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DESALI NATI ON SYSTEM AND ELEMENTS THEREOF FI ELD OF THE
I NVENTI ON This invention relates to desalination

W@ yEbes®42 i n particul ar reverse osnosis (RO  PCT/IL2009/000046
desal i nati on systens, including a plurality of
pressure vessel s, desalination nenbranes used therein,
equi pnent for nounting said nenbranes and neans for
estimating their operationall conditions. BACKGROUND OF

VAT GR SESEHAMPRUNERTS BHERIDE k1o

RO desal i nation systemis shown: The RO desalination
system of the kind described above generally
designated at 1 conprises a plurality of pressure
vessels (PVs) 2 held by a support construction 3, the
construction 3 conprising holders 4 for supporting
each of the PVs 2 in a horizontal orientation. Each of
the Pvs is in fact suspended by the support
construction 3 so that it is supported from underneath
FIELDSOYETHE INVENTIONong its | ength. Each PV 2 has
front and rear ends and has a centrally di sposed
per Mibagt envieatien celates db edbstlmation rscistﬁmpr ird perticlan gewersg osmosis

(RE) e Jsrlgrgﬁf)orelgg f tlplglg]]u ang Oéh%iaﬁ ?g@rpr%i gﬂeu %vss?sn QUesalination
mérrhhar uéé@nﬂﬁﬁdiﬁdeﬁh probs& fo‘i ofbuRihg tAd ané@b@ntd BRd Gneans for

for suyﬁpl ying to the PCraw fluid to be desali nated,
estimating their operatipnad gendiBos. bri ne (brine) |ine (not

seen). Each of the PVs 2 has a plurality of RO

menbranes 10 nounted therein, whose typical designis

BAGKGROIND @F THEAINKENTION Fi g. 2, the menbr ane 10
ﬁﬁ?ﬁi(’)fgééﬁ Rohbiieaes SR 061 KpaRois efePalgeraience to Fig. 1, an

t t Hﬁﬁ@{ nd an encapsul ati ng
?gerdfgﬁlﬁcﬁﬂes%h The %ﬁn QEIS(I“?II?-I ayer nenbrane sheet
14 detfei R@ slesalinefie syssind ef tie kimdesaribelcabovh gpraydlly designated at
comn |ncntat wWth the and a_ pernea
1 Gho R Pl ppoerrwe st s BV DRy £3irpy BRHTRENS 3, the

coﬁ&[’ﬁcﬁﬁﬁ INESHpi §8E hYRIERT 4 Y3 s‘ﬁbp&ﬁﬁg Ras&s 6€ PV ghintdhBorizontal
sheet by reverse osnpsis, i.e. pernmeate. The perneate

orfepisgion. Edch of sharBY s b mrfaﬁ@p@gnqgi @dﬁﬁtsggpqrb porsBetismd Faythat it
is tslllpéaoggﬁ ggqaﬁl%ede Vggl{hc;{l s aﬁ %ﬁ{tsegio%{ts drawal from

ron ear ce ofts 12a and

12b TRATV DU dréi Spé créar\eaﬂs/ anbyad & eatitrAlyddisgaed eatiscate tube
of the perneate tube 12 of

comppaied fo3 EputRrRgctiige Sl dpe ﬁgﬁcﬁ‘g}eﬁ&%{ GEBVITY thrsreapaduct line
(nh@%%ﬁ)sat]tﬂ@rea? end of the PV. Each PV 2 is further connected at its front end to a
feed line 6 for supplying to the PC raw fluid to be desalinated, and at its rear end to a
brine (brine) line (not seen).

Each of the PVs 2 has a plurality of RO membranes 10 mounted therein, whose
typical design is shown in Fig. 2. As seen in Fig. 2, the membrane 10 comprises a
perforated permeate tube 12 with a multi-layer membrane sheet 14 wound thereon
constituting a membrane core, and an encapsulating outer shell 18.

The wound multi-layer membrane sheet 14 defines a reject side on one surface

thereof, coming in contact with the feed water, and a permeate side, on the opposite

surface thereof, coming in contact with feed water which has passed through the sheet
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perneate | ayer 14b positioned therebetween, and a feed

spacer 16. The multi-layer nenbrane sheet 14 is wound
woroovhgreper neat e tube 12, its front end 12a beP@DIL2009/000046

adapted for fluid communication with the feed |line 6,

constituting thereby a circunferential, feed inlet

port 17a of the PV for conductl ng rawfl uid to be

desal i nated thereto, and it<2Tear end 12b being

tie;d I ,

R R P A
adgmed fol%blledtlntgmm:’pémmatet ’Whldhll it hdapaedafor ofithtdnewddrfrone the PV via

. t d . F [ t
s & EXprrcER BRI, Aok 1 et ool el fpghend rea
en&@gftﬁgﬁelﬁ{ea{enﬁb?yl of@lefrﬁé?l‘ﬂ)r% fl.ly in the direction of

arr ows . Pernmeate P is collected by the perneate
t ubdhg zmtﬂcm lexért memboanghshekie 14 rqompnacﬁd twe anembnam ézttyers 14a, a

pePBiS JAT 14 S seRA afe on B NGB T o R i tever

méhbrasdEREET isttvod b€ thedfdiinedid butt 12, e ff@@en€nda being ablapted
the PV. In assenbl the menbrane 10 i s lLocated withjn

fox Aeidrspromunientiqrhaitht the feechHne £n qonssidptingetheshy & plsrumaferential,

fe&f‘ld's?ﬂet %gﬁ 135 %f ??ggfft)c}? g&nﬁ}(ﬂlc@lli%raf\x; A B deS@nal Eﬁ%&ﬁ&%%o and its

respec circunferen por t
redr 7endi Rbcbeing atiegted doit fleidf @etntnication, with dhd bﬂne diae, constituting

circunferential Qrt 1 to.the brin :
therplea chgpicregtah ﬂn%loxﬁ%% 12D 2B ) frae Pyhdlavafof the brine
thifefyp,ane 10 is inserted into the PV 2 horizont al | Y,

and is displaced within the PV 2 until it reaches its
desiln @peﬂauolatfe@chwatee Feis prowidesirtothe @a@m@r@tlﬁb i¢adanlet port 17a

ds 2 are opened
o Bl b 18° RE ek pladifiofh By FORE St MSH Ralsad: Bompane P
is 8lldctedrgne b@rr@éalf@mbs |1d o bhie fieelgh the\iRve hnd felafe tanthbperts 15a,
been known desi gns in which PVs are dispose

15pe respeetiviely, qndebripg ésometivessi feépreedt pas r@na%raé@ o8t isorpmoved

f anes
eoffigh R lARt Bl oRBRY i PR ML SRR o TRIBUA0C
| oadn ngseathlly, thd ﬁﬁsdihﬂ@leom istedatedneishin sheaP 'y @nach lihay the front and
conplicated and tjnme consumn cess, ch PVs are
refinBEAACAts RO &92-al Ukt cw&ﬁs& ﬁﬁsfwaﬁ aqreésrearepsme&wehnes S

re%ﬁ; oV otﬁg ?rgg{ ;ﬁ%@nﬂéﬁ}e{-’é'ntlgl V\g&?i% 15(8%%%%%%}'&) ok feed line 6, and the

redr\bifedihifepbhtiad portdi7hgs canndéted tqr @n briagpeet s of t h e

ention descr el ere a e rQvi de
q esﬁﬂéh%ﬁlgﬁ/ g}e‘g}ganedietp g}lg(? ﬂg ]]9%/& ﬂ% % 105 1nserted into
tha MARgRsRBhEllly O bnd sl disphided @Gl fat PUN2 ﬁﬁiﬁb B R@BhdsNite desired

desal i nation syste met hods of their operations and
location therein. When unloading a membrane 10, both ends of the PV 2 are opened,

whereby the membrane 10 may be pushed from one side of the PV 2 to exit from the
other side thereof.

However, there have been known designs in which PVs are disposed vertically,
i.e. the PV having a top end and a bottom end, and wherein loading and unloading of
membranes was performed through the top end of the PV. Since loading and unloading
of membranes is a generally complicated and time consuming process, such PVs are
known to employ a small number of membranes, e.g. one or two, and of smaller

diameter (and thus of correspondingly smaller weight).
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nmet hods for nonitoring operation thereof which are
particularly suitable for reverse osnosis (RO
waele®alssat i on, but may be used in other types PET/IL2009/000046
desal i nati on systens such as nano filtration (NF),
mcro filtration (MF) and ultra filtration (UF). It is
sui table for spiral nenbrane described in detail in
this description and sui tabl® to hol | ow fi ber
RESF3FH Ieﬁ‘fGNdi ng to one aspect of the
present 1nvention, there is provided a desalination
SySt@é&ﬁﬂ%d & FRnfadPebts AF tHeYpréfenLinQaE RInEdEsQIRADEIRY there are
vessel s (PV) each having a |ongitudinal axis, oriented |
previdéd Wasplingtien syvigns.udisalinationi wembenesfarrangemerfs for mounting

de}s‘ﬁ{r{a{igﬁ!mgﬁ.rﬁﬂ&asﬂ APde ﬂ&ﬁ'o fiyg%'n‘fj ﬁgﬁoaflo@gtpéig ao%%ﬁa?ions and

O receive thereinap urai’rt Y onerHesal iCnat'ton

m&hﬁ%ﬁ’ ﬁﬁiaﬁonitdti:'ﬁlgl r@;ﬁfﬁﬂﬁﬁﬁﬁmfs@ﬁ attech alzopatitiiarly Gukibl®$or reverse
menprane within the PV having a total wej ght. allow n

osmpsth (RO) desrdinpiien. hut maynde piset @rrthsrivessty Bsglipption systemns such

i he.: t he PV

e R R B E SN e

spahb mebbranst datctibat iddetatlant thes desctiptoadl awnd iseittbde itomolddéw fiber
thﬁr@;’vs’ aeg]d the paraneters n and D, the weight of the

my HifésY@l'so al | ows preventing displ acenent of the
Menbs @ReEnMd Sl ashbst oP¥hedittdeRBinFémich, Rk fsipRbvidledod ddsignation
desal i nation process. Preventing thernmal expansion of

system wemprisingsa rderalipl of sdongiated| presssnitvessrby ¢BV) wieehihaving a

10t hludljF:r}él PLGY EHeuddMsddn Hlat ttﬁg 18@1’;&&%%1 V&IISC Iﬁlér&%uisa&e a vertical
PRE NI GH " pr eSsure Seawater ares from |Ow pressure

oxﬁ?@@ﬂohp fah@'d o ddI RV arkemg adetp];wdsto Weeaive hsteimausplutadiss n of
of _.insul ation and intrusion of seawater  in to .

degalingfipn seatbres dibe tnerphyanggdogat ,%Offﬁ thegpgamost membrane within

) S . ' ¢ o .
o2 FIRFSPSol LU OISR 0890 o s I i
expendiomn o€ shevilowemndsh endtvbrabe i wherplgy e ¥ is Hieemofhgny additional
.ner hods, ar.e based on spacers and washers which are not
ligfling GCPASY- | t requires opening the PVs several tines

a YeRsh&iR8 DS 15hovad Mgkt dBitS ihd GerBbd] URtht#ios HfRE PY's, and the
or

mechani snms_are conplicated and usually not used. F
passmetptsen adl Rathebweight ¢fgthe mepdranegpise ablemisi seneatihy disgplacement

ast 18" an vVen re.partic | I . 16"
ol Heppblans? Wi Y B8 PG4 St Aot B B Shipeess.
of negbeingsherainl bepaatioh @8 tHe mMémbaésgapaell a Hisplatstmerd thereof
| east 8, and even nore particularly,at |east 5. For

witkinpthe X&k pestveris (st ef the envpge Whishonselaisihe dighgpresqug scawater
BT bl D RAR T 8, IRy s o of
inseatidn ahd ifitresiod of/ aeatempl ©slesdinetedtppoddesal | nat i on
nenbfna:{]cﬁﬁiorr]l?}/}ilengoo%ev}aﬁi getme%fc aﬁgv?/y E:liminating the need for a shimming
assembly adapted to prevent displacement of the membranes within the PV. Existing
manual shimming methods are based on spacers and washers which are not effective as
it requires opening the PVs several times a year for re-shimming. Existing automatic
shimming mechanisms are complicated and usually not used.
For example, D may be at least 20", more particularly, at least 18" and even

more particularly, at least 16". For the latter case, i.e. 16" membranes, the number n of

membranes may be at least 10, more particularly, at least 8, and even more particularly,
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80Kg. In particular, at a tenperature difference of
15C, thernmal expansion effects may cause expansi on of
w@bwansBmm f or each nmenbrane. It is thus al so PCT/IL2009/000046
appreciated that in a horizontal configuration, such
an expansion can prevent proper closing of the PV
requi ring applying pressure to the nmenbrane or
shortening portions of the-donduits thereof, a process
| egant| [ y. L0 b ] ©
ot fafOf cho uRUBLAES ohta YRk R poeR REHARBRTET e mamber n of
mentrhe thdl bbas teasis f more partitulbdhgtatdedstl 6, endinardipagicularly, at
axi s thereof is per%endicular_to sai. d horizontal.b&;g
about

leagf - Rheeaboye gxamplepyeler 1o ajeslingtion megiianies faving a weie
8Okgereby | oadi ng and unl oadi ng of said nenbrane into

sdid PV through the end of said PV renpte fromsaid

hor iz partiatlah at & tesnpetatae. différehce dfel 586 otheria sixgansiant effeals may

be possible to provide sinmultaneous .l gadi and . .
canghs SSBRIRG 2RI D] SOt MREFIR AR S U Al Aneripted that in a

N3] 55 ekParfhcA] ptdventPMopef CRAINENSS the PV,

h°§%/?¥’égh%“g%?‘falﬁg’@e?‘%m§‘?§i gaf t er? tﬁe errl[dyo es_ai d N \/ © )
requiijirec epylyingi mressord o teametndsme sur shatening| porbensy ef ther egapduits

to as a 'bottomendl d the end, remote from sai
i S mitees SR ey dy foif AR nb B R rpnecment.

| oadifg P& Gnasnlanask Reovnfedo6h f0heBLonta basebsurfaet ancledhat said
to as a 'top end'. Said horizontal base surface w ||

longitudisl pxis dhergofris paspendiswlas feesaid horigaatal bege spdiqep - is of 2
nd. t o S Sai ] . i .
<o PR RB e R o SRR fBia SR A i
P ishRMm the et 6f daidiPV eehetedmmakdid hvezhntal dasysunfpcé.r om
sai d_system per nreat e, produced t hereby,. and i ne. Sai.d
bot t Wi phepeavieiegienqt ﬁ%}’%}‘ePQfP oaobide §g{1‘3{%98?1{5019?&mg and
S 1 ' laRhd bhd@ uB¥mb Sccess to each of
R AER PRt hy St ch o
thédBVs,dorh dxsamerfesght levehus, sai d bottom base surface

may constitute a potta rvi ce/ .mai nt enan | at f Qr .

IRy s Por BbERRTE I PORLA AP aUp will be
refoRS8 154§ haASRARYn® 3RS thd seretot®Bromedard B6YirBatdhasasetice, i.c.

platformat |east for said top pipeline grid and for '
thé eadithnepabrviighlengling ansaundoadinghisaeelormed, vaH i rgfepred to as a 'top

pt.ed .t hat sever canf.iqur.at fi ' j '

oS3 TR A AR L o0 Bl O PRSI,

one THe Bdiwni ahd i ¢ids af sdiaPVanmpy pe bdapeed for dommetion to bottom

provi de feed supply and front per e, repoval .. an .
anddpp pinskng E’fédﬁfqg(%u%mbiﬂgrﬁéldaﬁ’ate}ebggﬁ g@?%ﬁ%&%ﬁ%ﬁ‘g removing
frGh sgakga%gjeﬂﬁ&[té‘ﬁgoggb&i HB¥bP MY ibfiGe LT | e and rear

perneate renova )
Said bottom pipeline grid may be disposed on said bottom base surface, and said

top pipeline grid may be disposed on a top base surface located above said bottom base
surface. Thus, said bottom base surface may constitute a bottom service/maintenance
platform at least for said bottom pipeline grid, and said top base surface may constitute
a top service/maintenance platform at least for said top pipeline grid and for
loading/unloading of said membranes.

