1 8 MAY 2006 Fitting Description 5 The invention relates to a fitting, in
particular for installations conprising pressure exchangers w th tuomhersgs
*chanbers through which flow takes place alternately, a rotatable closing

el ement being arranged inside a housing, the housing having a plurality of
10 connections for connecting lines, the housing being connected to a first
pi peline systemand in each case one end of at |east one pressure
exchanger, a respective other end of a pressure exchanger being connected
to a second pipeline systemw th the&it%irmgt erposition of further fittings,
and the closing elenent being provided with a notor-operated drive shaft.
For the purpose of treating water, the reverse osnosis 20 process is often
used. In this case, a fluid streaPescrhetponi fied is forced at high pressure
t hrough a nmenbrane system which, in the case of |large quantities of fluid,
conprises a plurality of nenbrane nodules. |In such nenbrane nodul es,
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through a MM AENe: ShECE QMM SOy Of 3 delird t 0OchenBubfied gapy flow
t hrough a nenbrane. The proportion flTlow ng B through enerqfs as a usable

proportion, t@RUIRT e FREEPEISr ePRECHER mestdClon £heWot H&KaH dePbfiCEhe

menbrane. 31 tléwenpaely Whik chodaesbnet cfllo@wnighraaugter eavesngq seghhasg nodul e
as brine, a con entrﬁ%e of the qui% enr.iched wth salts aqq nine%als, as a
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one end of at least one pressure exchanger, a
resgpective other end of a pressure exchanger being
connected to a second pipeline system with the

15 interposition of further fittings, and the closing
element being provided with a motor-operated drive

shaft.

For the purpose of treating water, the reverse osmosis
20 process is often used. In this case, a fluid stream to
be purified is forced at high pressure through a
membrane system which, in the case of large quantities
cof fluid, comprises a plurality of membrane modules.
In such membrane modules, separation into pure water
;25 and an enriched concentrate i1s carried out through a
membrane, since only some of a fluid to ke purified can
flow through a membrane. The proportion flowing
through emerges as a usable proportion, as pure water
or else permeate, on the other side of the membrane.
30 The part which does not flow through leaves a membrane
module as brine, a concentrate of the fluid enriched
with salts and minerals, as a proporticon which cannot
be used and is under high pressure. This pressure is
around 2 bar with a module inlet pressure of about 65

35 bar.

US 5 306 428 discloses a reverse osmosis installatiocn

in which pressure exchangers in the form of tubular

-



1 8 MAY 2006 - 2 chanbers are used to recover energy. By using these, the
still high pressure of the high energy brine flow ng out of the nenbrane
nodule is transferred to a fluid still to be purified. Thus, a pun@gqmwwg%
output 5 which is lower by the amount of this pressure increase is required
for the fluid to be fed in in order to, generate the high pressure needed
for the reverse osnpsis process. 10 F%r t he purpose of controlling and/or

changi ng over f d ath of _the brine into ang out .of t ressure
exchangers, % rél?fts nAPé E taf?%%v%i:oglnﬁﬁggl emehY USdTgs tg—‘ ﬁp % addition

to other flt'hEI ngﬂ:lth Hnltglire a:lrcéss:mfresalccffltthe ngiidihe dndatgrar lmhiambers of
the pressutg ol xhaNass s chavmeRb I LTALIY [LomLhe -aeghiang Jrodul es

applied to them aIternateI% e rotating closing e enen i's constructed as
a roll, infwdieh stédnnee?i hg Busidigce arfhiagedai pumpe dmﬁirferoléﬁplel:B way

val ve. uringchhe £hangepvey eper aldns: &kl chhe Hr%‘gs%Q*eoa:Hlsr@e[spe shut of f

conpletely. In order to avol d pressure surges dufing such changeover
oper at i onsis pFedetFededied i Ehﬁg Hoetd &ce Ber £R¢ediWi tiHl nOrREYT o019 .

Dependi ng gBnkheteperald NGl s deHan®l it Zhsepadadian
capabil ity decreases and a |UI to be purified has to remain for a

cor r espondPigPy 5o Fgé¥" SS9 me within a menmbrane nmodule. For this reason, in
the prior art, the changeover times of the roll are influenced with the

id of t itt t abl ly f

a1 010 SRR, 3P, BNever 1 3o g ks taBle ally Tor
the fitti nélaulél apprioxi ot ¢he theisanentsi zadaoutheof| ahvecrmssssent i ons of
the ducts Eg ngférlé ed, E@ttcfi%gcaéletl?f '%fcgfat}l%é aLhatiaps &ndad,fie 35 fluid

col ums to be displaced thereln and as a re
| is use in addition to other fittings. With the aid

of said flttlng, the tubular chambers of the pressure
15 exchangers have brine emerging from the membrane
modules applied to them alternately. The rotating
closing element is constructed as a zroll, in which
connecting ducts are arranged in the manner of a 3-way
valve. During the changeover operations, all the flow
20 paths are shut off completely. In order to avoid
pressure surges during such changeover operations,

pressure equalizing ducts are arranged within the roll.

Depending on the operating period of a membrane, its

25 separation capability decreases and a fluid to be
! purified has to remain for a correspondingly longer
time within a membrane module. For this reason, in the
prior art, the changeover times of the roll are
influenced with the aid of an actuating motor.

