it ¥i-a the i nIRAT/HRADL 2B IGHE2Z 0
“the connection piece, and the | ow pressure liquid during the second

cycle Tl oveiinad a difies CQRRRAISONORACEES anf ofnbo £Es20 Ad 8t che
prece. Such a ¢ angeover process, 1In Ich a connectiron I's .oper at ed
in al ter nat NIV dPFeceFons, takRnatlase eisutled @echnomi@st:i o

mul ti-path &kédhdgspigs aig 25ndessnnbed rfian oxanpli® i N M0pressure
2010/ 091988 Al. Due to their switching |logic and their construction,
they cannotTHECHRF i n S5oeesEre sRcHalger $Fn SRawder SBESEHRI RABDN

systenss A $éabdtgr Wwahl actapiregsimde it plasid cars gdeparkbed iy WD
2010/ 091988 Al.. The fittin SQ‘is used in coffﬁe hiq?s at _flow
rates of 400%htt ¥ alfd e%axiﬁﬁn§ﬁﬁW%ﬁ?$ngF ESurd ot V" P> “He
fitting hasrapenthes Thamnehe asecohd epipat| et channel s. The inl et
channel is connected to one of the outlet channels via the activation
of solenoid valves. 35 By contrast, a fitting that is suitable for
use in pres¥ufle eRehangers Fhavggwat &idllePaisssaticon mytsimdipre s thus

descri bed i8; W 2004608094 A wiltdhd hisaldtEbNgiofs YR 3912/ JA1&39-
3 -PCT/ EP2012/ 061162 rotatable control elenent is arranged wthin a

casi ng and P5Pdriven by a notor via a drive shaft. VWhen changi ng
the liquid flows, pressure inpulses occur 5 and danage the nenbranes

of the Teverse 0RIBSLS.BSLSMRed [ULLLAD [oLnchangsOeT Mt o

which specific requirements are placed. The connection
15 piece 1is operated in alternating flow directions,

wherein the high-pressure liquid during the first cycle

flows in wvia the inlet piece and on to the connection

piece, and the low-pressure licquid during the second

cycle flows in via the connection piece and on to the
20 outlet pilece.

Such a changeover process, 1n which a connection 1is
operated 1in alternating flow directions, cannot Dbe
ensured with conventional multi-path fittings, as are

25 described for example in WO 2010/091%88 Al. Due to
their switching logic and their comstruction, they
cannot be used in pressure exchangers 1in seawater
desalination systems. A fitting with a casing made of
plastic is described in WO 2010/091988 Al. The fitting

30 is used in coffee machines at flow rates of 400 mL/min
and a maximum operating pressure of 2.5 bar. The
fitting has an inlet channel and three outlet channels.
The inlet channel 1is connected to one of the outlet
channels via the activation of solenoid valves.

35
By contrast, a fitting that 1s suitable for use in
pressure exchangers in seawater desalination systems is
described in WO 2004/080576 Al. With this fitting, a



-described in DE 103 10 662 Al. Aflow divider is 10 located within a
casing of the fitting. A rotating di sk-shaped congrol L
arranged oMOc28R24Ad1P38e of the flow di Vi der. REﬁéﬁféﬁggzéﬁgiif
"describes a reverse osnpbsis system 15 with a pressure exchanger in

which a di $iualpe o SciseshBSedehbaw disvi deranSaghwiiithtinngs ereivh
very conpl ex caonstruction and are accordi?gyxfco§£i . Furthernore,
only an evéRdbfisndieeHYof FioFES df-%a FprEssiit € €xchanger can be

operated with these fittings. Furthernore, JP 2010253344 A di scl oses

a reverse Qsnosi s systemin ich th e S -
| eadi ng toW&e@méhﬁﬁé%ﬂﬁtWEFp e §H§eg%ggéénggggggggagggggéggin the
| i nes apd airei f ofaresbas shedi mgmbakeves. Qf t hiBet eEBHREAE b&STESthe
object of the ,invention is to provide a fitting having the features
descri bed i3 T he i ntroduction, which is cost-effective and enabl es

liquid flows to be changed with few pressure inpulses. Wth the

fitting, itASE9E£gn§|%grb%ﬂg%?gdyé}twiﬂmeféﬁepﬁésédﬂendﬁh@ﬂs@ﬁ pispes
in pressure exchangers. |n_addi

tio rel.iahl.e operation w W :
mai nt enanced8sCEIPEt 15 OF b%oénsﬁQedﬁhLuspﬁer%brg?OWhéxgﬁg?%gffls
menber g gar e1 $ 02 P63 easidnaroper abheingvent atthe giicoanger pheserirat LBy
use of these a cl.ear, an

fittings 2012/ - a
-PCT/EP2012¢B%ﬁ1%§a§%ﬂpé5FnH§§igﬁqueatpr%%s&%éggg%%ané%# a5ty &
reverse osnpsca systken Esowodbeidasured. This object is achieved in
accordance wth the 5 invention in that a shut-off nenber is arranged
in each of the inlet piece and the outlet piece and said shutoff
menmber s ar ewWaxi2016/ WildplacaablEeaEr kS BherYTESHF OFIRR Spety nHE™

15 with a pressure exchanger in which a disk valve is used

as a flow divider.

such fittings are of very complex construction and are
accordingly costly. Furthermore, only an even of number
20 of pipes of a pressure exchanger can be operated with

these fittings.

Furthermore, JP 2010253344 A discloses a reverse
osmosis system in which the pure open/close valves
25 leading to or away from the pressure exchanger are

arranged in the lines and are formed as gliding valves.

On this technical basis, the object of the invention is
to provide a fitting having the features described in
30 the introduction, which is cost-effective and enables
liquid flows to be changed with few pressure impulses.
With the fitting, it should also be possible to operate
an odd number of pipes in pressure exchangers. In
addition, reliable operation with low maintenance
35 affort 1is to be ensured. Furthermore, the shut-off
members are to be easily operable, even at high

counterpressure. By use of these fittings, a clear and



-10 In accordance with the invention, a fitting is attached to one
side of the pressure exchanger and, within a casing, has two axially
di spl aceabl®0 s2Qt2 6¥T1%Bhbers. Each shut -of f nmenb&CH/ERRAE2LM0AIIW62
“connected to a separate actuator. 15 The changeover process occurs by

axial di spl agauRal abshie St a0fd, JBIDAL Scubhshoare Al anoeddtdde

inlet piece and In the outlet piéce of the casing. In contrast to
rotating chaFiROVers¥sEeenss thd¢ieRsWee20 according to the
invention is constructed nuch nore clearly and can thus be produced
cost-effectively. |n addit.on, changeover process experiencin
particularl§h¥%m1ﬁPé?gﬁre3§nnﬁ§%§eV§8prdﬁhcéﬁ¥3 % tiWQ]tgl the
addi ti osal | infameiownsnl ahgel 3§ vht:hooE L2meaimbler fier entangdchit haich
only a IOM/ngiEBenan g.effart is(fq:essarg Wih the fittin _
accor di ng t 3"t i8S AVESET 5155 SE¥Ure exChanger 81R%YV Agarr fodt Hiber
of pipes canfil sembersperrat eaxi3D1Y ndaspdrdanbd enittdh vasyi thentdiome

t he fittingo%sf ol ® oML & switching fitting, in which a distinction
is made nerely between a ?u[ly open or fully closed state, but is a
regulating fitting, which, besides the pure changeover, enabl es

