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.. Description Fitting for changing liquid paths 5 The invention rel ates

to a fitting for changing liquid paths, in particular for systens

L With a preggupg:gyghagger which has pipes having ald Aoz fgdd o0

di rection, a casing that conprises an inlet piece, an ou

pi ece, and_a connection piece for a pipe, the 10 fitting having at

| east one SREFFOPFLABnber that is connected to an actuator which is
connected to a control device that is designed to produce a liquid
f|OMlbetMB§9 et piece and.the_conpection piece, or between the

he i nl .
connect i on pFé%gg;ﬁartﬁ aﬁ%f?%?gbggﬁg.pigﬁguch a fitting is used in

pressure exchangers, for exanple as are used in seawater desalination

syste in C i rse LS t . , .
seawa?gi fF%&/?@gggﬁggygggﬁ%'%f!ﬁ¥gh§ng§gg$g Fg%zggﬁgﬁﬁﬁgﬁétﬁgﬁﬁ?es.
Pure wat erPa§hpresded Phisaghlele mofbr &VStaiser edsh hee sapressure

di ssol ved bfchhAggWRt €k snr ehakned,: pEie pRtin f110WA% thipugh bs
referred tq,as tge perneate fl ow, mﬁ%reas the retained portion is
referred t81A8FRETr etéhtlafe CAEIRY IHFhEFTBIE TR &1 | 60§ RiRFRhed

with sal t saandustiickl phasea ahghalﬁr<:<r:>'mssén:e;.ioTlhip:ie'cs@f tmdlabs@f@@,n%@é a
pressure exchanger.. Pressure exchangers consj st at | east _two .

D ol ios. APETES akie B T eran  fimberhuhy O S5 anGEd w1 n
t he pi pes. cahnthéedt atd ofna sychetothewhiclkst ps pecisnéctéd@d wot ha

Seawat er . tigl i sl - e of the pipe, .The
high-press%?gtgggeﬁ%%fgﬁggggﬁén ?%d?ﬁ$ﬁ§9§§§mg eﬁﬁg%%n?%ea‘ Pldfia
hi gh- pr essiitevwr Seémesie Ere el apedchyanfle thar tdaringr 3 menbere, The

hi gh- pressygepeel,ephatBepushaact NenSgawakesnir ALt BE-phpepandoconveys
it to the nmenbrane nodul es. I n doing so, the high-pressure retentate

rel eases its pressure and becones a | ow pressure retentate. WO
2012/ 171938uch -#CH:RR20L2/ 0681162eNiiist phlissupicocesshaaguks, i nedhe

first pi t he.foll ow sses take place .in the second pipe:
he' sepondCBrABL e oFnFEEarERd T ST IFY SR et P crem e

Seawat er i sctherdafied twitie tdecondvprpe. demibealwmt eretdndl . owepressar e
retentate ra y:a p LEl e .seawat er._pushes
gegagear alked, by ;a O%ro%y%eﬁcgﬁ%rpe_ o ALl PUS €S

the | ow pressure retentate . periodi ¢
change0 hi gEmpiragsurmodut @t atREhuwatert | bhs oneserssl pipeougher gas

seavat er fhewsrhfet Nanpthels PERE. sHe chaBESPYEH RLOPCESS QWS Yéth
genertc flgg%ggiegﬁ The portion flowing through is referred to as
the permeate £flow, whereas the retained portion 1is
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 Dbe
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-
bressure retentate i1s then fed. The sgeawater and the
high-pressure retentate are separated by the partition
35 member. The high-pressure retentate pushes the seawater
from the pipe and conveys 1t to the membrane modules.
In doing so, the high-pressure retentate releases its

pressure and becomes a low-pressure retentate.



..which specific requirenents are placed. The connection 15 piece is

i

operated in alternating flow directions, wherein the high-pressure

the connect Cor AE4ed 335" the | ow pr esdure |1 qui P ae EREOERLOELEBAG

~the connection pr ece,

cycle flows in via the connection piece and on to the 20_9ut|et
pi ece. Suchbdlehan§béPer ppoecess,oteinhi cin a Wennddtistn bspeper ghed

In alternationd flioy HIREIQRS tHaNNgiabe epsysed %’&écﬁh&%ﬁ“ﬁé‘?i epal

mul ti-path fittings, as are 25 described for exanple 1n
2010/ 091988 E/RCDUEIRS t N r W HicHi g | Byl te@ndvi Hei r Lewnereseuren,

t hey canno&eh@nmsaé.iEsaa@§§@fejﬁ%ghaa?erfaiPp@e@ﬂ@%e@e@%%@%iﬁﬁﬁ%@?
systens. A fitting Wt casi hg made o astic is described 1n
2010/ 091988 2R e F1% ﬁ%‘%ﬁgﬁ’%%%eH@FEnEGF?eéfﬁa@rﬁH?é?%ﬁd FPHuA

rates of 4@@rtiifiiion arsnlzmaxTine sepenatirn@uUBTRSS uflte of ok-Brbakuréhe
fitting ha§e%%nkgk%tf%%%ang gggﬁhgrgg qut | et channels. The inlet
i the "oadt

channel is connected to one o FE? channel s yia the activation
of solenoid valves. 35 By contrast, a fitting that is suitable for

use in pre e S d wat € ' i 0 is
described 1o WO 30047 080576 AS W ¢ hﬂt%??’?%éf%% nagy%@%%/ 171830-
3 - PCTHEP2619166 LT6 Pt BRI eWRBRERSEI SEPERERT ifs cater difgethau ehhara
casi ng andptigedriven by a notor via a drive shaft. When changi ng
the liquid flows, pressure inpulses occur 5 and damage the menmbranes
of the reverse osnosis systems. A fitting for changeover with few
pressure i Apel sEmrigeadescritecesn BECEO8 40 tH6YcMariA fovw diyd den i

10w ocat e N Dk R0 LG IAL 00 B S Blgsheped,
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 liguid during the second
cycle flows in wvia the connection piece and on to the

20 outlet piece.

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

25 described for example in WO 2010/091988 Al. Due to
their switching logic and their construction, they
cannot be wused 1in pressure exchangers in seawater
desalination systems. A fitting with a casing made of
plastic ig 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 is connected to one of the outlet
channels via the activation of solenocid valves.