30 However, this fitting 1is suitable only for small
reverse osmosis dinstallations, since the flow cross
sections within the fitting are approximately the same
size as the flow cross sections of the ducts to be
filled. In the case of large installations and the

35 fluid columns to be displaced therein, and as a result
of the forces necessitated thereby, a considerable

problem of dimensioning the fitting arises.



of the forces necessitated thereby, a considerable problem of dinensioning
the fitting arises. 1 8 MAY 200E - 3 The invention is based on the problem
of developing a changeover device, in particular for |arge reverse? Bodiiodiis
and simlar installations, with the aid of which large flows of fluid can
be distributed between 5 different pressure exchangers in a straightforward
and fault-free manner. The solution to this program provides for a flow

splitter proyededyehihod MdIrshbey oh RISHEbLRBRNS A Qadfe DS, aLg agued
wi thin the housing, for _openings of the transter paths to artTanged at
two axi al eFRARNGFEVOh EHELERrcubfer BREB1SELIEKe FPBW SpKEEt erevangefor a

rotating, diskodike Lomt rdimiel Sentn 4t e @ dangedyivh a crgeali;pg ggnner at
each end of t)gghfhow splitter. }'\k,:# 15 in the case of such fluid flows
which are t¥? BR8P0l Y 2nA whitdH Chefge PEi rER 0P Herd 0BPEHEE], a

changeoger i ffefent ppessyie es ugamgdrHeiachi evedhs i flef f FEBAES 508 t he
invention provide_for the end 20 regions of the flow splitter inside the
housi ng to HE*tbnhett d2PB8%t he tubul ar chanbers in which a pressure
exchange is carried out with the aid of the changing fluid flows. In each

case a con (e} .a_supply_of  high pressure fluid and a_di scharge of

| ow pressure £25 %1?%1?%1%1}(3 g?ra%lg%a ﬁg?%gaﬁou Fﬁﬁlngt h@oﬁ t Bi ng,iof”n t he
ci rcunf er ersp bl treyi pnovideflewf itbwas plivradri tande bt rahef éousanhs Weat i s
known brijde undelodd 9l tREESSULE. Biddr nmp, fitting
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transm ssi oFE2RRESHr PRERENER RDVRT 3RO pPES UL Zed Floreidasahfal s known

as LPB, outtied dihecdinteragedhrepghide disehanga diair | owne esodrea flui d.
rotating, disk-like control element to be arranged in a
sealing manner at each end of the flow splitter. Thus,

15 in the case of such fluid flows which are to be
controlled and which change direction periodically, a

changeover with few pressure surges can be achieved.

Refinements of the 4invention provide for the end

20 regions of the flow splitter inside the housing to be

connected to the tubular chambers in which a pressure

exchange 1is carried out with the aid ¢f the changing

fluid flows. 1In each case a connection for a supply of

high pressure fluid and a discharge of low pressure

25 fluid are arranged on the housing of the fitting, in

) the circumferential region of the flow splitter and on

the housing. What is known as brine wunder high

pressure, HPB, for example, flows tec the fitting

through the connection for a high pressure fluid.

30 Following pressure transmission, the brine then flows

in depressurized form, as what is known as LPB, out of

the housing through the discharge for low pressure
fluid.

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

pressure side and a central flow path, arranged between



35 In the flowsplitter there are arranged flow paths with the aid of which
the flows having different pressures are distributed. In this case, g\wmhiys
the flow splitter, two outer flow paths are connected to a high pressure
side and a central flow path, arranged,between. 1 8 MAY 2006 - 4 the
former, is connected to a |low pressure“side. In order to ensure |long-term

operating Li abl under tinuoysly changi ressure |oadings,
one or m)rrt'gler :lﬂr}#ﬂé‘%%l n% cﬁ%lﬁfgggggn lI{'Jlﬁdl%lt i %O%I Ifif%oS eraﬁéé&'S f one or
more of therflesw pat I&stsu‘rlﬂ sloependsmompchmtiply skredliabodficgunatden of the

flow splitiee andntieuolBGr! Bhanyspd: [PEsLLOW SPLLNLALCANHE AL !Nt egra

constituent part hé hou5|ng een s o be advant ageous i f
t he flow1sﬂpﬁﬁeﬁeﬁﬁiQ%ﬁkﬁguéﬂé@ea %aQ%ms¢@@l¥h@@@£1Y et EAN@8S housi ng

fabricationn ond Y ihdesd ardihle riihesciod se@hhegdgge%% lQcatied on the

housi ng can_be reduced. It has |ikew se proven to be advantageous wth 15
regard to PH@SéFéélnﬁoﬁghQVFéFlpp tRé ﬁﬂBﬁ/§EFth§P1F§teéon§P uck®®l as a
ceram C or mateeerdd Geledcoated conponent. The control elenents are

advant ageously constructed in 20 the manner of rotating rotary slide, which
means that secure managenent of the sealing functions is possible, in

addi ti on ta‘hei nplev peptliicteen.cathebef amne, irateghfc'ﬂ/i ousky iknewt adasing

el enent ntrol t s, which _act as; te rar cl psing
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splitter, whi Ghipansy ! habusealr @-and cRIId:0l 0t othgws ehangenyercis ensured.

Furt hernore, the con el enents are provi control openings 30
| ocat ed oppHEREE Stfe %%9 P91B5Fr§OQﬂﬁ%ﬂlW%aﬁ%etHQPSlng can be

reduced. It has likewise proven to be advantageous with

15 regard to the closing behavior if the flow splitter is
constructed as a ceramic or a (ceramic-) coated
component.

The control elements are advantageously constructed in

20 the manner of rotating rotary slide, which means that
secure management of the sealing functions is possible,

in addition to simple production. Therefore, a
previously known clesing element is replaced by control
elements which act as temporary closing elements only

25 during their rotational movement. The control elements
] alternately control the flow through the overflow paths
of the flow splitter, which means that secure and
efficient flow changeover is ensured. Furthermore, the
control elements are provided with control openings