a reguliaf i ofnohctBeakhali ghi thowWhe33nbeesSWne iUl e Ares tdusached
conS|derabIg reduced, . WD 2012/171939- 5 -PCT/EP20121061162 , _ .
particul ar HOc&Et® patte i chPPs WS Dy SKRBAPHREt HibceVithen &
outl et pi eceﬁsaﬂd, t hascmmﬁ:k;be?lpjr egéspiheéabmée(mﬁlta{]cﬁfmﬁﬁéﬁﬁ@fﬂ y
connectors are integra ornmed on_the ing. The inlet
Connect or SPARR {REEORhEC TBIPEonNEct OF= St E- 7B ol PR GRESS: 662 W th
t he casi ng. s&heréatet eagubesooperated in periodic cycles. 10 In the
first cycle, the flowthrough opening in the outlet piece is fully
closed. During a first phase, the shut-off nenber in_the inlet piece

opens. The FRBwWHRNEESSPENIRESS PRUTH| BY pgrded sHconerangijerot

until it ischul lamopeier DHERBEr3 s@GRM QP@S%rﬁdi‘%efd oy 15 repephngei n
the inlet piece renalns,fullﬁ open, Durlng athir Ehase, t he
shut-of f neRBEFS n2kfe Tl etDBi eCRELPbseRIFRe SfzetBF tHRSHOw ID
openi ng i n thatraket ©heeetaeduweeschNgbovehe secontk cyeche, fhecfhow

openi ng, 4 n inl piece.is fully. clgsed, Duri a first ase he
shut of%drrenégrgog lgﬁe Bt Iecebte pﬁlélggé{%ﬁg%s The ?Cinosvnx&dlpcetneidngmiu% h%oré
out | et pi eceleakrdyvgesid Doeiinghassdeontrpiased tdws il copeinialy of Ithe

outlet piecggisthidhly opP@N.  changeover process experiencing
particularly few pressure impulses is produced. The

fitting additionally functions largely without

25 interference, such that only a low maintenance effort

is necessary. With the fittings acceording to the

invention, pressure exchangers having an odd number of

pipes can also be operated.

30 In accordance with the invention, the fitting is not a
pure switching fitting, in which a distinction is made
merely between a fully open or fully closed state, but
is a regulating £fitting, which, besides the pure
changeover, enables a regulation of the liguid flow.

35 Pressure impulses are thus considerably reduced.

In a particularly advantageous embodiment of the

invention, the casing is a one-piece part, in



-25 During a third phase, the shut-off nenber of the outlet piece
cl oses. The fIOM/openlng in the outlet _piece reduces
S

particul ar Wp 2@8}+24233888s enbodi nent “of the 30 in%%ﬁ(?%%?f%ﬁ861162

“actuators are controlled by the control device such that, as a fl ow

\?MPteRi ggpir Z g%l%%&%@a@.ﬁ}d/apr c85@sedrt heyactnatisonr speedl by ttte | ynieses

efinabl e gradi ent _and, then continues wth nstang, .
actuati on ¥PEEE: PFE§su?%t%%5ur%%§F%Wef?ﬁ%stﬁﬁhu88899§§lﬁn a%lece°
?ﬁvant?gSOQQéggxxbﬁ@?ésofakheipmmﬂmiabﬂya conperéptrsi s Watachadet o

e inlet piece. e flow opening.is far bet-ween i ece
of the casHﬁ&ﬁgﬁfﬁgélz%ﬁﬁﬁﬁggka ?%%Tf%ﬁg8%57og¥%6;lg%%:t%Eﬁheah%%
conponept . aitke shat eihemeriver ¢ongedded @ nfe¥medaipalone piece

di spl acenent. q¥ HQ; [ and/or the co [
( d | and/ nponent. As the fl ow openin
is closed gﬁﬁlopeneé%gﬁﬁgplqu|d fl ows perpendicular to the nneenen?
of the 5 shut-off nenber. Additionally or alternatively thereto, a

conponent Ny, a SO 06 0] bt ddei ouidetodi@ceycTde. f 1 ow opening is
foi med between the conponent and the outlet piece of 10 the Easing.
Thi s conponent preferably carries the actuator of the shut-off

menber 1 0As & I egdl t £ Ofs@Xicglc1d S ptheenttw-ofhitdeyts hopesfinareiberthea he
size of the flow opening;is yafied; (whar ehi-ihg ShulizQhf Jrnher dre
shut-off member in the inlet piece opens. The flow-
through opening in the inlet piece becomes larger until
it is fully open. During a second phase, the flow
15 opening in the inlet piece remains fully open. During a
third phase, the shut-off member in the inlet piece
closes. The size of the flow opening in the inlet piece

reduces.

20 In the second cycle, the flow opening in the inlet
piece is fully closed. During a first phase, the shut-
off member of the outlet piece opens. The flow opening
in the outlet piece enlarges. During a second phase,
the flow opening of the outlet piece is fully open.

25 During a third phase, the shut-off member of the outlet
piece closes. The flow opening in the outlet piece
reduces.

In a particularly advantageous embodiment of the
30 invention, the actuators are controlled by the control
device such that, as a flow opening is opened and/or
closed, the actuation speed initially rises with a
predefinable gradient and then continues with constant
actuation speed. Pressure impulses are thus reduced.
35
In an advantageous embodiment of the invention, a
component is attached to the inlet piece. The flow

opening is formed between the inlet piece of the casing



-guided during its axial displacenent by the 15 and/or the conponent.
The liquid flows radially direction of displacenment, such that the
menber nove®0 p2lh2AUTLI3Ar to the liquidl §1 ow. ThEMRRANE2 MERIG2 | n
“the inlet piece is preferably 20 cylindrical. The conponent attached

to the inlet giege g Iﬂ%éﬁéﬁ?é arfigl Eﬂ%ﬁﬁiﬁcéﬁkk”ﬁr !m%% g dg, ;¢ e%r"dﬁrding

whi ch projects intot pi ece [ enent I's C
toward the lﬁ$|oﬁﬁéﬁlecﬁ#@@la§@@ﬁnﬁhaﬂnthéﬂyﬁld@aékéﬁenﬁﬂﬁdoﬂbrﬁéﬁiln

a beaker-|ikensBheer. Ehae ta%ecxhb%drdﬁéﬂlﬁuasofctlmean@ SR AEES,

during openi ng and ¢losing in the hollow cylindrical guide el'enent
I'f the shut PBff HENBEr %%@esp%me%ﬁw%%nmg qr}?ﬂﬁ‘é"?‘ﬂ?’é? ;S%fectéhe
t he retent agputhysragésbeet pendicularly on 30 the outer |ateral
surface of the cylindrical shut-off nenber. This facilitates the
openi ng process, since, in contrast to conventional fittings, no
force acts hddfhitomaVepent dilrteotnsan vafl vt hehsheito of & rempemeriiutmay

per pendi cul ais BhB%eEB:Laég L{]h‘ecﬁé uthet %Ie%f%%’ Theee ﬂdu?"é?ﬁé’ﬂ%c%%&a'

gui de elenen casing it
| i kewi se cyEPﬁ@EﬁcéﬁewITm@@% compoachs |awd the 20uPlaz19dgce7 of

- PCT/ Eli%pl%ﬁélléas,gﬁPI ”d'ﬁ;h(ié' %%h%%n@n%”erﬂ}ref%&‘i} de-Shefent {fe

cl osed toward the I nf direction, such_that the guide_elenent Is
fornmed in aaSEEREPIIPﬁetﬁﬁhn%?utﬁpﬁ%nﬁSWPﬁF i $5tR agREY Lo ather Bttt et

pi ece. The ghepiattmaBabest i shé @mrtaw byetBans @heans agsUOrthéf
t he shut - off nenber ¢l oses the oqil iece, Ehe .