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



.. WO 2010/ 141013 Al describes a reverse osnpbsis system 15 with a
“pressure exchanger in which a disk valve is used as a flow divider

< costly. FUPERaPaa/ETERR) on tven of ninber 20 §P9$f%§%f€¥féf§fﬂé%ur e

exchanger can be operated with these fittings. Furthernore,
2010253344rpatditsbles exraney ee benesnosss ystregrd nwivhheh tshecqaieg

open/closeaﬁalggsdggrégagyng 188 gyay faggb%rghgkggsure exchanger

are arranged inthe lines"and are fornmed as s I'hg valves. On this

techni cal basis, the object of the invention is to provide a fitting

havi ng t heyheat uhesigdescrineed sign:30 ﬁmﬁ@,ntﬂf@é&ﬁ@r&mﬂm&§ | Secur
cost-effective d enables liquid flows to be changed wth few
pressure i fptl sEEMARR h Hhe PEERTRECT t Shoult#€al SERE FossPHresid
oper at e ansgddensnber of pipes in pressure exchangers. In addition,
reliable operation with | ow mai ntenance 35 effort is to be ensured.
Furthernore, the shut-off nenbers are to be easily operable, even at
hi gh count &r grigssmee. LBy dsenafotdesel tit fengpresstlrearirgndises is

described in DE 103 10 662 Al. A flow divider is

10 located within a casing of the fitting. A rotating
disk-shaped control element is arranged on each end
face of the fiow divider.

WO 2010/141013 Al describes a reverse osmosis system
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 o0f 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 sliding 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 effort is to be ensured. Furthermore, the shut-off
members are to be easily operable, even at high

counterpressure. By use 0f these fittings, a clear and



WD 2012/ 171939- 4 -PCT/ EP2012/ 061162 conpact design of a pressure
exchanger for a reverse osnosis systemis to be ensured. This object

rember 1o 8P ARRATTR%RCN 01 the i nref pi eco and"thERARTROFFLER

and said shutoff nmenbers are axially displaceable to vary the size of
f1 ow openi aggpatl |desicpor ddnee prebsthe iandntigey, fofi td i ngvésse

attached tBSﬁPQi'!99 eEmt Eg EBeggugﬁﬁg§%Hanger and, within a casing,
y e 0

has two axi a |sp acea shut menbers. Each shut-off menber
is preferably connected to a separate actuator. 15 The changeover

process oceurs bymdal displ acemeriof ihe QBHBreaﬁc@E”%rﬁhm{:ﬁg

are arnfnged in the inlet piece and in the outlet piece of

casi ng.> | n"BYRLLASE &8 L8Rkt Pn§ Tt arfdo TEiksss e T e 9d t 11 ngaob
accordi ng ba tthe iimlent i®heds @@@Sthdcbadléucﬁl@@éEdeEEAﬁaaﬂﬂuﬁan

t hus be pr ced cost effectrve diti a_changeover propcess
experrencrﬁg%paﬁﬁhﬁﬁ%ﬂ?ﬁ CfEWp igs iﬁﬁﬂ%ﬁk?rgopyé Hced'® The?e
fitting addift fdral bpehingsi.ons | argely wi thout 25 interference, such
that only a | ow mai ntenance effort is necessary. Wth the fittings

according to the invention, pressure exchangers having an odd nunmber
of pips caR AICseTEaTEgerMAtad thED Inverddendark f Wi tind his | aveathed,

the fittingol somot sid@ur@f S%Ec%f@ssﬁrhfé' %roh'a?lg’@il chh@ dluﬁ_b Gign
is made nerely betmeen a ful gen Qr 'y cldsed state Is a

regulatrngcﬁﬁﬂpﬁng,Qﬂu?wp %ﬁé?a ¥ @H@pﬁ@F@agﬂéhgﬁﬁWﬂOf@Hﬁﬁ@%@rﬁ

regul ati ongatht hehlibquitd fhewbe3d5 PsespubectABU,SE80oARECLBYS to a
considerabl red ced g§%2012/171939- 5 - PCT/ EP2012/ 061162
particular 85? p8F fch is forned by the inlet piece, the
outleﬂibiece, and the connection pi ece. These pieces are preferably

conmector b ABANAT IO R0 LD S MBSl of,
t he casi ngtheheshittafg membpepatddigln peei adimangasd esn the inlet
piece and in the outlet piece of the casing. In
contrast to rotating changeover systems, the fitting
20 according to the invention is constructed much more
clearly and can thus be produced cost-effectively. In
addition, a 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 according 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 liquid flow.

35 Pressure impulses are thus considerably reduced.

In a particularly advantageous embodiment of the

invention, the casing 1is a one-piece part, in



-~ larger unti

.10 In the first cycle, the flowthrough opening in the outlet piece
is fully closed. During a first phase, the shut-off nmenber in the

i nl et piecg,0 owt hrough opening in the_inlet piece becones
ﬁP ??E%IPEP%% open. During g second ph%ggé{E?%giW%\?"igz
opening in the inlet piece remains fully open. During a third phase,

t he shut - obfrirenbérri e t hestnivetrtpi edeich oses. fobheedi be afhd henfbow
openi ng i nsthe i’nlglt1 pi 8¢ dyc 20 In t second cycle, the flow
opening i npt heei nl e‘tepi ecfgl%ésa #ﬁ%%ye’cl gsner&d. ttl‘ Jr i ﬁan%e#%g{l p%la?é?‘ t he
shut of f nefBBFSof RIRCHUL | eYepi exeisy@islyThecohnacopeni nghiart t here

outlet piegaregkanyes.rddiddgdon SQEONERRAZE, f opgyy the
out| et Epi ece ig f ul Zg Durin 3 thi%red rIﬂl}llu]gsel,hq)t@ﬁe 8;%1?@% ‘%r
0]

