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| NSTALLATI ONS W TH PRI RS DESCRI PTI ON
The invention rel ates nit, in particular

fwo zoouabBaebzens with pressure exchangeser /B0 6417001532
t ubul ar chanbers through whi'th flow occurs

alternately, a rotatable control elenment with a
plurality of flow paths being arranged within a

S e et B e R SRS
10 first pipewrk systemand, in each case, with an

end of at |east one tulpHgtrIGAGBREr, a respective
ot her end of a tubular chanber being connected to a

second pi Beeor knveytiem wrehatde i neeraedvaltee unit, in
?HB%QEhQErOffJf” EH%Eal‘iﬁltﬁgnHm&ﬁzh t ?gg‘égﬂ'i:rem exchangers

enent bei ng ]?r ovid riven drive
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housi ng. . Such pr ure exchangers _consi st of two
nBﬁgra?fJBHI artc Zﬁt?é‘fs ?\ﬁ&e gﬁﬁ’é‘gar grﬁPGﬁe&led%Wn a
vhbueingo &mqshodﬁmagLhRWEmgchapﬁaralatg wﬂeuwnﬁeﬂ@aons

suBi-eclad gtc%lfolnu'lq.%e@‘ qll'gé ellﬁ&%lﬁge{aggﬂéo ?’vecun o a

correspondi ng _openi nd an osi n
WEKER PRBEWPHlUSYStemanper s inj IR mzecrp@ssmcb of

tatt [Léﬁ%f:ebnezlé:ﬁhbﬁ'lah:n%tkﬁlxrh%tr‘ ony Qreségl}r%%v?%}% der%do of

i ns i on rogess, a hi

aﬁoﬁzﬁg’P?PIruF&“aWH% ﬁ’%lrﬂ%/ ‘Fl%%g‘?%a?‘grégs&r Seqgni Rirework

a‘sylsbémsuwhthpr’ehsurm'eesnhﬁ@g&téh mwswm eFer dffurther
her.gf or e w thin,_install ati. an

Cgéiéecﬁﬂltg % éaék JTigl Bg ﬁgdg ?H&%Fgr %%?

punps fo Phcrea asi ng pressure
M?évéréﬁlﬁgmsdlsl‘m ocdw ti sanfit einhelseﬂdvor patheat 0fig the

V\@bﬁﬁroi n e@. Qh\énér b@@.ﬁ%”%rltter?iaftleli'yd cfdr&‘@*t%cp %o openlngs
cl eaned forced i gh pressuré throu

s§§F§ﬂ9ﬁﬂ|&ﬂ thf PRUSEBde of |arge fuel quantltles
conS| sts snﬁcla paegsuhgnbrenahgaesbeangigpdlrewd br more

Q §§r ne nodu aration in.tqg%cgure gat
]d a ont ﬂ??ateé“qe%k%epl%%‘”t ughty valve
ngnbtaneThe tubular chambers are alternately subjected
to fluids of different energy content by corresponding
opening and closing of the wvalve units. Within the
tubular chambers, it is therefore possible to transfer,
in an installation or in a technical installation
process, a high pressure of a fluid to another fluid
which only has low pressure. With the aid of such
bressure exchangers, savings in energy costs can
therefore be made within installations and pumps for
increasing pressure can be made smaller.

A reverse osmosis process is often used for
treating water. In this arrangement, a fluid flow to be
cleaned is forced at high pressure through a membrane
system which, in the case of large fuel quantities,
consists of a large number of membrane modules. In such
membrane modules, a separation into pure water and an
enriched concentrate takes place through a membrane
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because, invariably, only a part of the fluid to be

cl eaned can fl ow through a nenbrane. The proportion

fl ow ng through energes as pure water, or also as
pernmeate, on the other side g@f .the nenbrane as a

usabl e 5 proportion. The part which does not flow

t beoaghkel, ealtesmariaabipnbr sneéynuduparas &of i RBe- AMdidi do be
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4 8, a reverse_osnosis _installation is
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tﬁ@PéPﬁF@aﬁ@éﬁséér?arn order to generate 20 the high

pressure negessarysforighess@yer seg 0SNDSESer £ 0CCSSeridkis
r oduced In qorder to control and/or

t he fI d to be t

REEAT Lol Opna e (KPR Sapnaich HBr8F PHES] FHERaTBare i
oﬁhéhéot:mbld:lfartumiﬂaﬂf)ediﬁaﬂﬁeféleaﬁé eﬁSéﬂle f%&Cltaﬂﬂefeccgvery
vakve uni a 25 rotatinpng. contr el.enen sed,
tgget% 950 gt etr2n vanr\gje gnltf‘g.se tuﬁ"‘lllﬁér Lkl:?"g?ertsﬂi sthe
cpnessureb ewiamt:h tise sttidBuhdghc harfberte cnadwy prieds reine
eﬁB@EJHSra%? fgb}nertmt S a e%o% to tgﬂet}qag}&tted to

enmergi ng fromt nmbrane nodul es. e rot

c8nt ldel whbRh is$idd chasi Gor dee aslgamgdi-nder 1pwer pump

\Ae'r@becopae,@trl ng H?!/UCttéhélr Cam@hfi@Nged | phtike MR in
sw t ch- over g}ﬂ cedures, all

CRESFRYnE pais BB Ot BelFrRrYckan. STHSE: dor dgerate
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PLEGEdUL C8n epssgyafd Laﬂgelnég dycky are arranged

n the c aratron capability of a
menbr ane I@Iec@&@és tes afoﬁﬂt!l'-lﬂr@tll oangdf orheswitahi opvef the

openalli Puts blhe twabbaneecand, a i dut o 4 eheangdular
ngﬁamﬁggglof the pressure exchanger, a valve unit with a
rotating control element is used, together with other
valve units. With the aid of this control element, the
tubular chambers of the pressure exchanger are
alternately subjected to the brine emerging from the
membrane modules. The rotating control element 1is
configured as a cylinder in which connecting ducts are
arranged in the manner of a 3-way valve. During the
switch-over procedures, all the flow paths are
completely blocked. In order to avoid pressure surges
during such switch-over procedures, pressure balance
ducts are arranged within the cylinder.

The separation capability of a membrane
decreases as a function of the duration of operation of
the membrane and a fluid to be cleaned must remain

correspondingly longer within a membrane module. For
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correspondingly longer within a nenbrane nodul e. For

this reason, the switch-over tinmes of the cylinder are

i nfluenced, in the prior art, with the aid of a
servonotor. This valve units Hhowever, is only suitable
for small reverse osnobsis installations because the 5

f thwsc meesgecttilomsswi tehrovée taines odfi tthar ecylinder are
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p

SBEBRLBPOVEIRE LN ARLERE ﬁ@HsFH@ VRéVeaUBEppl v
flowto tmhecorﬁtﬂ\ﬁ&nt&lcﬁ'ﬂenhsoc%ééﬂg fgrom the axpBbblem,

Q di a ction and an oputlet fl ow
g%%??.ﬁ%aFﬁ tﬁ% a&ﬁ E?F%ct?g ??5%?th€e%%ﬁﬁ?olosm051s
efestal lapiphsi maf pnsdabiagi@m seihgth- oﬁefhdewmd&3w1th

ught @3Q ke a&%ﬁ%eﬁazﬂé@ Ehﬁlﬁa§§097fs 2 ciesu(?J%é/r q?uted

outlet fl ows e case o
f FOWPL1¥n t3nd ot WéFhﬁb}ﬁd It fhrultar ve bﬁeutwee@ sodpeﬁmrent

| eapalart bﬁaﬁdé?@hdblfr llﬁfe p%@git zrﬁ@%emf (ﬁf:@g nt%ﬁ‘;% hease
e opmen rqvi des

B VLY g Ba R 1 R SGeaRRaf SRS | FAf) ERLution of

cbhusoprebé&mnpranddéer fis@par la;mlewgadmi:]ngdl Vi g édtﬁply

3 [ I int o.two

?lg\g t?vwrg % Q:(Hrftq_’% Cgférﬁglllteo.?: rr éllgmﬁg h?ﬁe ax1a1

pressure reglons
f@ﬁﬁé?roﬁadéﬁlad@ifﬁpﬁﬁén §p§c@$1 qutlwm dilew fdomrring in

dehkegki an @‘i%léb%loﬁorfr%mf lethied doy 39, 188 f@r{&ﬁcﬁn WarHH%num

t he vai e uni consequence, a sinp
cORpbA x?tlﬂﬂl &ﬁnl%h%"feaEhér Vlaév@orﬁmoq gaRi kg tarhieved
suht eheovasepbdcexied, sudpplle aisPbdtdlet el A6d Uallthough,

W T My

devel®
atéﬂaiat |\@rilate supfteni g sbeewiess tonger, the axial thrust

occurring can be dealt with more easily.