It should be noted that several configurations of the pipeline grids may be used

in the above system, for example, one of the following:
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top pipeline grid - feed supply and front perneate
renoval ; and c) a conbination of the configurations

W@ 20090843 b) above, in which sone of the PVs aP@I/1L2009/000046
connected according to the configuration (a) and sone
- according to configuration (b). Wen a PV
accommodates therein a plurality of nenbranes, each
havi ng a | ongitudinal axis:Jsaid nenbranes are stacked
one on,t of the.ot her w.th I [ [ a
t here g‘%lioﬁ%i %‘P%&W&ﬁﬁ %Q%g ¥ %Eget g%lgn%%gnx ?gldo%&galpgmeate
PV. Accoretidgl,tead doff piptlhergrals{irite anfl redrepepneseremoval;

invention there is therefore vi ded .a nmenbrane
adapt & Pofieye nieclise\eeid it HFOP{PC%%_B e qngiTgan pormeats removal, and

conpri si Ll _ tai
tugg in gﬂ’rgprgf?dgn"géfipn@éﬂ buppBMGTd fBSht Pelineate REIVEE

having a | ongi tudi nal axis defined
t her ead)ongpmbimationiof teyeniigarativané) ehé éb) ahoupdn aytiehepme of

said main c uit, and an outer shell i }
said ne aﬁg%s‘ﬁ%&’?n%egr %‘icﬁr@?ﬁ go glbet 8‘?&5@3%&?@ g’g d some
such WECB@JHr&iﬁQt&B@{tﬁgi&ﬁfohsb)'.CS as to axially support,
when | ocated wthin said PV, i ght of

/, most of the V\g % .
pr eFéhear aie dicpompedatey therein | aapluraliy i ragmbiales, @ch having a
thereon. Wth. res 0, ve a ith th
o SEABET e Sl GRS bR G23RS6} O i wi e
loﬁlﬁﬁin@U@Jey tigirasfusrilling tvith oelbdgibelisg prisof said #M- hat

en using the pipeline grid configuration (.a), the .
UpvidregoRIEg ot FFHHET RSPesie the e aention 'ilﬁfedﬁﬁeF@fe provided
0P Fithth 2PVIRYRT FhefibiRie! dodtprisi i
a %ﬁﬁgﬁaﬂﬁggagf ?ggt%(%@é}g%%e | oad exe(teed on toﬁfciebrlgtjntge? .
coadht lsudf assagha penieatzrtebe 8l a membtane dhaying a loggivedinalsgis defined

appreci ated.that when usi the pipeli Neld :
GBHPRG NG At bR S5l Suflghftp, copdpiy and an
o GefalilcAfeHindPRlid Bfenfras thedt,t Whirbia smdrivuenesbell ris af such

downward direction, which may prevent di spl,acems,gtp\pf
medheninalndhasastasisiics a4 to avalyPypgorti whens logaied iy sad PV, most of

syst whi gh _may oec [

e T e b e S e
i NV ewithQBspgebetoeth abprexspdecbfahepndsernaveivprangithe pipeline grid
mai n condui t, having a Ion%gijucii nal axis. defi ned o th

arrangeraents) rgg,ew\%@y eslipcussgdy Thshepld obry @pprec dHB? Syhen, using  the
i | | | L PiQ)i Ba&aABMted applies

pipgHRI RO EERIONT o) 1GE SpRaRApInE DL ISR ted app
pressutd ahe anémslnbats ioranf wrward digeetionn whikhomay weetively regluce load

oriented PV. Acc r%il n teo a further aspect of the
e’iﬁﬁ%‘i@’ﬁ S e Flgﬂ ?ar?glné W2RS 5yi ded an anchoring
g;; ?)ﬁgi@[ﬁgeg\?%%? t!it gllgtﬁg&r&i @ppretiad MbEDRARS Qs e apipeline grid
configuration (b), the downward flow of the fluid to be desalinated applies pressure to
the membranes in a downward direction, which may prevent displacement of the
membranes within the PV during startup of the system, which may occur when using an
upward flow.
According to yet another aspect of the present invention there is provided a
membrane comprising a main conduit having a longitudinal axis defined therealong,
wherein said main conduit is adapted to engagingly receive therein an anchoring

arrangement for suspension of said desalination membrane in a vertical orientation for

insertion into a vertically oriented PV.
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di aneter d, said anchoring arrangenent conprising a
central line with circunferential suspenders arranged

w0 b@pesieang, wherein each of said suspenders i BCHU2pW9H0046
to assune a first, retracted position in which the
radi al extension of each suspender about said line is
of a dianeter di<d, to allow insertion of the
anchoring arrangement into-€aid conduit in said

retracted positd and .a con . i 4 |
o SRELBLPo s BN B Dl SR 905 0 o
anc%@tiiﬁjg Iahaﬁ%]én’ieanfoﬁ sibpaisires! d3nembiane dlabing 2 oeegdmenduit of a
t

etween the suspenders and the central nduit's )
diamgtef de 8aifl mnehQriNeEFNSFRENLFONINISHIS 4 ﬁg}l@i ine yfhycircumferential

usdl) céﬁ:f')sr drfb?ﬁggcg ag%gdéﬁ%?%hé@ﬁl &eh bPsdil %ué%féﬁﬁ@r@fs RAape@kéd BGume a

anr's 0 engage anchor| el ement’s o
firspretricdsdpubition inaitdchrthe madidrestensiohof esusyepenidenatyiut sad Hne is

menbrane, For exanple, sajd conduit may be formed with.. .
of 4 Goo i st dn PlanBRerinscsLBe SUrRBER angran: J1a Saq Cohduit in
id e iy fiDeheR MGl 8ension of

Sa@ 2%%‘%% 9{2}1{8 ghgﬁ%g&gﬁ?dgﬁig%lp gé&s éc‘)ggﬂ.‘l(%llrpllrﬁlot 1i nterfere \MCI%SI!]OII ?
eachhsepdeadbonn st lmaiidofe danziee A4 tte rHawi enghgemens between the

mai n conduit may have, at | east ayer .of .el asticall
sugRSFA B (ERE PRI I] SHEEPISET B CROPEsPE
Wi t ?Qildt alﬁ)dﬁ%ﬁh% rdrfBger&f B3y heafiC RS fiifh Bf rANGEMIEN mdehynism,
be torned wth suspenders adapted to engage said )
adapeddotonerigage pachoring|elapents pretfpimed in wréd siaim pepdugt forsyppension
extent sufficient t I OV] . ' i
of RRRGTER 08 o RS SHENRABU B L ORRRENEN :Bleefllapted 10

receHEPERESHSndIBY hbeksi 6F daltk afdbfingfarfanggmeatti nsould behappreciated
t hat the anchoring arrangenent

L ¢ ha bee sting |jke
thag lsaid @nchrgredsmpty gloglfqlcq g}terggp Wit the ppﬁé‘gq)rb?fsagia@ambrane.
Sus %gl%g%t%ﬁ@ysaﬂfg rhdin { Raf@ rrﬁhffhc?@g At 1agh gefbt}/efr%gt’ééstically

for entral portion-and at | east two en ,
def@mbblen matirihoatiowmg defoosatien shetesf ofithoat punetuting| and said

portion, said attachnent nmber bei ng, hi ngedl .
an iy PHRBAFIIS! G Koo Pie SSRPRS HGaMEd (1§ cngage said

dePRSUPR RafehihShy ela9RS8y RRSIriNitith Anhdx@dht istiffR¥dn€ A6l provide safe
general l'y paréﬁlel to the central line, and a second,
suggiensioh i sdid pegitiramen i n which it extends generally

transverse to said central .line, i i.d
posi‘tEHIME 4P P ?%@ﬂﬂgﬂ&es h‘%‘gfrd %Sgnddée& e lyf %ér Wi form of
préfjeStbraC QIBANhatwhé Ahéhosiap driaRgemcnohekih bee sl likeshape According
said attachnent position, said end portions are
to spepie darticulpsadesigiaispidt SUEPROAPTSBRY 5y 1athe %rms%e? B Rifpghment
mcoggru Ootrmteg g Qé(nﬂfa;l I8t YorE BRPAE 1ELE (B GP P6rtions disposed on

ordrng to a specitic exanple, said anchoring
opposienN gt nbf naid comyuli patiat, _bm'dsattmhmehhfmanbﬁb! b(laing hingedly
o2 S0 S8 LSS 4L S IPR icn i
e Benerh il hALRY 1B R deh@A) lideNartkhd Sdtohd, attficlBfk@i pesltion in which
it extends generally transverse to said central line. When in said loose position, said
attachment member is adapted for displacement within said main conduit, and when in
said attachment position, said end portions are adapted to bear against the inner surface
of said main conduit to thereby firmly engage the membrane.

According to a specific example, said anchoring arrangement may comprise at

least one inflatable member adapted to assume a first, deflated position in which it may
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to firmy engage the inner surface of the main conduit
so as to allow anchoring said nenbrane, allowing, in

wao eoop/psieaserti on/ renoval of said nenbrane i nt oPET/TUR009/000046
said PV cell. Said at |east one inflatable nenber may
be made of a resilient material, adapted, in said
inflated position to assune greater di nmensions than
t hose assuned thereby in sd&i-d deflated position.

articular, the dinmensions of th t abl e
be iparhpte ik SR ipBA & gt B P ﬁqﬁ% gdapted
to il i ayrrgrﬁ%ge e Eﬁ}ll% lefbeC (ﬁntﬂb’ inbain ABRQIIHENEs t® allb® ambloring said

at ab menber may be nmade of an

merhvpes, ntiabiney, rinttem, absediv/omozlaph @ad meeabyangrEnte/fem said PV
|nflated position due to introduction of a fluid

cel (I iquid or gas) material therein. The anchori ng

ar rQnpaet oﬁ&ﬁl@lﬁ&'bl&n&@bérhﬁayﬂk@fﬁ&d@dﬁlﬁsﬁenﬁmatenal adapted,
conprise a single inflatable nenberdﬁ 36 b
in satdomflatsdipdsitiontto zssume, greaied dReRsERNs %qg%q% thereby in
salc{A&?]g X@{slt 1?)%6 %‘E?ulgrn ﬁ{éod’dnggs@ﬁsr (gﬂtg@ ﬁﬁﬁ&aﬂ?é/nfeﬁ%er during the

ané 1s éven tri buted about the
inflEeAbbsion A be tdacdt Mgin the Hiﬁmem lozﬂ thermodiocondyit.

erbevstog tathy aamSpeYEParB HeHlebEa MR PR fade of an
1mngmtaa§)fg 1%% ?I@IS?GL afeﬂaﬁ’eéﬁ R Xssfﬂn% thd RAbRAtpasitiAdde exiatrbéuttion

e Cent According to yet another exanple,
ofaSﬂmd(HdpﬁBJOfgmnmtermhgmmmt may conprise a nmai n body

d I I fl
recBi% Enep”h?e?lp'af SKoREGPOUVE T O T RS e AP R Cgrie @

sm%le fil ARk )S?eﬂraﬁig Bevoadrnt e4d feentral g Midﬂﬂlewa_fong, such
or any other gas) froman external source. Accordin

g .
that theSlbad bxetetluomt ﬂmrane]xtzm}g arangpaeninshie; Welhl ¢laihg ansapigrane 1s

tral
v ey P B e Cetil S S tprRave A A Rl BB ont may
cofpED b B0 iifdits nctndronshany dbpond andt dnchchirlt e and
eac first and the second ends w

thepsabing! so@s o) a‘@@badilam@ thelaad gaeyéedi pieh e SIINGT ¢ he
Th
gF e ﬁ(?rgmgrtgeygf E%a Gl aﬁ) eg§¥ ﬁgﬁghgdrf]{h:% %rﬂaﬁﬁl behbif rﬁéy)’ &mprise a

ne at

ma%) bbdy wkH sliilurﬁnzfcffsgﬂatﬁme Mdniters eatlebeiog redeivedi wx*dun a groove
el ement, 1I.

di st b t t
oo i T RIS St BE RS GO Re o
angﬂl\é%%gepsg%hl apdlhg Serend end. Thus, when the

arrangenent 1s vertically positioned, the

asy mbdeng()ﬁo dtitien fuirthet exahgphe mhqsamhynwa@@ggp'@at M3y gpygrise a

ce{ﬂ?pﬁ ﬂlgg; atll%h‘lgg% Ba 4 gagﬁ@ngﬁpg%eggo?éﬁg%tﬁé ﬁ? Sl gelgtpaﬁ 'hihé Qdch pivot
cldthénY hg@lﬂg Witk & efdtahd 936don8lcaiaAd fitted at each of the first and the second

ends with a pressure plate adapted to engage the conduit of the membrane.

The arrangement may be such that the pivot elements are articulated to the
central line at a point which is offset from the center of the pivot element, i.e. the
distance between the pivot point and the first end is greater than the distance between
the pivot point and the second end. Thus, when the anchoring arrangement is vertically
positioned, the asymmetry of the pivot elements may be adapted to bias the anchoring

arrangement into the deployed position thereof.
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adapted to bias the anchoring arrangenent into the
retracted position, thus allowng it to be inserted

w0 ni0g/08miezd conduit. When the menbrane descri bePCHI®I@/000046
is assenbled in a desalination systemaccording to the
first aspect of the invention, said nenbrane once
suspended, may be brought to a desired |ocation above
the top end of a PV, such tBat the |longitudinal axis

f said menb is ali i th the | ongitudi '
of Tk @by ket e teh i BEVBRoM Y Mied ifmen
adaﬁ%érc}ga blds thd ancRSRESTAdS Al @y Mhe Rélrefedaiositionaihas Aitewing it to

rane al ready Tocated within said PV. Wen used
be ins¢rteddnte\daidreoadwibr t i cal orientation, the anchoring

arr ement descr | v l. il L
SRR G enrRens QFRRB ™ hEISe b b2 R inasion system
accBfdifE IR MRS aspect R thé Giiletion, waidhmamptane ani¢ yuspended, may be

t d t ft th h t hat .. .
R N T R
of S Q%Hb?%#eq% E@&%ﬂ% tE%n Cﬁl{]dﬁ Skis @A shiatmv IR MBBrane may

con op nenbrane and | owered, optionally

theh e Qongéredririto said A0 hs] i feathestitsdrotioantidaeresbuts anotlier ipembrane
reaches the mai, nduit of a desired nmenbrane, and

already deratadrutlyin s3i |P%gondui t, whereby a plurality of
MenRynesselBwitRe PUS RE A Qettitaloidiiaionn ahe lanbigbring arrangement
arrangenent sinmultaneously. To allow this, the

deseribedjatrevt allews Gsitbsltancops gnssrang theareo pera rempal \igpghpem of a
of ..sai.d plurality of 1 cor di | ¢

oIy el TRty BB b Sl bhe on top

of Bleothslegici thanehest gk eondhny ieglighednihmetanathentset dnohoring

renoval of at |east one desalination nmenbrane from
arrpregemesnt MY bs iperierldalo e srate GORANIERY, the PR MRS ﬂﬁ’&%wefed’

e b | e Yes the mai
oofDORTEh RIEEOANRE el AaEHRhes IufT PRt g main
coRNENOF h desirdseambimadant erapethelattar bomsiuit, wWhorby laepltality of

R
a11gmiut5tﬁis9&1€ %n%ég‘aﬂl%hbﬁ&o W kRofPbiibudB 3@ bédrahé Bighebsaad lurality of

respect” to said first anchoring assenbly, and
meabrendsi r st anchoring assenbly is adapted to be

tjcally displ i th t Ld PV ,
S LTS Ht e mbass
twe | ARhb98y ARt sBaped ffof stmandlhof andeaat saerhleyalination
m

e adapted for nounting onto a rail system,
methbrevg fignt € top andspf ac‘@rtgq@%we(g]le@ﬁpgi_ p aisalds%tgzgﬂﬂng arrangement

coanr?glj%%l:gi anﬁrs?ﬁﬁc‘%%hﬁea ? cﬁgg c""?i&g% ?Arl &dtahimbR th8id PV, and a

I'Ng arrangerten ed with respect to a o
seorRl nlsrins peembbf atliygied for attachment to at least said one desalination

membrane, wherein said second anchoring assembly is adapted to be vertically
displaced, together with said desalination membrane, with respect to said first anchoring
assembly, and said first anchoring assembly is adapted to be vertically displaced with
respect to said PV, together with said second anchoring assembly and said desalination
membrane.