open.
member of tHE odtd ngBPg€E1€Fo§é§m 4 | 3RLopERIIRg | At Pacoupiece
pi ece redueésh theacpathibcul arly advant ageous enbodi ment 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 Theesiwktihgaipr edetbnalll éngpadiedt cangctben conti nues with
constant actuation speed. Pressure inpulses are thus reduced. 35 In
an advant ageous enbodi ment of the invention, a conponent is attached
to thetl nl &R pitee fiTRéE fvloperingg fioWorhedubbt wasmidwe finl ethe

pi ece of thgrtasi pgecand tff%lqgﬂm%% . Sty of f | s gyided
during its gxi al gi (si@acgmsnt y the_@gasgﬂr}g:,l?r%/ao?gjﬁég orrpsoén'ent?ﬂéAs
the flow opeHFAGEFs RERFd aRd BpenédlathePlpEEI PHes PBepehtiveul ar

to the noveheatghf opbaihgshut +okf imEMeni Addiddandd V1 &fger until
alternati vely :ESherfto_E a conpo&nt .may also be joined to the outl et
pi ece. The fl oW opahing i°8For nEdr bBEwen SHEKDNEORSER aRBSt helow
out | etl i eceeningOinhéheasinigt Piesecampenent friaferafdy. carrigs &he
actuator o - Of f nb | t of axi.al displacenent of
t he shut - o%%idtrgrgn%{e}%%&%’he.tgi%zeg% ttA%fegf Fn(;%w StentRg T véPi%&, RvhEr8i n
t he shut - of+OfRBRbelNEssgaeded dlvs g ovt rmuialy dirspitae eimelnet hyi ¢he
casing reduces.

200 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 1is attached to the inlet piece. The flow

opening is formed between the inlet piece of the casing



. 15 and/or the conmponent. The liquid flows radially to the direction
" of displacenent, such that the shut-off menber noves perpendicular to

20 cyl i nar TRaR A 88 Monent at tachadtto the i i BerpereTaligI FREC L

hol I ow-cylindrical guide el ement, which projects into the inlet
pi ece. Theagdi dbcelcompaneans .c|Thse shuwowarid trieerbian | 0w gk t@ed | dmrisgch

that the nt #@91 eakgr i nney The 2
cylindri chtshut%l)%%? d{%e\gloé(l sSp Ilégegb urikg'ﬁlg Opéé%%;l % andldc/l 0si ntghlen
t he hol | omﬁ@&?‘PPﬁéﬁFcalA&“guFH@ dllarrenpreninghda sshotoped m@oe@peﬂleées

the flow 093@ ng hil d her b epePpesfi cbg ' lENtRL enbiuRaFt $
per pen cuI O%% 30 the outer lateral surface of the cylin r|
h

shut - of PEMPEEi-| i tates the opening process, since, i n
cont r ast to conventl onal fitti ngs no force acts in the novenent

di t h ff but pelLpendi cul ar thereto. 35 In
Che-out Lot RRALEEORRITY S Gof Corihiot TeRY BORHECOY offe oMY B By

t he casi ngalssebf. jBhacshuto dfife meriest isiddkevitse £hdw nslsdcatg apd

nt | 2 / 01 1162,
oyl i ndr ] cal C5de it - i eitierlt S RSBt oRder et
i nfl owWdi r 6BE oﬁ:asél@@h t Al st hélcgmqme@l ememiemlflyr neckimies the
beaker - | i kgcrBRREE. o COMPORRNAL-b3ratlathad t thr%'éh'l%t oﬁ]ggﬁiaihe

shut - of f nmber is 5 operated by neans_ of an actuator

shut-of f nEnBBL2ERBEEE (He BhFl e%h%ébfef PREber, the size' OF the

flow opening is varied, wherein the shut-off member is
guided during its axial displacement by the casing
15 and/or the component. The liguid flows radially to the
direction of displacement, such that the shut-off

member moves perpendicular to the liquid flow.

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

and closing in the hollow-cylindrical guide element.

If the shut-off member closes the flow opening in the
inlet piece, the retentate thus acts perpendicularly on
30 the outer lateral surface of 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 is formed by the casing itself. The ghut-off
member is likewise cylindrical and moves in the hollow-



.acts in the nbve

.retentate thus acts perpendicular to the outer lateral surface of the
“cylindrical shut-off menber. This 10 facilitates the opening of the

shut - of f i i.n contrast to conventional fittings, no force
nﬁgb%bl%égﬁﬁaﬁbection of the shut-off ne%%%(?P% ?/061163
per pendi cul ar thereto. 15 The inlet piece and the outlet piece are

pref er abl ycpliedtredaat gan dengtleemdnto00The gnédan@ﬂhﬁm?tFmﬁtfﬂosed
features a an es ;of i I wll emerge fromthe
descriptioggg?ggn g%% ﬁ%ﬁ&kgﬁb5§¥%%%%9%b Qﬁ“%ﬁe 6%%?% oﬁgﬁraﬁfhﬁg
and from t RéSBrBh ﬁ@sz§ﬁ§W%%lv@§a brakkirch ikigmeankrshowscamponent
perspectivesi bkusthal @ ofhea ofdttltét_”%:i"éé{. arYd %&f—#ﬁe rﬁél‘?@e??.tign
piece, 25 fiqure 2 shows a perspective illustration of the f1tting
with ai efPEFaLRE S¥t BREHF 6f eRe@6GHPEPTpI ece, 30 figure 3 shows a
plan view of the fitting, figure 4 shows a front view of the fitting,

figure 5 shows _.a section along the line B-B according 35to figure 4,
W0 2012/ 1738368 SHCT B0 1570611 65 11t othe <Howke SiaEsyi e 8t
t he pressuretertbargahusf ariseawateendesal anatborheyshetar lacéigure

b shows asplan.ui ewof {fie PLESYRE; Exghanger 30f a seawater . .
desal i nation ${$ten1 .
10 facilitates the opening of the shut-off member since,

in contrast 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 illustration 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 a section along the line B-B according
35 to figure 4,

figure 6 shows a schematic illustration of a seawater

desalination gystem,



. figure 8 shows a perspective sectional illustration of the fitting,
10 figure 9 shows an enlarged illustration of the outlet piece of the
illustrati rdi o figure 8. Figure 1 and figure 2 show