One development provides for the control
element being configured as a hollow cylindrical
control element and for a separating wall dividing the
hollow cylindrical control element into two spaces of
different pressure regions. This permits the formation
of additional spaces, in which a flow deflection occurs
for a fluid to be exchanged, within the valve unit. In
consequence, a simple, thin-walled component, which is
easier to control during the switch-over processes, to
be used for the actual control and sealing functions of
the valve unit. To this end, a further development
provides for additional stiffening features to be

arranged in the spaces of different pressure regions.
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arranged in the spaces of different pressure regions.
Such stiffening features are configured as ribs or

wal | el ements subdividing a pressure region through
which flow occurs in the fd aw-direction. The

additional stiffening features can |ikew se be
c8nthgstedfeninge feataresohrenmondi celrete ks . riBEs® wall

ri t The [ OV
SEReREnE L0 A QLRP | BPIEF LRl | egllY HHBRRYE (wificn
wheAw t OFguEgbj bt ethet of BoW f edbrecipiessurthe atadditional
tbusrashing 3AINHes dedQr TokeQH saf Hé“%&ﬁ@”f??{ﬂf@& i10 the

Di.f ferent devel opnents for actuatin
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t rgee Oa nged on one end surface
o?é?ﬁghﬁglégmgg FF% r?ﬁ%?ﬁé%gntrol el ement, for the

separatlh%l§£?¥e$% 8evebPPEEYLS céARearsdatonchehe hollow

COﬁliﬁJirEJ:&HEan@fo\lOélbfﬁénxg_e@%b%tlti@g fo‘f’altlhe %hﬂ%e shaft
q?% connected to the housin A drive S can
ere r

ECHETONTRct &Y dFtectd %’?a"rlrﬁﬁré’t‘?c 15/ § t3fe to
cbn@msm1EIEQEque Thbs thpesdpamattiheg @Il tkﬁVﬁHEHHﬁ%nged

"Pﬁietﬂe ABApLg¢t HE&@P# otfh% %a%%ﬁfo Hgg, é&c{{an nfct?@trol

of the separ atin centr
hel eBeney | ﬁ%racapmegnenm vheniamtranlsmlze $@hnd1uﬂ siten be

| & Bahi PO PHAS BHE éﬁ@cgﬁrfﬁc‘én%ﬁ% ThE1186P8! Al Jt ddtical
subdi vides the control elenent in

;ﬁ%@%ﬁ$£ ESWSHE é&ﬁtqﬂﬁw%ﬁ?q%é%ﬁﬁédwahlrEthﬁ gelidly
téenrented| tel ehentcomtred Eluestitedot Ofbfethao%%pﬁﬁratlng

Suter chhise PUERaS, (BISLORIE e (6,10 40 o

separ ati ng wa
sthafs ¢antheerefpova be aOhnghtpdeslsureetéyd osu;ipi@irectly

openi g  SedHd mela@ﬁgﬁcaw Hdanagel Reegh o,
the se ating wal | i s then S at1onary,
aga‘f’%‘fé’ﬁ%g I?Orﬁf?er ofal MasufpgEre: tEo hbheovcvase of the
Gt raritfement GOt rKie elAPUacithe ﬁq—;aglorpnget\g% Lcentral
?ﬂ%ﬁ outsrgg t%gegﬁh‘gﬂs bgchLéﬁ‘HFéﬁP d%q%ﬁiﬂexﬁiﬂ%@’éﬁbl &he
ifiedivigins into two pressure spaces is ensured. The
separating wall, which subdivides the control element
into two pressure regions, can then be fastened
directly on the control element or be connected to the
housing.

For this purpose, developments provide for the
separating wall to be fastened to the housing with
struts in the region of a high-pressure end supply
opening. Sealing elements can then be arranged between
the separating wall, which is then stationary, and the
rotating inner wall surface of the hollow cylindrical
control element. The separating wall and/or the
separating wall with struts connecting to the housing
can also be configured as an exchangeable insert. This
facilitates assembly and maintenance operations and the
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facilitates assenbly and mai nt enance operations and
the separating wall fastened to the housing permts an
arrangenent of the control elenment which is free from
axial thrust. In another deved apnent, the contro
element is 5 configured as a full cylinder and a
pIstelpaIrlalt)ingf wglaoveastaned ftL@thT’H h&OFLl@lmgC“ EemeRk an
=3 i ons 40 its er| eral_.surface
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pressure- relief duct arran
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: e
tQeQQEEgOEoﬂ@etl'sn%§rah§erdg%g§5§:|%é ng 041 eﬁlénh i bgfween

targeted internal pres
weR sm%ﬂ1?ﬂ%SQHP@V?nShﬂEeﬁe@LQW rithsheofomheoldifferent
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and/or on the housing. And an axial thrust relief takes
place between its end surfaces by means of a pressure-
relief duct arranged in the control element. 1In
consequence, it is possible to dispense with additional
thrust bearings.

The pressure loading on the Thousing is
optimized by control pockets on the outer periphery of
the control element. These have a forked and/or stepped
configuration and are connected to control openings. In
consequence, there is a targeted internal pressure
loading of the housing with high pressure in the region
of the control pockets in order to act against external
housing loads. In addition, due to the control pockets,
there is a further flow path, with the aid of which a
brief connection is permitted between the connected
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brief connection is permtted between the connected

tubul ar chanbers. By this means, a section of the

flow transfer ducts is only briefly displaced into

the control elenment. By neans oof a fork-shaped

configuration of the 5 control pockets, approximnmately
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chanbessa D6GoES dufdrie.t he 20, WoLskhpasst r 9k85o ﬁf tg@e(%ped

ure exchanger, the 'val ve unit ensurin

%ﬁﬁgég}éﬁanBBFar thandPw s PRFESRYS: fi WHEH r oarehe also
regnnecoédt hteo erfileyw ngpkhtihgsandcah s RPEANgREO bhe the

f F dapt at f
REhED BoriBRePUChe' Be) kLS nbolpa®B i tnanger,
provi si onlmsanﬁdéfmrerttheié\rmmwﬁ ng§ ther dmyethtiion, a
[Denboustpo 4o e oGoRskhbuel! 8dLs Yordlbeddd'StRB! Sr1ow

ow C i ndri cal housi ng 1 nner
DSBFRIBALI AR | SeraUReRaPHe AN, hD S peter wall of
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operéhpariear when the ¥alﬂsnuﬂyﬂ ths BREPGiRYI leh Wi O For
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opéni 4 °Tar?an i P e buPEFiRAsl ' the pressure

hewshagget n tﬁmnwzaﬁbn is made for the flow openings
arranged in the housing to be constituent parts of an
adjustable, hollow cylindrical housing inner wall. Such
an additional hollow <cylindrical housing wall is
fashioned as a separate component and can be arranged
so that it is rotated, together with the flow openings
arranged within it, relative to the housing. By this
means, an overlap time can, if required, be matched to
the control openings arranged on the control element.
Depending on the development configuration, this can
take place during an operation or when the valve unit
is being built into an installation.

In addition, a plurality of access openings are
arranged in the outer wall of the housing. In the case

of a cast housing, they facilitate the manufacture and
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of a cast housing, they facilitate the manufacture and
machi ni ng processes. They are closed by known neans in
the formof closing elenments, such as plugs, screwed
elements and simlar conponents. In order to increase
the housing stiffness, a plurality of external 5
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high pressure.

The flow-transfer ducts can also be configured
as external tubular elements, in which case a plurality
of connections for the tubular elements are arranged so
that, for easier assembly, they are distributed over
the outer periphery of the housing. In a different
embodiment, the flow-transfer ducts are configured as
flow ducts which are integrated into the housing wall.
This reduces the number of sealing locations.

Another development provides for a fluid
exchange between control element and the flow-transfer
ducts via, 1in each <case, at least two mutually
diametrically opposed flow openings and control
openings corresponding to them. A symmetrical
arrangement of the openings and the flow ducts
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arrangenent of the openings and the flow ducts

provi des, within the housing, support of the control
elenent which is free fromradial thrust. For gentle
switching, provision is made Jor the control openings
of the hollow cylindrical control 5 elenent to be
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lief ducts.
Béggﬁg%gl ES Irpgres@g&ﬁr oAGEH G4 she bRt rEFeéﬁ‘E'ﬁentatl s the
reeainbeyysumfor t ede oroatswilf acelemdritch ext enticdrhating
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nfi gur ed ar at nponent "1'S suppor f%
oﬂ a é}ﬁf&@éltr Cﬁlemen the control element can be

provided with a plurality of pressure-relief ducts on
the external periphery. By this means, specific zones
of the sliding surface are subjected to a defined back
pressure. This type of pressure-relief duct can also be
arranged on the outer wall surface of the control
element and/or on an opposite valve unit housing
surface. Depending on their shape and configuration, a
continuous or alternating through-flow takes place in
the pressure-relief ducts.

A favorable manufacturing possibility is
provided if the control element is rotatably supported
on a surface, which extends in meander shape, of the
housing or if a housing inner wall configured as a
separate component is supported on a surface, which
extends in meander shape, of the housing. Between the
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extends in meander shape, of the housing. Between the

- 9 arms of the meander, a type of branch ducts which
simul taneously act as flowtransfer ducts wthin the
housing, is then forned. By-t%his neans, such a housing
can be produced with little expendlture because 5
udrEFor 8l ethadereandens e aavoyped oF ibdrarkdte &aattiol which

ela RNl eRIbUSIKEWL S8 bé’s r‘%ﬁ?(naf%lé g%egm% 8't§’nw1t|h[1n the
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Che valve it * MAVSALRenEs BEbH 08 B e “Bpgdnd <o
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gggé%?gongr r&pget[?gt rvet h%ncl%m : ol‘l ellaeenenrl]a{nln-g]zlesd The
housing can then be provided with an axial and/or
radial arrangement of high-pressure end supply opening.
An axially arranged supply opening is arranged on an
end surface of the housing, the first pipework system
being arranged on such a high-pressure end supply
opening. This configuration facilitates the sealing of
the wvalve unit in a simple manner because, in this
case, only one static seal is necessary.