CW Openling ig varie wherein' the shut-off member is

guided during its axial displacement by the casing

15 and/or the component. The liquid flows radially to the

direction of displacement, such that the shut-off

member moves perpendicular to the ligquid flow.

The shut-off member in the inlet piece is preferably
20 cylindrical. The component attached to the inlet piece
comprises a hellow-cylindrical guide element, which
projects into the inlet piece. The gulde element is
closed toward the inflow direction, such that the guide
element is formed 1in a Dbeaker-like manner. The
25 c¢ylindrical shut-off member displaces during opening

and closing in the heollow-cylindrical guide element.

If the shut-off member closes the flow opening in the
inliet piece, the retentate thus acts perpendicularly on
30 the outer lateral surface o0f the cylindrical shut-off
member. This facilitates the opening process, since, in
contrast to conventional fittings, no force acts in the
movement direction of the shut-off member, but
perpendicular thereto.
35
In the outlet piece, the hollow-cylindrical guide
element ig formed ky the casing itself. The sghut-off

member is likewise cylindrical and moves in the hollow-



-retentate thus acts perpendicular to the outer lateral surface of the
cylindrical shut-off nenber. This 10 facilitates the opening of the
shut - of f MBfbed0IRRAAHLI3N contrast to conventi onalPCII/ER20dS,/ ObdL1fédr ce
“acts in the novenent direction of the shut-off nenber, but

per pendi cul . - The i pi . § he Le
preferably %Elljiéﬁr%fﬁrel a£a)ilt .nl%-%g%gllg?hgo go%oﬁ%ﬂaé\%t%g%é%%r?%e%%o?e%
f eat ures an@vi@antHyes vifidie | Avedatioanw | Pueher §iatr oftehe gulde

descri pti onepdmady exgnpbanxgerhodi Mtk 20_ oikd heahasts af Hnawigs
and fromthe drawi ngs_thensel ves, in which figure 1 shows a

per spect i vel§ | #bs3¢ERE ofP oFha PRELPRGPHPER - a TWPeRTGIt —CHd EWFRSE ildh

pi ece, 25 fognrecadd ShpwieahPasBpactdmesatdristration of the fitting

with a view of the actuator of the outlet piece, 30 figure 3 shows a
plan view of the fitting, figure 4 shows a front view of the fitting,
figure 5 shofis theseshuionoaf omgrides | chesBsB @oeorditigt35pbefegurend,

i 5 shuonc f
9ure T, shot,d sl den UL e BsSIIE exchanger ol 8 seaveler

desal i nati on sgs . . an view o .
exchanger S5ofrzaseawater tdesaldwatidnieast eputirglfe 8cglews a This

per speagty Vef§|§£ii9£'@ési kh@swgf]éﬂi%bt loiétft hed i éz&ﬁ@g%fé_olmlte;n%ﬁ:e ishons

an enlarged illustration of the ou piece of the illustration

accor di ng tbnfpegpgagp to conventional fittings, no force acts in
the movement direction of the shut-off member, but

perpendicular thereto.

15 The inlet piece and the outlet piece are preferably
oriented at an angle of 90° to one another.

Further features and advantages of the invention will
emerge from the description of an exemplary embodiment

20 on the basis of drawings and from the drawings
themselves, in which

figure 1 shows a perspective illustration of a fitting
with a view of the connection piece,
25
figure 2 shows a perspective idllustration of the
fitting with a view of the actuator of the
outlet piece,

30 figure 3 shows a plan view of the fitting,
figure 4 shows a front view of the fitting,

figure 5 shows & section along the line B-B according
35 to figure 4,

figure 6 sghows a schematic illustration of a seawater

desalination gystem,



.Figure 1 and figure 2 show perspective views of a 15 fitting 28 for
changing liquid flows. Such a fitting 28 with a control device is
used to chai@e20l2(1dLPB hs, for exanpl @ +n a preRARARRSAEIHELLED
"of a seawater desalination systemin accordance with the reverse
osnosi s net %HS 6.S t el e ge
conpri ses p?p%u %075 r‘g? na @Mﬁe pg?%odlog cﬁgng %% prée}g%ga}n &t
retentate flows in on@fpip%e®®a%ﬁﬁ @%%@b%%@tipﬁmBY$he@t | east one
ot her pipe 30. 25 Each pipe 30 |s connected at one end via the
connection pjece 1 to the fitting 28, The high-pressure retentate
that |eaves %ﬂ%r%eﬁ%r%%‘ﬂ%n&uﬂél% Vée&’orﬂffeyg]aet RESEGHTEn X HIgIer
piece 25 Once the |iqufdahasalsiessf@eselihbsich pyessmre, it is
carried away as | owpressure retentate through the outlet piece 3.
Figure 1 and figure 2 show that a conmponent 4 is attached to the
inlet piecef2gura & fthoge sopresbecnives she ienmionertu s comjpyn ses a
flange 6, to which a gg p%f@tgﬁﬁd 7 is wel ded. The pipe bend 7
carries a hydraulic actuato Which is secured by neans of a WO
2012/ 171939- 9 -PCT/ EP2012/061162 hol di ng arrangenent 9. The hol di ng

arrangenent £9qi; el dgdof;0 Lhe &HiRe- dlilustra€&éﬂrkﬂﬁﬁjﬂydéﬁgiéﬁ
actuator 10 is secured dlrectl¥ to he casing 11 via a hold

ng
arrangenent 12. A pl aRt§F8wRGf H%%HﬁQﬁ??ﬁ?qsﬁqqqqﬁﬂﬁQHQRiﬁ%@ure
figure 3. The liquid glows into the inlet piece 2 through an opening
13 of the conponent 4. A pipe 30 of the 10 pressure exchanger 29,
which is operated in alternating flow directions, is attached to a
fl ange 14 oFipheecchneutd ofipueee 2. show perspective views of a

15 fitting 28 for changing liquid flows. Such a fitting 28
with a control device is used to change ligquid paths,
for example 1in a pressure exchanger 29 of a seawater
desalination system in accordance with the reverse
osmosis method.

20
Figure 6 shows that a pressure exchanger 29 comprises
pipes 30, wherein, with periodic change, high-pressure
retentate flows in one pipe 30 and seawater flows 1in at
least one other pipe 30.

25

Each pipe 30 is connected at one end via the connection
piece 1 to the fitting 28. The high-pressure retentate
that leaves the membrane module 33 is conveyed through
the inlet piece 2. Once the liguid has transferred its

30 pressure, it is carried away as low-pressure retentate
through the outlet piece 3.