“_perspectiv@avﬁg&g/gkgg3%5 fitting 28"fgr"changingquﬁﬁﬁ%9*3€®@41@%ch

a fitting 28 with a control device is used to change |liquid paths,

for exanpl éignre Paesbowe exchhhgeri2@ aff arkeawatcsisudes abitdigin@or

systemin accordance, . w th e snpsis_nethod. 20 Figure 6

shows that a pressurgﬁgécﬁ%ﬁggﬁgﬁ95%§%%%?%§éoﬁi%%Eggﬁ: wherein, with

periodic change, high-pressure retentate flows in one pipe 30 and

seanat er T Epysrbn7at shegs! 0NsL oL Net Bl R S0ne 25 kAl PE A% g

connected at one end via the ‘connection piece 1°to the fitting R

The hi gh- pressure rePéntafBarREeT| eavesitpeingnBrahemnodul e 33 is

conveyed through the inlet piece 2. Once the liquid has transferred

its 30 pressure, Lt is carried away_as |ow pressure retentate through
the out| et “pPatE %. %ESWFealpgﬁ&pﬁﬁgaws f?ﬁ%iHQanl%%%ﬁﬁﬁﬁﬁkﬁﬁ Atis

attached to the inlethpi écet2ngia a flange connection. 35 The
conponent 5 conprises a flange 6, to which a 90 pipe bend 7 is

wel ded. The pipe bend 7 carries a hydraulic actuator 8, which is
secur éd byfaeans Bf ahows| eiongerararmryeneht udtrJhechobdi ridyear sanbenent

9 is welded to the pj%)g@g@eeé the illﬁsftgattq%%%oﬁ:'é&ig%’ act ulalt%%r%g
8. '

is secured directly the casing 11 via a angene

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 change liquid paths,
for example in 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 in 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 liquid 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 is
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



. Aplan view of the fitting 28 is illustrated in figure 3. The liquid
"flows into the inlet piece 2 opening 13 of the conponent 4. A pipe 10

pressure e r , ich is operated in flowdirections, is
~ at t ached tﬁﬁgeﬂﬁgﬁéé%gggﬂection piecé £~  FigurB°E/ER3NE24061 bR
vi ew of the changeover fitting. 15 One of the pipes 30 of the
pressure eXxciiatiger 29rasgsmented toThie hbaageyldofatd@naonnect ign

piece 1. T i gh-pr u i gui | ows through the conponent 4 and
the inlet B%gggggt%nﬁééiﬁgpﬁig%FhQBZS. 20 During the first cycle,

hi gh-pressure retentate flows out fromthe fitting 28 from an opening

15 of 1he SOMMAGHAN BY@esylsc DHELAG B, S00NA WGl Bod YEPLESRITE,

retentate flows into e fitting_ 28 through the opening .
connect ? on ife&8Stndal ladjigs @i Agledacl ershngRaeast dat or 10 runs in
the fl ow chanber of the casing 11. A section al ong thehllpg B-B -
according to fiqure 4 is_30 illustrated in figure 5. The fitting
accordi ng o R ifV&ht$ontks FF§é§9a2§a§th-EESR%ﬁ%%iCH%pf1§@§ean
inlet piecé.2Tn bidrhed pilees 3ntandiee cmn@@]EFQ@cg! @&ﬁfo@eAan
connecti on pj kg opera in alternating ow.di rection
shut-of f me E§§E§%,E§8 gg iéﬁ%rr%ﬁ%ﬁﬁp?%Fea h 6F FHES nﬁét B?ethQ
and outf et pressure exchanger 29, which is operated in alternating
flow directions, is attached to a flange 14 of the

connection piece 1.

Figure 4 shows a front view of the changeover fitting.
15 One of the pipes 30 of the pressure exchanger 29 is
secured 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
connection 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 diilustrated 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. The connection piece 1 1is 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 actuater 8, 10 respectively. The actuators 8, 10
are operable via a control device. Here, a liquid flow



. piece 3. The shut-off nenbers 17, 18 are each connected to an
act uat or 8 10 respectively. The actuators 8, 10 are operable via a

control bc§ §f§f1%§9l'q”'d flow_qgcurs either.petyween fhe %,and

~.piece 3 an piece 1 or between the connéct on pi‘ece
the outlet piece 3. In accordance with the invention, the size of a
f1 ow openi ngcoan betheri &g thipeaxidle Sinflepl nterent ehdordeofoutieet

shut-of f mpibers i7.0:8petheccor enpl essudlcihs, a ug agger ding to
5 PED

the invention_is the casing 11 Ich consists o inlet piece 2,
the outl et OBpFegE B1egRd 1 helBoRFEOEISRCH edicothe TRy epadoRg idha

o% 8! ecetgwuct @Eet ker %mwl C(ﬂ%éﬁlﬂ brtgat edel nvbﬁﬁ@?e fara»kn:bal 17
enbodi nent .as a_cast par a shut-off member
is arrgﬁgeélﬁﬁgaFgmﬁﬁ ng tBﬂetB tﬁ%eaﬁ?ﬁgt8%% 19e9Pgrant adjﬁétlng 15

rod 16. A shut-off menber 18 is arranged in the outlet piece 3 and is

connect ed a ]U tln 1 0 he actuator 8. _The shut of f
nmenber s 17¥h%8 arggcy rlcag ?%éth ara arya%%%% ]ﬁ%nt th%%%
are hoIIom&nyEnhdenslshahEaC@S@hgséd,amiom@.@mﬁsmat&ﬂuf:ﬂherumiet

formed in Bibesker-like pmanet. oThecaotuatosscfe 1 are. e plechy

means of a control” device. Here, both actuators are as
a conmidh cént rBle d@/iey Her & QHﬁTQ%QF%N%ﬁEW%%mVEaherer wnich is

fabricated in the exemplary embodiment as a cast part.

In the inlet piece 2, a shut-off member 17 is arranged

and is connected to the actuator 10 wvia an adjusting
15 rod 16. A shut-off member 18 is arranged in the outlet

piece 3 and is connected via an adjusting rod 19 to the

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 &, 10 are operable by means of a control
device. Here, both actuators 8, 10 are assigned to a
common control device. Here, this 1is 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 compcocnent 4 1is Jjoined to the inlet piece 2 and

30 comprises a guide element 20. The guide element 20 is a
hollow c¢ylinder in which the c¢ylindrical shut-off
member 17 moves during ocopening 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 i1s slightly
greater than the outer diameter of the hollow-
cylindrical shut-cff member 17.