In this connection, other developments provide
for the high-pressure end supply opening to be fitted
downstream of a flow deflection having support elements
and for the flow deflection to surround a bearing
arrangement for the control element. This measure
likewise serves to reduce the installation length and

to improve the stiffness. And because the high-pressure
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| i kewi se serves to reduce the installation |ength and

to inprove the stiffness. And because the

hi gh-pressure - 10 end supply opening with the flow

defl ection and the bearing aprangenent are arranged

in acap part, there is inproved support for the
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dr awi ngs and are describ I n nore
In the drawengioustng faélho%\?sk%‘ﬁlW\sﬂ)@I | prevhded with an

acamjradwyg tandher pra@iadly, BirGandedNOViow phad it tend
nQss %gtlon with 15 representations of the

seéﬁlon pranes 9t or Fig. 3ato 7, Fig. 3a & 3b show

two secti Gremplaews, epffosEmemrs90,0f oftHdie ﬂmvd@tuﬂmt are

[ ir oper 0 ti 4b_s

t&géggzﬁﬁ%na v?%%ggn%% QHH 89% g%%dﬁi% e vaf@%r ﬁ?tall
e&°§éc&ﬁdt@ﬁeﬂéﬁwﬁﬁgseondlt|on the control el enent

belng respectively rotated by 90 relative to rlg. 3a

& 3b 5 Fig. b5a 5b show.,two three-di nensional views

of - he% val ve unlsﬁowﬁ P t LR teddaitdrn mrecordEpGwEoa the

devel opment w t hpdiioreaaito a separating wall, Fig. 7
30 cont rol

skaws g val ve unigh Wit h ddif é(ﬁﬁ?ﬁ iF (§Eq5% Section with

cylinder, Fig. 8 SShows “a valve U
separating wall ¥ePFegengashons aofal vheunsecwioh gplanes
control elenment bR Fhe fapmegfsa full cylinder, 35

FiLg. 1Qa & 10b show two sectional views, offset by 90,
%qg saSrFeg val $8UNItMO Festiiongl Vgmstsat iqikfset by 90°,

condi ti on, of the valve unit in a first operating
condition,

Fig. 4a & 4b show two sectional views, offset by 90°,
of the wvalve unit in a second operating
condition, the control element being
respectively rotated by 90° relative to
Fig. 3a & 3b,

Fig. 5a & 5b show two three-dimensional views of the
valve unit in partial section,

Fig. 6 shows a development with drive onto a
separating wall,

Fig. 7 shows a wvalve wunit with additional

control cylinder,

Fig. 8 shows a valve unit with two separating
walls,
Fig. 9 shows a wvalve wunit with a control

element in the form of a full cylinder,
Fig. 10a & 10b show two sectional views, offset by 909,
of a shorter wvalve unit in a first
operating condition,
Fig. 11 shows a perspective view of the control
element of Fig. 10a & 10b, and
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Fig. 11 shows a perspective view of the control
elenent of Fig. 10a & 10b, and - 11 Fig. 12 shows a
perspective external view of the shorter valve unit.
Fig. 1 shows a node of operatiaon of a valve 5 unit
according to the prior art, using a reverse 0sSnosis
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2 -fdhantber0Cat &8lsure exchanger. In its tubular chambers
3.1, 3.2 are arranged displaceable separating pistons
4.1, 4.2, which are under the influence of pressure and
form a separation between two respective spaces
differently subjected to pressure. Installations with
tubular chambers without separating pistons are also
known but wundesirable mixing between the different
fluids can occur in them if the system departs from
equilibrium or the control periods are no longer
correct.

With this arrangement, the high pressure of the
brine forces a piston 4.1, which is located in a first
tubular chamber 3.1 (the upper tubular chamber in
Fig. 1), toward the side located remote from the valve
unit 7 and transmits the pressure onto a fluid located
in the chamber on the other side of the piston. The

high pressure is then transferred to a lower-pressure
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in the chanber on the other side of the piston. The
hi gh pressure is then transferred to a | ower-pressure
- 12 fluid, which has to be cleaned and is located to
the left of the piston. ThisgxfLuid then flows out at
an already higher pressure on the left-hand side of
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35 effici recover% of energy. Because of
f SRARPSH tlhl nEvRrdarbe Fiigh G p@%@%%r@ué'-ur@%stban upper
tubular chamber so that it flows away to the

atmosphere. During the expulsion process of the brine
from the first tubular chamber 3.1, the lower second
tubular chamber 3.2 is simultaneously subjected to the
high pressure of the brine by means of the valve unit
7. The expulsion process of a pressure-relieved brine
is shown in the second, lower tubular chamber 3.2.

By appropriate cyclic switching of the wvalve
unit 7, the two tubular chambers 3.1, 3.2 are
alternately subjected to pressure, thus providing an
efficient recovery of energy. Because of the 3-way
function within the valve unit, pressure surges can
occur during the switch-over process and this endangers
the membranes within the reverse osmosis module 2.

Additional special pressure compensation openings are
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occur during the switch-over process and this _
endangers the menbranes within the reverse osnpsis

nmodul e 2. Additional special pressure conpensation
openings are - 13 thereforejgo_be provided in the
control element of the valve unit 7 in order to
mthexiefertehito Mgprovﬁde%!ihﬂehedicsﬁﬂ;\md ;egglqatnﬁéﬂtseéf the
d a iah thrus i,ch occurs duri
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The brine at high pressure, referred to below as high-
pressure brine (HPB), flows out of the reverse osmosis
modules 2 and enters a high-pressure space 14 of the
valve unit through a single high-pressure end supply
opening 12 with the aid of an upstream collector - not
shown. This example shows a valve unit for connection
to a twin-tube pressure exchanger analogous to the
representation of Fig. 1. For this reason, the
representation of the tubular chambers connected to the
valve unit has been omitted.

The housing 11 of this wvalve unit has two
connections 16, 17 on the outer wall 15, to which
pipework 1lines - not shown - are connected for
connection to tubular chambers 3.1, 3.2, likewise not

shown. The exemplary embodiment of the housing 11 in
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connections 16, 17 on the outer wall 15, to which

pi pework lines - not shown - are connected for
connection to tubular chanbers 3.1, 3.2, |ikew se not
shown. The exenpl ary enmbodingpt _of the housing 11 in -
14 this arrangenent is provided with integrated fl ow
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a separating wakl 4épreksenthitsoaxery amientsedi Mt ,high-

t [ ). 471 sealed relative to the
coapPERRElHRT MAEER St PO CRELEY AT AfTomyaes,
sEPaPEPI i Svahii gh7Pressumrecs@ake 234s0of hathd thogem?g 11

b t hosisi | icul ar
LT hast e opP bRy [0 Blle Tror BAaHre Hace
108 e "SpnBhFARERE JUhtibnEheh@rsitalabpaemenht 1l and is

ebeupded10ni sheehikeudddofreaxiah pyessUledd @f=09S 13, which
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046t B0145° 04 SRR 1180, B 100 290 55, 1
aFRbfg@rempliay regbodimentt hete ghepaessing spdde 4% is
| Sed heqcent hek vel epennel (o havs, éf%$g+§ 10 with the aid
copfiqguration, a different opening angle romthat o
(e BAtEs ol ST FbR GRRRRGTS0 Wl 47 is connected,
so that it cannot rotate, by struts 48 to the housing
11, in particular to the end wall 13 in this case. By
means of this development configuration, the rotatable
control element 10 is relieved of axial pressure forces
during its switching motions. Solutions known pber se
can be used for the seal 49.

Control openings 37-40 arranged in the region
of the high-pressure space 14 in the control element 10
have, in this configuration, a different opening angle
from that of the corresponding flow openings 30, 31,
34, 35 in the housing inner wall 28. An appropriate
selection of an opening angle achieves the effect that,
for a short period during the switch-over by the
control element 10, the tubular chambers - not shown

here - in effective connection with the valve unit by
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35 34, 35 in the housing inner wall 28. An appropriate
sel ection of an openi ng angl e achi eves the effect

that, for a short period during the sw tch-over by

the control elenment 10, thejgubul ar chanbers - not

shown here - in effective connection with the valve
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shaft 50, one end of which is led to the outside
through a housing penetration 52 at the low-pressure
end. The rotational motion takes place continually or
in steps and the speed is determined as a function of
the other system components.

The mode of operation of the switch-over valve
unit according to the invention, as represented in
Fig. 3a and 3b, 1is as follows in the case of an
unaltered position of the control element 10:

A high-pressure brine HPR flows into the high-
pressure space 14 through a single supply opening 12,
which is axially arranged in this case. This
development reduces the number of connections and the
total volume of the valve unit. The supply opening 12
for feeding the high-pressure brine HPB can also, of
course, be radially arranged but the valve unit must
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pressure space 14 through a single supply opening 12,
35 which is axially arranged in this case. This

devel opnent reduces the number of connections and the
total volunme of the valve unyg. _The supply opening 12
for feeding the high-pressure brine HPB can al so, of

Calesie, haxee I adi BdgeAr EaAgegubHt 1 bhe atRl V@hé'méuﬁﬁlsf must
have.a | onger configuration and the supply .