Figure 1 and figure 2 show that a component 4 1is
attached to the inlet piece 2 via a flange connection.
35 The component 5 comprises a flange 6, to which a 90°
pipe bend 7 is welded. The pipe bend 7 carries a

hydraulic actuator 8, which is secured by means of a



-Figure 4 shows a front view of the changeover fitting. 15 One of the
pi pes 30 of the pressure exchanger 29 is secured to the

flan of
‘the connecWPoROpRéE&LE39The hi gh-pressdre |iquid ??%659%ﬂigﬁgﬁliﬁ%
conponent 4 and the inlet piece 2 into the fitting 28. 20 During the

first cycl ﬁolﬁﬁﬂ?‘ PLESSHEEmbRE et at enkl oMs1Quhgf romddeedddt i 9 28
froman opening 15 of the,connectlgn piece 1. During a second cycl e,
| ow pr essui@lfedefitatEes P&RE PREG t'he fitting 28 through the opening

25 15 of the connection piece 1. An adjusting rod 16 of the actuator

10 runs in _the flow chanber. of the casing.11l. ion h
line B-B adcorthimfh éwglg%?lel% ?Sg%@?ﬂ gsot rat éﬁﬁ##?gﬁﬁegggl#hgo
fittings28 tarcafdiing 4 the ienveddioy compricseend dasing 11, which
conprises an inlet piece 2, an outlet piece 3, and a connection piece
1. The connection piece 1 is operated in alternating flow diregctions.
A shut - of f Aresirexr tiew 18£ 35hes fattdmge?§ nlieathlestipeernfiar Hiddics 2

and outlet -pi eﬁi%?’liaﬂ?ds!flitoh@sf f;enbers 141618 fil-eazhchednght et t o
an actuator 8, 10 respectively. The actuators 8, 10.are er%pl%:via
a control dWATEET Hele, Of | F§G dPTBRIEAD 2612/4 7 1d59° iﬁf oL the

;)lFJ’tCIT é FE@Ql%lc%'s]@n?eboe%@éﬁ&l@%ﬁ hey , behwernikheperkbeedpiiec e 13 e tieg
pi ece or_ between the, connecti.on. piece_1 e qut ] et .pjece
3. In accor%]a??&e%rﬁ?ttlﬁélsi’nvéﬁtia(r)]ch,a‘frheedsit?e Bt %lr}i}q}% 1 0E e

_ ( W openi ng can
be varied byomxé@tion piece 1.

Figure 4 shows a front view of the changeover fitting.
15 One of the pipes 30 of the pressure exchanger 29 1is

gsecured to the flange 14 of the connection piece 1.

The high-pressure liquid flows through the component 4
and the inlet piece 2 into the fitting 28.
20
During the first cycle, high-pressure retentate flows
out from the fitting 28 from an opening 15 of the
commection piece 1. During a second cycle, low-pressure
retentate flows into the fitting 28 through the opening
25 15 of the connection piece 1. An adjusting rod 16 of
the actuator 10 runs in the flow chamber of the casing
11.

A section along the line B-B according to figure 4 is
30 iliustrated in figure 5. The fitting 28 according to
the invention comprises a casing 11, which comprises an
inlet piece 2, an outlet piece 3, and a connection
piece 1. 7The connection piece 1— igs operated in
alternating flow directions. A shut-off member 17, 18
35 is arranged in each of the inlet piece 2 and outlet
piece 3. The shut-off members 17, 18 are each connected
to an actuator 8, 10 respectively. The actuators 8, 10

are operable via a control device. Here, a liguid flow



-5 di spl acenent of one of the shut-off nmenbers 17, 18. The core piece
of the apparatus according to the invention is the i iLh
consi sts oWOtARL2ALEE93P ece 2, the outhlet piece fcﬁmzléuosn%{i on
"piece 10 1. The casing is a one-piece structure here, which is
fabricat ed,jp,ihecexaap! aerwerbodimenines: aptast parnd Ithe heniheet
piece 2, a shut-off nmenber 17 is_arranged and s _connected t
actuator 1036F§ ah &% uSEHESDS F%ﬁ 1%‘%“%8 - o %érr%nb%r _T%ai s@ﬁe
arranged i guthetoyilerie @ ecEn3 aandridercennettied titea 18y aHj U8t -i ngh¢ od
19 to the actuatqr 8. The shut- S 18,818y cyibhi- ndgical .
In the exefipf&ry “énbSdi nent’ té%és)lféi%ggnﬁgh ov%)/écyl i nder’s th%t are

cl osed mt chepdndeandtapé 20et hdsther sbatr-etd peakers| ile rdnner. The
actuators 8, 10 are operable by neans of a control device. Here, both
actuators 8, 10 are assigned to a commbn control device. Here, ggl S

i s preferafiihe aceSenemdegepr 8§r akfBibl BPPEARBF| eRCCPREIEFze "8f a fl ow
openi ng i s jvaydred oy jaxidle displasenmentwiefcat cbeasstonefshhe- ohfiet
menber 17, 18. A conponent i S j,0ined,to_the iﬂ’ﬂ eéo&ggﬁiﬁa%qe%g
conpri ses PIRAVE el BRENCYGEETHE St dB’ ePENRM"20°75 3 holTow

cyl indgp in whigd theiayl iirdrd cahespiieeef fs tmemtyar el hemyeswibEhng s
openi ng and. ¢l .0sing, .The,shut -of f r%{rt&[b ues el pendi ey to
the liquid 54 C@tﬁ%dr’lt eaxﬁxaeimp&ias acenﬁlt. 'I%esio nner dicigineter of
35 the hollowcylindrical guide element 20 is slightly greater than

t he outer dj r. he . | ewey | i f 1nerbernrkrangadD
2012/ 1719331&&2?‘&&%:‘?;%%2%%%%6%16? Ségg'lwsggflf Z@gﬁgﬁanged %ﬁ%&&ghe
[

side wal | s @idt he @grnnsdriashl tehieofachpnbey 1P afdf t Ak

surfaces of . the) pol howneyl brer eadbeguide £t eaepangd@d The thu deitlet

el ement 20 T ol oged toperd the |nfl ou,direelyon aad i ifus, falged

actuator 8. The shut-off members 17, 18 are
cylindrical. In the exemplary embodiment, these are
hollow cylinders that are closed at one end and are

20 thus formed in a beaker-like manner.

The actuators 8, 10 are operable by means of a control
device. Here, both actuators 8, 10 are assigned to a
common control device. Here, this is preferably a

25 memory-programmable controller. The size of a flow
opening is varied by axial displacement of at least one
shut-off member 17, 18.

A component 4 is Jjoined to the inlet piece 2 and
30 comprises a guide element 20. The guide element 20 is &
hollow cylinder in which the cylindrical shut-off
member 17 moves during opening and closing. The shut-
off member 17 moves perpendicular to the liguid flow
during its axial displacement. The inner diameter of
35 the hollow-cylindrical guide element 20 is slightly
greater than the outer diameter of the hollow-

cylindrical shut-off member 17.



aTPTg gyl i ndri cal ?]h:Jt-off menber 17 is fornmed in the exenpl ary

enbodi mrent as a hollow cylinder and has a base w i

‘through whWeh2pha/Iv48P8 10 encl osed bet vieen t he é%@%ﬁﬂﬁé%%f&fi?l?
and gui de el enent 20 can escape during the opening process. If the
shut-dff megher 17 t pavel srapvesd| yetackhovtioperiidg betken athethe

hol I ow-cylindrical guide elenment 20 15 qf the.c o] 4

casing 11 icéfltlﬁE?é'l@ﬁIlarsg'@H:."%sm%bﬁfoﬂ‘r?ua%n?rg%gt hqgﬁ{s rut-gg?ﬁgn%ﬁber
12 ![_nt o0 thesf Itgy\ior:emlr]_]ﬁgi—]cynihﬁeibhlusﬁﬂaiei omlémert gdfe 5the hguide
section passes thr t hese h el pi kSes
a guide el @ﬁ'@ﬁpnf4%%%ﬁg’ gcuiodgeevipczorr“ia%d %%%sﬁé%‘{gl %JWP%{EIG?%%HQQ&?%E
gui de e} enepiu24 drsefdorimead beaikies -dutdcemagingde 3 of the casing 11.