. 25 nmenory-programuabl e controller. The size of a flow opening is
"varied by axial displacement of at |east one shut-off nmenber 17, 18.

A conponent_4,1.5..],0l to the inlet piece 2 and 30 conprises a guide
- el enent ZO&OTﬁgiad%gsg?emnt 20 is anolTow cyl i"’rﬂ%’?Eﬁr%})OWQ:W%%%
cylindrical shut-off nenber 17 noves during opening and cl osing. The
shut of f nefibelslZInvues perpengkdubatwbent hehd i ghidd fhavi dusiEngehées

ial di . Thes | i 35 the hol.l lindrical
R R e s i L
hol | ow- cyl PRdriheal hehlewotyl iedberal 7guivie 2002¢atm1930- The guide
- PCT/ EP20121 Q61622 5eaks 41 e %Wa@@g%heb%%% g&&%&&&%%ﬁeﬁ

the cylindrjcal shut-off menpber 17 and the inner aces of
hol | owyl FREFI £aFmgti 48 8l BRBKEY201kFhBagurde el ement 20 is cl osed
toward the inflow direction and is 5 thus forned in a beaker-1|ike

manner. The cylindrical ut - of f nmber 17 is formed in the exenplary
enbodi nent -%QE acﬁdrf%ﬁ‘s/fi SGEE-Qhd HAERehadd with BPatfichgdnpothe

t hr ough whiegbmpheryi guiltbdirenc| aseda beiolgeny t bel shatrofdndenber 47
and gui de nt . c C i ng,the openi rocess. If th
shut - of f rrg'r%gg'rs %‘}%?lr a\%%uﬁ%r%: at%lF%/g pe?‘i’?ﬁﬁ%bet%en thn%ulg
hol | ovttyl Pndipeall ghedecehenthe 26huE-offt heegbapontht @ndndytihée
casing 11 iLschhys epl apgedsc Qsda?iiﬂﬁj‘)tcﬁg.d@ﬁ%flgﬁ?} g%%@g&.o” menber

17 into the flow opening. In the ilTuStratio ure t he
section passes through these webs 23. 20 The outl et piece 3 conprises

a guide el ementh@4.shihe o decaberent 7 24 +5y&1 HohlGihi ndgr . £ The
gui de el ement 24 |§ foLnengé%e&l%outlet piece 3 of thecasing 11.
The cyl i ndPPERIPEhGEFEFF P TR o T4 it | RLROYEF del

el enerits 240t Tharel nrepodicareterand 2het bashabl ow gy imdid cahl guide .

el ement 24_is _slj.g %] ter than the quter dianeter f,trlg}

hol | ow cyl W%%ISI cje:lj’l rﬁsgutfﬂ%? r%%o er%%fB.S%ﬁLﬁ% Os%tm% ejmarlrgerlnl nbYEs
per pendi culfapwt copdieihd quitdh f Itbw dukingtirésiani aln difSglaeendnt . tHae
gui de el emept-+24,i §ackasednt-owand hag-30.,af hew direction and is thus
formed in a beaker-I1 ke manner.

20 The outlet piece 3 comprises a guide element 24. The
guide element 24 1is a hollow cylinder. The guide
element 24 1is 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 dismeter of

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

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

manier.

Seals 25 are arranged between the side walls of the
beaker-shaped shut-off member 18 and the inner surfaces
35 o0f the hollow-cylindrical guide element 24. The beaker-
shaped shut-off member 18 is provided on its base with
openings 26, through which the liquid enclosed between



- menber

.. Seals 25 are arranged between the side walls of the beaker-shaped
“shut-of f menber 18 and the inner surfaces 35 of the

hol | ow cyl [ ndr.i ggl gglg el ement 24. The beaker- shaped shut-off
P&¢¥ 344767 its base withtdpeni ngs ZECT(EPBQ%/%iéﬁzt he
liquid enclosed between the shut-off menber 18 and guide el enent 24

can escape tder sty t-he fopenitig: PTOCLSE. ghieenRarelind 146 ¢Hh nedcLBet he

outlet pie an rises_a flange 6. During the opening
process, 8§F§W oggglggn%eP%egﬁ FﬁéshoIIOMFcyllndrlcal gui de el enment

24 and the flange 6 is enlarged. The guide elenent 24 is part of the
casing 11. aThegf - 6 4 s;par he. conpanent . 5. . The fIOM/openlng
e 1 anl e e iparont D | BOERAE ROTED. WeBecs

between the 10 casing 11 an e conponen
pr ot r ude fFSWPFHée§hu% @ﬂﬁﬂﬁﬁhb@r ®iim® the f¢@&n3@@n@n@cebﬁ t he

illustratienokn &tﬂ#ﬁﬁmﬁ 588 S8kt | BRPASRAS LA QHY {?ﬁéi Sig4
In ir cycle

15 The fitt 28 is operated in erlodlc cycles

t he I|qU|dehﬁ%ﬁpﬁcc%?sf¥¥%nFPﬁe fhange pibecés? %Qﬂ%?&ﬁ%onﬁ%@ilﬁnléﬁece

1. In the séemnedtcm eist parki qu dtzﬁéOWa@@elgrsmf romghe;eol F!,r@eCé' o8
t.he

piece 1 to %E g% pleceOBe §0 he %grst cycl.e,

openi ng i nPthe | 'et® prédRe3t #ml Tl bs.Y QB%QHQ?EPQWW%ﬁan%§e
the shif -oflﬁsn@g‘béﬂ 1a7nd nthée conbehepitece Psophns. fHiedd.owsamening
in the inl gbopigee 2 f&ﬁm@?e | arger olff%“llneqr&)?% 12 1yl enen. Fgl”' ng

a second p ase, the ow openi ng 1 n the
open. Durlﬁﬁeﬁlﬁﬁlrdﬁbh%%% l@ﬁés§ﬁatl@ﬁf1nenﬁeguﬁé Bn t¢m5|ﬂéetlpnece

2 closes, ywhegeknthheughzeneket fhepkl ow 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 shutoff nenber 18 of the
out | etlpi ethel Mperisg The ilsoww@@rwe@g i ﬁ)@@l@éibercy@ﬂ%%e 3n the

olcce 3 15 LiFTy SHeRc DG TAGHRAy f b CERES S HoFo Fenbet ol
of the outpeECpléc@OBt@EogmﬁﬁaMMMOH|pﬂduefﬂ(nﬂnnﬁﬁmrﬁb¢éhah@y@yélet
piece 3 redUeeSicuid flow occurs from the connection piece 1 to
the outlet piece 3.
20
In the first cycie, the flow opening in the outlet
piece 3 1is fully closed. During a first phase, the
shut~off 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.