1 th
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r e . SW,tch- over that ot h tubul ar
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opepatedg cbhdiis oenlFi gfoﬁa andslﬁtx)t: peribe durlng the
hb@'ﬂt@he§%éfre bripe Btf’&f '&l‘tﬁlf fxomchgﬁbek?'sg th&Sféé” *high

ace 14 through nutually opposite control
38TSREUES FORHLEANPAUEAE - control el enent 10 and
through fl ow openings 30 and 31, again nmnutually

d, L ted t he ho in er wal | 20 28,
PE 83k SRR GF AR oo pana B Pnd BaPat 88 FHA: AB) housi ng
11 see FThe 3h1gHMpreesarat|b;umﬁuIBPR4 ffﬁwsVW&ﬁﬁm the

PR fhabl¥sbayad t%?adaému S 7 I PSE‘ XI alopposite

diréectron, sinult ousl fornta
h68BERELI nPRPNIRES 238 ﬁmi hi3gh- épegsade bni ntelletPB:cﬁﬁ:rol

féméﬁeﬁdtl@féﬂHEQMﬁ@uéﬁ %@6%9d%éﬂfhéé“%@oﬁﬂﬁchlonégéln
] iSt t ubul, ar % ot her” fl ow openings

‘Ztu u%% Y o°PRES b8t én aﬁat.?f l\ﬂmtéw fltﬂ%lalgﬂnc;wqa%uwall

t 28, t hetanem amrspace Afacnd2? Olf(thggeaB@ﬁCt:LhOPttthlhousn.ng
hi h al u re_blocke e .con

\Apérrenrgteéloﬁl éﬁ th]il‘éo rr%a §ra ﬁggfl‘?’%t Fusdl ar58 which

cmﬁbéaltbcab@m t thee a@’mui@atl opate i 87fiihedchéd\t axial

taﬁré@ﬁfoﬁ|n951hhgtﬁﬁé5ﬁs§?'tfd%dr] efgﬁ§%5¥€ for the
anngfﬁéﬁ”hngé? R&fjhonnec The 1gh pressure brine HPB
flows out of the annular space 27 to the connection 17
of a first tubular chamber. The other flow openings 34,
35 to the ducts 20 and 21, which form a flow path to
the annular space 26 and to the connection 16 within
the valve unit, are blocked by the control element 10.
By this means, the first tubular chamber located at the
connection 17 is filled.

At the same time, the wvalve wunit is in
effective connection, via the connection 16, with the
other, second tubular chamber. From this, a low-
pressure brine LPB, pressure-relieved in the second
tubular chamber, flows back to the valve unit and
enters, via the connection 16, an annular space 26 and,
through mutually opposite flow openings 33 and 36 and
via control openings 41 and 44, likewise mutually
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ot her, second tubul ar chanber. Fromthis, a |ow 35
pressure brine LPB, pressure-relieved in the second

t ubul ar chanber, flows back to the valve unit and

enters, via the connection-16y7 an annul ar space 26

and, through nutually opposite flow openings 33 and
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ressure ows thro
C§Hﬁ§ £Fon SUPPOAto R fitke topntyelchedement 10, see
tragsfens its pressure energy to a fluid, which has 15
still to be cleaned and is located in the first
tubul ar CRENUEIINMERISHIQI Prigesubybaglnt fyower ddrough

athhi ghennept £68Ur 7t 0ihibe rew@rsﬂuﬂ§@08té2FEHB“fﬁ?%mber,
T 0 of the drive to_t rjve af t
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séé@lbnt@f beheleenednend 1@pémqage631n4&rmsﬁjrxesﬂ hathular
sBREkb¥r betaeH herytabykarg Lﬁﬂ%aggna L heconnet iipflyer

17 is conpletejy filled wt ssure brine,
fPF?Fﬁ@rﬁr58e§§el§eVF6Fﬁ|ﬁﬁﬂ@@l%NWQﬁﬂiQﬁnnihqrﬁpt&ﬂmpnal

eﬂpéydn@fpﬂﬂﬁe$&rﬂbe &ﬁﬁ §@§Oﬂglbébgﬁaf6*@Wb?ho§téHB%n)
cgggegklon |sO EﬁMﬁse term nated. The

r'&spective zﬁ9§5(ﬁ ?ht ﬁcfﬁﬁﬁ%ﬁﬂjC?ﬁﬁ%aﬁ?9tbﬁﬁo§ﬁtéhe
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seconc{J tu% p chambeP gthe connection 16 is

likewise terminated.

The respective pairs of interacting and
mutually opposite openings 38/30 and 39/31 at the high-
pressure end, however, remain open somewhat longer than
the pair of the openings 41/33 and 44/36 at the low-
pressure end. In consequence, a tubular chamber located
at the connection 16 now obtains pressure, which is
already high, through the pairs of openings 37/34 and
40/35, the ducts 20 and 21 and the annular space 26,
whereas the pairs of openings 38/30 and 39/31 are just
closing. This ensures that the second operating
condition with the change of the flow direction to the

tubular chambers begins without pressure surge.
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40/ 35, the ducts 20 and 21 and the annul ar space 26,
whereas the pairs of openings 38/ 30 and 39/31 are just
35 closing. This ensures that the second operating
condition with the change af 1ghe flow direction to the

tubul ar chanbers begins w thout pressure surge. - 18
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Thi s ransfer Tl ow
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operating condition without pressure surge can, once
again, take place.

The control element 10 is equipped with a
sealing element 49, on its inner and/or outer
peripheral surface, in this case in the region of the
separating wall 47. This prevents a transfer flow
between the high-pressure and low-pressure ends and, in
consequence, maintains the efficiency of the overall
system. A plurality of such sealing elements 49 on the
control element 10 can also be used to suit the
dimensioning of such an installation.

A drive shaft 50, with the aid of which the
control element 10 is put into rotation, is supported
by conventional bearing elements and secured against
the emergence of fluid by means of known sealing
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control element 10 can also be used to suit the 35

di mensi oni ng of such an installation. A drive shaft
50, with the aid of which the <control elenent 10 is
put into rotation, is suppqrtjed_ by conventiona
beari ng el enents and secured agai nst the enmergence of
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ch4fBers §012 iguration of the flow guidance within the
housing 11, respectively mutually opposite flow ducts
or flow openings can be created which make possible a
motion of the control element 10 which is free from
radial forces.

Fig. 5b shows, in a corresponding arrangement
to Fig. 5a, a section through an installed valve unit
which is ready for operation. Its connection stubs 16,
17 are directly connected to two tubular chambers 3.2,
3.1. The hollow cylindrical control element 10, which
is provided with the control openings 37-44, rotates
within the housing inner wall 28, which is provided
with the flow openings 29-36. The drive of the control
element 10 takes place at its end surface by means of
the sealed drive shaft 50, which acts on a star-shaped
force transfer element 51. The flow guidance, which is
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3.1. The hollow cylindrical control elenent 10, which

is provided with the control openings 37-44, rotates

35 within the housing inner wall 28, which is provided
with the fl ow openi ngs 29-3620The drive of the control

el ement 10 takes place at its end surface by neans of

t heerseal betderve sbabinbRabubi cru@@ts A at$1fear-§aae§gna1

I t 51. ui dance, which is
(U RS PRk RbonBRe too W' HElSEeehiRtion” of
r s @t &ricodb.corresponds to the representation of

Fig. 3a apd3be Figh,d éh:’é(’j\ﬁnfl:ff % Ebﬁgtc"”%%x‘{“éfo”the

of the 5 valve unlt acco e nventon.

t Mied V€aselit t REcoaFanst i Fo \mﬁl Wwernticons i or ecduass case,

fickRd oepastddiugnt waf11t hegcongd Olc@ﬁ@f@ﬂ;eé—o adhey glxed

fastenln of t separatlng wal | 47 can take place
SRTBORRC SfodtE SOnAIR GLARA 1he Tepafaereging of

wadhle @epaéliolmg)n‘fvagmr dd asarantaké e@ﬂ.a|ceCQ5ySt tbHeBht Obnal

whi i s_possible by f
| REERY "On FREFRatinel ™ Flc sBBRRREifo ypRLL o]
copndigiard ami andi tpeesrsl wicomsttheukast et ng:h@:‘ a‘:dmtrol
S@pamhitngl o Wakdhi4h bys 1Q>fl tl%_)ﬁt thel@ &t hc?? %' N8ast,

sshovvnl |nF ures - rorve of t
c&fﬁll%Fi ePENetHt KEs 513 l%lﬂ edivBe t 0ft h‘éonnectlon
s@pasat dngpmhés 47071?&% mealﬁs foktéhengr 'dﬁenggggg%e?@aratlng
t urt her erw se

Wn%gc%:ﬁgo%’xﬁg%w%logefg\ﬁ‘éﬁ dFPvép’ }%’H“" as shown
com rilguwstensa-40. Beeadsévehefsepas atbagral Vﬁldme‘iﬁ: 10
S%Qﬁéét fﬁatc@e diniAe ofe & h:%evaée\iaeax%r]:' g’ﬁ' 2:1%.1 B by means

ions-at different “pressures, res axi al
%cet he)ndrhgec shaict éperré\mlci’o dssmmses) path further,

ebphétr&ﬁiseSliCébes’ﬁh:@(l 8bnhBEEEN§OMRRARRN 5 ACHS lv\;%etr:\hedrlve
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gr vari abl e opening and closing tinmes during t

éPQtPBESSFge rine” HPB flowing into the high-pressure
space 14. This acts on the separating wall 47 and
generates a force component in the control element.
This is taken by a simple additional axial support
element 54 and is fed into the housing 11.