30 located opposite one another in pairs, which means that

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

With the aid of the refinement in which the control
openings of a control element are arranged to be offset
35 by at most 90° from one another in each case in
relation to the controel openings of the other control
element, alternating changeover o¢f the flow direction

to the tubular chambers connected to the housing is



a flow of a large anmount is achieved in a small space. Wth the aid of the

refinenment in which the control openings of a control elenent are @ﬂ?%@ﬁ
"to be offset 35 by at nmost 90 fromone another in each case in rela
the control openings of the other control_ element, alternating changeover

of the flow direction to the tubul ar chanbers connected to the housing is 1

8 MAY 2006 - rr In._an ur rot ati onal
novenent ofc?%glggntF§ éne% %éace %ﬁe coﬂ$¢€%WH¥ ﬁE ngaﬁg s%bjected
to aIternatrﬁgatSOn@édmﬁgemﬁnbp@fath@nPomhgplaﬁéepﬁmuﬁded with
reinforcenents on the side facing away fromthe flow splitter. It is

| i kew se possible to provide the control elenents with reinforcenents on
their circhiereRBE. CPREZE G BETddliaiDrP TRt eed aFo 101 kaEBEI0BUI I t-in

conponent s, 1 §48PA§t i ngnel e@ﬁ@%étlohew eAkHY elaeaent%rawdteae | iken This
depends on the naterials used. . In order to reduce t forces between flow

splitter ande 1A EOFCRTFBF SelBhehbe cHei%r £ ABLBIdENBESEBRE arlee afAqWged on

t he ends of slbtletf:éﬁw spIM ters i N0l sd 0 JoayshbhIRar kew beakiide Suhkaces.
Thi s neasure av0|9s tact over .the entire_ area, by which hi

frictional FYrEER arg 8@8?55 | Keft&hd, THE O FEET o of RBrro %gﬁtact 20
surfaces i scihoasmpessnbee, wmmﬁesésomagrnbb||ﬁﬂdﬂﬁﬁbnabalmageaﬁaﬂhe sane
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| ocated in oUS|ng, sea bear o & 25 CORErol elenent § 6N the side
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design. ApastefyQmsthecgbility to be produced easily, the advantage of the
known secure sealing action is therefore provided. In addition, the shaft
i s arranged

In order to reduce the forces between flow splitter and

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

20 surfaces is thus possible, which also permit improved

sealing at the same time.

In order to separate different pressure regions in the
chambers located in the housing, seals bkbear on the

25 control elements on the side facing away from the flow
) splitter. These can be of a sliding ring seal design.
Apart from the ability to be produced easily, the
advantage of the known secure sealing action is
therefore provided. In addition, the shaft is arranged

30 in a region of the housing which is ghielded by the
seals and is connected to the low pressure side LPB.

As a result, a passage of the shaft through the housing
wall to the outside advantagecusly only has to be
sealed by a conventional shaft seal designed for low

35 pressure. This entails less effort than sealing off
such a shaft leadthrough with respect to the high
pressure side HEPB. And, within the fitting, as a
result no additional seals are required for the passage

of a shaft.



30 in a region of the housing which is shielded by the seals and is
connected to the |ow pressure side LPB. As a result, a passage of TE%M?Q@Et
* through the housing wall to the outside advantageously only has to

seal ed by a conventional shaft seal deglgned for low 35 pressure. This
entails less effort than sealing off uch a shaft | eadthrough with respect
to the high pressure side HPB. And, within the fitting, as a result no
additional seals are required for t he passage of a shaft. 1 8 MAY 2006 - 6
Furt her r eFumehent srpfouedenter prshaﬂe dﬁewing bheftcoﬂfiﬁkngleﬂﬁﬂts to
pass throu fl t t entLr S 4.0 be., connect ed
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serviceability can be ensured in an extrenely short tinme. And, as_a 15
result of CREPRIERTFencfRloh PESVIAG ZoheR ZFEARFEHEN L@ hwedrr Al er ence of
the flow splitlcsr dyetoaee T livil®trl aid witbetconvesilow, bet ween these two
zoneséi§ avoi ded. 20 For a gentle changeover, provision is made for the
t ubul chanbers of the pressure converter to be connected to one anot her
briefly bymzalmat[im&' tand ardntidmargiczeané tieonbneldepebilggseakténg a
novenment of £ thero ?)rl I | de ﬂ'ggtp%[%&l ?ggggglt réeiésrimé?ts()f ag_,@e aZPl control

ol as

eﬁen%s cons

openi ngs o the cont ructe
, constructed as a2 housing insert. Thus, serviceability
can be ensured in an extremely short time. aAnd, as a

15 result of the arrangement of sealing zones arranged on
the circumference of the flow splitter between inlet
and outlet, overfliow between these two zones 1is

avoided.

20 For a gentle changeover, provision is made for the
tubular chambers of the pressure converter to be
connected to one another briefly by the position and
the size of the control openings during a movement of
the rotary slide. The position and the size of the

25 control openings on the control elements constructed as

) rotary slides permits a flow changecver which is free
of pressure surges, since a simultaneous connection to
a supply of high pressure fluid is thereby always
ensured. Closing a control opening of a connected

30 tubular chamber is at the same time connected with
opening of another previocusly closed control opening of
a further tubular chamber and vice versa. Because of
the enlarged control openings &and because of their
position on the control element, an overlap with the

35 flow openings arranged fixedly in the flow splitter is
achieved. Such an overlap in this <case has a
beneficial effect on the changeover and the behavior of

the flowing fiuid columns affected thereby.



rotary slides permts a flow changeover which is free of pressure surges,
since a simultaneous connection to a supply of high pressure fluid lB 0

t hereby always ensured. Cl osing a control opening of a connected Sb ML} Qr
chanmber is at the sane tinme connected with opening of another previously

cl osed control opening of a further tdbular chanber and vice versa. Because

of the enI .cont r ol e S an e of their p05|t|on on the
control el en@%%dd oJ\S/Igr Itgl% vré]tcﬁﬂ %egg %%pgﬁfeﬁgc‘élrgrra% ¥ %%edly in
Lhe ;! ow isml}etftleosml?nacmfev‘ehle Soctt rand OWLEeIthDgsnltShIShEIagedhfa$ & lui
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col ums af fcgct ggltutoﬁ%r e%gd??g %%iﬁ%g&n%e %é%gér%dl ngﬁg% %ﬂ%% Iovw%c?ate of

t he pressurm@icdnvidre ebubulps ghsmbiess ¢fre hel toadr 6Rnopdsineferies hanged at