. WD 2012/ 171939- 13 -PCT/ EP2012/ 061162 Figure 6 shows a system for
"seawat er desalination in accordance with the reverse osnosis nethod,

havi ng a prgs ger 29, which conprises three pipes 30. Three
“fittings ngaig&gggé&pﬁgthe pressur e exthanger 5 DET/BP20L2/691162

apparatuses according to the invention, it is thus possible to
operate a prgsger eb exbhwrgey 29shami Mpransedda benbelesefl ipiapaen30in

Each pi pe I i t e Lth a fittin 8 accordi.ng to
t he inventggﬁbgﬁ§5§% Sﬁgﬁgtﬁ§% éﬁ%g%4 % gsTBS%ﬁeége%??ﬁin a§fF%Wh?ch
are for medPFRSERE Se@@ipiaamvere bdi Wehth asonbetkesalthese Thedungdi on
of the revensecosDsi Sdet had £,00 geayat; aljnatd | f
the fittin 3 2§ accordfﬁg to 15 theggﬁeéﬁ{igﬁém#%%g%%gg%g%%g%%%geg
herei natt ef”on the BEF s ©f f FHfr e 2pPanatsegst | aRcsirEewnater i she

conveyed t anaefieibhane winit 33ufd 0OBbAsIBIEN WY M oBeradBbe SeaMat &l v e
before its _20 storag%M%n the reservoir. 32 or befare being _conveyed to

the menbr af&URFES33, %] sPRULPEI e o SConmdielentd thERPeT0d0d daREle
or soil theipeni3perimeahewisidt ane. Aneeverde wIUMSiaS PLecess tages

place in t ne 2 ¥ in which the seawater is. pressed
t hr ough thggﬁg%§?%%e$§tQﬁ#gﬁugggygﬁgé.a$ér%§ ?HS 5 i E5t d85UF e has
to be dler ebrek Thiet s - pel.nedbi eh memsy afiermayl cionsichie fercexbapye

of pol yan depoRTfEntOksSuhteRalge,capol yners having a pore diameter
of 5.10-7 to 510 mm 30 The nenbrane allows water through and retains

the salts. The nenbrane unit 33 separates the feed flowinto a

perneate firaw &ndcaioet oft ate fdomrsthe RRIdmatedd QW +$r | BEIEh Vor
salt-free ﬁure wat The retentatE flow has a salt concentration
0

hi gher tha e?ﬁ%%%ﬁ@@ﬁ}ed“% 888 PRowle attobtheR £8 areandient i bn

via theé i nkbe piecestRobherebf. be 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, before 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 33, in which the seawater is pressed through the
membrane at high pressure. Here, the osmotic pressure
has to be overcome. The semi-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



. Figure 6 illustrates a snapshot in which the shut-off 5 nmenbers 17,
18 of the fittings 28 adopt a position in which the | ow pressure

retentate | fromthe mddle and | ower_ pi pe .30. e, a
- shut - of f n@ﬁbgyigggzggégs the inlet _pilébe" 2 of théPT}cqﬁ/%?rojaerc_f"e‘{i‘i e
fitting 28, whereas the shut-off nenbers 18 in the 10 outlet pieces 3
of these taocbrfiinggst@8 tduvmptirarerapem pediat | @he Ainlbe saiwcés el in
the state i} Lystgated in figure 6, the lower and mddle pipe 30 fill
with fresh seawatér 15 fromthe reservoir 32. The seawater is
aspirated by a punp 34. Sonme of the seawater flows into the | ower and

mi ddl e pi pg;gdArat s HrANChiNGYi 8 chagkhlit tiirpgv?hﬁg:h R et %@@-%Ei e
as this process, seawater is pushed 20 out fromthe upper pipe 30. In
the case of“TRHETFi tit/ing 28°% hatei §idtiached & >dMRT UPP@OSHIHETOLN t he
i nlet pi e](c:?hichs ﬁﬁéemﬁmeﬁgégr%hstezf@@hkgﬁitep'ig%c@u%He%i Qﬂllftf@id:iorﬁn-rh%e
seawat er ows-thro a chec [ ng and a punp o the

nenbr ane uﬁ?%ﬁg’;@ a'FLFng FEETE f PORS; 53(%*5 H88Pt i &a?kﬁ‘&tT%ggb?egbﬁFfov&] hat
is conveyedlesasa poep BbletVigisicd he sedwatae i sodespl aced firdim4 he
upper pi pe .1 he per. .pi 30, simulfaneously fills with .

hi gh- pr essﬁggt%}e@er} ate rorr%%t et%%nb%%%‘g %ﬁ?t%@b% \zgtgso%ﬂ 2% he
seawatldr hastbeenvpesked Joutf cdmpetely fibhmiagpi P8 doptherf idgémg
28 of sai dppipeibs.changed such that the inlet piece 2 is closed and

the outlet piece 3 is open. The |owpressure retentate i s pushed out
fromthe outlet piece 3. Here, a continuous 35 pul sation-free

?perﬁti on wclt hasat sﬁ%éid!ﬁgm@f, fihef‘tmles%%é&tegril%l%ﬂr%it%@ aie #ignesw ed. g
n the exe ar enpodi nt eawat er n retentate are_not separ ate
in the pip eB&% Tt 1 r%%@ﬂf% E’%Bﬁar{’g)erszbl by ERpdrEsty GieHEHERY . 5