An alternative development of the valve unit,
with additional control possibilities for variable
opening and closing times during the operation, is
shown in Fig. 7. An additional control cylinder 55 is
located concentrically between the housing inner wall
28 and the control element 10. The control cylinder 55
has the function of an additional hollow cylindrical
housing inner wall, is designed as a separate component
and can be rotated, with the flow openings arranged in
it, relative to the housing. It has, opposite to the
control element 10, further flow openings 56-63, whose
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shown in Fig. 7. An additional control cylinder 55 is
| ocated concentrically between the housing inner wall
28 and the control elenment 10. The control cylinder 55
35 has the function of an adgtional holl ow
cylindrical housing inner wall, is designed as a
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control element 10 toward the right. This measure
additionally increases the stiffness. The drive takes
place directly to the separating wall 47 by means of
the drive shaft 50. The high-pressure end supply
opening 12 is radially arranged, for which purpose the
control element 10 and the housing inner wall 28 are
correspondingly lengthened. The high-pressure brine HPB
flows through the radial supply opening 12 into an
annular space 67, through two or more flow openings 68,
69 in the housing inner wall 28 and through two or more
openings 70, 71 in the control element 10 into the
high-pressure space 14. In this example, the openings
70, 71 in the control element 10 do not exercise any
control function but only act, in a manner analogous to



10

15

20

25

30

35

correspondi ngly | engthened. The high-pressure brine

HPB flows through the radial supply opening 12 into

an annul ar space 67, through two or nore flow

openings 68, 69 in the housipg-inner wall 28 and

through two or nore 35 openings 70, 71 in the contro
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1é’do not exercise any control function but only act,
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Wlth the aid of a relief duct 78, which penetrates the

control element 10.1 in axial direction, a pressure
exchange takes place between the surfaces on the axial
end surfaces. At the same time, a free space 1is
arranged, in this configuration, on the high-pressure
end surface of the control element 10.1, this free
space being represented in the drawing by the 1line
shown thick on the right-hand side, by which means the
appropriate surface for the pressure compensation of an
axial thrust relief is created.

In the arrangement represented, the high-
pressure brine HPB flows through a flow opening 69 in
the housing inner wall 28 into the annular duct 76 of
the control element 10.1, from which emerge groove-
shaped flow ducts 72, 73, which each extend in the
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space being represented in the drawing by the |ine

shown thick on the right-hand side, by which neans the

appropriate surface for the pressure conpensation of

an axial thrust relief is crepted. 35 In the

arrangenent represented, the high- pressure brine HPB
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arrangement of the flow openings. In the housing 11 and
in the control element 10, the position of the flow
openings 29-36 and the control openings 37, 40, 42, 43
are respectively referred to the opening planes 79, 80,
which are arranged at right angles to the drive shaft
50.2 of the control element 10. In this embodiment,
there is a saving of two opening planes relative to the
other embodiments. This embodiment has, in total, only
three opening planes, one opening plane 81 being used
only for the supply flow to the high-pressure space 14.
It is possible to dispense with the opening plane 81 if
there is an axial supply flow to the control element.

In order to achieve the saving of the two
opening planes, four flow openings are arranged
distributed over the periphery in each of the opening
planes 79, 80, of which flow openings, the openings 29,



10

15

20

25

30

35

30 there is a saving of two opening planes relative to
the other enbodinents. This enbodiment has, in total,
only three opening planes, one opening plane 81 being
used only for the supply flq@a to the high-pressure
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dlrectlon of the drive shaft 50.2 are rotated by 90°
relative to one another and, in addition, abut directly
on the separating wall 47.

Stiffening features, in the form of annular
elements 84 in this case, are arranged in the internal
space of the control element 10. These extend radially
inward from the inner wall of the control element 10
and protrude into the internal spaces 14, 85 in annular
shape. These stiffening annular elements 84 also
improve, overall, the stiffness of the control element
10.

The supply opening 12 in this exemplary
embodiment is a constituent part of a cap part 85,
which is connected to the housing 11 so as to form a

seal and transmit forces. The configuration as a cap
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elements 84 in this case, are arranged in the interna
30 space of the control elenent 10. These extend
radially inward fromthe inner wall of the contro
element 10 and protrude intgsthe internal spaces 14,
85 in annular shape. These stiffening annul ar
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are closed by closing elements 93 so as to be pressure-
tight and liquid-tight. These access openings 92 are
provided for manufacturing technology reasons and
substantially simplify housing manufacture. They permit
easy access to the hollow spaces, in the form of the
annular spaces 26, 27, within the housing.

Fig. 10b shows a longitudinal section arranged
so that it is rotated by 90° relative to Fig. 10a. By
this means, it can be recognized that, within the
control element 10, the stiffening rib 83 is now at
right angles to the plane of the drawing and 1is
arranged in the manner of a flow part within the low-
pressure space 45. On the right-hand side of the
separating wall 47, in contrast, the stiffening rib 89
located in the high-pressure space 14 is now located in
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substantially sinplify housing manufacture. They
permt easy access to the hollow spaces, in the form
of the 30 annular spaces 26, 27, within the housing.
Fig. 10b shows a |ongitudinalyesection arranged so
that it is rotated by 90 relative to Fig. 10a. By
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end gf t he %ntrol e?emen ge %%c Cdrive shﬁq Ie
EP% ow cylindrical control element 10, as shown in

Fig. 10a, 10b. It is the view onto the low-pressure end
of the control element 10 with the drive shaft part
50.2 protruding out of the space 45. Clearly
recognizable is the rib 83, which is arranged within
the space 45 and extends in the flow direction or in
the direction of the drive shaft 50.2, Also
recognizable is a stiffening annular element 84, which
is arranged peripherally in the low-pressure space 45
in the region of its outlet flow end. A plurality of
pressure-relief ducts 78 extending in the axial
direction are arranged distributed over the periphery
of the wall surface of the control element 10. With the
aid of these pressure-relief ducts 78, compensation is
provided for an axial thrust load, by which means the
bearing arrangement is substantially simplified.
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50.2 protruding out of the space 45. Clearly o
recogni zable is the rib 83, which is arranged within
the space 45 and extends in the flow direction or in
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aid OflthTﬁe”Q@%E&%gr?FQb%gkgﬁ?%%@tF%gg?%% Bc&%%s 82 in
n n ow

oDk S b i The aavrBFRoa: CARE FoRTiGn element

beﬁneemﬁBnenbetWhenC&m@ @wmﬁ4smapéatﬂﬁwaaadﬂé formed by

pegket %oﬁ%l raftq K. 1%%8.% 1as thg a%g;/ ta ear%ehoa&s amanner,

protrusion €l enent rerai _ _ _
fBFKaE}HSEed”H dhepaphaneorafed the t#tsffeningundtd 083, by

Thhschs, nidardn agiyant ggeeus '@‘H}géfe arfagoedyin the
pl ang of the stiffening rib rv\/m cﬁ mears t Her -2ce

f BF EESPF st BPEWRE™ h %ur’F%%%th eseREEC betgvermenthe and
rboasing camer obpelisieet.andn20 theusidager & Optd mgtfre\éokr ped

I d configuration of the con

pgg{szgﬁg%&?{% : 2%$gﬁ§3ﬁent %?g’f prRRFER DN Benentthe
ogrrandemgehsed the hprakrheigh tdliendmereases tdispensed
spacr. axathahhe tALsa 1 g@%gg%&'%ﬂe s&ac%adsah able for a

favor abl e ratios
sagfﬁhg%%ég ﬁ;%Fon16Pdﬁhet@onﬁpmeWhat unfavorable flow

ratios during the switch-over motion of the control
element 10.

A  representation of a type of kinematic
reversal of the control pockets has been omitted. In an
analogous configuration of the control pockets rotating
with the control element 10, it is possible to arrange
these control pockets in the housing and then in the
form of stationary flow pockets. A flow deflection of
the brine into the opening plane 79 would then take
place in the housing wall and in the stationary flow
pockets.

The openings 70, 71 arranged distributed on the
periphery can be recognized on the control element 10
in the region of the space 14 subject to high-pressure
brine HPB. By this means, a high-pressure brine HPB
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el ement 10. A representation of a type of kinematic
reversal of the control pockets has been omtted. In
an anal ogous configuration of the control pockets
rotating 30 with the contral ement 10, it is
possible to arrange these control pockets in the

hommm, andfriben ighd hethéeﬁghofs%e&gtr: ‘r?gﬂfo\rgxtggi f"\f;he flow

ﬁ Aflowdefletlono
% Tt Fhe 79 WouFBOFRe P T PiackR®n calpe PRSI ndrom
Watradmﬂd q;r?) s}?jlshaﬁamndﬁ)éeELtQWIbl ?&o@c@%&ﬁ]%uﬂ@fdehto the
ri bu n the periphery
l:ew‘?selcogtnl ze%ga{@é] g cfos%tl} 1€ %fgntelﬁﬁ“er{)tn t he
reg| on of Rige dacehaus sabjretsperthivgh- ptesswrto bii palve
HRBi BY 4di SSHBGRS, 1 8 hwg[ Pigepyr e %bpﬁnﬁpgble%l the

flows,, after the thro roug
dIIEEND PUt ot Wahb h%?% th enat:ﬁ@%apppamgsfeam which

r aada‘eal aprafgetl- @ athdi HQQ‘e'chiofnr Qb tﬂﬁeouét}&adf E%tgﬂglon
3351 |n tt‘her}spgce 1 %\re control el ement