The cylindrical shut-off nmenber 18 noves in the cylindrical guide

el ement 24. The inner dianeter of 25 the holl owcylindrical i
el ement 24 Tre sEvghndyigréatSruttRi t FE"G&Cer 1 4j d%?et gPr{f}figt hjg{“ e

hol I ow- cyl i ndrieal-shubmefi naBEbess 18 dbelshuteydfindmnbendl hawves
pei pendi cul ar to the l'iquid flow during.its gxial d&ﬁpl@ﬁgmeti. Ehe
gui de el emgt@S®4 With| oSBEREBASS d “Che 07T RS dw I ECti on ang ISt hus

];iC)(rngleP aerggpd;@éf Bds %I i}{@c‘merthéeaim%ﬁemmed%et&w&n Qugle
walls o e er-shaped s - Of f : i nner

surfaces 355LF¢He :ﬁﬁl?%%ﬁl ?%%r#%lrﬁéu?%%r%%erﬁgeﬁ 4-5:%%. beaker -
shaped shut-off menber 18 is provided on its base with openings 26,

t hrough whi t.he |i_gui.d encl etyee 1 1
- PCT/ Epzolzﬂgal RS Egohe olggﬁgrr%%beirwlgt T:f\r%al%gi %g&élig%g_’t %4 o

. _ 24
escape duri ngenhegob@ﬁiﬂﬁgn_pﬁb@e@@ilﬂwéé“ﬁﬂéﬁéiﬁtl L g936né efr?)elﬁigfo
P ocesds o P o O Tons ol 4 Lol gl de el opm:

, et ween e, hol |.ow cyli ndri i
24 and the WPRAge 6 RILEHU g Gc?mTﬁlé‘egLﬁta‘\é%_ecﬁefneﬁ?né%i gb}lpg&ft%o?@? Ea
casing 11. Fheuf | apaeifgi s Jarthef iheusonponent B THeudeowSeperifg

bet ween t he .
section passes through these webs 23.

20 The outlet piece 3 comprises a guide element 24. The
gquide element 24 is a hollow cylinder. The guide
element 24 is formed by the outlet piece 3 of the
casing 11. The cylindrical shut-off member 18 moves in
the cylindrical guide element 24. The inner diameter of

25 the hollow-cylindrical guide element 24 4is slightly
greater than the outer diameter of the Thollow-
cylindrical shut-off member 18. The shut-off member 18
moves perpendicular to the liguid flow during its axial
displacement. The guide element 24 is closed toward the

30 inflow direction and is thus formed in a beaker-like

manner.

Seals 25 are arranged between the side walls of the
beaker-shaped shut-off member 18 and the inner surfaces
35 of the hollow-cylindrical guide element 24. The beaker-
shaped shut-off member 18 is provided on its base with
openings 26, through which the liguid enclosed between



-10 casing 11 and the conponent 5 is thus forned. Vébs 27 protrude
fromthe shut-off nenber 18 into the fl ow opening.

illustratidf i3P¥3/GHF, the section pdsses throﬁ@ﬁfﬁﬁ8§é2W@§§1§?
15 The fitting 28 is operated in periodic cycles. In the first cycle,

the liquid ddowRecussr fraabihe1nlely RhecR Zelondhe ganpast icerdpjece
1. In the second cycle, the liquid fl ow occurs fromthe connection

piece 1 t o YHelrRt e Qﬁ%ﬁﬁ?33P€RFeq%lthe first cycle, the flow
opening in the outlet piece 3 is fuIIy closed During a first phase,

th hut - of f nb 17 ip th l. t h

inetﬁeuinﬁé% g%@gggfnﬁeggnéﬁglégﬁgﬁ %? eQ%%f%ﬂFP§e§§;n “F I#?ng
a seconé phaseprides f lzowtbapenend i nDtliaengnlme piopeaidor epadnss$ ul lay
open. During g thi E)%n@r] Sgbef‘tﬁ'ﬂf‘eh%‘“tﬁéf ABAREK,- %Z’l’ﬁﬂd&gga'lnl E‘gtulQié.fce

2 cl oses, ereln z e flow opening in“the inlet pitece 2
reduces. 30=lemene Sdcoaddcydie, flikadk o dpenielgairgethe Theetdpidk e

20 fully cloned: Buring gefirst RhRsecibenghytof ingenbeinds of tde

outl et piece 3 opens. om1open|nﬁ%1 he outl et Blece

enl arges. DARFhg©& stézeorfépl%ow%e ef|%]v@%peﬁfeﬂ@n f Detaesa 1 re
p; eCﬁ 3d Sléé!éiﬁgol@@n arilathiHIQ @ombbﬁénﬂﬂ@sﬁs ttﬂ@u:sh!ﬂbrmfeﬁ.nmm%r 2|L73
of the outlet piece 3 close e oW O in e o et
pi ece 3 red8585?389[)%ﬁ¥5/f ﬁuﬁ %Cfﬁ%ﬂ?ﬁiZ OFiéE?e ow
shows a systpaning.saanaties ﬂbkabtnatmon um.atummdanﬁe wihieh sdrtion

reverse osyﬁgggegp&ﬂggggﬂa¥h§g%awg%§s§yre exchanger 29, which

conpri ses Fee pi pes ings 28 are used in the pressure
exchanger 5 29. By use of the apparatuses according to the invention,

It is tyhs paesidlle e, OPET 8 € R PERTIUI& eXehangeE %%cll@s’s' ngr-ancedd
nunber of pipes 30. Each pi pe 3 I's provided at one en

fitting 28 &e&6Fdi BECED t Hd'S nvefEn gﬁﬁwat°§¢ﬁfﬁnlﬁﬁonbn8£ﬁ|tﬁnﬁeﬁo
check fittipgedd, 2WhicChhar ecreremd om ﬁlr@:egmenpirawn@n@@dmmn&y@e,

check val ves fu n of the reverse .osnpsi s t hod f.or s ter
desal i nati ofr hﬁlﬁ?Qﬁé§:¢ ?%eOFFPFan %%%o?ﬂ?ﬂﬁnﬁboﬁ5p?ﬁ§e TS
i nvention wthke beatdescpibed B Iereinafter on the basis of figure 6. A

feed fl of seawater is conveyed to a nmenbrane unit 33 froma

reservoir 32. The seawater, before its . .
In the first cycle, the flow opening in the outlet

piece 3 is fully closed. During a first phase, the
shut-o0ff member 17 in the inlet piece 2 opens. The flow
opening in the inlet piece 2 becomes larger until it is

25 fully open. During a second phase, the flow opening in
the inlet piece 2 remains fully open. During a third
phase, the shut-off member 17 in the inlet piece 2
closes, wherein the size of the flow opening in the
inlet piece 2 reduces.

30
In the second cycle, the flow opening in the inlet
piece 2 is fully closed. During a first phase the shut-
off member 18 of the outlet piece 3 opens. The flow
opening in the outlet piece 3 enlarges. During a second

35 phase, the flow opening of the outlet piece 3 is fully
open. During a third phase, the shut-off member 18 of
the outlet piece 3 closes, wherein the flow opening in

the outlet piece 3 reduces.