Fi gurd$ 7afaon THheshoyedheipr e33ur @hexclmngaier?9id r eppdirbtesenty 2

perspectiv T pr. ur a r npri ses three pipes 30. Each
pi pe 30 i SS‘BIP%v?géq SSD?“ onogf Z@;:g@w ‘tg%w%gélrt ﬁ%‘ﬁSZénggcg‘%ﬁ ﬁLé)"‘fe& t‘—’f{é&
i nventi on Bhddae pheeoBflepteadbubnbhanghetk €hetkngiB8tinFhe310
fittings 28 are connected to the pipes 30 via the connection pieces

1. High-pressure retentate enters the pipes 30 through the inlet
pi eces 2 oftt HéS i 3¥PRgSLiPE. dDWBEBs ARACIE enS QR BRT t $St Pwrhed t he

out | et2(pi ecet 3rebmt hed MfddgHdRe 16. Eaghcpheeksbi tdd ﬂﬂl@lfi'@tsi@%
oniry ST, sbrol vilch.gemneler. ot kg he Lespectl v poe S
conveyed opiec202 is open, whereas the outlet piece 3 is closed.
The seawater flows through a check fitting 31 and 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 outlilet piece 3. Here, a continuous

35 pulsation-free operation without mixing of fresh

seawater and retentate is ensured.



. Figure 8 shows a perspective sectional illustration of the fitting
" 28. The shut-off nenber 17 in the inlet piece 2 is axially

di spl aceab [ is operated by means of an adjusting rod 16.
~ 25 The acthét g%ggq@gg&re oper abl e byt freans of aP‘E'Bﬁ’fl:?%@l%iZW%%@z
Here, both actuators 8, 10 are assigned to a comon control device.
Here, the Conthel edmipdariys eptefdEnadlty, aermma:rer RIrOYr oEveit £oe are
controller y IS acement f at ast_one shut-off nenber
17, 18, threlOsl§| zgﬁ%‘?gt%% oW (%Elenl g% \Parcif dteheA %‘?ﬁ%%%te}ﬁ‘:]il%n?%? ned
to the inl @ pieserarsndiconpeiibes.a guide el ement 20. The guide
element 20 is a 35 hollow cylinder in which the shut-off nenber 17
noves. The shut-off nenber 17 noves perpendicular to the [iquid flow
during 3 t sTagPaPSdi’$pl Fe@néht Showp o 2p199989e  £8ChROTREPZUL 2f 061162
Seal s 21 ageraeranged haimgan-dheside makls ?{]ets%%lr%w i ndr isg

e_ho

shut-of f menber .17 an%ﬁ t he i nner urfaces of | ow-cylin 7 cal

gui de el enBRTPSHS SFh &k P 1R%Rp 9 sheChof@iRfender 187 RROWARH deEl on
its base wbtik &mﬁpemﬂgs aZZfltﬂftt@g:lgDBV\/chﬁfbﬁth}dl gyi drencl 9s&g-ion

between th of.f e i.de_el an escape durl ng
t he openi ngnpr ocessthei f n?ﬁgrsh?ﬁl Lf:r]Penﬁer&i%&f ﬁé:l wgidl y,
fl ow I opeathgnpet ween ate Im@hatrmm-t@ﬂ i hdricad quikes el3&§)rren‘ia20t1®é

the Conponeehnéceaenngﬁe%% ‘9 Hhidid il g0l araed, b, g3 pl ofy yde

fromthe shut-of intot W openi ng of f
menber 17 BFBS&&s3Phéhrpgahosds Aglst tHedas & qif edee 2fl*¢thmgr$t%81t ate

thus acts gechpaas@ukér h:)ét@ﬁth'ﬂ% eudiel labergh SWd ant ot theece 2
hol | ow Cyllf’ ng shut -of f menber 17. This aC| l'itates the opening

of the shu mehbErngT, §| nce, in 20 contrast to conventi onal
fittings, no force acts in the novenent direction of the shut - of f

menber 17, dicular t | f the nber 17 in
the inl et p?g%e e%%@ g’ﬁ”ﬁ% (t)gg ﬁh%%sfafll G Hthe JI? ¥REGR in
radial l'y aﬁaawabas 6ﬂlpwaxnaltby thE gwseae@:t&hz@/\@@'e ém,ara;ﬁﬂ an exit
ilTustratigp ofirthe QUtli®ich the seawater located in the pipe 30

is conveyed out.

20
Figure 8 shows a perspective sectional illustration of
the fitting 28. The shut-off member 17 in the inlet
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. Eere, the control device is
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 1s Jjoined to the inlet piece 2 and
comprises a gulde element 20. The guide element 20 is a

35 hollow cylinder in which the shut-off member 17 moves.
The shut-off member 17 moves perpendicular to the
ligquid flow during ite axial displacement.



.. piece 3 of the fitting 28. The cylindrical shut-off 30 menber 18 in
the outlet piece 3 is axially displaceably guided and is operated via

an adj usti gui de elenent_ 24 of the outlet piece 3 is a
';holIOM/cylﬂ%dgﬁiz%ﬁglgﬁgt-off nenber™ 18 noves in ?9%/E925E2/°51152
hol I owcyl i ndri cal guide el enent 24. The shut-off nmenber 18, 35
during itssSarilal 2l spracemerngabyestpespentheukadet ovdhes | iogui ghe

flow WO - - PCI/ EP2012/ 061162 npanent 5 is_joi ned
to the out g%iééééggg 5# qxé%ﬁié%%b%?fﬁgn (Q.E%ﬁﬂﬁﬂfqﬁnf%ﬁ£ \@ais
process, a°fl éweoperiloy-betliedrrichd twiidew-edhdniardr i2&! Theé decskenent
24 and thegf e HleS o8 B T [ : t .24 | rt.of
the casingsl%égghggffaﬁ%g %{is ﬁhr?ﬁo ytﬂgogéﬁégggﬁtlé% f%gﬂ$l%ﬁﬁh
openi ng® bePREBATERe “Casim itanii®e Ebapddeantds neidaesd floemeeen