1 sehovvs a petSpsteny eﬁ et Ot GUgtFal Yeca st “ﬁéihln the

sﬁtﬂmiunglj 3151 1tthdg_t1 %‘sxlae'@dgmwza@kﬂeo_ diiméxlsi;e, \%m&jﬁrég closure
O 18/gaNa a s i ngs iC

arlﬁ anged 1N thhggégc} recti g%?e;f aI %’(‘P%lﬁ%l of> “other
plCoRE fucttH@ntSr afsMeEav ey oVl salmapcesjsmblm nAtiietibnal
hexsigiga ll rré:hﬁf&?&%ﬂ&@!k?&ﬁé’:@témgh a?emg a?lg%%”ﬁ the
ph, sSlare ; t he clhﬁsm el ement _ 93,

CONSLT Ui |g ?1 ei RE2RPEBT potuag s e18 21 located
A@Pdlthl@nalhe énoumrllrn@i wadilnflgr.cenent el enents 94 are
arranged us etvveen t he transfer ducts
18- 21 |ocg‘adé‘ila'eﬁﬁg§E h‘%etrﬁé ho ST AYions 95, which
AlgVE $he fvmcdrion m%cﬁumpcatu Oﬂﬂbelﬂﬁ‘;tSAMmﬂI/ohayﬁsbéﬁsz.on

f éﬂ.@!‘nleﬁ'ESOffo%Um tv£ledent ¢+ angdi.ar a?%%?%% ter
el e or alue unit, are arrange %t%’l1
ﬁ tf g‘?l ndiolSintheyl} aci Fheyt e faivlzatate an

[ ms’sabﬂ.éaitdmnof otfhe tted vevalwé agdisi mahid y éln'?pllf its

h In.t exe t he connectlon

EQHEELIE% a;inaht 4 e?‘rj’i“p{‘%’éyl S\Wg’ﬁggg‘?&te BiehecPrnection
céﬁstﬁqt&é}ﬁ PAr B oiraa.rseparattheca]poqumess&ré hbgine is a
W@@ﬁgtlthaﬁtobﬁk@t offl QW U J-8G 1 o%a%f A8 | BY ptrl%.sssunr\eeans,

b
U’le out et flow direction of the low- -pressure brine LPB

through the connection 46 can be adapted simply to
different local features in the simplest manner and by

a correspondingly rotated arrangement of this cap part.
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25 through the connection 46 can be adapted sinply to
different |ocal features in the sinplest manner and by
a correspondingly rotated arrangenent of this cap
part. - 29 List of designatihgns 1 Hi gh-pressure punp
2 Reverse osnosis nodule 3.1, 3.2 Tubular chanbers 5
4 1listd.of SuEIgaiatipny stons 5 Non-return valve 6

B qost er pun?hﬁéhvalve unlt 8 10 9 10, 10.1 Contro

eI ement s S¥H v opening 13 End wal |

12 14 Space Remeg‘rseprommm amahﬂe 15 Quter wall 16

Can ectl ol 17 Connection for
t ubu ar ' anberl%%gqy% OMIdUCtS 20 22-25 Separating

w1l 426 2 Penaridtdnds Pdcdon8 Housi ng i nner wal |

2% 36. 1 Fl olcRRehes vaiva4 Control openings 25 45
Space, Iom#pressure space 46 Connection 47 Separating

wll | 48 St APOSTEXOPEER 30 50-50.2 Drive shaft 51
FGOrce transfrrlveeamdt 52 Housi ng passage 53 Surface,
bgaring surfaces 54 Thrust bearing 35 55 Contro

cyl i nder
%

10, 10.1 Control elements

11 Housing

12 Supply opening

13 End wall

14 Space, high-pressure space

15 Outer wall

16 Connection for tubular chamber
17 Connection for tubular chamber
18-21 Flow ducts

22-25 Separating walls

26-27 Annular spaces

28 Housing inner wall

29-36.1 Flow openings

37-44 Control openings

45 Space, low-pressure space
46 Connection

47 Separating wall

48 Struts

49 Seal

50-50.2 Drive shaft

51 Force transfer means

52 Housing passage

53 Surface, bearing surfaces
54 Thrust bearing

55 Control cylinder

56-63 Flow openings

64 Hollow shaft

65 Flange

66 Separating wall
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56- 63 Fl ow openi ngs 64 Hol | ow shaft 65 Flange 66
Separating wall - 30 67 Annular space 68-69 Flow
openings 70-71 Openings 72-75 Flow ducts 5 76 Annul ar
duct 77 Sealing zone 78 Pregsure-relief duct 79-81
Openi ng planes 82 Control pocket 10 83 Stiffening rib
847Annul ar gheaeRt, sphkéfening 85 Cap part 86 Flow
dgélg tion f? GQuide ribs 15 88 Fl ow ducts 89
SPPfPéni ng FrBWoBPERLRPRg arrangenent 91 Seal 92
AZBe33 opendpgsingd® 93 C osing el enments 94

Lbnkercene I s 95 Material accunulations 96
E?%t?%sion g#%ﬁeﬁﬁgg% LPB Low pressure brine HPB
Hf §h- pr essubenbt anedWer 2004/ 080576 PCT/ EP2004/ 001532
Pat ent claiggaiinﬁxygﬁ¥e unit for switching over fluid
paths, in Earticular or installations with pressure
ek8hangers PhesRuraptehieEn@a®ers (3) through which
frowsdccur soperl h@rpoéeeéy, a rotatable control el enent
(40, 10.1) with lurality of flow paths being
a%?anged wi TR T £ ﬁ%%%?ﬁg (11), the housing (11)
h8¥i ng a plstafféeying rilonnecti ons (12, 16, 17, 46)

f ok ConneCtAﬁEhiépeéleﬁgﬁE, stiffening

85 Cap part

86 Flow deflection

87 Guide ribs

88 Flow ducts

89 Stiffening rib

90 Bearing arrangement

91 Seal

92 Access openings

93 Closing elements

94 Reinforcement elements
95 Material accumulations
96 Protrusion element

LPB Low-pressure brine

HPB High-pressure brine
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housi ng (11) being connected to a first pipework
system 10 and to one end, in each case, of at | east
one pressure exchanger, another end of a pressure

eXid aers / deoss connected, in each caseg i%gg%%1532
pi pework system wth i nt er medi at e connect

further valve units, the control elenent (10, 10. 1)

bei ng provided with a 15 notor-driven drive shaft (50)

a g the flow paths of the control elenment (10, 10.1)
t%} |y connected to openings arranged in

t hat upgl ow
:25e2°gfg28 o 0 08 SFEEen Ly S aeTHOR Pathfe in
c ARG Cwlame A0 ( sl Lyt ixmsy whih thweedmuse ngxthihgers

awﬂiﬂﬂ eublebrf | eMatBELS Wl Cetthu He #ﬁ% ngﬁftbggurs

el enent

th trol
qtrgefgl%cqc q’mreg"ﬁ nfeFaERP e %‘PF&’F%% erﬁflﬂ‘@ﬁl’itn tAdt the.1)
ccmttrl'ola epbmntgz oﬁnffll@wr @éth&Sbﬁ r@:l‘:l‘&%ed within a

t hat
SRS Sl EPT eile HSOrihe | (MR e tins OBl ity of
c&@ﬂﬂﬂCQ¥Qﬂﬁﬂﬂ13ntb6tm@7sp46esﬂ§h1caﬁﬁeeﬁlonhiiﬁégntthe
PRSI Fedi) 0%1%%0H%tec§ £ NE f{é’@ ﬁfft)ewgék system

cla| dinclaim?2 30 ¢ aracterlze
Qﬂuﬂn%t??@enFﬂgeﬁﬁatGﬁ§§: a@aﬁﬂr%ﬁﬁﬁﬁi¢mﬁtheessure

smmcemn(gbdr,, danothedi TRy egf aorﬁﬁééléﬁrée@%r{g'ép 'being
%h %teEhe %elve nit qg clalned |2 claim2 o , .
cRaracterized T n Pkt T3S st FPf éhi AgcPRgt lﬂl@ﬁ“’&r% gpstem
confthgui etienmedatal lgormamnidimgori _?_ﬁnft&&ler SQ-)alab@d/Qﬁlts,
84 e valve u
2?5?2;%%ﬁr§i SPEBEatONp . 38,17, pHIDd SPYSunden fhan
t FOterr ¢z 1¥ear driye) ﬁf@ftcdrﬁﬁéctaédi ttthe hel wepaths ngf the
webh te41) él%rﬁéiﬁ!ﬁ tIo tn@nw e ihe Wee daﬁceﬂ]e %ﬁ,{%@ted

s _cl ai ned characterlze
8 BB SR "R OB e, ots 96 ( hol berghapacterized
r &g otrhavi shesupplywilow | tekésablaest reror! asBal and/or

(5T, Topotaiys wll o Sl ntneeel S 2 o,
m”pghln the housing (11) and an outlet flow takes place
in the axial direction from the control element (10,
10.1).
2. The wvalve unit as claimed in claim 1,
characterized in that the control element is configured
as a hollow cylindrical control element (10) and in
that a separating wall (47) divides the hollow
cylindrical control element into two spaces (14, 45) of
different pressure regions (HPB, LPB) .
3. The valve unit as claimed in claim 2,
characterized in that additional stiffening features
are arranged in the spaces (14, 45) of different
pressure regions (HPB, LPB).
4. The valve unit as claimed in claim 2 or 3,
characterized in that the stiffening features are
configured as radially extending ribs (83, 89) and/or
as annular elements (84).
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transmts torque, is arranged at one end of the hollow
cylindrical control element (10). 8. The valve unit
as claimed in one clains 1 to 7, characterized in
that the separating wall (47%,is 15 solidly connected
to the control elenent (10). 9. The valve unit as

cbalned | Thene0fv LB dst81aimeghdhachalineed 1 1 or
at the se aratl g wall (47) is saqlidly connectedto'
ge h& §Fﬁ§ (efi)ze 16“ Thea%al tBeunfriys cshpfkd (R0) is