Said first anchoring assembly may be adapted for mounting onto a rail system

allowing it to displace therealong. Said second anchoring assembly may be generally
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present invention. A coupling may be provi ded between

each two adjacent nenbranes adapted for sealingly
wa@emwnegtskng t heir adjacent ends in full alignnket/Iamedno0o46

each other. According to one exanple, the coupling nay

be provided by a coupling unit disposed internally to

the main conduits of the nenbranes, which may have a

first portion which may be9%4tted into the conduit of

. one nmenbrane and a second porti Whi fl

simifatio TR BORRAABF e SREEIT FRET dha DLy PG Of the
'HHQ;‘L' r exanple, said coupling unit nmay be in the

pres{arg[rlm 0 1'8{6?1. fastener di sgosed externally to the main

condubupiingfmayHe previded helsveemeady oragiacentspemprage,idagped for

aspect of . the .present inuenti on . ided a
sealing, a(quqgrft}n(gHﬁgggcﬁgqﬁnﬁgﬁ% rlﬁg'ih L%“% %(Egvé#l%gﬁ{e&‘é%}dhavi ng

a | gRGiigitddne dhdplepdaptapling maeche peovidud by awonpling unit

desal i natron nenbranes therein, and an o i}lé nal f ¢
disposa itergalisc ip thedmeis. eQhils O 186 ARTRRERRS, SWIh THgdayR @ firs

menbr apes, sai Vst em.f r [ S Weadridt Yorti
ro SRR BRI b FATBRU RS, bt oo

whidh e bt Baehings tradondpit wfahd adjaceint sensans. Ascordintg @dgnother
at least in one of said PV, f idd |4 '
cxseicastsen iy ionsh b S G R PR o he

efein ea
Of i | i sensors is adapted to neasure at
ma ecgs@lu%ndgt%%ﬂtg E%%lgélil oW Nng: %qual ity of,a fluid ,
pasatagdingriosgh abtheeaspechioé th preasnt inygstion theeds provided a
desal i nati on nmenbr anes; and -0f3 i d
s oo 2 e B, bR s
recde8 alvd RRticRS doBAR AR erAB R0t ihBgid, ang @h optibual tohepling adapted
aspect of the present invention there i sngrgg%tiF ded a .. a
to couEct e adirepticdesebinationn Bembragssa fid cEE T nrgRme
nbranes.  Sai ' hisAingi #58acRE said plurali
ol of i ors B aboel Ul B SRR AE b E a0 said plucalicy
of §kre\M RPated@ )t lgaslin bt of sad PVubne phsesd depatibativnghemgbranes and
| east one of said nenhrane the . area of the .
thecoptisimah gourling, Bnd fVY}E?\R?IPa?a@ﬁ d%l ?lcgllplhl?raﬁ%’a%é Feﬁlﬁo{shlrso%dﬁlﬁted to
me%%ua%,?ﬁ%stgﬁﬁﬁo%e $RiAvigenbranes at the area of the

cording to 'st-i Il a further aspect of the
presend) iqnalgntdfom fluiepessing Hrrovghietl leestionalafigid gyo or more

menbr ane conpr.i Si n%ggt Ese%ﬁé one sensor adapted to
measur e 4FSEYIAN RHBOIGPCS;

b) flow rate of a fluid passing through at least one of said two or more

desalination membrane.

According to yet a further aspect of the present invention there is provided a
coupling adapted to connect two adjacent desalination membranes, said coupling
comprising at least one sensor adapted to measure at least one of the following:

a) quality of a fluid passing through at least one of said membranes at the
area of the coupling; and

b) flow rate of a fluid passing through at least one of said membranes at the
area of the coupling.

According to still a further aspect of the present invention there is provided a
desalination membrane comprising at least one sensor adapted to measure at least one of

the following:
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the following:c) quality of a fluid passing through
said nenbrane; and d) flow rate of a fluid passing

wao booongflsasai d nenbrane. Sai d sensor may be opePEr/ER009/000046
conti nuously, neasuring paranmeters throughout the
operation of the desalination system Alternatively,
sai d sensor may be adapted to operate in bursts,
sanpl i ng the above par arrette@s al ong predet erm ned

perlods of tine. |d se may, be d t to be

oper a% edluﬂilétb’r?éaélhn PRSEPA M 5%10 or

exanphye.f 3y Rt $&f fuid Bhsstiy tﬁfﬂu@h@ﬁﬁ rS@hi5rage. ‘. g by

el ect r| cal I nduction therefrom Said _sensor nay

adSpidegbnsar mmabmmwatdchc@tm@@ﬁlbéae%ﬂ%e%lpﬁiﬁm?‘ﬁés Vihwbughout the

nmgeasure n th reb | £ ®fvted t
opeganit g Jestiefion cuSpEe Ak BRLE AR (osoigitef e hllpied to

sensor
opeﬁ?eymeﬂu?é?s kRempERPTe dbb e paaastatsi edkihgkpte@enhm@a@emds of time.
wher ei n sald reader nmy even be_used as an Exter

povﬁemd e R At such

) ¥“§r$ gfn Shfddt 3&5@&:‘&‘1 i ﬁfd i on therefrom.
as, % @ﬁ’lne%a “Here B é{:ent&sa ensocra uCI hi s
Cas®id ¥heer fhebé edged tb sraposit dhtpeedusdd h@ﬁedtonébﬁ jgeasurement

sensor, electrical induction_ between, t I S
akanipersld SERUIE OB 6 IS e ok PSR SN

daqé‘ts@ngo(? & dish e&dgdfapte-ﬁr RS RFatdh Byh Saldaéaiefr,r aterein said
sal sensor t sal d reader may be perforned in

rea&ﬁrrlﬁhgeeszemba need aSan cxtasnal epowraysopEceBgistad SF‘érreﬂ‘EPrdﬁay be

| a al on e
S ARSI AR AR S F p BU487 e
salcPl kdds6F. RtthiS RASD WehenltRe ?éaklﬁ\/\iswltmfned tédjacpe saitli sensr, electrlcal

described above. To allow this ﬂode of operation t and
mduq:tsm he:iwnetmthen@tm mcmm% case JhoveReat o LS it E’(S‘a%“&?men

progbd gﬂe g?)ta PaH gea%'exo Flgapxﬁ ?‘f LBk 0Bl é’a‘ik?sen%l* 16 RaidB¥adee may

enance orm and including a
be?éﬁcﬁﬁﬁa'l@ﬁvﬂﬂés@mm cabl e haV| ng one end connect ed
o said device and thaécot her t.he read

sus Porgeete mrB e o ab i o SHPRGEERS el seepifc PY-
ong% 9ut§rusciﬁg ﬁ'é:ké?)@ ARMiC o IBY thFocatidad AigBIvith c&ﬂﬁre&iaseilsors to

n turn connected, directly or
all(VWfﬁiyesﬁlms opanatmnwaieﬂcrﬁbedn@bCUGnﬂi@t eHoW Nihis) moglp qfepppration, a

all data co]lected by the reade
disglacemcmer e BrvidR qesd na‘t? i %Jr% ?Mcgg 4l6ng 2
hofiald gﬁlﬁé AGANEN inafEBh aRids P Snanmnance n}&ia‘tfahgvmchmncludmg a

array of vertically oriented PVs agcfl oIIect tﬁ ther - to
suspension eint anid eablaohaying onerNAsGORE! e other -

the Bqaplsaﬂfq%gs%gﬁéslyﬁeth&%éé '"lgl%r #%’rh?re ‘gmf‘gdﬂia Vl%adérrt@ said suspension
device may be a data cable, and said device may be in turn connected, directly or
wirelessly, to a Main Frame Computer (MFC), whereby all data collected by the reader
may be transferred to said MFC.

In operation of the desalination system, said displacement mechanism is
positioned above an array of vertically oriented PVs and, to collect a measurement from
one of the sensors accommodated within one of the vertically disposed PVs, the
following steps may be performed:

a) displacing said displacement mechanism along the horizontal plane to be

located above the desired PV;
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a) displacing said displacenent nechani smal ong the

hori zontal plane to be |ocated above the desired PV;b)
waele@phsmsing sai d reader al ong the PVs verti cal PCT/IL2009/000046

direction to be aligned wth said sensor; c) operating

sai d sensor, possibly by the reader, to take the

requi red neasurenent; d) collecting data of said

nmeasurenent by the reader;-1dnd e) transferring said

data to the MFC. I n general, w.th respect 1o . .

acces $or digelaging ﬁalgéeﬂ%ﬁ’éalg’é%lg’&rlj,\}'f“ ¥%1§8$1 ‘ﬁlieﬁ%.l?n fol aligned with

verti cal a@&'&&gé@ti on of the PVs nay provide an easy

mani pul ation of sai d accessories due to the vertical )

suspem}i operatilg widasdnsey, tivssiblyelly f e teaderi datteke the required

transport construyction for horizontal displacenent.

Dat a coIV’QEStué‘?}n?rlLiom vari ous sensors may be used to

per f orgy ahl13AAS dsth of &fid aRAGIéheRDyahe taliégamt

menbranes within different PVs. For exanple, the

anal y<) strefisferniag gaitl dlawdp thecdVEE- from al | t he menbr anes

of specific PV rOVi. I o) [ :

or FReRE i o e Lo B HET o b M ki Rals 9 iV Brical
oriSRaInAsRhE 2V shagnpeidecinadsy manipyldienrof shidcedsssries due to the

order to replace_ such nenbrane in a PV, said anchorin f
versiedla ARfPRRTIOY. PhMiNatipg r thet Bepdnd dRigate nigmspart; ﬁ%&l“‘é‘ or
ho{i%o%@ltd%glefcgﬁeﬁtnd of the PV, into the main conduit of

€ menbrane, possibly, having passed through main )
conibatd soltdctaqir omdiaipusesehsanessy be asedripriperipee an analysis of

dj.sposed.closer tq the t. nd of e PV t t .
comingizent Aekprnmemrininay i PRl 1o GaE ¥R alysis of
thI@R) BYIRL A0S bk Mthe tferSREAHING HREFGPB,ahsy prvhet indication

menbrane and, optionally, all the precedi ng nmenbranes
of §tilmckemalfigncéion in eprolithgmsEbEaicsed, carrying said

f aul nenbrane al o it I e '

ks E TR B BhBAR  he dd R 35 . 1o e o
repTBGED A SnéBrahd ¢ aliey diabd badeedng arangeanatt] mna oetastedeposition,

the PV to rest on a surface, for exanp|e,

aj d ttom
s e BB AP e VB AE LK Th BRI P BB brane,
pol Ry d'ﬁasrfeﬂ%aqﬁag%grertﬁfoﬁg? @Qﬁix RbR&ERd o {pﬂ:c@dh_ﬁ | REnitPar®s, i.e.

r'eptace ane e Inserted into said PV. In
ménlsenandiypdsbé ciaer toythasom end of asPYetban thendansagef magmbrane. It

e ot 0 S B AERRLEDE e S b
membrane and, optionally, all the preceding membranes stacked thereon, and may be
raised, carrying said faulty membrane along with all of the preceding membranes
positioned stacked thereon.

The faulty membrane may then be displaced to a location outside the PV to rest
on a surface, for example, said bottom maintenance surface, where said anchoring
arrangement may disengage therefrom and proceed with picking up a replacement
membrane to be inserted into said PV.

In case only the faulty membrane has been removed from the PV, i.e. having not
additional membranes stacked thereon, the anchoring arrangement may assume a
retracted position, and be withdrawn upwards from the main conduit of said damaged

membrane.
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retracted position, and be w thdrawn upwards fromthe
mai n conduit of said damaged nenbrane.ln case said

wo 20bog76mebr ane had st acked thereon a nunber BPET/IL2009/000046
addi ti onal menbranes, said anchoring arrangenment nay
assunme a retracted position in which it is wthdrawn
fromthe main conduit only of the faulty nenbrane,
i.e. still being received-vi2t-hin the main conduits of
al | precedin% menbr anes.

e wthdrawn, said .
andiogass gsaglf gﬂ‘@fem_@m TARE %i _sgaé\%?d:gh%e(aie Bl B%laer of additional
htd MsulnBatetrhdied Positien i WhIch it is
me%?%%é%?%& %%¥W6§9%§ menbr ane posi_tpi c;r.l1ed ) .
withdrawa tftoyn tHeauainsanduit ankygedheréviby anembippe.tifg still being received

.posjtion, all.of .said precedi menpr be. . :
wicBaperastechah pe A et BABE FmiipdRe Qg B IR, aid anchoring
arrdr@emBit RAMELdsOROh deplofePpaitast, Bad therdbyangsyd atlenssthi dottom

PV, sai d "anchoring arrangenment may furfher pyoceed

mowii firhcedingkinagbraneat.¢-cipe aecapante pRSEMSA dlitestly aprveciid dgeged
faul ty menbrane l. ac] by i -
e A, AL AP B B8 g, v
hm%@%%d&ﬂﬁ@@ﬁ?ﬂg argaggeneng naY ;éést inser: a$;em1 y
menbrane jntq sai ,.and on en re-introduce ;said .
pr eBpen Fryinfrefpetinneaf samt preceding Ié wngs 4o §yjd fy> said anchoring
arr%lrg%ﬁ{eht?l%fd% \f@%ﬁqgﬂbé&dtﬁﬂ? bickingafpP kplacRERAE eibrdndqo replace

sen there I's provided a nmethod for o
saidgailtyonembranenatid plocisg 6f om tqp of sdid pyeceding aaembrangsi within said
menbranes in.a PV, conprising., providi, [ :
R e R
saig Nyt 0@t GhiE hbe Ghastrddue sl Greveningr Siembraley zintog sadi BV as

ata and providing output data indicative of said
prayvonvdiytdesereflor at | east one of said nmenbranes. Said

analysi s. may i.nelu [ [ : ;
T T i L
meicPhor Ghodildeingaivataivas efrdplutabins of idesdinetido mendirinssiing PV,

alerting the operator of a, possible Ifugc%i on :ing inout
comptlﬁggtprpgémgrqamwgra@ﬁ%yfggépmsgrw g&}& PVE JpGpiving Inpu

yal TRG i e 0 in@! , datdt vRliRE Jutput  data
g ROt LR Lkl gt
inditaiivp of Bdid ngndifiordisafiot hityleast Mme afiesid nzemebragesaccur at e,

cost-effective neasprenent...Accordi ng. to '

F U Gk byt ey o e PROAET R AT TRatsq B at least one
seﬁs;oP\éb dgdo Qiliiﬂﬁ%a_lai alitfRe SYSHesT BRMAEnSiang: conditians,dnrtay form

0 y P

vertica di sposed PVs, each PV acconmodat | ngE one \
allowing alerting the operator of a possible malfunction without requiring he operator's

knowledge of said values. ‘
The above method may allow, inter alia near real-time membrane malfunction
detection, exact pin-pointing of faulty membranes, and an accurate, cost-effective
measurement.
According to still a further aspect of the present invention there is provided a
desalination system comprising:
a) an array of vertically disposed PVs, each PV accommodating one or
more desalination membranes;

b) a pipeline grid adapted for conducting fluid to be desalinated to said PVs

and produced permeate from said PVs;
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nore desal i nati on nenbranes; b) a pipeline grid

adapted for conducting fluid to be desalinated to said
woMmoasm4pr oduced perneate fromsaid PVs;c) a pCUHI20N0p0046

of sensors di sposed al ong the |ongitudinal axis of

each PV, adapted to neasure flow rate and/or quality

of fluid passing through said one or nore nenbranes;

and d) a reader connected-ti®-an M-C adapted to be
di spl aced al ong said PV

. to be aligned with at .l east
one of) leaH%PBF?IF?rSO‘ilSR‘@ﬁ‘i&@,g t&%%”@&é\‘?@%@? é)? cach PV,
therefr ' R YurLbRERE @etoagitsaid
contr ol %g]ap%@{%dﬁ?ﬁ%mﬁ%\%ﬁgggﬁgﬁ%eedu%ﬂél?r hugran0 gilsai
per sonnajnetoonpes embraressaudenent s, repl acenent of

menbr anes, etc. For .exanp| ch PV :
{her efh T HEVEEI P BT BA Ber P RES aREERFaT
by the NGl pbehatiyat 1689 one OF 8&illi phikalfy ¢f stasmgetd receive data
menbr ane, replacenment of a nenbrane is perforned as
f ol | ows:thepfrome M-C receives the index nunber of the
PV and the nmenbrane r ' renl agasbied) MFC
co ngﬂi& SYFETYiAR OF o c?lﬁgfélffﬁ ﬂacl)1 t}(ﬁrﬁ%g% rar%g ngene r%ltea( g stg © ’

remfoHRE HleCbed Nfbr GRMianOptrechrdY tb rerivit) measurements, oeplacement of
position above said PV,_and c rane is

). said ne .
membysings et- Her pragple ﬁ?@W@éﬁa%a%em%% SFERdRpRigye their own
aburinsr d | r §asdiondof hed d
indff iy ifep e BHPAbIETLY Ahe BUFETALGAY, Yool ddednodot e damage
mefh®saie] Rplbancrefih nendsanaisphdomvs] asdellei@scri bed above,

wher eb ven detection, of. damaged e v 1he
achi e\i’gd&ienMggl erebieat e PShi lﬁl%efb\é%%;lgiqﬁ% 2{}@ gﬁs{r}embrane
further Pegﬁf?&ito(lferk gcddesent invention, there is

provi ded desal i nation SﬁSt em conprising at ]{éeast on%1 d
row ofb)P¥somewot ihgnendodhe aaehoring sgraggement;(plsp cgpppcied an

t hereof an I ne t faand
cont ai ni ﬁ%“q@eﬁ?égi}fe @%@%E@F’F ﬁgts‘i %%%ﬁggﬁ‘géi'fn%ggg’l d PV
bei ng §danl eftnfRineda dak pfdvicudlytdestribedesal i nat ed
between said first and said second en rei.n said

wh .
f eeSaidmysiemimay further bapdapted for RiomsBRar DB b B gpethod of
mo%%}gglb% Iﬁcl)g it 'o%%&cl:u;rg itydt d%gigfﬁgﬁ%? fen®farls ik PVs, as described

intro rnto uid and passing . .
abb L WEdreng evarsiddeectibe ¢BV/Hamagkds aiahtiyaiesemeyt betachigved in an
fitted with a second sensor adapted for acquiring a

automatRsldfagden. of paraneters of the test substance.
According to a still further aspect of the present invention, there is provided a

desalination system comprising at least one row of PVs, each having a feed inlet at a
first end thereof and a brine outlet at a second end thereof and containing at least one
desalination membrane, said PV being adapted for passage of fluid to be desalinated
between said first and said second end, wherein said feed inlet is fitted with a first
sensor adapted for acquiring a first set of parameters of a test substance introduced into
said fluid and passing therealong inside the PV, and said brine outlet is fitted with a
second sensor adapted for acquiring a second set of parameters of the test substance.