-20 storage in the reservoir 32 or before being conveyed to the

menbrane unit 33, is purified of constituents that could danage or
soi|l the s&f®-#EEIEEABSrenbr ane. A reldérse osnosPETES2HI2 /(0M_AS2
"place in the nmenbrane 25 unit 33, in which the seawater is pressed

through thepfgibs age Holtl 08 RARSUN €foles@ankt@0SAREL £ PEESSHT §has
to be overcone. The sem -perneabl e nenbrane may consist_ for exanple

of pol yani RSCEIENCr WaGRf driR ed SYSESEY RFRCHeYi AR oFor NV BRSt &r
of t 510- 7t L Opﬁe%f)al@e _ﬁ[ﬁkcﬁa@n&@ﬁ @W@?ﬂl%:m|&@h1§r%@é§{ Ehh?@u%ﬂﬂé@d 30 g
retains e salts...,The ne ne_uni separ.at es e fee ow into
a perneate TIo%F aﬁ&tglpg?gtr)éazt 8TF| S ETheR pd el EPFORF i SATGESF
salt-free pRoe water us&he afet etiat eapparethasesa sabtoedhagnt rtat i athe
hi gher than.the conveyed 35 feed flow,.. 2012/ 17 9- 14

- PCT/ EP2012}]6‘6?L]_1L%32°%’CC6gdi ln‘c“‘g %e_ %uF‘ hé O%nsvlg\rﬁ%l o%%vioi3 r‘j[lraagt? nl"e rpe?'sesélerse 2
thereof . FigurkaBget| @St razesna swapshdt niumbe chft mersisut 361 f Bpch
members 17, ,38c0f3¢ e ofi bih0gacas A00Mnd ROY tLGRH Nawhichethe oo

| ow- pressure retentate is_pushed out fromthe mddl e and | ower” pi pe
30. Here, a®SRATIHRY ﬁ@_nﬁ@ﬁ LPVERGIES aTel i%ﬁ _e"t'—h%i e&Beri flrhgiad: 2
wher eag ot hecA@crutdielziRiceces, 3 widheseeposdihad. ih othbhestawsraand

m ddl e shut é%édg%gggrass 1§hégkt\r;§l{tr¥\g. fittings 28 adopt an open

The function of the reverse osmosis method for seawater
desalination with use of the fittings 28 according to
15 the invention will Dbe described hereinafter on the

basis of figure 6.

A feed flow of seawater is conveyed to a membrane unit
33 from a reservoir 32. The seawater, Dbefore its

20 storage in the reservoir 32 or before being conveyed to
the membrane unit 33, is purified of constituents that
could damage or soil the semi-permeable membrane.

A reverse osmosis process takes place in the membrane
25 unit 323, in which the seawater is pressed through the
membrane at high pressure. Here, the osmotic pressure
has to be overcome. The seni-permeable membrane may
consist for example of polyamide, PTFE, or sulfonated
copolymers having a pore diameter of 5-1077 to 5-107% mm.
30 The membrane allows water through and retains the
salts. The membrane unit 33 separates the feed flow
into a permeate flow and a retentate flow. The permeate
flow is largely salt-free pure water. The retentate
flow has a salt concentration higher than the conveyed
35 feed flow.

The retentate flow, after the membrane unit 33, flows
under high pressure into each of the fittings 28



-At the sane tinme, in the state illustrated in figure 6, the |ower and
m ddle pipe 30 fill with fresh seawater 15 fromthe reseryqi,r ~slhe
seawat er | H0aRFiL2A18d %Y a punp 34. Soht of the SBSMFB‘?OX%\R/&%%&FO
‘the lower and middle pipe 30 at a branching via check fittings 31. At
the sane tid‘@%&%ﬁﬂ%%@f OERSS, igeaMal 6h iwipusies 2AGiewt fiiemeshe 2
upper pipe 30. In the case of the fitting 28 that is attached to the
upper pipe FEredie inl et piece 2 is open, whereas the outlet piece 3
is closed. The seawater flows through a check fitting 31 and a punp

35 to the nenbrane.unit 33. The feed f| 1 S.:25 iqf i I 1y, fel a
f1 ow t hat iFsl%Jd?ﬁ/e§/g&|l\t]/P§%5%ﬁﬁpaS .HW%(‘\I%i;Stlée Vg{e&giv\%lt gi;}éi sfsxjélltsg)l,fgged
from the uppeibeipel 30, 1Bhefupper pipeirgssifuladamdous| POFLELETIlth
hi gh- press%}?jbéﬁt&?é a)%&ﬁﬁi%%é&ee ”P%%{a@ﬂ%té“&& B3shdf AscseemmatHde

seawat er hasS béen pushed © conpl e roma pipe 30, the fitt|n7g
28 of said pi@Ele savangeesehPEhal -t HEETRI ef HtBHe L § sTEMEEEd Bhd
the outlet pjg&css3 firf ORGNtThe koW pnesser echet endaée | sndushiaitioet
fromthe outlet niece 3. Here, "a conti uours]%#/\o 2012/ 171%39- .15 the
- PCT/ EP2012fD624%2 4% t h¥REXERFI aFy e THEnt er ~&nd™

retentate apernNot pepaeat edoifn dhwsepitpes SDtoinghe2pr esowte sax chegyer
29 by a partition nenber. 5 Figures 7a and 7b show t he pressure
exchanger 28°F+bh?Wifferent perspectives. The pressure exchanger
conprises three pipes 30. Each pipe 30 is provided at one end with a

conpri ses i pes 30. Each pi p ne en
check 11t tiBg 21 TRRET G | A T %o,

via the conhbet lowepi eut 1iddf ghPpPesAf et bt eidbe &R sSERE2pFpes

30 through Eheyi nhel RiLCER 2 032t hehll tddigsc 8. itowspiessece by a
retentate exits through the outlet piece 3 Ef t he fittin??v:][ZB. 15,4
Each check PHE®i A¢-3EMEs %n et r 53T CBhr SLGHSWHALR SEinat B7SF 1 618
into the regpeetiveipepe0o3fr andranchxiny $8a theolgliiwhiiclyst B .
seawater | ocated in the pipe 30 is conveyed out. 20 Figure 8 shows a
perspective sectional illustration of the fitting 28. The shut-off
nmenber 17 i att héné nkehepitdoe 2a$ s thibalpyoctspl aseabbyeguidedPaders

oper at ed. by a j i 081612 Ugt OFB=8rit@ial
oper abléejO by O%a%c}g[{ g{écg%% %g;\}n%cg(_) HeIPe,%h-bQ;fch%\éct uat ore 8,1.1(} %ree
assi gned t o028 commonicomtdchrdi ¢6. TR e UPPRE ORT oﬁodev‘?sl%‘ae r5-e

preferably a;nRnapry-{f oghamepher£9st cakl &futlBt axiede 30 dsspllasedent
of at |east "one shut-off nenber 17, 18 the siz og. at.flow openi fg s
vari ed. The seawater tflows Ehfough a chec itting 3 a
pump 35 to the membrane unit 33. The feed flow is
25 additionally fed by a flow that is conveyed via a pump
36. Whilst the seawater is displaced from the upper
pipe 30, the upper pipe 30 simultaneously fills with

high-pressure retentate from the membrane unit 33.

30 As soon as the seawater has been pushed out completely
from a pipe 30, the fitting 28 of said pipe is changed
such that the inlet piece 2 is closed and the outlet
piece 3 is open. The low-pressure retentate is pushed
out from the outlet piece 3. Here, a continuous

35 pulsation-free operation without mixing of fresh

seawater and retentate is ensured.