a contt NUQYS i di sgant 0 p =€ t ubul ar
chambers are fﬁll@l;{ecfjgdcan therllfaé%r?bg QEQCPEE%@E& ‘%ﬁ(ae%dis\ggomé&ea

di scont i nud@NIFeel peARNES atimengdr FBSi debre ©CPMR1STS heVeFovkhfpeni ngs
over the GQMtYQJ1 ORPUMGHys Ut iddizing dde dud | qpeni ﬂﬁa&iﬂ% &esdd on. The

di sconti nuous novenent achieves greater channel fil] in a shorter tine
and thus a SRSGHAIN 10 TGs sibFeorFoiiiPyfe me"rﬁI%erttanaS]é‘lSHﬁé Wit e aid of
an apprOprioa:taellmeldesmmeﬂgdmnvearremﬁ:te‘fhem:ae eoidv ettih©nal mptafymdri ve

ith t th trol t th d
can 20 BEUIIENS of Fhmr P EPhot AITH | GHB. "B eE % Thef I BPCl FOW 1 rate | s
swi t ched t lzar evpibroxConabedel y dasmitdnegl didscoat i medus rmverrBIEmtenof & he
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reduce ust abl e swit I mes of e control
eI enents, tHhe vaniEECt h%ar@ﬁ@‘aﬁ é&n W0 the | %@Tﬁ@e@eé@‘:& fagctd by of the

pressure dijd ei£88€%or small installations, since a smaller flow
15 rate i1s switched therewith. Conversely, with a
discontinuous movement of the control elements, at a

given flow rate the overall volume of the device can be

reduced. With the aid of adjustable switching times of

the control elements, the wvolume throughput can be

20 influenced as a function of the pressure differences

present.

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

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

30 inlets and outlets,

figs. 2a & 2b show two sectional views of the fitting,
cffset through 80°, in a second
operating state, the control elements in
35 each case being illustrated rotated
through 90¢ with respect to figs. la &

1lb,



present. Refinenments of the invention are illustrated in the
wi Il be described in nore detail in the 25 follow ng text.
30 35 figs. la & I b show two sectional views of the fitting,

draw ngs and

In the :
offse?j ﬂlﬂrvgg@h

900, in a first operating state, in each case in the plane of the inlets
and outlets, figs. 2a & 2b show two SecCtional views of the fitting, offset
t hrough 90, second o erati% state, the control eI erre ts J&f?%each case

being ill usftlr%t rot at ed *TH¥du

@@Rﬂpter?trlé’sepe&l o Pifgst

1 8 MAY

2006 -8 5 fig. 3a shows a gpeXSpeetjve view of the flow splltter fig. 3b
shows a perspective view of the flow splitter, in which one quarter of the
flow splitter has been cut away in order to make the flow paths visible,
fig. 4a shdusya Jerspecti vehawsw 2of Hmmmvelovsipw t bér thet hElagsenbly

W th th% two control el emgnt &@e@ fiz rnstwﬁgghat qafa%lteert%? uglp;?r part
e :

havi ng en cut away in or er to Clarlf]Y; t he f
shows a perspective view oflewespldpitesphn

control elenments in a secons RPeLaHhBYflow paths visible,

I rection
Bt bﬁ‘epncﬂlﬁe aé@&én@ﬂyov\ﬁi@h the tvvo

fig. 4a shows a perspective view of the flow

10 splitter in the assembly with the two

control elements in a first operating

state, the upper part having been cut

\’ away in order to clarify the flow

direction,

15

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

case with respect teo fig. 4a.

A fitting 1 is shown in section in fig. la. The housing

2 has two connections 3, 4 with the aid of which a

25 connection to the tube chambers, not illustrated, from

] a pressure exchanger system is made. By means of the

connections 3, 4, an exchange of a fluid which flows

through under high pressure and flows back at Ilower

pressure 1s made alternately. Arrows 5, 6 show the

30 respectively prevailing flow directions. The distance

between the connections 3, 4 is chosen 1in accordance

with the distance between tubular chambers

to be

connected thereto. This integration of the connections

3, 4 into the housing 2 avoids unnecessary additioneal

35 sealing points.

Arranged inside the housing 2 1is a flow splitter 7

which, in the exemplary embodiment shown, is configured

as a separate insert. It can equally

well Dbe



state, the control elements being 20 illustrated rotated through 90 in each
case wWith respect to fig. 4a. Afitting 1 is shown in section in figtglvay 7006
The housing 2 has two connections 3, 4 with the aid of which a 25
connection to the tube chanbers, not |IIustrat ed, from a pressure exchanger
systemis nmade. By neans of the connect ions 3, 4, an exchange of afluid

which fl ows under hi.gh-pressure and flo ressure
i s made al te?ﬁﬂ§$gdAngmg%gg%Bsﬁow Sh&%E rneesnpec"’flqucll'é ?,n% g?/]é?ﬁl g flow
directions.2 TheThlestﬁailme skt veen he momeectaonsn3 inkdrs dhessen in
accordance it B%fdhﬁtt%ncﬁe Jeepst yhy az{oxgé‘ﬂg&%s»} CEhhbe% n&onnget ed

thereto. This integration of tHe connéctions ousing 2 avoi ds
unnecessar yhddeeisndl IR s*é‘a?f i e ponnes. ther avigednifmyigtece hef hbbeing 2 is

a flow spligiss dp1bigh, 7i prtbe %e@yﬁ%e@@%meéh@whiéh@gﬂ gur ed

as a separate insert. it can equally well 1 configured as
a si ngl e- pi%xed cbApPERERNAKOEN & EBTRETHE 223 Fheid ow Bpl¢3¢krcFseforned as

an insert mer@ontﬁols%qle@@n@fflw thar esped 49 ah@emtisllgngna%uyéf hofhe aid
of seals 8. .In t@gga gﬁlo of t e, cwcum‘erence of the 5 flow splitter 7
a