The acquired sets of parameters may be used in diagnosis of parameters of the
fluid flowing through said PV from said fluid inlet to said fluid outlet.

In particular, said first sensor and said second sensor may be adapted both for

detecting the presence of said test substance and for detecting the concentration thereof.
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The acquired sets of paraneters nmay be used in

di agnosi s of paraneters of the fluid flow ng through
waaiodog¥4fromsaid fluid inlet to said fluid oReT/E2009000046

particular, said first sensor and said second sensor

may be adapted both for detecting the presence of said

test substance and for detecting the concentration

t hereof . Thus, each sensor -rtdy provi de two paraneters:

C-concentration of the test bst ance and t h i
Thus heach $§HS0s G RIAGAS R PRATSITS 1%8%“@‘?@% P%{é‘e 3%% plbstance
mdﬂaﬁlggﬁ%eeﬁlé & EIM%PQ@GV&S dhesed pcﬁtﬁ@ﬁ@l‘dﬁ{gsfo arB@etdteddtogether.

erm nin ow rate within each of the PVs.
Thekx pmtanfetnmniaaeeamﬂ o gletenrairiing §owi trle wighiajeadhefibg PV Exact

the det ai | ed .descr.] [ ted that
vl e RS SEL R rdin s AR BB
Wi tRii0 diddeafpYsoiated itidt Natesthehestnafetahes fd.’coctﬁl)émﬁmhg dlow rate
and costly #)OM/neters Li addition, flow neters
Wlt@mrtm BV yeleqtuatpbﬁlﬁ nged Eor@paplivated antb oSy figvmetsiy In addition,

ﬂoxg ﬁ)a&m gvgegerertllgr %&ﬁg%e%j&pe[r g%tatl G &t fin' fét‘:‘ﬁ (Piﬁle P}?f%wdmg the

eterm ned [ engt
feeBorthé egitkelrbwerfPafspnel thart iafréqiiret taqorbdm‘m’mmd 1©lflgth h)é the main

feod SnabPite SURAL HORSTBABACG e DB IS GLlH of PVs.

in (}rﬁer 13 afll‘?)ﬁfjaclchtré?e I%EaSQfeﬁ{B?ﬁ 8F the fldW i€ (d.& ol fiel @hhe df diameter

hequal D before the flow nmeter and 5D after
D, tthaee id mouinet erlen‘gth eduiahin 2Debeforeshe dawemeter aad §P, attey jhe flow

e P T AR Ty R SR Bl above

ma¥ Grect sk th® B{drilg 1dngtiaoMDE@w 60 F‘p’aCﬂtuamhtrtbutmg to a more
pace-eftficient arrangenent of the PVs

cordpa ki spacerstiayett erangsamest of thg Vs 1 the %StﬂﬂtaHPtl fgiem.
asp Ct ggq E) 8’(1 $5tter ﬁa‘gﬁe%wof S %ﬂ%ﬁéxﬁ? ihvenBbR Yhed& s Brovided a

des sys e€m o I'sing at |east one common
deiaﬁﬁ@hdﬂ fetchavbmhprising it lssst oned camehom fed tinelheviog adivst fatd and a

| east one row of PVs arranged ng said co n .fee
sp i g P VAR A0S S Frp ST R 8 ach pv
ha?&'l% L68%d iét'ﬂet a4kt €A Lad e YnhdlusishttbnGoRmead EGﬁfiﬂlon feed

rine outlet at a second end thereof, and
line Caridod bﬂtmtgomtet heasdcond endigeadofrvnd eontaiming phlsast ong desatipation

bei ng ad of flu
eIt Roabp Y he e g P sats Shiubla 1 SR Hlldd i feen said
ﬁr%tl di‘)l'%ldsaidsséceﬁc[ et GRRrdin tfeedsrlid i€ aFrsdncddeiath $did eomhnom feed line
said first and said second end t her eof,

frommﬂmﬂnsdiééidstlamdéalldaﬁ\sbpwgi endjthgrsiod- iss- gaid qogugon f fteﬁslﬁt?f}tadmg a
a ted that when using a doubl e-sided feed,
doPﬁ@*%Fgﬁg?gr of the common feed |ine may be redueed in
hal it Yaduld B@é}?@&ﬁa’téd)that whamnmg e ddublesizlet i&ddngleallameter of the
one-si ded fe Reduci ng.t

. g_barret er of the h
cofraaen feed @nﬁﬁ@ayé;q rsqtlc(efldgétla g}}g ;eﬁ%eo[) gsemmon,jee me aving a
on%%&ﬁefetedr Rt\gﬁ‘uc‘?ﬁg S diakdats Uil N&ImmeRnteddd Uhé RBayt @lléw closer

spacing between two adjacent rows of PVs, thus further contributing to a more compact
and space-efficient arrangement of the PVs in the desalination system.

According to still a further aspect of the present invention there is provided a
desalination facility comprising a structure having a roof, and adapted to be
accommodated therein at least one PV having a distal end and a proximal end and a

length L therebetween, and oriented such that said distal end is closer to said roof than
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and space-efficient arrangenent of the PVs in the

desal i nati on system According to still a further
w@azpens7eaf the present invention there is provPCETL2809/000046

desalination facility conprising a structure having a

roof, and adapted to be accommobdated therein at |east

one PV having a distal end and a proxi mal end and a

| ength L therebetween, and Iéri ented such that said

saicg ng)fx?l%‘,ﬁ]ggr%, L}f\?}segelflg Ség;} 1%\2 1;2‘;%@%13?41”&}3&%@3% :asil%to gligen’?elésgg?aﬁon
mex?xﬁﬁmg eRahi Akt ogﬁgpéc%gﬁherkﬂéﬁeﬂa L8 RdtAl <, HiH RREeE there

erefromvra sai end, and wherein there .
extendsen distamcel M t tmtvweenMaid distd rend aind @l ikeafaporéen lepstpdaabove said

. roof portion | ocated above said distal end, such that
dlS‘l@iana.Su@aqhathAﬁtS east one desalination nmenbrane nmay be

| oadad/ Wi, ddé'sﬂgﬁ#igﬁ Mt [BYy U8 1dedinRREI0htoMGom said
arrangenent adapte or engagi ng sai d desalination
PVnmsivy @ enchodng iasphgarieng adaptéd fom eagagingisait alesadingtion membrane

o8 o e S 2T G L E R s

sucdi 1843t 1886 kSofddatirelleleof RREBA 9Bowssaiddigtal eitd Baiddpted to open
anchoring arrangenent to pass therethrou d

h duri sai )
so | wadd ngllowmil esidi AechoBRE ERTDESCRMP TP ORPSSF thgﬂrﬁhm;&g\?fllé@g said
o l.n rg(()ear .10 understand the invention and to see how it

W‘Bl d51%ied out in practice, enbodinents will now
be descri bed, by way of non-limting exanple only,
wth reference to the acconpanyi ng drawi ngs, in which:
Fig. 1 illustrates a known RO desalination systemwth

BRIEY PESCRIPTIONOF PHRIBRAWINGSt ed pressure vessel s
(PVvs); Fig. 2 illustrates one exanple of a ) .
conte pidenal unkerstaartithe meventied and to Isee bywtiemayhbwparfipd out in

Fig. 1, Fi.g. 3A..s a schemati ross-section V]
ol i et B TS0 SCBbH e/ B! ot
will] REESceltd RN Mparfyirh drdBingS, id vagéiematic top view of
the desalination systemshown in Fig. 3A; Fig. 4Ais a
schdfigt ilc idustwtesseckiomal RO dosabipationsjsygem mythy fe plyrplity of

t.he desal i nation syste in Figs. 3A and 3B, with
hogzwt%fyamowtegpreﬁé rvssﬁgfg;%pg%. 4B is an enlarged view

of drgaplilludratésnomd gxardgle dofi g)sonviatiand RO membrane used in the

schemati c cross-sectional views of one exanple of a
systeqrishewe infigalan anchoring arrangement within it,

aCC%Q.i <) E I REmRGE SRR -sd YRR ViR of one example of a desalination
system according to the present invention;

Fig. 3B is a schematic top view of the desalination system shown in Fig. 3A;

Fig. 4A is a schematic cross-sectional view of a single PV used in the
desalination system shown in Figs. 3A and 3B, with a plurality of membranes;

Fig. 4B is an enlarged view of detail 'A' in Fig. 4A;

Figs. 4C and 4D are schematic cross-sectional views of one example of a
membrane with an anchoring arrangement within it, according to the present invention,
in a retracted and a deployed position respectively;

Fig. 5A is a schematic view of the PV shown in Fig. 4A, fitted with a reader
according to an embodiment of the present invention;

Fig. 5B is an enlargement of detail B in Fig. SA;
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in aretracted and a depl oyed position respectively;

Fig. 5Ais a schematic view of the PV shown in Fig.
wa2g09081682d with a reader according to an enmboRCTEIZN0900046

the present invention; Fig. 5B is an enlargenment of

detail Bin Fig. S5A/Fig. 6Ais a schematic view of the

PV shown in Fig. 4 with an exanpl e of graphical

representation of measurerlbt-s col | ected by the reader

N L U

gra@% I¥§ﬁr§sehth%%ﬁ‘bff 5 REmaits efIRcRRItyahe reakd@oshotarth Fig. §A;
IS a schematic ISOITetrI c view of an anchorin

ar r Bigg6Bena selwruatidi vigw 106 therf hEFigaépewith dre mﬁ@u’ﬁgﬂ@@rﬁmw‘l
i nv en attache cell; Fi 7Bis a
aﬁ?éﬁ%ﬁﬂf ﬂ-@fe@gh %afl?gpr%)tpgate%\ﬁ% rlW%g’f t he anghorl ng

ar r pROeARNh sei@iici ifodréttle vibd ofFdnganchéiing amargtehxentaﬁqccrdmg to
i sonetric cross-section view of the an

m@hﬁ@ﬁ@@h@ﬁ@eﬁw ipyentiog, whea attachpd tg & | Ceal ’schemat ic
| 50 Wlsvﬁs‘r%&ﬁ%tﬁc Ebﬁ(ﬁ{ﬁ iShags Wﬁi o2 th@ Rndlr @ Arfdhgement
asserbl’y Uséd I'h the oring arrangement shown in
shdvingig. FigAA;0 7C, Fig. 8B is a schematic isonetric

cross sectl on view of the anchorin ssenb .
Fi gFigsB76héh 3 S EFIP%C |1ﬁ?IBet5Cc81iﬁ’8§J?EE° 8P & P%ngf)th g%e nhonng
fogeﬁ{éﬁ{lg{o%l}lf}@éem Fig. 8Cis a schematic isonetric

cross-section view of a second enbodi nent of an .
ancﬂrg |8rz%g iss seldmaticuisemettin views oficfitst iempogimenh gf g ranchoring

ssSRoN et ieneioins okt O o B RS AAG 7ong

sch @?Wlsi & QERhaki6 1§orRBt8c SRBE-batioN Ivéww @f tlee miuhbrjng assembly
enbodi nent of an anchoring assenbly used

shewe hoFiz g avhen iseredhinte eoRflui ot piTganbrane focperaachiggd fhereby;
i nsesd %QIJ *.grbt 213 GRP Mlfet! gécrﬁssf:r&gm;@oﬁw; 8 HecdRE BALBMiment of
t het &b ?—_3 'S a schematic I sometric
an%@ﬁc&nfge&stserﬁblyvusew infthe afchoring amahg&inem rshowh imFigs. 7A to 7C,

anchori ng assen%&%/ sed n t he anc n& r rangenent
wheR dRgsTtpchintp g SOnGUAl @ WH%FP e ?1??8 Wt®>a conduit
[sB&hkMabe 1s%ﬁfcﬂﬁ:r &6sst Refi@PYViewrdfG: thf eldbodiment of an

schEF itic top view of the anchoring arrangenent_shown
ancmiaggasse&ﬁ;lymmrpm mchmeg amangﬁmsnct seoew fifigs- A t7C, when

A L

f r om;g hgE oRdetidmaic iSori®AD CARS-section view of a fourth embodiment of
an anchoring assembly used in the anchoring arrangement shown in Figs. 7A to 7C,
when inserted into a conduit of a membrane to be anchored thereby;

Fig. 8F is a schematic top view of the anchoring arrangement shown in Fig. 8E,
when positioned within the conduit of a membrane;

Fig. 8G is a schematic isometric view of the anchoring arrangement shown in
Fig. 8E, when removed from the conduit of a membrane;

Fig. 8H is a schematic isometric view of a fifth embodiment of an anchoring
assembly used in the anchoring arrangement shown in Figs. 7A to 7C, shown in
conjunction with a membrane to be anchored thereby;

Fig. 81 is a schematic isometric view of the anchoring assembly shown in Fig.

8E, with the bayonet stub of the anchoring assembly being removed;
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Fig. 8His a schematic isonetric viewof a fifth

enbodi nent of an anchoring assenbly used in the
w@pmbosicmy arrangenent shown in Figs. 7A to 7@CHIXMW/000046

in conjunction with a nmenbrane to be anchored thereby;

Fig. 81 is a schematic isonetric view of the anchoring

assenbly shown in Fig. 8E, with the bayonet stub of

t he anchoring assenbly bei+ky + enoved; Fig. 8J is a

i gtk e ghem GoReEinamspf hePabitet FrE NGl o &P

Crapgs GANS! § UehdRRti @ seRIetid ¢ichP ofROEHRE casfrRetioRfactdiging to
present 1 nvention; Fig. 9B is a schematic side view of

andilnee aspeanef tho pesenideyeptioghown in Fig. 9A when

positiqned under r opf .of tructu di t .