-A conponent 4 is joined to the inlet piece 2 and conprises a guide

el ement 20. The guide elenent 20 is a 35 hollow cylinder . | t he
shut - of f n’ﬁﬁb@ﬂlgﬂ?ﬁa%’%%. The shut - of f-3renber 17 %%%};‘gp%%i%{a%:g ar
“tothe liquid flow during its axial displacenment. WD 2012/171939- 16
- PCT/ EP2012/,064 4625881 891 cabedaiicanged alaean dihe sédenvaté saoé
the cylindrical shut-off nmenber 17 and {he.inner [ f S

hol | ow cyl PR8r FERPTEEPHe 18I &RENPIPES The Odfea‘aﬁ -%%gasbse‘%gs h%%g%%ﬁser
menber 17 bg prowi gedronibhsmbaberwi th 5 openings 22, through which
the liquid enclosed between the shut-off nmenber 17 and gui de el enent

20 can escape during the opening process. If the shut-off nenber 17
travel s5 upWakgings & | and 10bopduivhgclvet peeastie MRILARISH | Adr FESR

id I t. 20 th nt.4 and j i
gui de e em\;aggsfzeiggltﬁr (! %%ngﬁn{%&q;%s andrhhe casidwhdde i S thdbBanger

enl ar ged. romthe shut-of f nember 17 into, hg fl ow
openi ng. 15omorilsessHitres fPiRader 017 FFseBiPRe 2 oWF o%?ﬁfhée f %he

inlet pi ecc%)fn?e éllg? [ekentat e thusgacis pecpeadhgular | yhon inenatiber
| ateral surface o

t he hol | ow cyl i ndrj.cal shut-off e Z.  Thi
facilitatesnheabperitfg O&fhecrheeéﬂutwjo’fﬂF F?EITEEIQC%Z fglg %%‘:5 i13nl ‘20%%
contrash toicanvRy i ogal afit tddtgsected f arece thet spipethes Goveientthe
direction of the shut-off nenper__17 endi t hen . f
t he shut - quo%mnl?plﬁceﬁre@‘ n?%?hﬁgg%gggklgsglglﬁggkggg %glg%trg thd
position, thdiedd O dclthusyli | Ows imleandbakbgsardofl Ghe Juittancs 138 -
Figure 9 shows i ratl oyhlketypi1ese 3 Lfe the
fitting ZST%epa%%/ éluhlgér ?%%féljé%%? o%%ig% %ﬁ%gghw in the outE%et epi ece

3 is axial |yf dilspl Biceednys it ded and is operated via an adjusting rod
19. Thecgui de element 24 of the outlet piece 3 is a hollow cylinder.

The shut-of f nenber 18 npves in_the holl owcylindrical i I t
24. The shutaehf cheflert U145 Eiﬁjri%ﬁ& i ¢8 %%éﬁy (cjéi’sm 5@%@%@’, %”nkg{\}gkg
per pendi cul geat@céhesi bhyi tntbovhe WOspet2itel98®e BO, and an exit

'PCT/EP201258?1%g%ough which the seawater located in the pipe 30

is convevyed out.

20
Figure 8 shows a perspective sectional illustration of
the fitting 28. The shut-off member 17 in the iniet
piece 2 is axially displaceably guided and is operated
by means of an adjusting rod 16.

25

The actuators 8, 10 are operable by means of a control
device. Here, both actuators 8, 10 are assigned to a
common control device. Here, the control device 1is
preferably a memory-programmable controller. By axial
30 displacement of at least one shut-off member 17, 18,

the size of a flow opening is varied.

A component 4 1is Jjoined to the inlet piece 2 and
comprises a guide element 20. The guide element 20 is &
35 hollow cylinder in which the shut-off member 17 moves.
The shut-off member 17 moves perpendicular to the

liquid flow during its axial displacement.



-A conponent 5 is joined to the outlet piece 3 and conprises a flange
6. During the openi ngﬁgrocess, a fl ow openi ng between t

_hol I ow- cyl WRdRP&ar1g 8 el ement 24 an the fl ang%c%@"%i]@mé?%%ﬁ?z The
guide 5 element 24 is part of the casing 11. The flange 6 is part of
Egﬁpgggﬁfnge?ééiﬁﬁ@e?EEOW% VEsQQZ?@tW@%ﬁ.Bﬂ@eC&SEMQ WAl had dfhethe
] , us forned. S rotrude fr t he shut - of er
18 into thEYREFBAT6pRAI RYHIP g"i\?lalagﬁl ér?en?‘n sgg%r med S f’ﬁ%lff%g%ggt
EI Ielce 3 b%/_osggeth@a?jd]ggm-&@hfindﬁi@ashlgujm'd afpmiyert 180 sThekbabker-
ol owcylindrical  .and maves i.n 1 hol | lJndric J e nt
24. 11t he CRBESoAR ey HBURbs0l FheCLe Sy Shont 7G TA The
out | et Pi ecpeBinke A%t erttadech hwbiabt $hgeridendit ubael ePed hBeEWEER

| ateral surface.of t Tgrlﬁ‘[? - shaped ss hut 0f fo1mnher : [
facilitat egﬁﬁehéhélﬁ:erﬁ@ﬁfgt}g , %1% ??oaﬂgprez‘%tlr% e"sll nce, i%@cg%?r%tca?g
convent i onaluxfict itigs CDER NG EEOFESS -i n t he novenent 20 direction of
the shut-off nenber 18, but perpendicular thereto. If the shut-off

menber 18 in the outlet piece 3.is i iti i qui
p an ogren osition tt’]ea!l(%lild

thus flows 5 88 abRYCTAE S5 RARRT o 1t oF 4P R YBR 0¥
g:) i g} ﬁ?gggapéﬁitﬂ@?a@ﬁ#é@i friverhel1d8-aptlinGencél ogaide alieakhy. 20AD
i of reference signs.lconnecti o kec Lnl et 5
Sout ot pi e B ORRNESBE oftp SR e T | g s Tt PAEC EndklB R
Webs 23 protrude from the shut-off member 17 into the

fiow opening.

15 Tf the shut-off member 17 closes the flow opening of
the inlet piece 2, the retentate thus acts
perpendicularly on the outer lateral surface of the
hollow-cylindrical shut-off member 17. This facilitates
the opening of the shut-off member 17, since, in

20 contrast to conventional fittings, no force acts in the
movement direction of the shut-off member 17, Dbut

perpendicular thereto.

Tf the shut-off member 17 in the inlet piece 2 is in an
25 open position, the liguid thus £flows in radially and
flows out axially.

Figure 9 shows an enlarged illustration of the outlet
piece 3 of the fitting 28. The cylindrical shut-off

30 member 18 in the outlet piece 3 is axially displaceably
guided and is operated via an adjusting rod 19. The
guide element 24 of the outlet piece 3 is a hollow
cylinder. The shut-off member 18 moves in the hollow-
cylindrical guide element 24. The shut-off member 18,

35 during its axial displacement, moves perpendicular to
the liguid flow.



+7pi pe bend 10 8actuator 9hol ding arrangenent 10 actuator 11 casing

12 hol di ng arrangenent 15 13opening 14 flange 15 opening 16 adjusting
rod 17 shut¥df30kpMAEk238 18 shut-of - A8nber 19 adAIABEAP ko PedF 62
‘gui de el enment 21seal 22 opening 25 23 web 24 guide el enent

A component 5 is Jjoined to the outlet piece 3 and
compriges a flange 6. During the opening process, a
flow opening between the hollow-cylindrical guide
element 24 and the flange 6 is enlarged. The guide
5 element 24 is part of the casing 11. The flange 6 is
part of the component 5. The fiow opening between the
casing 11 and the component 5 is thus formed. Webs 27
protrude from the shut-off member 18 into the flow
opening.
10
A guide element is formed in the outlet piece 3 by the
casing 1itself. The shut-off member 18 i1is likewise
hollow-cylindrical and moves in the hollow-cylindrical
gulde element 24. If the shut-off member 18 closes the
15 flow opening in the outlet piece 3, the retentate thus
acts perpendicular to the outer lateral surface of the
beaker-shaped shut-off member 18. This facilitates the
opening of the flow opening, since, 1in contrast to
conventional fittings, no force acts in the movement
20 direction of the shut-off member 18, but perpendicular
thereto.