there is artr}?ﬁg wﬁ?cﬁq rQfedd- D Wt sRhiPge 33 Uept edsuri zed
fluid. In edehftcase dmeentbgl aeement, 3:211: Jﬁmmrﬁauenia SEied | fgreanner on

the en 10, 11, ta vvlth pd of a haf t 14 driven by a
not or, 9§0t 151 us %g Ilé%t§$'§ %or ¢ ?rans tt?&dbettakeen SRAFY j14 and t he
control elemertg 212 LLSlB)yb]?remﬁsnaf Olfeéwaang.r@ ertementlh. 1 ThesBhesan be
configured &g, Py 9QR% A hALe Sl t HbAG-a0 prmLiLLiRg, | DngnoLhgr way.
The shaft 14 Is nounted |n t he |nt Ee:)r ?grg ?’ %e hoés{:n g ngne end and, on
the |, form-fitting in another way. The shaft 14 1s mounted in
the interior of the housing 2 at one end and, on the
15 opposite side, 1s mounted and sealed off in a cover 16

which closes the housing 2.

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

material, plates, rings, struts or the like.

In the illustration of fig. 1, a fluid under high
pressure, for example a high pressure brine HPB, flows
30 from two T-shaped flow paths 17, 18 through control
openings 19, 20 arranged opposite one another in pairs
and belonging to the control element 13 into an end
region 21 of the housing 2 and from there, wvia the
connection 4, to a tubular chamber. At the same
35 instant, a fluid under a low pressure, for example a
low pressure brine LPB, flows through the connection 3
from a tubular chamber into the end region 22 of the

housing 2.



15 opposite side, is nounted and sealed off in a cover 16 which closes the
housing 2. The rotating control elenents 12, 13, which are confi guriegMah 2006
t he manner
rei nforcenents inprove the alternati%gbbending | oadi ng of the control

el ements 12, 13 during the changeover

used,
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control openings 25, 26 arranged in pairs are connected
in a fluid-carrying manner to a flow path 27 which is
arranged in the center of the flow splitter 7. The
central flow path 27, designed for an outward flow of a
low pressure fluid identified by LPB, 1is arranged
between the two flow paths 17, 18 designed for a high
pressure fluid HPB. In order to manage  the
alternatingly occurring forces securely, a reinforcing
element 29 of a transverse rib type 1is arranged in the
flow path 27. This ensures a beneficial flow of force
within the flow splitter 7.

A low pressure fluid led through the connection 3 into
the housing 2 flows via the control opening 25, 26 into
the flow path 27 and from there flows out of the
housing as low pressure fluid wvia an opening 28 in the
flow splitter 7 and an outlet 30. Arranged opposite
the outlet 30 on the housing 2 is a connection 31 for
the supply of high pressure fluid HPFB to the housing 2.
With the aid of the chamber 32 arranged on the
circumference of the flow splitter 7, the high pressure
fluid is led to the two T-shaped flow paths 17 and 18.
With the aid of the low pressure chamber 9 arranged
opposite, the low pressure fluid is discharged from the

housing 2 via the outlet 30.

fol el enent 12,



control openings 25, 26 arranged in pairs are connected in a fluid-carrying
manner to a flow path 27 which is 15 arranged in the center of the flow
splitter 7. The central flow path 27, designed for an outward flowqqfmg 2006
| ow pressure fluid identified by LPB, is arranged between the two flow
paths 17, 18 designed for a high pressure fluid HPB. In order to manage the
20 alternatingly occurring forces sec Jel‘y, a reinforcing elenent 29 of a

transverseFr.i b type is (‘%\rr%nge in éﬁe fl ow path .27. Th'hs ensures a
benefi ci al “"F1%Ww of *f oF & t FETY heF1 GF DI PRCER RS 2BBACRER pritSsur e
fluid | ed tfHrdugly the domsecti@naldd rile btube ihousi Bgcdnid osewsdtaitde control

openi ng 25, into.._t o] th 27 a [ there flo out of. 1t he
housi ng as Slt(%\;%vép'r essllﬂlre J{%I g/agi%é a@nh%pgﬁlngﬁg% elqher%%nets :‘I\?%Waélp |Jt“§ er 7 and
an outl et 3@veArbegmedosppesi tanvdxrd hehoatgbt 930 oimt hechousisy Yias a

connectd on f he 4s i nres i PB { sing 2.
Wth théé ait Jeof&?%feEc%énbu%E(ﬁggﬂfgr I;Ba%g;{ajg{%négﬁgleyggr gluérjf ertgglgeh%]flpfﬁe flgow

splitter 7HEBhE ivgnodrigslsdrehef fipd pathed 1o tife thawuplsHadpediishw pat hs

17 and 18. 3% Miide t heypidhof o he3d oV i essiis € ahapber R arranged,, opposite,
the low préssure fluid is discharged fromthe housing 2 via the outlet 30.

1 8 MAY 206¢tterted yda 25ngndcoBtERbw YRRV R ot i 8its EREBughi® he
fitting as dha@®berd @ANdfkbrbuihdre ai segRRG@PEFAL | FHe kR cdivrd 3 s case,

the coptrol_elenents._12 and 13 have beep rotated_onward through 900 in each
case vféi 5 %he? s é‘ltnf"lfd: a%aa?]ﬂﬁﬁrbgmtnglg}‘éﬁ’é’ﬁ??ﬁﬁ: The® f NS S¥B 1 owi ng
into the fltdmepatlsy IredButdr blghdt heBhifdbwspress whee conmesttioon 314 and t he

hanber 32 . [ h | . i 2 ' h
hanber 22 FPbrirEreoft paudafel THAES AR THS “enaiBelnf 0E

through the control openings 19, 20 into the central
flow path 27 in the flow splitter 7 and from there out
15 of the fitting via the opening 28, the chamber 2 and
the connection 30. By means of further rotation of the
parts 12, 13, 14 and 15 through 90°, the first
operating state, illustrated in figs. 1la and 1b, is
then reached again.
20
Fig. 3a shows & perspective view of the flow splitter 7
with a central flow path 27, and fig. 3b shows, by
means of a partial section in the flow splitter 7, the
position of the outer flow paths 17 and 18 still
25 located therein. In the central flow path 27 there is
] a reinforcing element 29, in which there is an opening
for the shaft 14 to be led through. Furthermore, a
plurality of depressions 33 is made in the end 11 of
the flow splitter 7, which means that narrow bearing
30 surfaces 34 are formed on the end face 11. This
reduces the frictional forces between the parts sliding
on one another and at the same time improves the
sealing action. The T-shaped course of the flow paths
17, 18 ensures in the simplest way that an alternating
35 outflow of a high pressure fluid into the respectively
connected tubular chamber becomes possible as a result
of the control openings 19, 20; 25, 26 sliding
alternately past. A fluid flows out of the central