Vebs 27 preheudenf-omit hengiut -0f f an@NhaR ad8 o Bkenthe d | ow opening.
10 A guide _.elenent. is forped in the outlet piece 3 by the casing
i tself. ThEUSHUE. 5P ABABERI1BTPSSFFkewi se hol | owcylindrical and

noves in the hollowcylindrical guide elenment 24. |If the shut-off
menber 18 cl-0s t 5 flow opening.iLn the outlet piece 3, th
retentate g us?%%tgﬁﬁéiﬁgﬁﬁigﬁ Frt01?h§383$ S| Pepgd urfﬁceg%?wthe
beakerl&hapegrihgt beftferantrdre 181 1Thi-svldgidritaatlesnt ke opbmiag: 020t he
fl ow openi pg, +$INCEMIIHLRNS t 0 apponal «fjtiings, no force
acts in the nnvenentpéo direc?%%% g?&tﬁégghgtﬁgfﬁjaéﬁ%er ﬁﬁg5¥éﬁé"

per pendi cul'&PSt er %P t4de hergRutther fshidhnif 18etiperhd 7outritast phece
3 is in anfopencpesihon, the liquid thus flows in radially in 25
relation to the direction of displacenent of the shutoff nenber 18
and then flows on axially. List of reference signs lconnection piece

15 If 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.

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

Figure 9 shows an enlarged illustration of the outlet
piece 3 of the fitting 28. The cvylindrical 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 liquid flow.



~17shut-of f 'me

. 2inlet piece 5 3outlet piece 4conponent Sconponent 6flange 7pi pe bend
" 10 8actuat or 9hol di ng arrangenent 10actuator 1lcasing 12 hol di ng

arrangenen&olggérag%gkgghlﬂ|ange 15 opening 16ad,uatln8019% 61162

ut - of f nmenber

A component 5 is joined to the outlet piece 3 and
comprises a flange 6. During the opening process, a
flow opening between the hollow-cylindrical guide
element 24 and the flange 6 1is enlarged. The guide
5 element 24 isg part of the casing 11. The flange 6 is
part of the component 5. The flow 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 itself. The shut-off member 18 is likewise
hollow-cylindrical and moves in the hollow-cylindrical
guide 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, in 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-
Ooff member 18 and then flows on axially.
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1. Afitting (28) for changing liquid paths, in particular for

systens w exchanger 5 ( whi ch h i, pe L ng

'lalternatingafgg%?gﬁﬁg% Pon, with a dééﬁ%g_(ll), 3§?¥ﬁ£%%%£$?é§£fg%
inlet piece (2), an outlet piece (3), and a connection piece (1) for
a pipe (307 thentirvting (28) having at |east one shut-off nenber
(17, 18) 1Qgthat,ks connected to an actuator (8, 10) which is
connected to a control device that is designed to produce a liquid
fl ow between the inlet piece (2) and the connection piece (1), or
bet ween the connection piece (1) and the outlet piece (3), 15
characterized in that a shut-off nenber (17, 18) is arranged in each
of the inlet piece (2) and the outlet piece (3), the 20shut-off
menbers being axially displaceable so as to vary the size of flow
openings. 2. The fitting as claimed in claim1, characterized in
that each shut-off nmenber (17, 18) is connected 25t0 a separate
actuator (8, 10). 3The fitting as clainmed in claim1l or 2,



= characterized in that at |east one conponent (4, 5) is joined to the
inlet piece (2) and/or outlet 30piece (3), at |east one fIOM/openlﬂg
being for casing (11) the conmp e
'lfltt?ng agﬁglgﬁégziglbgﬁaln13, char act &iied Bgfzﬁ?%ﬁ%zz%s%%é
one shut-off nenber (17, 18) is 35guided during its axial

di spl aceneRetptt Rdadasi ng (11) and/or the conponent (4, 5). WD
2012/ 171939- 21 -PCT/EP2012/061162 5. The fitting as clainmed in one
of claims 1 to 4, characterized in that at |east one shut-off nenber
(17, 18), during i tdtakingl dr8pl aéerenthaneiag péigehdi cokdhsio the

liquid flow 6pathechiibti nghassghaikped v!rﬂ:l?ng gré‘ésfﬁzrgs dxtRaRger
characteri zed |Qﬁ§hat at | east one of the shut-of

menber s{ 17, 18) i P SRGH i BRfF i BEPeF Y0 ndiEvdag @ﬂtQ¢Rﬁ¢4WQ|ﬁbOHs
claimed in one ofirekaios, lmtlQ:Iﬁ a chasasgeninzed whitdatcah 9{33’5?&?&% ane
r

of the shut-off ngers ?% noves |n hol | ow-cyl i i cal _guide
el ement (20, 24)° 8¥h c1e|tt g a?ncISP tlnpé?SFn1 a
characteri zed connection piece (1} for a pipe (30), the fitting
(28) having at least one shut-off member (17, 18)
10 that is connected to an actuator (8, 10) which is

connected to a control device that is designed to
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),

i5

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 filow openings.

2, The fitting as claimed in c¢laim 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 c¢laim 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/cr the component (4, 5).
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operating a fitting (28) as clained in one of clainmns 1 to 9,

gui de el ement (20, 24)
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members (17, 18) 1is hollow-cylindrical or
cylindrical.
The fitting as claimed in one of claims 1 to 6,
characterized in that at least one of the gshut-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 9Q°
o one another.

0. A method for operating a fitting (28) as claimed

in one of claims 1 to 9,

the following periodically repeating cycles:

said method comprising

- first cycle: flow opening in outlet piece (3)

fully closed,

- first phase: shut-off member {(17) opens
flow opening in the inlet
piece (2},

- second phase: flow opening in the inlet
piece (2) fully open,

- third phase: shut-off member ({17) closes
flow opening in the inlet

piece (2),



- second phase:

(3). 11.

The

“_at | east one

flow opening in the outlet piece (3) fully open, third
phase: shut-off nenber (18) closes flow opening in the outlet 10pi ece

8 BPLRE7ER3%) Gponi ngs opore ani or o) eereeii e dfkzon

speed initially 15rises with a predefinable gradient and then
continues wi th conseantdactwtd :onfspeedpening in the inlet piece

10

15

11.

(2} fully closed,

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

- second phase: flow opening in the outlet
piece {(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.