Pock 9058, RSRer ST ol & BB AR e 0
whbsS PERfidrled uhi&W 10bf 8f LYNROIP htcrdigy & S Psésegt invention; and

arrangement according to still a further enbodipment of .

t heFigr elfbntisi nehematie isgrgetrig OAeYs of, a5 dhensaReising a sensing

I sometric Vie 1t I k. ‘e
sl S B AR o e,

schemtios fsepseranitat isometoic dewaofghe RV stioby inhég. 10A when

sensi ng arran9eg§nt shown in Fig. 10A; Fig. HAis a
attachpd Fepd UER 167 Cof a desal i nation system conpri si ng

a ph?}g_'adeé YisOf RMemags %?ﬂe%ta{ﬂ%no BE dud AaRMENtby @rd sensing

Fi g. Is a schematic top view of a desalination
arraysthent domrindignd0a;pl urality of PVs according to

anot her,_ar.rangement .of the inyenti I - .
Dok R Pl Y itn s ol plowtty
of PXBARRAAL tPortesAnBALNOAnEY St em according to the

present invention, which is a reverse osnosis (F§2 .
des&lig- 1aBiipn sehematin tgp vierael 3 desalinalionsusiemsomprisiig a plurality
riskng.a_pl ' vessels (PVs) 30

of B AR R S B B T B S EUt ng @
bott om base surface 21 B and having a common top base
surface 21T. Each PV 30 conprises a plurality of RO
desal i nati on nmenbranes 40, stacked one on top of the
other so that they are fully aligned. Each nenbrane 40
is of a construction simlar to that of the known
menbrane 10 shown in Fig. 2 and described in the
Background of Invention. In particular, with reference
to Figs. 4C and 4D, the nenbrane 40 conprises a

DEREATEEDDESORIEZIOBVOREMBODIMENTS

Figs. 3A and 3B show one example of a desalination system according to the
present invention, which is a reverse osmosis (RO) desalination system generally
designated 20, comprising a plurality of pressure vessels (PVs) 30 mounted vertically
on a base platform constituting a bottom base surface 21B and having a common top
base surface 21T.

Each PV 30 comprises a plurality of RO desalination membranes 40, stacked
one on top of the other so that they are fully aligned.

Each membrane 40 is of a construction similar to that of the known membrane
10 shown in Fig. 2 and described in the Background of Invention. In particular, with
reference to Figs. 4C and 4D, the membrane 40 comprises a permeate tube 42 having a

central axis X and a diameter Dp, a membrane core 44 wound on the permeate tube 42,
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central axis X and a dianeter Dp, a nenbrane core 44

wound on the perneate tube 42,and an outer shell 46.
wolowengTss2 t he nenbrane 40 according to the preBEnIL2009/000046

i nventi on may have sone specific features particularly

suitable for the vertical disposition of the PVs, as

W ll be explained in detail later. The bottom base

surface 21B and the top bad8-surface 21T have thereon
respective bottom and top pipeline gr

i.ds PGB and PGx. ..
andTameower shshh 4 Frvaver dhe angmiegng 4 FerdBding 1 %ﬁ‘qplieﬁ?{& I3gention
maygﬁigv(faﬁgge?ﬂ%efﬂg%ggﬁgfe? glaft{bﬁlaglﬁgsuitﬁlﬂgﬂ)%e tyeRidal 8ebdsion of the

ar perfreate |ine 24Ra and brine
PV4,ianevik 8e ekplainedPit ®faihlateran essentially cylindri cal

body 32 havi a dia D, r.angi ng_ bet "

andﬁl%%.(’ttqiﬁegg?/ %’6%&9?%?{1 gud 5@? 38%%@8% Sﬁ%%% ? lg? %a thereon
res%ééc{ibe BottGif dnll WShipPid P& 00l PG, B boont piptlineozrid PGy

4F, and a top end 32T fornmed with a brine outl ?I pordt

inclBBesadeqdetine Pepnd atfeons metmeatp dine 24FRandrfhe oy piprling erid PGr
. fitted with a re bl e . at its top end 30T,
mc{uﬂe%fe@ﬁp%ﬁnela@&%n%\ﬁ %@83’%%@?%%%1 e outlet port 34Ris

f or pBeh P J0aiak ah eseafaliyncindricdAdody 32dms gl Jiametee DPiaging

becwer Pocu ) BcH ¢ e 1T GoREEA Toh PEIoT P 348 GE it a fod

iﬂ%@é&@% 3P A4 g;tﬁﬁné)a% b&ﬁetg%ﬁ 3@1%%@&@%{&16@1]@ Fortaedt WRh a brine

per neat nes 26, 24F respectively,
outb GottBS dirdi e mumbaie optet pBE34RdTheeRY 3966 Hisiad avidug rapovable
port 34R are nect.e concentr

tao th fe -
cofsEB abitb P AISD bR V8 FESHLAL B 5 DR PSR ig formed
as Bt 865 id Fig. 4R0 al i gn the above lines of the bottom
ang top pipeline grids wth the correspondi ng ports_of
t he IP\issenttily, st P¥m Hhoee qositigeed 2ppthenbotio basp pulee 21B

1 21T f d_wi
veiigatly’ ki en Rt €TFCpth 3 GHURRE HonE DRRERS pEdkR BRCA are
cofRERHEH @R febd MdfrortBerthbete Rives B) 24F eespecttvetye dnd theebrine outlet

plurality of rows having, nounted therebetween on thed
pots % andl 1as ecungafeeles poIt JR fre gengerts o .&é? feagegtglgfnd rear

feed |.] ndi r : b
reif LDEFPUR - BRBILFT I B sk e g o
Jined o WBBoar smdstop ipelinatetiys sytcbe comenpondiog aaus hEthet Vs, the

al | qw an gperator .qr a i nt enan erson {o0.pas
bofiprareerREE 2k dnd thedh Dot el s ante VRS Rbor shganels
23RS ABRTUAGHHi G Bese 101E hRGe6hifGks etc. Therefore, the

ottom base surface 21B constitutes a bottom .
mai Wihdmter seferfeacsetofie. 38.tthe BVa §0tane asEreed i piphaplityof rows

s AR SRR BB R A 2R e
and e R8s 248026 bhendiBsrparaneso 48e another and parallel to the bottom base
surface 21B. The rows of PVs 30 are sufficiently spaced from one another to allow an
operator or a maintenance person to pass therebetween and attend to any maintenance
issues such as malfunctions, routine checks etc. Therefore, the bottom base surface 21B
constitutes a bottom maintenance surface for attending the bottom pipeline grid PGp
and the top base surface 21T constitutes a top maintenance surface for attending the top
pipeline grid PGg, and the membranes 40.

It should however be appreciated that the above pipeline grid arrangement may
be such that the inlet ports are located at the top end of the PV 30 and the outlet ports
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It should however be appreciated that the above
pi peline grid arrangenent may be such that the inlet
w@erhesmie | ocated at the top end of the PV 30PERTL2009000046

outl et portsare |ocated at the bottomend of the PV,

such that the flowwithin the PVs is only in a

downward direction. Such an arrangenent nay prevent

di spl acenment of nmenbranes -wot-hin the PV during the

of the PV atio flud

axc RS A8 PrHem carb A TS K et famyic v oHftie REPYES 6l i o
dovﬂ‘%?a?? hrhéf@g% L@dcﬂgasxﬁﬁré}@éﬁfegt Ma?‘(’}lare\-}—éift NiisladeMént 6f hieghbranes

0O1s own 1n a loading/unloading | )
witliasitei BW, dimngmitiec heginging uof the BV'st pieeratiar (i alivid aoushing the

| pcat ed outside.the PV ei.ther pri.or to '

mer REPE 1 UL AT Ph g BELRR gt e S B tlfferd fow.
t hi BRI Adwt FlahSACONEV 36 id Shoverveldadingmicading Yodiion, in
An anchoring arrangenent 50 di spl aceabl e alo

whighehgroip @11 airibe epnibsansh dris sapsisdraiside theed\; Pgﬁgaﬁif’f dp being
b 40. | i . it .

oad PR e 5 247 ek Bt SRR ASRGH BERINBS e dler 3L is

remBRBO 26QS tHEO P GO tAre dncloréipd ad@igenhdndvd0 siispldcesbiemleng an

insertion of a pluralif f menbran 40 into the PV
anchoring e P83 shomBSPeia He SERHRA L LRGPP B i pbove

desggbégaéc%ﬁﬁoﬁj. S g]{#lﬁd g)g afhdnhRefoddie ARMBARAGER IRE rihbranes 40
onhe. € po e

ssi esign of the anchoring arrangenent
fromCthe sopsérah30T alldwgsmul@eansling@tion o a pherhlbiyi of gnembranes 40 into

50,.sh ' h ' '
e ever 5 o BF setirebomi it R 0 3 e wsed to

loaBfunfAaRe RBILEALOBEh bedwh being fornmed with several
menbr ane engagi ng el enents 55 whose tips 57 may

pr ot@uedpossibimeasian afdhe arghoring arrgpeeneend Siinshegym i@HighHC and
(FLg. 40 .in which i.S. i.0. .
o 0 SRRy s e o 52
and'BXéiRferéh EQispéides. 544 anized ierelortgh eachiisrenfiemed vithsseveral
inits deployed position and has a di anefer gb. I nlfsihGSZt
mendranecenEaSine slamess 5% Whosedips 54 TRavprg Y in o) trEsiel hae S2 to
f. c n . . i i . dh
e
a didpsteb dy.t d1elr ood noeimal extentl (BigedB) in whih té suppender 54 is in its

suspender 54 about,.the central line 52, where Dp is
deplpgediposiansn S?Iﬁi@“beg?rrfgate tube 42 of the nenbrane

40. I+ hd RtSctB@PbditiH) thd MEmBRHB @hLaEnAEIEMBAE B ebéh suspender
freely displaceabl e al ong the pernmeate tube 42 of the,
Sdmesrbriented agproximatehe axially.dpealops she gepiral linee>ayavhsrehy dhe tips 57
en i-ng el.enent e 4 '
SO aFREL B0 i EPpbE BEDAAL (A B4 s,
is e QidPabter\bR fiRDYerinkgte tiubs 43701 tier mefmbeebi 4t Ia thisapesition, the

t-2>Dp of the suspender 54 abo the central line 5
anghpring aTanREeMErbA0 18 Hesels §1§P19?e e E’é‘g G perpeste; 3its 42 of the
m&%@n@ Hﬁpﬁpﬁl%rdegfbyed position, the membrane engaging elements 55 of each

suspender 54 are oriented approximately radially, i.e. transverse to the central line 52,

whereby the tips 57 thereof define a diameter d;>Dp of the suspender 54 about the
central line 52. In this position, the tips 57 of the elements 55 of each suspender 54
deform the permeate tube 42 of the membrane 40.

The anchoring arrangement 50 or any alternative anchoring arrangement has to

be designed so as engage the permeate tube 42 of the membrane 40 without damaging
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deformthe perneate tube 42 of the nmenbrane 40. The

anchoring arrangenent 50 or any alternative anchoring
waeooangmaent has to be designed so as engage tPEI/IL2009/000046

perneate tube 42 of the nmenbrane 40 wi t hout

damagi ngit. In this connection, it should be nentioned

that, for use with the anchoring arrangenent shown in

Figs. 4C and 4D, the pernedile- t ube 42 shoul d be nade
of a defornable resilient material, al.low

Lh .
it. dusthisngeRnection.s jtnrhauik hs; eﬁﬁl?fﬁ‘éufhabu st Hf‘el ;&1 %“e &pehpring
arr%lggﬁl & Lilwd"RY P pg% her aiapP }%:é?r%eatg\@oe gD shbﬁldsﬁkoﬂﬂade of a

appreci ated t

at accor d| ng to other possib
defdanatdestesilient prataral; eallowie 4the maysppideps etbo swiaid ﬂwftlh without

recesses, o |nden at | qns ada e e the tips
punpRIgS if- is‘ﬁél éla e‘fﬂre ’ﬁ‘ﬁkﬂi%?#ﬁgﬁgﬁ %gement 50

fur It%ﬁuﬁ%ﬁﬁp?@cﬁat@d‘ tl@fr] GB&YrHIRg toReher ®o5ﬁblatde§1gh£ dhé permeate

di spl aceabl e manner to the anchoring |ine 60, an

may
tube|42andycbeeprefosmed Wit mc@saﬁroamdenmﬁw adaptedite rgcgive ne tips 57 of

rfi\ls % gnd |l owering the central line 52 with the
or several menbranes 40 carried thereby. In

OpeEﬁé | @RRhotifly QE8Eerh¢ht S305 Pertitr acomprizearsa 4fichoting module 56
anchoring arrangenent 50 is first displaced alagng,the

attaghehan g csabIg anarenta B FREARHGIeOl. Ao dnioaRd P Adipped
mﬁbg\/& Ny %&Eﬁ%; f%ﬁ raising - add0 1AV tHeOBertial WHeCh? tith the

centr e anchoring arrangenment is
meixxhbrgreecﬂ seiérhl mbmbrapeg 4(h¢anaad ‘élebebgf the perneate tube

f the .nenbrape 10. reaf cen raI '
En PRIFatoR gBR o g%pf: r?,r%et 4(’1 gl? eabncpgrsull %]el%%nt 50

is h?é‘fvﬁfsgf&c&y afohg {RNERABHAY hﬂ@ @0‘ k& a I6cativh ivihetd 1$)pd§ditl1(méd above
central line 52 with the suspenders 54 1 s

the eweibrawe \sw,t hentot heposisioneiat whichtibe znial line Stedfpthgnanchoring

arqapg]eénqgjg i ash g@ g{l&) the cer‘n%% %}H? %(26%%1? ﬁegrn?gatet tlﬁgeé ﬁ% gf fht% lhrréembrane
10S THRRARE! theDdnaablies2 hethrthe epdpeyédets Sdsintthein retfantediypiosition is
thei r nmenbrane engagl ng el ement s 55 s tlgxel nto.the

loyeneddut the tagsleoriyg, mofd P@%’@Hr é:ﬁ]é%ad Jipe 52 with the
su%%eﬁggr\émsa qﬁ g&@ﬁr‘é@ whithéh th%gkgréé A L%b 512%115 hﬁﬁwbratrféelﬂ (shown Fig.

be sus di spl aced to a
4C@)eOntethel poeidn omthe Icentra$ lihdr 63 icteeeived withint the peimesate tube 42, the

SR ST SO L RS SRS L
elé’iﬁérﬁ@ 55 RidikUinth 1R3! JepiBaté winkY42), arelétigbdins se@katy BY, %&@d therewith

ranes I N one oper ation, and simlar oadi ng
(shn‘wrs High 4B riprthisgmsitiengthe wieatbrane 4&mar e rsespetléedf %!1@1 Ch%r&aced to

ik}éggenbrane whi ch is not the uppernost nenbrane

Eﬁ”? For a group of menmbranes 40 stacked one on
anotipgg thus clear that the above described arrangement allows simultaneous

suspension of a plurality of membranes 40, as shown in Fig. 4A, which in turn, allows
fully loading a single PV 30 with membranes in one operation, and similar unloading of
such membranes, e.g. when it is desired to replace a faulty membrane which is not the
uppermost membrane in the PV. For a group of membranes 40 stacked one on another
to be simultaneously loaded into, or unloaded from, a PV 30, the suspenders 54 may
engage the permeate tubes of one of the following:

e all the membranes 40 of the stack;
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to be sinultaneously | oaded into, or unloaded from a

PV 30, the suspenders 54 may engage the perneate tubes
wo@booongreaf the following: all the nmenbranes 4BCDIL20096000046

stack; only sonme of the nenbranes 40 of the stack,

i ncluding the | owernost nmenbrane; and even only the

| ower nost nmenbrane 40 of the stack. In order to

replace a faulty menbrane -i21-a PV, first, the PV 30

assunes a | oadi ng/ unl oadi ng position (shown
by r empveny semme Q%ctbermesli brepgsy 4t ﬂthSé?%a Cé‘ﬂ‘f nﬁg ithe 1o Hobwermost
anchorlqglgﬁ{ 1,00 is displaced horizontally

al ong t heTanc o’rl ng Tne 60 to be positioned directly
above et hgnlP¥heIBwetNest niemtpas 40 efithe sthek.central |ine 52

54 ToKRb L0 e & dRgBe FerES Hofrl Wi JEaBf T 0" humes o
loadﬂgﬁﬁo%gm'g n %ﬁ éégel? GQQFS?JVW qﬁég 4l eﬁ}( 41%nf%fvnfgh P c8¢8d BN Othereof.

ranes posed-above the faulty menbrane),
Thetoiftdr, the aneharmgmmaegemmttlﬁmls displaged h@aI@tﬁtll}’béonmhefanchormg

the f ul ty. menbrane. The ers 54
ling, AR iy PS ﬁ%s){’réqr}egbrfg Y, 2beys f?lﬁz’[{ﬁgﬁi %cgdntpgs 1§)§Uthe CF%tral line 52
of HRPLAH g goﬁ'fah &Hel(tsﬂpv‘@ltf itHe sAépendéiS PO tHRE retracted position

suspen 54 Securely engage the perneate tubes 42 of
(shbhve }Tlguﬂ@)/ igvinventethinte il petmegtesiubesi42 £t | the pregeding megpbranes

e e

tubeupPeNge dallRe hhitemel f11hb|su§ﬂ3:ﬁdd€fe lﬂélrdrths atlerimgnayieagement S0
fromthe PV 30. Once renpved

h
theariTaesga e FEUDG B eTIEHEH RGO ATPTEy ige 160 SRR dhLFERgper
4%@&88 %Eg%%qu%béﬁ%aﬁeotﬁ%@s #of Be %ﬁl@%&fﬂﬁraﬁ@ &ha ik B&kired, all or

arran ranes 40, for exanple, above a
a pagdits pcadihg nren{tradesshown) . Ther eaf t er t he central

line 52 with the anes is eds
t ho Qe seprole eBEadD. Meeath i Fapisty Sl Fiif fhe' fidhoranes
40! #H{S 1108 théreRo@ ubile HEEARRBRMSs 46 rérﬁ@ve%iuﬁbﬁ‘ﬂ&ﬁar BV530 Once

e anchoring arrangenent 50 re-assune a retracte
rempowid; theranclring drengement0 4ridrmergbranes 40 mghiteydisplacse along the

t d f i
o PR AL B T T Ml 00 Bk ies 4, o
exhiBlePARFRH RPai mg;mfoame@ot Emﬁgafnmaﬂarmemﬁmnmsz with the

may reassune a | oyed pOS|t|on SQ as to se uregz

mesplrangs 18 pgai lovvasea wich b sherfaulsy megbraiededs PR ghe repair platform.
menty apes osTt?«ﬁx BE@ﬁgghé}HbﬁﬁéEb HENER SRYeddia) Sbeof the anchoring
returned €O the in asimlar ner. The

arPheaedit 50 rersdunene setraated lpesitionsandrtbe ucnt@dl htng S2He slihtlygraised
soa:!;]sd’cot l?ee ;een{ilcl;\fegrfrgm the faulty membrane, i.e. being received only within the
permeate tubes 42 of the preceding membranes. Thereafter, the suspenders 54 may re-
assume a deployed position so as to securely engage the permeate tubes 42 of the
preceding membranes. The preceding membranes may then be returned to the PV 30 in
a similar manner.