10 to a tubular chanber (not illustrated). At the same tine, |ow pressure
fluid LPB flows via the connection 4 froma second tubular chanber §gtMayts
chanber 21, through the control openings 19, 20 into the central flow pat
27 in the flow splitter 7 and fromthere out 15 of the fitting via the
opening 28, the chanber 9 and the connection 30. By nmeans of further

rotation ofqthe paotq{t@ 1g0 Jc?he J&u@‘_fggdéﬁvg_gr%%grblﬁ Jhﬁ%ezé gﬁ% erating

st at e, |IIustrated|n . la and is then agal n. ig. 3a
shows a peﬁ@&eé}ﬁt\létvﬁé\m n Héef Ihwssiglg t2er 7 with a central flow pat h
27, and fig. 3b shows, by neans of a partial section in the flow splitter

7, the position of th o% er flow paths 17 and 18 still 25 | ocated therein.
In the cenfrdF: f 1% PALh 427 IHBF 2§ SSTEPEETAIET ATRFRITRERE 28, She whi ch

tlher eI |Et$ amuﬁaeab@gl f;ﬁﬁr&@emha{ﬁe 1§oﬁ:?hbﬁf|€HTa lefQj:bQPs Egletaer nor tet a ,
plurality o r essi in.the e 0 0 er 7,
whi ch nean& EOHEFPg i%IP?lﬁbs &%Urf@c‘es E arBaf by n‘gg d face

11. This bedtmag tdﬂﬂariﬁemt(ﬁ | Dhalbff artpesfbet imgn 1t, harpaéaehslcadlengn on one

anot her and_.a e s es the se I|n action haped
course of Pﬁettfltf:“gw p%{ 1'317 rTggeernes'ur e%sj *¥h the sgh &st t\%gy tefl‘f‘ftsC

al t er nat i ngr85agdnil ca/vaj:fe cauhd ghipreddurerd | s.ledomcﬁt opelmetiegpedtabeel y
connegd gutasixo%ecwi{%r PRECONPS DOSShB! ¢ a§oearcsault}1|ro%f nt 3§ ccant rol

openi ngs 1 26 sliding ternate y~ past d7F fows out of the
central 1 SarBy<EGGH Wil r‘PﬁéﬁFbaﬂiﬁ The oﬂt% st stdervila & dpeni ng 28 and

via the outal eft 3BebbABL! he diprshbg, 2.1 8. fﬁ%tan@lpépa@ﬂﬂ%v aR|lspective
arrangement of {he, S funciona), paft shn the form ol Lhe [low splitter 7
1
| paths 17, 18 and the control openings 19, 20 to the
15 side at the front in this view. At the same time, on
the other side or, here, the rear side, the path via
the central flow path 27 to the opening 28 is free via
the flow openings 25, 26 arranged in pairs, the latter
being hidden.
20
In the second operating state, shown in fig. 4b, the
relationships in the converse state are illustrated.
For this purpose, the contreol elements 12, 13 are shown
as having been rotated through 90° with respect to the
25 flow splitter 7 with the aid of the shaft 14 and the

bearing elements 15. In this wview of the drawing, a

——

high pressure fluid HPB flows rearward wvia the flow
openings 25, 26 cf the control element 12. At the same
time, wvia the flow openings 19, 20 likewise arranged in
30 pairs (19 has been cut away by the partial sectional
illustration), a depressurized low pressure fluid LPB
passes from the front side of the view of the drawing
into the central flow path 27 and flows out of the
fitting from there via the opening 28.
35
By means of this solution having the control elements
12, 13 arranged on both sides of a flow splitter 7, an
extremely compact changeover fitting with high

operational reliability is provided. At the same time,



the control elenents 12, 13, the shaft 14 and the bearing elenents 15 of
the fitting 1, in each case in partial section. Here, fig. 4a showd & MAY 2006
first operating state and fig. 4b the second operating state 10 with the
parts 12, 13, 14 and 15 rotated through 90 in each case with respect to the
fIOM/spIitter 7. In fig. 4a it becones clear how, in a first operating

stat e, | suce P o] fl t. 7, 18 and
t he control opgﬂfr%eglslgqf Z%J#oqﬁj E?ghm deﬁq #gg wgﬁt C%\% C%slkb\s'l/jl%w At the
same time, nerdethe forhersusinde 2or fitdriag t movldhr ks de-’,edlheecpatﬂrp viaa the
central flow.path 27 to the opening 28 is free via the flow openings 25, 26
arranged in pairs, the latter being hidden. 20 In the second operating
state, shown in fig. 4b, the relationships in the converse state are
illustrated. For this purpose, the control elenents 12, 13 are shown as
havi ng been rotated through 90 with respect to the 25 flow splitter 7 with
the aid of the shaft 14 and the bearing elenents 15. In this view of the
drawing, a high pressure fluid HPB flows rearward via the flow openings
25, 26 of the control elenent 12. At the sanme tinme, via the flow openings
19, 20 likew se arranged in 30 pairs (19 has been cut away by the parti al
sectional illustration), a depressurized |ow pressure fluid LPB passes
fromthe front side of the view of the drawing into the central flow path
27 and flows out of the fitting fromthere via the opening 28. 35 By neans
of this solution having the control elenments 12, 13 arranged on both sides
of a flowsplitter 7, an extrenely conpact changeover fitting with high
operational reliability is provided. At the sane tinme, 1 8 MAY 2006