Clcainme@ted20 toharhet esepadatinghawalhe $epar atbngemadt | it

( S to the housing (11) with struts (48)
%Z%HS%lﬁzg E%%%g\fa a hi gh-pressure end supply opening

(f2) 11. e véaveeuniwnss clad nedlidmede ofincl achsim 5,
teha%gct@ﬁ&@ate&hzeéhhe t Ak S&ébaygt%g%@%ﬁ(“?lv) is

are agra i.n a sealing zone
I

3355?59? (t@F) aR@nEReLi neegieir| Qf f atBeof hoblow

hekflowdréyhindbnezblcentmehtelgopnt (10). 12, The
as cl.ained.in one of cl

val ve uni to
cﬂar acterllrygd VB Ve R Lth &5s é:&érl&ﬁdﬁgl%qe( 7)01%:6“5 1 to
afd/ ochalracseriuzed( 48n ardhax cmstddmwﬁerrtart(smf) an which

e%?ﬁﬁeﬂn%g' %o'r‘&%%rt J.slga J}F% cf %’ﬁegm t gae %thc?llow

1, “characteéerize con r
(f@liPdFéCaéoﬁPF@ﬁPéde&§mSnﬁuIﬂotyllnder and in that,

| B.its 3?Tﬁ@{jkrfﬁ:19éa|un$_;&r fa%C%laéggéd;”ﬁq 'c%jryef ;gefr e%lalms 1 to
oov -sha 0 a or m di .
ess c%gﬁ I}L 34 SepREaFange Wt t d47) is

ctsaELurdﬁiyl nonhacnediSto char acherbzeélemehbat(lbhe flow

h 72 3 3 .,of,_equal press e i 0
argte nganggé gl‘a;\ﬁgt rZI?l%‘:Lgl Fa% IepBEd 1 & eouérﬁ)]{arfg? gln to
t he phagsrdenizng f e, thlﬁ tThe s@pesating asall ai(dBd is
| Bothan{n &3nAkcléq tehéﬁéCﬁSﬁﬁiﬁg éﬂ]ighat a section of

th groove shaped [ ow pat ) connected to a
F'gw opentR§ (29254e 33HE) féens chelmsdtrolnopesiaig 9,
oththactenirell eignmethat the separating wall (47) is

fastened to the housing (11) with struts (48) in the
region of a high-pressure end supply opening (12).

11. The valve unit as claimed in one of claims 1 to
10, characterized in that sealing elements (49) are
arranged in a sealing zone between the separating wall
(47) and the inner wall surface of the hollow
cylindrical control element (10).

12, The valve unit as claimed in one of claims 7 to
11, characterized in that the separating wall (47)
and/or the struts (48) are a constituent part of an
exchangeable insert.

13. The valve unit as claimed in claim 1,
characterized in that the control element (10.1) is
configured as a full cylinder and in that, in its
peripheral surface, a plurality of groove-shaped flow
paths (72-74) form different pressure regions (HPB,
LPB) .

14. The wvalve unit as c¢laimed in claim 13,
characterized in that the flow paths (72, 73; 74, 75)
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(10.1). 16. The valve unit as claimed in claim13, 14
or 15, characterized in that a peripheral annular
groove 10 (76) in the housing (11) and/or in the
peri pheral surface of the co ol element (10.1) is
arranged in the region of a radial high-pressure end

supPpl roRReN PPestbBe. regioHe YRLVe Ui a5 (Eili%in{é%g"iicglly

one of clains 13 15 to 16, characterized I n tha

| TP Wt Aroe AU eL ik ¥her)Pe s ey s inage

cokir ol elBmentvalie. ljnitbe&weeﬂaal?r%ﬁi Of.]ntfggfafim 13t or 14,
- ; I s (72-75). 0 e differen

g:@%@%ﬁ%‘%ﬁ%&@%& ) . 2481 %Fhe OFal %euﬁFPOé{§‘_Shaped

clEignedoathe] 47Ar13) cRonek&edctter izefllowm dhahisgal(Rpg3i,

| -eyreyy ' t | OQ¢ 0 h alin
o e R S0t et B (8 "ipb 18 qRER oL Gy ppent
ho&sq riltj (11). 19. The valve unit as claimed in one of

clld.ns 1 tmhe 18alG€a&ﬁﬁg:eré§e@liaﬁ%rk@agjfzggggrégﬁlr éﬁpg;"lséf or
reld ef kes, 25 ace nmeans of a -

dScht’ ( ?r%?'f%’ﬁb% M tHE cofit PEF t@beredt qamilgr ggoove
TH& &val va utihe akoukanged(1h) oredforc! dinTs thet Opeifpheral

CharaGier i ged oy t K- a st epped ,
cgﬁ{i gur at(iggnst,:}%f %%tﬁ%%%[ Sf%%%%?‘g (g%'?f) t&h arted A
c dMife & Ao Tordt readipb b hgk-BBIssug | end esappangedening
onegtyhe outer periphery of the Ic:o_ntr(c]l)l el elrre_nt géo
10..1). 2 The valve unit as clained in claim?20,
c(hlgr'zelct eri76d Y3 YhatnpF ofSuss HaEntRt &1t ot lekms 13

f tiok-hapebacaotenl zpacket scHA2) a;?&o%ﬁﬁa%?%lia{k t tgégéing
3 l.an t, ' Li b (83). . e, val.ve uni

cESred Th ot of SErdpa P4 oo ConcrGb: aniget n(f8.1)
t REtwesHKk esidspef di wr areppEthpesbnf igured tlons(Pi-75) of

Contr ali fFagkals pradbohoarestanacqied - 134, o flow
T 32755 5

i e the inner
oRSN 195 b3% Iy oo Coor oG S Lhe nmer
vahaeaotiet iasdcliai nethd ns@&lEJ'él?)%;t éhg?@?r_%v\/_ta?‘rea%rea}ng%d in
CERECCISELES I, AR L0 T e otron
38ls@pntaddOali) angddoonoandher honsihg outer wal | (15)
19. The valve unit as claimed in one of claims 1 to
18, characterized in that an axial thrust relief takes
place by means of a pressure-relief duct (78) arranged
in the control element (10.1).
20. The valve unit as claimed in one of claims 1 to
19, characterized in that fork-shaped and/or stepped
configurations of control pockets (82), which are
connected to control openings (37, 40), are arranged on
the outer periphery of the control element (10, 10.1).
21. The wvalve unit as claimed in claim 20,
characterized in that protrusion elements (96) of the
fork-shaped control pockets (82) are arranged in the
plane of the radial rib (83).
22, The valve unit as claimed in one of claims 1 to
19, characterized in that fork-shaped and/or stepped
configurations of control pockets, which are connected
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of the housing (11). 24. The valve unit as clained in
one of claims 19 to 23, characterized in that the
fl ow openings (29-31, 10 33-36) are a constituent
part of an adjustable, hollow, cylindrical housing
inner wall (55). 25. The valve unit as clainmed in one

oftsl Alew dpkAingd, (gbar @qteryzfgnsgdtgﬁéténgﬁ§éal b¥ the
re ar
mwr?%’%?e@f L5 (85 5 oHF NG ) iihgy WAl Ve fe A 1

as23:l ai mredrhen omkeverumbt easafclai:aedirslﬂ. bhe2bf cflfalms 1 to
at_a.pluralit out e i eni n

L e BT L

t HGousi hg-411) . WQ@CE?COﬁnecxtalt\hse uflldawaspehangnd Pe-31,

I i zed t
Onfy_:ﬁ? Cﬁ}ﬁ%ﬂsﬁeéggggg%g &h%&g@{ héﬁprtlglsr(l'squH(JeE exc %%er(ls

QREgHhectddt to  one another by the
fl2oinvt randfter datve (h8t2B)s d@laﬂﬂe@ iAot 9f tR8ims 19

0.1 The val ve unit as
o T2, PeRERRLIDred i) ol 31 o ceBeniags | 129-31,
t Fa-3fhe drowat pansf:etudntt @ar(t18>f215)n a&?jﬁﬁﬂéb?é[ etollow
a t t r "?ﬁ@ll e valve unit as
cfcﬁ)r%ergirlriﬁ!acll g*larﬂ%élge ar agﬁaéLr%'l ze-cghl n t hat
c ecti one:q VA ‘fﬁ)u#l(ﬁf aheclagnedbim apnel effenlsimsel to
arzzlangedhéﬂadtf@llié@y 2he ghgt:rl lgu': %dl% tt_\he &Ht eéccess

h 1 30. The valve unit as
CERRega, Lot ortE Frdnged 17 thencraree: iadd (M) o
trtéi!te ﬂ'iwsmnmv-(ﬂrlansfer ducts 35 (18-21) arte e
f d c 4 ntegrate in
f%g Ihgﬂgle(r?h%s {’%w% s sce\l\d'?i/édl \I}éL%um T at" ¢S ed” | ﬁ“OJr?e of
o téizsng 1t<?o253o cmmmzq@dmn thett a fdluimhlity of
eb@h&&gesb@Eﬁ@ﬁﬂngcoéiéﬁéngée e 1@ by % tgﬁ the

Iroyn R
oﬁﬁosed ffIh‘ﬁ’I veAvengmi2%s Pairdll 3l od8,086¢18fms 1 to
33k kgl gl SRTLUSLA L ERLIPRPOIILLS o 1
13t-8) of the pressure exchanger are briefly connected to
one another by the flow-transfer ducts (18-21) during a
motion of the control element (10, 10.1).
28. The valve unit as claimed in one of claims 1 to
27, characterized in that the flow-transfer ducts
(18-21) are configured as external tubular elements,
29. The valve unit as «claimed in claim 28,
characterized in that connections (17, 17) for the
tubular elements are arranged so that they are

distributed over the outer periphery of the housing
(11).