The preceding membranes may be first returned to the PV 30 and thereafter a
new membrane 40 is inserted into the PV on top of the preceding membranes.

Alternatively, the new membrane may first be inserted into the PV 30, and only then are

the preceding membranes positioned on top of the new membrane.
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new nmenbrane 40 is inserted into the PV on top of the

precedi ng nenbranes. Alternatively, the new nenbrane
woreg9NsTedr be inserted into the PV 30, and onl BCT/I2009/000046

are the precedi ng nenbranes positioned on top of the

new nmenbrane. Once t he nmenbranes 40 have been

re-introduced in the PV 30, the top cover 31 is be

pl aced back on top of the-Rg-30, thereby bringing the

e s s B 51 b e RERRGRL Ao e WPt
is bggofg%{‘ﬂ&g oh tgg of {hﬁwﬂo %éﬂabybﬁﬁlg%n&ﬁefw tPills RSI@MSposRion.

em cal residue, Scaling fouling and
ot herthisatgettaitshadd beloktdethhieit iweftent the cesgtthat hesl 3 mgmbrane

. the ne ne_a he i nner. surfac t

i rORGERMIAG BEL (AP DR AERE: pb b Geeq] AT Yealing
foul’i‘h% Qﬁc{‘oﬂl&emﬁ%vnalls aBcunffiate ®atvidés aRPbtE dhiell bf fmmelhmage agl the
position along the |longitudinal axis_of the PV.

innd@ihsnsfacavb e XV, ehmbsngmtsmgr erdoalinaiion membiae to heqagpe lodged

: f
wi e B9GP ERE e HEHEERE e e
axi®¥f BV DRES whes ratte@&pﬁﬁg ttch ecracveharch ngdeaalirmnige meeThbre, it is

during such 'unl odgi ng f the linati menbr ane
frsh ruir telatahe EIRTPTOM TP B Io0 e PGP BB ea kg fom

thewpenm on of the nenbrane. One possible solution for
thi's problem would be the use of a nore robust

anciThe iloxds arertdgantiet anghoring anangevwpadl dubhg such 'unlodging' of

V\Athtandln he | oad th 0 ur|
the H }qulgm H{%%@ ?z}rt Eﬁ-%&%egqb?ré 31:1 lg%cfj Sué}ﬁreon during
su 91'1%1‘&1 Sth¥Rithib AR, @He POYEHle 9616t G For $hiB ﬁ)bﬂdiﬁ would be the use of

odgi ng' operation only takes up a_brief anount i%@
a rhpreerobiisthanchenieg: Brrergenrat and | grane, jcapable g widhstangpg; the loads

ol R RO AOSHlh  ton

be %ﬁ@h@fﬁé‘ﬂg@ kinde gerenlibd giapespetdtiondedy tiked el a AHefdapuedf time
for the renoval of one or nore nengwgﬂ%ﬁ fromthe PV
withgrespieotin thormsite megequiradriar thedeadan R PEIL D] y
gen o 9 7@%@%&9 two-
Ol SHRELORE S b T I: SR 87 760 HaiicIOa two
stag® ahehoking aﬁﬁﬁ@n@aﬂg&ﬁerdi@ desfgnutied AR adﬁpyedt ﬂoetheefnmpml of one or

mars TS aNE AR ENats SHOVE PotiEisiey Aqusneg P RAHRRE sembly
geﬁé}ﬁlo}ff lgbSk aﬁé@gfﬁ 3nd ea["@édbné-%&gé QInER&G e hé%@rnﬁ@saénsﬂﬁitecbby the

ane romlts "l odged' position, whereas at
prodootd dstlagal mfchunn@amwgemqm &0z 98 rrérshh @n]é(r‘ihﬁrf@@%n]tme 52 is
50 previ ously descri bed proceeds with the suspension
ShOWR di spl acement of the desalination menbrane to a
desiTiRawoostadel #thoring arrangement is designed such that at a first-stage of

unloading the first-stage assembly 110 releases the desalination membrane from its
lodged' position, whereas at a second-stage of unloading, the anchoring arrangement 50
previously described proceeds with the suspension and displacement of the desalination
membrane to a desired location.

The first-stage anchoring assembly 110 comprises a PV attachment section 120
adapted for attachment to a distal end of a PV, and a second-stage attachment section

130 adapted for attachment to the second-stage anchoring assembly 50. The sections
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The first-stage anchoring assenbly 110 conprises a PV
attachnment section 120 adapted for attachnent to a
waelr@vas7eend of a PV, and a second-stage attachm@&mniL2009/000046
section 130 adapted for attachnent to the second- stage
anchoring assenbly 50. The sections120, 130 are spaced
apart by a spacing array 140, adapted to provide a
desal i nati on nmenbrane withogufficient space to
di splace in during the first stage of unIoadng. At linati
1205 A30 ate spased taparh hr @ spagingdag dn d49:depiep 4 Prpyde a desalination
i mari.ly I i Schinth )
e
MEnpARES alsake appraidied thet tissmcwis piimatilyeuspfitl when the PV is

ot her words, the desalination rape positioned
Ful s WD RGO RS OGHE- f PSR SRGes take up al

rthd { | o8 REbrhBra@) positldned closest
o B o 5 i oo

S ..
to thePVF end fhraighoklsich unloadifg is perforthed eisdnentesbaitthe distal ppd itself.
130 b sed Wth the cing . h
i e B S PR R PR Al Bt nd
secdRLsdoBbARIR0M 36 Ry 8 RSB itRRR Thd¢pading arrapd4davi ng an
anchoring face 122a and a PV face 122b, sugch % when.
t heThe P¥tatigchient seationrli2Ads fymeatvith 4 giecylar d?ﬁﬁi# g ith @
he PV.30 I
cen&rgﬁ gReping £2f N&a %ﬁ\glpg 2h %ﬂcﬂo@&%ﬂf&%@%ﬁzﬁ%ﬁ ]ﬁg qﬁ%i(/a 1f22b, such that

ge "anc ng sectl ace

whiR e fiseeagd Aehoiisd adsembly DI ishsouRed ditte tHRAPY 30ethe2@bhoring
of the circular disc 122 has a.co

t 23
g 2 Bt b B B S B s e
disfa'r‘l1 Ond E%e%\éﬁg% V@ 120 0he LheulRVdidd 13088 estih@direa 123

er eon. attachnent section 120 further

adapoatpfor semitghineenterivith adip 3 ehewn Fig JL) of theedistgl endt ofifhe PV
Py face 122b, each being forned with an inclined

30 ngﬁmgéég?ﬁﬂ“to cone in contact with an outer
sur fiae @3 2t RhnichesdeNoB 320 Thehes @bhprkaigthtdearsrietiag tRnents 124

are equal |y di sposed about the central ,axi_seélx of. th

attadhed ub dhe BVsfaca 2221,jcagh baingiformedpathyan wylined porEeR Baapted to
al l.ow the first-st i

core i HRH T ih @A FRE I PR THG Yorkthd DeRERATR ar

eqiilyt N§pdabd GbthRkhelientall sxiali @mniel citddlin diseel22061gi 4tUADA atervals)
axi's ofthe PV 30. The second-stage_attachnent, secti on

to Igetysallevstbe fiostratage wnelprmgcsseanhly A28 te beopms Flignpbyith the PV,

A ntral . isC 1 led SRFPhE $6 @fhal axis
iepihdfriGe srEeb AR O Sinuge fist it M STAL Rodihudg
ofagapved. for attachnment to the second-stage anchoring

assenbly 50. The anchoring. piston 136 further . .

comeeeond-1 R ARG SOISPLERIE aHoRBTI YOk A YIS gise 192
foftndBPWith 4 @ﬁﬁmﬁ %gemﬁg qQ¥8) andMi@er | dmipfisingl 4 asbabiieg piston 136

I spl'ace the entire anchoring arrangenent fromthe PV_
atta€hed to an anchoring line 137 adapted for attachment to the second-stage anchoring
assembly 50. The anchoring piston 136 further comprises a lifting eye 138 adapted for
attachment to a main crane (not shown), which is in turn adapted to displace the entire
anchoring arrangement from the PV 30.
The spacing array 140 comprises a plurality of spacing rods 142 extending

between a peripheral portion of the circular disc 122 of the PV attachment section 120

and a corresponding peripheral portion of the circular disc 132 of the second-stage
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The spacing array 140 conprises a plurality of spacing
rods 142 extendi ng between a peripheral portion of the
w@reoendmi2 di sc 122 of the PV attachnent secti oPCI/BAQI@NH0046

a correspondi ng peripheral portion of the circular
di sc 132 of the second-stageanchoring attachnent
section 130. Each of the spacing rods 142 is secured
in place using nuts 144 ar@4146. Wth particular

reference to Fig. 7 .t .is.qbserved t
anclp(mr%%ﬁaﬁm‘rﬁntasqq%pg ;}Sﬂegaq}b Bf glﬁds%afl%nré’ B &é& a5 sac%e n %lace
us1r{g'hrfﬁt§f44 ¢t hat when positioned on the top end of

e contact area 123 of the PV face 122 is |
fl u‘éfﬁthaagwomﬁr refleentd to 19, HE, it h:eobwyed thet hedV A forraed with

i.nclined 126 of the
o PEhiq 5 CEL41 AR 85 Sk 15 PAL PR TR e o
end&Tdhe PRE3RREAOGRITE Bieal123 DF e PVahcordENistfhsh against the hp 39 of
second- st age anchoring assenbly 50 is attached t

the &de@p. qmgl amdq@emdmeé@pﬂmaﬁ iL3f ob fhe FALBINGIDFTES P26 8% flush
entral line 52 fromthe PV
agagﬁ{iéﬁ r?ufurn 0 he en tt{b: gecond stage anchori ng
as semé)hxyarfg%mehhissmh slen gaginnte tsb@ndsndgeameh@nfg arembly 50 is

attatgg% ‘;rgcthg o Oflﬂé %g hél ,%trc]g'\gat} o e P’é ut ]1:38 &njfablp \Withdrawal of the

centdlMiRd %2 Rhm GRepVRRRGA ﬁﬁ‘anf qhd BNYirk 3k@hdedgeinchdtengn@isémbly
crane (not shown) but by the construction of the

52, fthussdisesigagieg ahﬂ:membrvge/a@mmhey 'Todged' ppsitien whthimibe BY 3¢ It is

applg%:ge?tl ({l ]@2 tga g%quggﬁ rumf’o el rarjtt’ehr?i)rgg nGl/%ne are now taken

not Binih@ dggd’ crﬁ{éctnbﬁ stifng budbi lﬂ%&ghsﬁ'hd:tﬁﬁ off the Ifmsttst@e Rychoring
the main crane lifts the first-stage anchori

assambb’r&il()y by neing ShaiBy GAGISFIE pe erua & 4 MG YL P e ppREation
%gnd stage anchoring assenbly and the suspended
raner's, to di spl ace the nmenbrane/s to a desired
| OC@nicOthe Mbbranefkés eniodged ahd fsabl8 freelB&lida wighin the PV, the
second- stage anchori ng assenbl

b
maipeetape bifts AhsifiGetags ARPeHNE assﬁﬂ%ﬂ}gm/}l%ﬁg#&? @@% C5% 438, along
vw‘%etﬁ g@cq‘ﬁtﬁl stte%yé fafh@ﬁ&ﬂ{g §8erAb15 HNIEHE Rhs éﬁ@ﬁded\%kﬁlbrane/s to displace

erence to Figs. 8A and 8B, anot her
thedﬁsmbmne@t@adesmdde@nage anchoring arrangenent is

con il tpiRe b5 E R G iR PR SRRl ds Rty may be
of %Qm%%a&@ighs MAhRNBGRGE the pﬁe@ﬁm@@ﬂ@ﬁi@éﬂ ddsipo oé t}gﬁgtehormg

he inner surface of the main conduit 42 of the
aﬂmméo40 The central line 152 is formed with two

B T
anﬂ{(ﬁﬁlgrﬁrraﬁgaﬁﬂitﬁs sldwn generally designated as 150, and comprising a central
line 152, pivot elements 155 adapted to pivot thereabout, and pressure plates 157
adapted to engage the inner surface of the main conduit 42 of the membrane 40.