- 13 the nunber of sealing points and pipeline connections needed for such
a fitting could be reduced to a mninum 1 B MAY 2006 - 14 Patent clains 5
1. Afitting (1) for changing fluid paths, in particular for install8MAR8l
conprising pressure exchangers w th tubular chanbers through which flow
takes place alternately, a rotatable_-chgasing and distributing el enent being
arranged inside a 10 housing (2), the housing (2) having a plurality of
connections (3, 4) for connecting lines of pipeline systens, and the
closing and distributing elenent rovided with a notor-operated drive
shaft (14), characterized in that® Iﬂ%ﬁﬁ% T ter 15 (7) provided with a
plurality of transfer paths (17, 18, 27) is arranged within the housing
(2), in that openings of the transfer paths (17, 18, 27) are arranged at

two axi gl ends (40, fit}yiagd aqn) t heoei r enahgrience ﬂfui[d'le ﬁ}é@ms:spl itter (7),

and in 20 that a rotatlggE I|k ntrol el enent g i_s_arranged
in a sealing narfer t]%ﬁﬁi %q%%V%pFF?F%F 17¥Iagr§S§P5§|ng

el enent. 25 2. TdrecHangéng aW1tha|ﬂmUu1arclahambershathmbeghzedhlch that the
end regions (10, e fI ) are_¢o d : t ubul ar
chanbers. 30 3. %%$}f?%¥ég p 3?{%}£§Eeﬁ % rOtéggﬁi Cﬁgﬁéggz

alne in ¢ arac ed in
that in each cassn@ d@ﬁﬁé@tm@nnqcﬁlamgupMQﬁxmm)autanggﬁ;nmgs®¢eafIU|d

(HPB) apd a di seharpges (89) , ofhboWoREESIUr @ )f I AL PR pREBalicy of
connections (3, 4) for connecting lines of
pipeline systems, and the cleosing and distributing
element being provided with a motor-operated drive
shaft (14), characterized in that a flow splitter

15 (7) provided with & plurality of transfer paths
(17, 18, 27) is arranged within the housing (2},
in that openings of the transfer paths (17, 18,
27) are arranged at two axial ends (10, 11) and on
the circumference of the flow splitter (7)), and in

20 that a rotating, disk-like control element (12,
13) is arranged in a sealing manner at each end of
the flow splitter (7) as & closing element.

25
2. The fitting as claimed in claim 1, characterized
in that the end regions (10, 11} of the flow
splitter (79 are connected to the tubular
chambers.
30
3. The fitting as claimed in claim 1 or 2,
characterized in that in each case a connection
for a supply (31) of high pressure fluid {HPB) and
a discharge (30) of low pressure fluid (LPB) are
35 arranged on the housing (2), in the

circumferential region of the flow splitter (7).



35 arranged on the housing (2), in the <circunferential region of the flow

splitter (7). 1 6 MAY 2006 - 15 4. The fitting as clained in ClaimﬂﬁMﬁY?ﬂﬂB
3, characterized in that at |least three flow paths (17, 18, 27)

arranged in the flow splitter (7) ._5®._The fitting as clainmed in claim 4,
characterized in that, within the flow splitter (7) , at least two outer

flow pathsg(17, i) aﬁriectq%ﬂe%s,ed d10 Bned) Oy, Pressure sidey (HPB) and at

| east one central 10 flow path (27), arranged between the fornmer, is
connected to a IBRIHEHHZES| dp (UpBy. at. 19astf ithiery &d0¢ apa®dsin claim

4 or 5, charact@ri,zedgin 1hat ere gfrABHEJ eimf Qe Ng143 ed &r(29) are
arranged i n one Q7I’ nore of the flow paths (17, 18, 27). 7. The fitting as
claimed in clai n(wi,' 5 or 6, <characterized in that outer flow paths (17, 18)
20 haves a T-shaped course. 8. The fitting as clainmed in one of clains 1 to

7, characteriz in.that the flow splitter (7).is, constructed, as.a housing

insert. 25°9. T efiﬂ?ﬁbn%sa(,sl a?%%fg?‘h &Inaiéwjr%%mcﬁar a@?ae’f?‘i‘é%rl?%dthat t he

flow splitter (7n ishesonstwitdtied abkearnfladawt epthangeabl®) | nsertlessianged in a

sealing manner._ 30 .. Jhe fjitt] S ai i n f clai 11io 9,

characterized i rtf‘fﬁa%]’?%%% %rlg\l‘?’v ?ﬁ%?eﬁj{ 7) ql%g %%‘%s??ﬁgtegé%ggscf céer am c or

a coat ed conpondyich 3srdssurfmesi et i (BFPEds aridi akdlieastneorn ctrinsll to 10,
10 flow path (27), arranged between the former, is

connected to a low pressure side (LPR).

6. The fitting as <c¢laimed in claim 4 or 5,

characterized in that one or more reinforcing

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

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

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

constructed as a housing insert.

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

10. The fitting as c¢lazimed in ocne of claims 1 to 9,
characterized in that the flow splitter (7) 1is

constructed as a ceramic or a coated component.