30. The valve unit as claimed in one of claims 1 to
27, characterized in that the flow-transfer ducts
(18-21) are configured as flow ducts which are

integrated into the housing wall.

31. The valve unit as claimed in one of claims 1 to
30, characterized in that a fluid exchange between
control element (10, 10.1) and the flow-transfer ducts
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31, characterized in that position and size of the
control openings (37-44) permt a flow swtch-over
free frompressure surge. 33. The valve unit as

claimed in claim32, 10 characterized in that the
control openings (37-44) of “the hollow cylindrical

Comgml)el eHRBL FPEaLONi gur% %%cﬁl Led ol £8. 0t two

s or _in ot’her shape e va ve uni't as
‘%Y‘%-&r;”r}ﬁ éPﬁF‘ﬁFS?CBNXB opRafEhcE beW z ebeningsat (29, 32;
cI3103| nglef 3%ont3e} oreniws ghd %%rﬁﬂdab%ﬁén%b‘%? 44)
ouslty sociated with an openi'ng of
LA g Khe o

preV|ou§% e openi ngs of another tubular
chedvber aﬂdmumal\xﬁermt%s dheimed venubhé 8§ ellaimBdl to

i rBlonec‘BEar% RIS pL gl 031 34 harg?)%é ; ileg?ggarﬁja%%e(?fonthe

pllurality o pressure- "20"re
t KOTSRS WANingH f 6Te-44) therconta ofleWeEwmtchiﬁver free

1E PrHPurd KpREsite housing surface or in a
%rs]?l)mng [ édr vval& ;28 55). 36. The valve unit as
§'ned i 1%6he BR1¥Pai M4t t gas3s, C%%hm%@teﬂﬂkedclﬁlm 32,

thamnmu;anlzeqnumakhay(ﬁhe25o@t@§§ua@eh&ﬁ?¥ vaﬂ of
(Yhe 05y o0 0gad it ool ehemenl (10 10,01,

The va a3 “Craij
cﬁ‘&r @é{oéltgaiééﬂ ihe Lielsat p@lwmsnmusnobtaletrersmpeng

{ Duquoh- ol (keSe PLAGE 4k { BERRESSULP- LELERT 3HUCLS: 33

38. The .valve unit as ¢ alne I'n one o
Fhaafﬁ&rtgc,ftléﬁdzédl ithathat chesésat odl adrdmoit ¢uenings of

1a xmbuﬂaxnenam&arsugp@&m@dtaﬂeaugq&f%@%d&%@ueawuﬁgy an
gﬂqi q?ander sha ﬁy 1 ou3|ng 11)
Fve uﬁlt B e $ oné 8F’eél aicPRtrolo ‘operiigs  of
cﬁalpébltee‘r |tz@dl|am thambelreandntiek eeegant (10, 10.1)

i I t f_ sur
|(§§r og?t ?Egﬁho%lérsi?%rtu?% o%sadﬁ n%dva vg U%I?E a%falms 1 to
4

nefRPReeherdEed| aits thato a3oplumadatyer oZedpressure-

t bel iafhdusitag aw%rﬁﬁ{deéz&% thte3@}1é:%'sgélgftsew.1cfface of
STRrLogofEsPT IRTeRSRF: kil T nl fekhacand dpbpean ofomprst te
hbggsmgg($myfadé ofhenvalneusmng afingkaivaRd i(DgONgsPf
chgim™ 1 ke valve unit as claimed in one of claims 1 to
35, characterized in that one or a plurality of
pressure-relief ducts (78) are arranged in the control
element (10, 10.1).

37. The valve unit as claimed in claim 35 or 36,
characterized in that a continuous or alternating
through-flow takes place in the pressure-relief ducts.

38. The valve unit as claimed in one of claims 1 to
37, characterized in that the control element (10,
10.1) is rotatably supported on a surface (53), which

extends in meander shape, of the housing (11).

39. The valve unit as claimed in one of claims 1 to
38, characterized in that the control element (10,
10.1) is rotatably supported on a plurality of surfaces
(53) of the housing (11).

40. The valve unit as claimed in one of claims 1 to
39, characterized in that a housing inner wall (28),
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5 40, characterized in that the control element (10,
10.1) is arranged with at |east one shaft extension in
a bearing feature (90). 42. The valve unit as clainmed
in one of clains 1 to 41, ¢ a_cterlzedln_that t he
control elerment (10, 10 10. ﬁis arranged in such a

dial I 3.
L 18 PELERA, e, g, (i

cHAERAET TS 00 F tHK aoFecoﬁ??bI é’ﬂ’léﬁ@nte"(mﬁdslonl) meander

wishame f iofe dise fanadinmg vel)l . (47) is in contact with a
e.valve unit as cl ai ned

|1ﬁ4 gﬂgug% ﬁfalr\}rf{s]ﬂ’lé tSOAlELSaS P HERRr 1B eBREnOf hatagms 1 to
t HO cowheglacsleamed (16, thot1l)the hedritgfolpr edsutienitendlo,
(ﬂ%31|31§08ffgﬂg§§ w?@h“%%n1@¥%J'3ﬁgj§ﬁ§$%?%%ggyﬁlon in

wal I.s The valve unit as ¢

e R rlglfbe%zlre 4PQr- 44, characterized in that an

amml ar smare fHhe Lﬁ{f@wdcléhzﬁé'@ ﬂ?uéhélgofsclﬁlms 1 to
connected. to the hi gh essure end (HPB).

vari\/e GheE 25s SEr-& e fedt T‘n ARt ofthe aipmtraly elsmegr (10,
chldy.dot et $ zemirangeliatlrt heudtouai Rgy( 1Hat Sipr @y dethe from

V\nrtatalglrle gﬁwgga%l Ed %, 17) each for connection to a
ah 3) an

t ubul ar anmber W th one connection each for a
hi4gh- pr es & Verdges vyl ty &ﬁpeirﬂlamgm(dlz)naamdeaofom&alms 1 to
PSS S Wiea ek it et gpeahag £4Q)on 30147 {Jh(? 10.1)

un| as din characterlze
t e ﬁo&s.’%-ﬂd‘ 159?%1‘%%% d\%@lw t<H7>aﬁSa>a+na|qqntamﬂ orith a
r &diralsity baardnged Ski)gh- pr essu:re end suplpl y oggnl ng47

48. e e _unit as aimed in clai or
g%@:har act E‘al z\égk’\é é:t Fhé %ﬁfﬁ'bel ’d’be‘?ﬁ‘% 193ams 1 to
afBan @ hsiiestirzesm bh ahfaltowndetfhect:bnnrb%)elaMﬁr{Hl (10,
hd@ &l)lpportthél ef%-spl(éggur@ndeﬁae ftﬁ%ﬁédef { eCt I(%Igflgured

beari ng arrangéenen
gﬁ%wsggrgggn Ergélgep$egt}ng wgils4947rhé6Wa|ve uni t

ad5¢| ai ne@hin vellaiemudstc 4a7s O 1afhled ChAr 3HLrd 861 A fns 42,
the fl ow defl ection

(88) nd TreChbafPRE-tearurk (gpt an annular space (67

arranged in the hous1ng is connected to the high-
pressure end (HPB).

46. The valve unit as claimed in one of claims 1 to
45, characterized in that the housing (11) is provided
with one connection (16, 17) each for connection to a
tubular chamber (3) and with one connection each for a
high-pressure end supply opening (12) and a low-
pressure end outlet opening (46).

47, The wvalve unit as claimed in claim 46,
characterized in that the housing (11) is provided with
an axially and/or radially arranged high-pressure end
supply opening (12).

48, The valve unit as claimed in claim 46 or 47,
characterized in that the supply opening (12) is
arranged downstream of a flow deflection (86), which

has support elements (87), and the flow deflection (86)
surrounds a bearing arrangement (90) for the control
element (10, 10.1).
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are arranged in a cap part (85). 5 50. The valve unit
as claimed in one of clainms 46 to 49, characterized
in that the housing is provided wth an axially
and/or radially arranged | owpressure end outl et
opening (46). 51. The valve unlt as clainmed in one of

C|469 ms 1 tihe 10apPe Qﬂﬁrtacé r'cé.%q.rrie'at t On%fgrs 47 or
37-44) of  the | oW Cy control
P e a8 €4y hp S o G ARRI SR 602) wi.th
hGﬂES,fb@hygéﬁSeetlbﬂ (@d)erasdapge bearing feature (90)
are arranged in a cap part (85).
50. The valve unit as claimed in one of claims 46
to 49, characterized in that the housing is provided
with an axially and/or radially arranged low-pressure
end outlet opening (46).
51. The valve unit as claimed in one of claims 1 to
50, characterized in that control openings (37-44) of
the hollow cylindrical control element are, for
example, configured as elongated holes, polygons or in
other shape.