If the shut-off member 18 in the outlet piece 3 is in
an open position, the liguid thus flows in radially in

25 relation to the direction of displacement of the shut-
off member 18 and then flows on axially.
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List of reference signs

1 connection plece
2 inlet piece
5 3 outlet piece
4 component
5 component
6 flange
7 pipe bend
10 8B actuator
o] holding arrangement
10 actuator
11 casing
12 holding arrangement
i5 13 opening
14 flange
15 opening
16 adjusting rod
17 shut-off member
20 18 shut-o0ff member
19 adjusting rod
20 guide element
21 seal
22 opening
25 23 web
24 guide element
25 seal
26 opening
27 web
30 28 fitting
29 pressure exchanger
30 pipe
31 check fitting
32 reservoir
35 33 membrane unit
34 pump
35 pump
36 punmp



WD 2012/ 171939- 20 - PCT/ EP2012/ 061162 Patent Clainms 1. A fitting (28)
for changing liquid paths, in particular for systens with a.Pressure
_exchanger SWO(2812{k{E¥has pi pes (36) Wavi ng al t EFAFRRP K3 /AHL162
direction, with a casing (11), which conprises an inlet piece (2), an
outlet piecey(3)en@pd a connection piece (1) for a pipe (30)1 the
fitting (28) having at |east one shut-off nmenber (17, 18) 10 that is
connected to®an &thator (8, 10) which is connected to a control
device that is designed to produce a liquid fl ow between the inlet

pi ece (2) and the connection piece (1), or between the connection
piece (1) and the outlet piece (3), 15 characterized in that a
shut-off nmenber (17, 18) is arranged in each of the inlet piece (2)
and the outlet piece (3), the 20shut-off nenbers being axially

di spl aceable so as to vary the size of flow openings. 2. The fitting
as claimed in claim1l, characterized in that each shut-off nenber

(17, 18) is connected 25t0 a separate actuator (8, 10). 3. The
fitting as clained in claiml or 2, characterized in that at |east
one conponent (4, 5) is joined to the inlet piece (2) and/or outl et
30pi ece (3), at least one flow opening being forned



-bet ween the casing (11) and the conponent (4, 5). 4. The fitting as

clainmed in claim3, characterized int

shut-of f n&Poe0127#7183P i s 35gui ded d®fing its a%@(%?b%?ﬁ:’é%@ﬁ? by
the casing (11) and/or the conmponent (4, 5). W®X012/171939- 21

- PCT/ EP2012/50641621%.imEhe fitting as clained in one of clains 1 to 4,
characterized in that at |east one shut-off menber (17, 18), during
its axial displacenent, noves perpendicular to the liquid flow 6.
The fitting.as & aifiigdting or@80f dloai nehengsng, liquichapashérizéd in
that at |east o : hut - of, rg_%%er {7, i noer
hol | ow- cyl i ndri %%r%r&%)%llsngéfcaslfxs . Thv(zl liJIt tai %%%%?%i r?é{é:hian gone
of claifs 1 to 62%havkatelrhaedripeshat3 Bt PEESRI ofé CBFIERATNGH L8 f

menbers (17, 18)qsmyasidh a,hehl gweayhingdrixal, guhdeh ebemprt se20.an
24). 15 8. The fitting as clained in claim.y7, characterized in fhat

the guide el emert®¥$, BHCe s losed™ oVt d Fthe BH9%w 'di'recth. %20
9. The fitting asc&dmdeibh NpoBEeOfi1¢l diors &l popd, (Bhar acher ifZed liny

that the inlet pjece (2).and_the oqutlet Dpi i.ented atg.an
angle of 90 to o{éé;)an]g?%%?g ?ES' as r%%%?o%gﬁ%ég%%g&%@% glﬁ i'ttailE‘;n)g
(28) agocl ai ned timonesotoohatkedl tioo 8y aatubet hol, cdfpr WL tife
foll ow ng peri Od‘%‘%‘@%%‘f%épgﬁt 'ang:o?é:g{oq?fdexﬁié tGYEl eg fde@g{ggﬁ%{ngtg

in outlet piece ose i rst phase: shut-off nenber
(17) opens produce a liguid flow between the inlet piece (2)
and the connection piece (1}, or between the

connection piece (1) and the outlet piece (3),
15
characterized in that

a shut-off member (17, 18) is arranged in each of
the inlet piece (2) and the outlet piece (3}, the
20 shut-off members being axially displaceable so as

to vary the size of flow openings.

2, The fitting as claimed in claim 1, characterized
in that each shut-off member (17, 18) is connected

25 to a separate actuator (8, 10).

3. The fitting as claimed in claim 1 or 2,
characterized in that at least one component (4,

5) is joined to the inlet piece (2) and/or outlet

30 piece (3), at least one flow opening being formed

between the casing (11) and the component (4, 5).

4. The fitting as claimed in claim 3, characterized

in that at least one shut-off member (17, 18) is

35 guided during its axial displacement by the casing
(11} and/or the component (4, 5}.
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10.

The fitting as claimed in one of claims 1 to 5,
characterized in that at least one of the shut-off
members (17, 18) is hollow-cylindrical or
cylindrical.

The fitting as claimed in one of claims 1 to 6,
characterized in that at least one of the shut-off
members (17, 18) moves in a hollow-cylindrical
guide element (20, 24).

The fitting as claimed in claim 7, characterized
in that the guide element (20, 24) is closed
toward the inflow direction.

The fitting as claimed in one of claims 1 to 8,
characterized in that the inlet piece (2) and the
outlet piece (3) are oriented at an angle of 90°
to one another.

A method for operating a fitting (28) as claimed
in one of claims 1 to 9, said method comprising
the following periodically repeating cycles:
- first cycle: flow opening in outlet piece (3)
fully closed,
- first phase: shut-off member (17) opens
fiow opening in the inlet
piece (2),
- gecond phase: flow opening in the inlet
pliece (2) fully open,
- third phase: shut-off member (17) closes
flow opening in the 1inlet
piece (2),

shut - of f menber (17) closes flow gpening.i i_nl et
20d2did 1828 e: 1 ow openiA§ Tn the iﬁE@?Esggég/bgﬁlﬁglly
shut - of f menber (18) opens flow opening in the

third phase: shut-off_ nenber. (18) closes_fl
ShAac e, ytnay = fhioREe foht PR e e NS el m
dsrahgl eass oneaf thedfllapersEan ngevEsens
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11.

- second cycle: flow opening in the inlet piece

(2} fully closed,

- first phase: shut-off member (18) opens flow
opening in the outlet piece
(3),

- second phase: £flow opening 1in the outlet
piliece (3) fully open,

- third phase: shut-off member (18) closes
flow opening in the outlet
piece (3).

The method as claimed in claim 10, characterized

in that, as at least one of the flow openings
opens and/or closes, the actuation speed initially
rises with a predefinable gradient and then

continues with constant actuation speed.