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

13) are constructed as rotary slides.



characterized in that the control elenents (12, 13) are constructed as
rotary slides. 1 8 MAY 2066 - 16 12. The fitting as clained in one of
clains 1 to 11, characterized in that the control elenments (12, 13)3 aYelfib
provided with control openings (19, 20; 25, 26) |ocated opposite one
another in pairs. 5 13. The fitting agcclained in claim12, characterized

in that the control openings (19, 20) of a control elenent (13) are
arranged teo-be gffset;: v A0St 1 290 hr - apet hary each,case in
relation to 10 the C(§'r1tr(J)r1IEbt enlnas F% Rl f thgﬁbfﬁg? coEtrgl el enent
(12). 14. The fFFFFﬁ§t§§léleé}| ned .t;hajhet&srﬁ cFanRfpsol ] eliements 1312,
characterized Im3l)haéréh reAded #l eReichth® i 18peh3hgdr e(Psovipded with

rei nforcenents % % % 2, 13.1, 13.2) on the side faC|ng away fromthe
flow splitter (75: %B) ¥Re3frf ORgoss (8 AMfednathite 6t RAWHs 11 to 14, 20
charac@erized in that the control elenments (12, 13) are provided with

rei nforce circunfer nce 16. The fit s cl ai med in one of
a5 15015, Bes Kaniaa 67 SERRTHeAnAT GATE hor oCHBRRECERaned 39) are
arranged on thelﬁndhatlﬁhelEbﬂﬁrdﬂﬁbﬁémeg§ptl$IeEO(?bflﬂ @iotkerr-oflo form
narrow bearing es .(-34)..30_17. Th pttin ne of
clainms 1 to 17, eigﬁgggctéﬁﬁze&ﬂ?na¥ﬁa?g?§egco%%ro:éé a%¥sgflgw% 13) bear
on seals (23) oﬁOPhérsmdeamacangtawayJJfr©@¢hheaﬁbnwuspreiaenot7ﬁo 35 18.
The fhiging as ehal EBAckB Cloplelihhs O ACS6T 1 38%nbNotlal tgesed! s (23)

are of a sliding_ring s
element (12)

14, The fitting as claimed in one of claims 11, 12 cr
13, characterized in that the contrcl elements
i5 (12, 13) are provided with reinforcements (12.1,
12.2, 13.1, 13.2) on the side facing away from the
flow splitter (7).

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

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

16. The fitting as claimed in one of claims 1 to 15,
25 characterized in that one or more depressions (33)
are arranged on the ends (10, 11) of the flow
splitter (7} 1in order to form narrow bearing
surfaces (34).

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

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



design. 1 8 MAY 2006 - 17 19. The fitting as clained in claim17 or 1S,
characterized in that the shaft (14) is arranged in a region of the housing
which is shielded by the seals (23) and is connected to the |ow 51 pmMgsGe
side (LPB). 20. The fitting as clainmed in claim17, 18 or 19, characterized
in that the seals (23) bear in a sealihg manner on the control elenents
(12, 13) 10 under the pressure of springs (24). 21 The fitting as cl ai ned

in one of ¢f %%tofggtlnggar§§tqéigfﬁkan 5?3 igpft.{14g dr;glng the

control elenents ses through the s&l tter (7). 22. The
fitting as claln%@aIﬁcéﬁéléﬁcha]n%hqtt@hgﬂ Sh%ﬁ@fdéﬁérlz%darﬁanﬁaﬁ t he

control elenents;f12, rdd)odrgrcoiechedst agt %ﬁé}@f&s(%lém@dfgyce- 20
transmtting manner. 23. The fitting as clainmed in one of clains_1"to 22,

characterized i nc#®at SERESconEPel é@@heﬁﬁ% (E1neqsyd ar eOcoRBer uéP¥d as
ceram csor coat esre2dueenponeNtspe4. The fitting as clained in one of
clainmse 1 to 23, characterized in that flow splitter (7), shaft (14) and
control elements (12, 13) are constructed 30 as a housing insert. 25. The
fitting as ztdai nﬁdei rf:o;ltajr@ 3s 8chaiRda wharaetieri zed insthat gealing
zones are arrang n_the C|rcunf%E§nce of litter (1), 35

t he fl
bet ween inl et ( a%%t%ﬁﬁ%? (ng) 36 tllﬁ% fﬁefﬁ%%gve'&?qcﬁa?ﬁ’éd 8ne or
nmore of clai ns 1se&bi2b, namareact eni zatk | pontiaolt helémbubar clanbés of the

pressurg convertgls@y e fONPECLErEO0P"Eprings (24) .

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

15 splitter (7).

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

20 transmitting manner.

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

25 components.

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

30 as a housing insert.

25. The {fitting as claimed in claims 3, 8 or 24,
characterized in that sealing zones are arranged
on the circumference of the flow splitter (7),

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

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

of the pressure converter are connected to one



1.8 MAY 2008 - 18 another briefly via the flow splitter (7) by the
position and the size of the control openings (19, 20; 25, 26) durﬁﬁaﬁﬁ 06
novenent of the control elenent (12, 13). 5 27. The fitting as clai im
claim 26, characterized in that the_pgﬁigion and size of the control
openings (19, 20; 25, 26) permt a flow changeover which is free of

pressure surges. 2 _Lhtti a | gined 1o claim or,_ 27
characterizedirF%é%ﬁé%l§2?ﬁ%i&oﬁ¥%%l§%%e%h§§sSé%kftiﬁ;%gé,]ﬁ%)t% a
tubul ar chanber pesiticemeandanket Bieec ofnddteed aritto bperemings eVidus| y
cl osed 15 contr opgﬁgng§eﬁlgﬁ_%qb_ SE_ZQLVgRe?@otggr t%gbuégétggfnber and
vi ce versa. 29. e fitting as claied in one of clalms to
characterized i reltemant debéndihy- on the flow rate 20 of the pressure
converter, the position of the control openings (19, 20; 25, 26) is changed
at a continuous_and/or discontinuous speed. _ ‘
27. The fitting as c¢laimed in claim 26, characterized
in that the position and size of the control
openings (19, 20; 25, 26) permit a flow changeover

which is free of pressure surges.

10
28. The fitting as claimed in c¢laim 26 or 27,
characterized in that closing contrel openings
{19, 20; 25, 26} of a tubular chamber is at the
same time connected with opening previously closed
15 control openings (19, 20; 25, 26) of another
tubular chamber and vice versa.
29. The fitting as claimed in cone of claims 1 to 28,
characterized in that, depending on the flow rate
20 of the pressure converter, the position of the

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

continuous and/or discontinuous speed.