The central line 152 is formed with two fork portions 153 with a gap extending
therebetween. Within the gap, several pivot elements 155 (in the present example only
two pivot elements are shown) are pivotally hinged via pivot points 154. It is observed
that the pivot point 154 is not located at the middle of the pivot element 155, but rather
is offset to form two asymmetric portions — 155a and 155b, 155a being slightly longer
than the latter.
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two pivot elements are shown) are pivotally hinged via

pi vot points 154. It is observed that the pivot point
wa2eb9i876ent | ocated at the mddl e of the pivotP&/HPROW000046

155, but rather is offset to formtwo asymetric

portions - 155a and 155b, 155a being slightly | onger

than the latter. The pivot elenents 155 are fitted with

pressure plates 157 which -ase pivotaIIy attached to
each portion 155a, 155b via a hin

1158 f g Ln a_.

s| afheipigopeleiestsi kg are ditted rethpre a{ﬂSa‘tOSre?n‘i? igh agg, pivotally

attagé & ﬁ;dr?a%ﬁ %6{1&1 §5540 1338tvik ?emﬁ meeinae[‘ 61PN 56 Projecting
Senbl'y

assune a |rs retracted position in
ﬁoﬂM‘th@ﬂSteEslﬂlﬁe]piaM57el ements 155 extend general ly parallel

to the central line_ 1 wher eb he a enbl
o ThoerEement & onei it Aho SNt +128S BEHE HsRBPynESy may
ass&lgle aaﬂfist @bl %)osﬁﬁ)ﬁl RYRHicRARE thiv, eléeb 168 dxtidnd generally

pi vot "el’ements 155 are generally transverse to the
paraldafﬂ tto tie deintmal lmzlsguwhenehﬂthetass;enmhé 480 mayhegnsested guto the main

ome,.i n. cont ac i nner
condfa o 8 el 0, L PR UL AR S Ik the pivo
elehﬁﬁtslme&esg&léﬁqg ednstéree v uRY eemas line ridiai stucthhsththalpiessure
be sufficient so as to_all ow suspension of the
plarp@ra@ﬂamnw cppiectaWithoie gk uEiage REARe 150 5aYduik42 to apply
t \') | '
peBF il B SR B AL BECE R AlArbe: Sl
be P@fitieAtsolds56 allowenqianmgn bfitha nneuthrene 40.mi | ar to a
par al | el ggram nechani sm__Thus he tran fer

depilBy @.‘gd}ggélgtqr@ﬁgqrgerttﬂéﬂ TRy %ﬁ:{”@ﬁedp 8&? gravi tgtlona f Rfces into
its "i’l‘éﬂbﬁé’cﬁgos ?ﬂnﬂ ginle tHe ﬁﬁﬁén E5RBREwEiBRS t&%@ﬁﬁn 16515; bpérating in

ofmof an electric notor, ulllngrodo
a md&mef kikgilar i aqpealielogsam mévbanisno AUS tﬂa@ gansfemBemige deployed

sert e into t
poiiah POt atrete DTN e it e SREH oo iy whien
mdVEIERR AREfohA G bh @Iécﬁﬂiﬁét@ﬂfatlﬁlﬂmgtlb& oPfiRrlikel on of the
trigger elenent is halted, allow ng_the_anchori
ar r élmgmmn, B secondrstage g@c@porlgg @ssebly 437 15405816 gpnto the main
I.C p | t
co {ﬁgts gg rlg P a%tgas? f l7(‘))ar e Rﬁl E %g%}}%%gtp © t‘%gﬁe&n Bftmbrane/location.
Thetaftac &h@foriemoﬁad)m tleo mgget eileznenlt rlstlkul&d,paﬁ@\tvlngnthe anchoring
si nce the porti %55a and ] ki re not. ﬁfi e h
amaég@mt 1501t idisgp 36F|= lrf-‘etoc%ﬁ‘flral n fﬁé“i%‘? if§ figp %fgﬁsp@wlﬁa suc
! ! ¥PtheRRdiA todddt 42. In
e L R e
thits hmsltlbn,cmmnhn portivnsph35s sud d55b prd vet afequaklengihepulling on the

cesﬁzrﬂggéﬁleﬁ% WHEF%ES ﬁlgllggufg |Sglg5%;§ Spé\ﬁ%tna%oggﬂfégﬁvot %omt 154,
Q?@taﬂlﬁblﬂq{ﬂ'tﬂ& tORERI Qli@de’{@eyea Bitiog, th@é/\int:fbaﬁhg theBEessare applied
fur

er design of the second-stage anchorin
to the inner surface of the main conduit and providing firmer engagement between the

anchoring assembly 150 and the desalination membrane 40.

Turning now to Fig. 8C, a further design of the second-stage anchoring
assembly is shown generally designated as 160 and comprising central line 162, a
main chamber 164, and a peripheral inflatable portion 166.

The central line 162 is formed with an air inlet 163 adapted to provide air to the
main chamber 164, Which is in turn formed with a plurality of discharge apertures 165
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assenbly is shown generally designated as 160 and

conprising a central line 162, a main chanber 164, and
w@2@ensher al inflatable portion 166. The centPEI/IL2009000046

162 is formed with an air inlet 163 adapted to provide

air to the main chanber 164, which is in turn fornmed

with a plurality of discharge apertures 165adapted to

deliver the air into the pe2épheral inflatable portion

166 made_of an inperneable material., .The anchqrin
adaptede i | dpliveg0thvaglr 484 e Periphapl il SATRIs 166 gtags, of an

. %}QIN gfi pheral inflatable portion 166 assunmes a
m mr%%f%?ﬁﬁ? smal l er than the inner dianmeter of the

mai The endhorihg 485entbiy 6@ maywismgne hdirsindéftatschpositicreinpylyich the
peri}g]%aqt] l? ﬁa&%&é ﬁ%\%los qlgggg%ésr ! cﬁiﬂﬁ%}gﬁﬁg ggﬂ{l%rgtﬁa?nﬁ{e&m%rhdimneter

of HRemBRY éaeH a2, afs! Alodkhe tROEAdhefnd GSseRHSHTEE t@ freely displace
diameter D2 greater than the inner dianpgeter of. the

withiri an¢ elvagi the 4ain teadeiby2a ppd i segonsh dalaipd PopiEipa(ia Vdgh the

al.l owi.n ue foorc qicti : .
L
of Gretiasid Soh@iivede thdrétey amlyipg ereasure ttekatd ahd ellpeing] due th@6rces of

.and the wall of the main chanber, 164, 1n _operatio
frigtips, dpcwerend gha saemblaye b Ips ailgé?ts% SRR, prgap 168 extends

be%gegzlh ‘;E‘ljiee?«jalrigﬁéjaf inPabl¥ JdMifh § GEalBhO waR e tid m4ia HBbér 4.

cation 1s reached. Thereafter, air (or any
ot hén opastibgrthe hatharigt @symbly IH0oisi demadery uifhdeflatedgpasition,

dnlet 163 to . the main chanber 164 and f.r here to.
wite BBy 31 T At B ToReviSl TheRr st dr Cor any
otHel 2as f028hdt MAtRAUS tr@Ad& thedughithd &ir idler 1E8rtbAhemaln chamber 164
I nflatabl e portion 166 causes it to inflate such that
anilt fiomc thees d the speripheral einflpteble ppriog BP6 Yipegnegiyres 165. The

._engagi ng.t.he i ngne t.he.. i ' f
infRARHRRAS ke T er R RRpRbi AoEleh SRR by e dut
it BRfhgn iRfdidhecseenol s¢ Dethereby @npain@tsdmurysuifacebibiva main
general |y designated as 170 and having a simlar
copdwit 4% oicihe siemtsaiehe anchoring assenmbly 160 previously

di S%&ﬁiﬁg'nowxgﬁﬁ%%ﬂ,na G f&%ﬁé%lﬁqeﬁ' e stebﬁld-sta%e anchoring

anchoring ass conprises a mai m body 174 and a
asganiblalis shpwafgehemily iddsighdtyd antT0aaralohayingos siimolas cap@uction to the

dapt ed t i i _ v
engaetineaposrly” 160 oty it s vsutt ih R prirhs Pfign the
ankh&iRl Rseh®l ¥BniphikesS AUNE (H3QY FIOWAY - 2 TerallBi B individually

chanber 172°7is fornmed, on the outer side thereof with
inflatpbla pattiony 136, ageptsdde racebepin(er @By OBcn &y Meb it the cepiral line

AR R sl B L8 L Bt
net g MBindhainbenN 372 hefdrivpé,r oretbi dutdrysidy theleef with a plurality of
grlpg‘fte{s?i;’?ﬁglagapegc{ tt:) oarllcscomddat'%l ttlfér rilﬁalteﬁ)?é yp’ortgor}l% i%l %3 kﬂﬁa’cable
portions 176 may be retained within the grooves 175 by any known method maintaining
the impermeability of the inflatable portions 176. Alternatively, the inflatable portions
may not be secured to the groves 175, but rather be suspended along with the main body
174 and anchored to it at a top end thereof.
Much like the previously disclosed anchoring assembly 170, the anchoring
assembly 170 is adapted to assume a first, deflated position in which the peripheral
inflatable portions 176 are deflated such that the diameter D1 of the anchoring assembly
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may not be secured to the groves 175, but rather be
suspended along with the main body 174 and anchored to
WO 200008742 op end thereof. Mich |ike the previ oRGI/IL2009/000046
di scl osed anchoring assenbly 170, the anchoring
assenbly 170 is adapted to assune a first, defl ated
position in which the peripheral inflatable portions
176 are defl ated such that-27he dianeter D of the
anchoring assenbl y170Q is smaller than the jnner i
170 isampekder ten ithe inker rlapighiof the maiR congpit g ﬁgust flowing the
. I : s
encfEL SRR AR ool Polfed LREiary ARIARE ik Ehity@R, and o
secpd i ihflatad ipositibh dh vithieh ithef Irdtatablee petions 376 asshBneas sliprecter D2
di ameter D2 greater t t he. i nney . di ter of the
grefiar Mo s ok STt o g, PG ABoTPE oy RPbIe grersure
thefttd o Qbwifl Quk & fREGT fRktdn] t-duspdhd thomstbRERA0L he
menbrane 407 Turning now to Figs. 8Hto 8J, a stil
further design of the second-stage anchoring assenbly
is shown generally designated as 180 in the form of an
anchoring adapter adapted for attachnent to the
pr ox{fig WG toTBIHr SFE td BIpas istilil lagHerilésigm of ke Recond-stage
i .e. the nenbrane the main conduit 42 of whjch is .
ancheting efepbloiribevaczenerally dlesigpried iR i thedgrm of #p agphoring
t R ' I : ' EsRa :
L e e P
PVL he. the mienetasnet the inién Eomtuit 42eofwehick id seabnglTisosnestippdbe front

porgeio et 89 (o inENor VHi: dbci oA dt HHSTIcHgR, fgmbrne

(lofRRAER) ¥o $8(he8 ORRA |5 8RR alPIONSSncting: UR2nRepiRdtS @e front
i Xed attachment to the end of the main conduit 42

persneate tiea(Thist adaptegds eithesrreplagast ovompdifiad so apdo herpmegitached to
front . per t ort 34F, and a bayonet stub 184
thegachorats 793P 0F 130

d attachnment to a central |ine (not
showm) . andhtideaseaablycrsingaimiNes W bdyohkerin 8D etlapted dor fixed
184. Tha(Iel bailonet ri r}{g 182 and the dga%onet_ stub. 184 are

attaehimend tardhe lend of freanaip opdyibie sud) thaghts ppgiiogpg batgisen this end
us, wh it i [ I

o DSyt S5 509 el TR NG R e st o

a @haagliné (dottshewhp ymdeiayshetbenhBemantt ivitlt the bayobet18dg 184. The

reaches _t he yonet rin . Thereafter, the bayonet
METER NI R L MR
18?%LAF§§ the central line will entail displacenent of
e [owe

r nost nenbrane 40 along with any additional
nentihas,.eshdnait it dediredhtor tenioye ene pr mokomerbipacy 49 froaythg iV, the

t hat.t he anchorjn 180 j S¢l0 b [
cerhl e AEPTRS alopd AR Aeaodet Sy 18 REGIOHE St B readhes the
bafBisk B ME22 TherekOME WS baydnéi $tub 484 may engage the bayonet ring 182

whereby pulling the central line will entail displacement of the lower most membrane

o

40 along with any additional membranes located thereabove.

It should be pointed out that the anchoring assembly 180 as disclosed above is
adapted for use in conjunction only with the lower most membrane. However, a similar
anchoring assembly may be designed in which one or more bayonet rings are located
between each two desalination membranes 40.

With respect to all previously disclosed second-stage anchoring assemblies 50,

150, 160, 170 and 180, it should be appreciated that the anchoring portion of the
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anchoring assenbly may be designed in which one or

nor e bayonet rings are | ocated between each two
wae®alseat i on menbranes 40. Wth respect to alPCT/IL2009/000046

previously disclosed second-stage anchoring assenblies

50, 150, 160, 170 and 180, it shoul d be appreciated

that the anchoring portion of theanchoring assenbly

may extend along the entiregcentral |line thereof, i.e.

such that when inserted into the majn condujt it
anchoringeisemhly may exterdh@one thseptes cenjipk lé‘%‘ﬁgfﬂie() jig-, Sych ghat when
insSRANAL B AR3EBh imye)ﬁgncﬂelgﬁb gﬂﬁ%eﬁ%{ﬁhthtefé%f ARGV the

portion extends oﬁTy a l'ength equa o the length of a
ancBomgy sssemblyraagbe desigmrey sneh tHaphmchofing ipattionesprtpnts only a length

addition, with respect to the ent.i.r chori
equa} todhe ksmathy of ?E’QH‘H’%‘SV‘& aqytmglﬂg% 03%5% ??i';gﬁ?eci at ed

t haty, L AGHAN G telgkcRid tRB SRR HhcRitthel HRnBBhEnt@eitdedBove, it
operate as separate elenments. In other words, the

shoalichoappreciated dlre dheachariye beangsawnt ond Hiespriacirany mpe operate
menbranes 40 fromtheir,.pqgsitign | P

as qué%‘i: éa?eml H n?[l}ﬁxi W§’6dsa ¢ gne uog}n%éx?%gg}%e?tﬁg%? Bt used for

displatiHE the dndiEraA®y e RS thedr Pbsition dnithe A 30owad ippedetermined

wthin the PV and thereafter disengaging fromthe .
amprisoaatele Weamhiher thengeaming ihe FreabTates thdhal a@galogation

. ' ' . i | QHI i it h
o RS QAR DB 2 bty ston, i
theShéthbranhed aretnodosgt dndeesit, algemaimcérend mgy ds swedbinyconjunction with

previ ously disclosed in.order to enga t he nbr anes
an gheTTeD BT RRPA SRR OFe G108 POCRIE Goembly
preg%ogl\%\ﬁn&isagﬁﬁt nUshdoR GRASS alel MeRBfings ah® derdvid® Ghdns from the

conprising a wench nechani sm 210, an up-down
PVirail 220, a front-back rail 230 and a right-left rail

240, Th i sm 210 i ,
oo T oA P AR SPRE S enS R Rcpl S gt o 200 i
shdVat 8bifgridAé e Weheh WRORAhii0 230, @pLBows rdil 220]layfront-back rail 230

articulated to two rails 222 of the up-down rail 220.
andrpoight-leéiketl 24924 of the up-down rail 220 are slidingly

recebyved withi I il . i 0Nt o .
oSt PO hS, R56oR 4heopindies e 214
wripgeld tHeeeonpnel areediehilsonsia021®@ Thephachk housiige216 is fixedly

ol SLap U don Ff 720230 are 111 ted with

s RSO Gy Ao ORI a6 il
raibs23R2 ofahé fidBBhackiraih@3Miatlhwirgshe pnidewn-daxin rail 230g¢lang with the
w%l? %gfﬂ%ﬁgrg :}Bﬁ gg) %gla%eoiégt;l'lé !Pll‘.)rall%c?nteill ndi}egt?onhﬂghé AR Iaxis. Extreme
portions of the front-back rail 230 are fitted with wheels 234 adapted to roll along
parallel rails 242 of the right-left rail 240, allowing the entire front back rail 230, along

with the up-down rail 220 and the wench mechanism 210 to displace in the horizontal
direction along the Y axis.

The entire crane construction is adapted to be positioned above the PV array of a
desalination facility, such that above arrangement allows displacement of the wench
mechanism 210 along the main X, Y and Z directions, so that the wench mechanism
210 may be brought to position above any one of the PVs and to a specific height

thereabove.
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The entire crane construction is adapted to be
posi ti oned above the PV array of a desalination
wo awolstey2 such that above arrangenent all ows PCT/IL2009/000046
di spl acenent of the wench nmechani sm 210 al ong the main
X, Y and Z directions, so that the wench nechani sm 210
may be brought to position above any one of the PVs
and to a specific height tipreabove. An unl oadi ng
operation using the wench nmechani sm and the two-stage
anchor irgading afprsation Uaingl theowaseh qmeehaniwy ang; the, dwo-stage
egi . a :
oSN Ml "Gl BROOE RSN SR e SRR §F K Fnloading
opei@tivnyebe daitozd 2 dlomg withéhe whrehwsmbhnisscfrrsloc2®ed in g downward

adj acent the brackets and.the rails.22 xt .
posiieny Feateyge &W%%ﬂ%lswﬁdﬁslszg o S el 2 il s 222
ex‘[laﬁcf‘@ert%é'cﬂnlgt Ba6® ths ralkst2aehed 24beTh iR Stageliad 2w Herdis attached

arrangement (shown Figs. 7A to 7C) including the

theftivosstagstemghommg: wangegeat by Figsl TAaind7Q) shising Sedyst-stage

nchori ng, as |y which may_be an
anftRornge R LEN N »EpfE B fgBRE pBRLR yhff may bo any one
offﬁlt%%ﬁﬁﬁ{rll"'{]lgrasseh’lﬂﬂieggg,i Isaamé(ﬁgo?m %;w'l 2_2to i s di spl aced
al on erails an ; o bring it in posi tjon
aboberenféerdthei ensies wrydowaaihARQ is disilacsd AP IR Sfrend 242
Fe . : . |
o i R P B PRSP RO 120t pRB gy o
be ab@ogedviQritet inepésitiors tthg aveactc mochag srar 2 h e awivatet dealowst the

the top end of .the PV 30. The two-stage anchori.n
weasi o RHLAONE T FRerSEE FICIORES AP OE SR G Ee RS PR gPd of
th ggbly 110 may be fixed to the top end of the PV 30.

ce fixed, the central line of the second-stage X
anc fibe itwg-stegs empharinigsartangement it hewered pntihthe fast-4ipge anchoring

asspoly ED K e T 1o i £ it i e P 4 07 SPls MR EBRGEL tne of
thd dccSid-§hed EncHOERE abdetbis Baltied 1l it digagesriad dbdired dddbrane

is raised by the wench nmechanism 210 to raise the
as prwvigishgdisaissebwithgeseptdndiae $A t Bt1g ORFe Rugazedetidelpased by

/ . ' ) .
SRS 30, SR AL 81 5 LA e
meth@ignt11® b agietie Rddstagenshchbeng ntiangenugnt g with| suspended

220 is brought to a new | ocation by displacenent al ong
mempaness 10s2 dSFeFRWPUBU2. |t shoul d al so be appreci at ed

t hatTh'éfE%ﬁng '{%@%g&%ﬂec%ﬁn@hﬁp Slo¥k Wt e r¥BNEIR are raised along

mechani sm e an add-on arfrangenment nounted
tho btaokets 224y @nd i the @htiter apmdown rail 220t isobroughtplei & ingy loration by

digpga%gé]-g{ﬂteglgné&llelrai%sé‘r%Zaa%g2t49-e front-back rail 230, which

It should also be appreciated that the up-down rail 220 along with the wench

mechanism 210 may be an add-on arrangement mounted onto a conventional crane
construction comprising the right-left rail 240 and the front-back rail 230, which is used
for various tasks in the desalination facility other than loading/unloading of membranes.

Turning now to Fig. 9B, the crane construction 200 is shown when located
within a structure comprising a roof structure generally designated as 300, comprising a
roof surface 302 and an adjustable portion 304. It is observed that the distance between
the roof surface 302 and the rails 232 and 242 M is much smaller than the length L of
the up-down rail 220. Thus, the adjustable portion 304 of the roof structure 300 is
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for various tasks in the desalination facility other

t han | oadi ng/ unl oadi ng of nenbranes. Turning now to
WOo-2@9/091842 t he crane construction 200 i s shown BEEIL2009/000046

| ocated within a structure conprising a roof structure

general |y designated as 300, conprising a roof surface

302 and an adjustable portion 304. It is observed that

t he di stance between the rgof- surface 302 and the

rails 232 and 242 Mis nuch smaller th ghe Iengp? L.d
adapted tth eopep -woten theapesitparpshoppy @ Figs @By U6l (B thetsolst fogped an

304 -1 r ] i Ryt cHPRndcRanism
opepii 154} sROE SRR bR, gl RRA AP URRRl
210ftordigpthcanpwpesi ng 306 in the roof surface, allow ng

the rails_ 222 on ith the nch chani,.sm 210 .
it et Sk b acuih SHos RS 19 B APeTRR Hio ANk ik oRE pertion
ma %g kf? 1 1 d%ﬁv $1f1a81eN1 9 Ererdol 8016 QRks, RatlebUpidTaitatp@mient or the

orm I dabl e slats, renovable slats, a
likd. el escopi c arrangenent or the like. It is also

a eciated that ,t oof ,struc :
of PhSA%) BPneraied i she Har Sl P bRNaRE A Hpfhwality
of &BRSESIO S JodtidrR J0aecomeshaiingf§ toRKS nBRbEncHP¥e 30iloduited within

the structure, thereby allow ng | oading/unl gadi ng of
therssmisrizsnhesetyiGiionons Keyingivalcoring s TgEbISRe p il Aoy one of the

wWi,hhin, tshe. str I i tian, : b d to be
Pial R e e B BRI B ol Rl mBp bF bR
opéell @Bbgar betirereneoftPiis allowingahe tmndicopstatstion te displace freely

along the row. In addition, according to a particular
alogg#iedAW™- t he crane construction 200 nay be positioned

out §i &k » parti@ilaralRoe, thib erdmeonstaittioR200 may be

I ovvgdr gﬁhﬁlﬁggggﬁaﬁgﬁﬁo%%ﬁ%? .gt\gh’r ough an open_roof Y
pogitistiedooutside iegstiustute.nigy. whpwathierrgobangd bedperadethrough the roof,

Fyrthernore, it.is.appreciated .

e eaftvanegenaeh reope e RS BB S e,
desipgRn@okdeits iy UpbtticRitedanBhatt heehr anf atriegepwht nmyvides for a
| ocated in close proximty to the to of the

) ) end? F];Vsl d
cogdderahly miase corpadt desigy of thsatapyres gnd theglogf thergof msy be locate
. nbr anes. 4 S Wi thin the PV 30, being
n g‘?’ﬁ\%ﬁ’?@émgﬁ’et%&ﬁé fogp&g%gﬁlgﬁgﬁo' with their pernmeate

t ubasirdidg Bewng Figs. 5Aldnd B, g piveality tof nfenrtrazesd@rame shown housed
perneat e tube of the PV 30. an%

h nb 40
wiltgadie PRS0, daingnsaskos i o3HaD G ampigh Wik fetpdmsit twpes 42

I i ' RAGbd HEHEPVD3®NBAch memb
beﬁi %kllIl rﬁgﬂfﬁil%ﬁ%%é ?cflﬁ%% rhg%nfﬁ%%ﬁ %ﬂegm end 32B of t heal P\;nem rne

4030 af least ler lowarmostuine, 4Rl the femhpeimegale ewleh pertedF: aredpsigned
front rmeat e outl et rt 34F. .S m.J)arl .
sorfurtipah Gerpemarnas nb i pordlpdhRhaf¥ad 2RI e PV 30, it
petA¥%RE 3 aNCis sealingly connected to the front permeate outlet port 34F.

Similarly, each membrane 40, or at least the uppermost one, and the cover 31 are
designed so that upon placing the cover 31 in its position at the top end 32T of the PV
30, the rear permeate outlet port 34R formed in the cover is sealingly connected to the
permeate tube 42 of the uppermost membrane.

The membranes 40 are further adapted for connection to each other. For this
purpose, the permeate tube 42, and the outer shell 46 of each membrane 40 extends
axially more than the spiral wound elements 44, i.e. each permeate tube 42 and outer

shell 46 have an extension portion 43 and 48 beyond the spiral wound element 44. Thus,
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desi gned so that upon placing the cover 31 in its
position at the top end 32T of the PV 30, the rear
wW@eonwsted2 out | et port 34R forned in the cover PGI/IL2009/000046
sealingly connected to the perneate tube 42 of the
upper nost nenbrane. The nmenbranes 40 are further
adapted for connection to each other. For this
pur pose, the perneate tube-42. and the outer shell 46
of each nenbrane 40 extends  axially nore than _the
whepi e megiranes (49ae A0k a9 posltlénedea& H"hﬁ‘é’fi e dtig. fBpdhey oxtension
ry28h 0 4
pofhs E 3B o8, el ple e Ty U SR AT OL R0 T 0pBR A one
anmhmb tad asdeaﬂm extflbion pertpms U8a,ci8babf alseismumhjeﬂs FoagandASDb.

t he _extensj ortions of .th
t undbeasaeket BB 10 £ ETTO PRGBSty by the

oufPdhaP46i0of A8 1@\%&%&&1%9 QDB | R%hid ?@rpoﬁ@ Qh@éut‘éf‘ﬁie[l 46 of each
outer shells 46a and 46b. The wei

uppe
thereembeame 400adésigned evitf mtefﬁg@ptpibldce@ssmqfwrmﬁr meéerlal to allow

outer .,she 46h of .t he | e ;40h
tn g a6 10 Sitod eSB! o HEURUANGET B pisPibrie s 30, stocked
th&tesd. $uella WiakdtiaBmeyi bk ok edmpls] KIKINEB&s aadrer €foxPl oper
material to allow the outer shell 46 to support the
wei dhg. B} shovescgiernossiblgrpamenpf WB@&W@@%@E@P@%“?‘ 40b to

n,%hagioﬁl%p Tlﬁ%l 0151 afniBRE E%ﬁlglﬂég% cgﬁ%l Wg_go 70 qﬁ(% R fastener 72

ers ‘and/ or epoxy. one possi e nanner
medntebopbitagort dfeh¢ extensobpartiens 488 43801 thopaneartobdset2a, 42b

Thi s.j.s achi ev usi n uplin O.in the.farm of ..
fop Do e A S TGRS BBy <<t TOR S 12 oo fhe Covupling
70PQ5} hRASathEy bé 3R udfedt BLtHRShIXRSE 6f ieRRendiéa. 0412&13‘:4321 43b of

providing secure seal ed engagenent therebetmeen
thé peeatertutie 43f(netshowolpl i ng 70 may al ternatively be

ed on . the interj.or he .ext ensi gn_pQr
aab BE chupls e Skt s5MBrS SRahie "l g ipuine
opRBitiofflt pARRbiels 6O hitthbiarks Ny ﬁﬁdfﬁﬁ/ﬂhﬁi'fpﬁssfngnﬂﬁﬁdﬂlﬁrbﬁgl for
operational paranmeters of the nmenbranes 40 and/or
defqrpining thedfingiioniercenfitiongh thefraempanes ni ni ng t he

fun 0 It

on ec%g Ehgsglﬁ{é]g%qlesé)}lg %‘%‘%g%?. si'n O%Ei%gsm ensor sl%??%\%nd 76,
adZﬁued ad agpedively mespecthe \Lpthl}‘tyrmﬂsﬂlﬂve rdtb ef guatdriphysignthrough the

flow rate of vvae assi ng through the coupling 70 in
coyrhing AL M AmaHeT &7 Each sensor 74, 76 may be

Opefﬁcﬁd sénQ8H WU%Shié PR At ceﬁﬁlﬁm@r Smédam&gg hatmeters

t he operation of the desal I'nation system
thijugboutathe vpérgtiore at thesdassliratizy syﬁ@nrﬂy Pki@nmﬂla(pb'e gachosensor 74,

perate i r npll t he_ abov mser
763 reet’8r ﬁ‘?a#?% ger |p8]81§ Fﬁ? SgPP n pr% ﬁ%lﬁ?tgr’? along
préddt@hiAdd [RRHES Bf time, or upon prompt from an external source.

Each sensor 74, 76 is also adapted to transmit data produced based on the
measurement taken thereby, to an external source, for example a reader located outside
said PV 30 as will be further explained with reference to Fig. 5A.

The sensors 74, 76 may be adapted to be operated using an internal power
source such as, for example, a battery, or an external source e.g. by electrical induction
therefrom.

It should be indicated that the location of the sensors 74, 76 is not restricted to
the coupling 70 and they may be located within the permeate tube 42, within the spiral
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Each sensor 74, 76 is also adapted to transmt data
produced based on the neasurenent taken thereby, to an
we@xaensmh2 sour ce, for exanple a reader | ocat edP@UIIRNEEN00046
said PV 30 as will be further explained with reference

to Fig. 5A. The sensors 74, 76 may be adapted to be

operated using an internal power source such as, for

exanple, a battery, or an egernal source e.g. by

el ectrical induction therefrom_ It sh 8Pe|ndcted
woynhelemgat $hent ¢ysn opfthe Hues sidswpld oythe 17 %2 3 eral, the sensors

74, r7%s hf L&} ?e]tﬂext &idag {&%@b%gg Qﬁlﬂ}ai PEMmERYs Hemb %é%&ﬁhes 40

er nea n-the spiral wound
andécheﬂlmd tpaglseﬂn@hekemrmghomay fve locmmiransrwdhemhbngﬁle tkiel @yension of

I n 74
NEORTNTTIE NI R e .
the '"E@C ey 1 Ghaddield Mmfg’hlihéj PRSIk Réhuire ket dihOldhrect@ntiae with

anyvvhere along the axial extension of the
the fidreagn deedd permicatesteiast, dasringtheoughibe mspybeaicad®d t hat

;Zg 1?111;7 WFB‘ifpﬁﬁ’e]?ﬁ g@?ﬁ%&%g trg(gg?a&a%: fl%thglf %@ (ﬁﬁ with a data

readirfgeﬁﬁraﬁgéﬁ{eﬁﬁtSOV\bérhpﬁdl@g fd Wéader 82g.a tatsid, Sépandrmatdesplacement
reject, passing through the nmenbranes 40. X\Ia&]‘l&
mecleerrmm adapted; fpr @Anethg oy a1 eRFITINgRlne 80 i ppijonally to a

RPN é)gt fﬁﬁﬂg&f;&ﬁt d & 290 b
e eader %@EP@F ﬂe e%@m@ I's acengr?tgigr?g% ani sm.
hoBfonaalBp tiizglateublec bwth@tdlmlndemeah rramhdmsmrﬁj |andethg oreadeg 82 is

optionally to a I ame, .C The data
designed; segs 49 p%ﬁ?j'gﬁagﬁtc{]g%aqegblag)% é as to be

hor ipp@ntael %2dis %ﬁlqﬁ&? abkendtivutt hepdiioat@n®the sensors 74, 76,
mechani sm 86, and the reader 82 1s designed so as to

whereby erpbh being posiiienrdeasiasbhteonisyof theeseasasp clericat rdup ienegiween

0.constitute S
the ﬁvﬁ écqgﬁac%yé%es\kﬁ &Py L}%b Z@ tgq\gﬁe{ polgl sﬁgenn{e g'i aIaﬁ‘ g)rowde the
me@ﬁlﬁe@ﬁaﬁa%@d&ﬁﬂﬁ@f@deﬂﬁ Thdnisferlof tHéCﬂatEt from tli)fﬁ‘iemrto theereader is
two articl .es activates the sensor 74, 76 to take a

perferesst iarpeviel aﬁdnfp]néli/i de the neasured data back to the -
r eag s?e%ibli @Q Hi n% dacgﬁleﬁﬁﬁleg‘gaﬁn{ 88 Eiaguéﬁ&ﬁ %ovreoaﬂ Q@ay of

rea €ss nan I'n assenbly,
vettiealld bﬁeﬂlta@ eVeI30 dfmhzdwmtemmm @lliof wideh mizp haek sepeare agidescribed

array of vertjcally orient PVs 30,of the em 20
abe TP o i RAVBHGBL Gen §G HoLE PRt T Joderpmodated

m%ﬂ' Bhe bOME %ﬁr‘é&l‘iy Bis A8 P ONthe ffél%ﬁ@ 8tept archRriBRAGHT S

accommodat e hin one of the vertical |y
di sposed HevigoBally dhplaﬁmgltbwwl@@@p@t meehapispt 86 rf@"dlts dgcation

hori zont a di.s t he di spl acenent nechani sm 86
for its Iah?ﬁ’g‘f ?f%gggb %a desired PV 30;
b) displacing the reader 82 downwards along the PV 30 to be aligned with
the sensor 74, 76;

¢) operating the sensor 74, 76 by the reader 82, to take the required

measurement;
d) collecting data from the sensor 74, 76 by the reader 82; and
e) transferring the data to the MFC.
In practice, the above steps may be performed for every one of the membranes

40 of each PV 30 in order to receive as much data as possible.
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b) displacing the reader 82 downwards al ong the PV 30

to be aligned with the sensor 74, 76; c) operating the
wWG@Eensns7682t, 76 by the reader 82, to take the regUin2e/000046

nmeasurenent; d) collecting data fromthe sensor 74, 76

by the reader 82; and e) transferring the data to the

MFC. In practice, the above steps may be perforned for

every one of the nmenbranes 330 of each PV 30 in order

to receive as nuch data as possible.ln general, the. .

verlnj geaerabrthe ivericplogricafation ot mhye PYS 3|0a"g9 Hatest ‘gg njagpulation of

DR A% 1,05 O I hBg J0eadtesr B2 nash
accé;%gth%sr Alu%}gl agﬁﬁ}ea%a(gé%ne%gfﬁl g(?h agbﬁ%%%a?%% menbr an es 40. ] ranes
40. TIis ini furh Wlimiedtesrileaiced fohmtriee tosportntanstagtion for horizontal

. transport construction for horizontal. di spl aceneni of
iSRRG HE SLoCHGEY UFF RrIBVNLSA g ey o BipporFontaly
Oﬂéﬂt&hpw@yi zontally oriented PVs. Fig. 6A shows

neasur enents whi ch may be taken from nmenbranes #1 to
#7 Big. 6Asshogh endasurgdehiy wiich meydertalgn, from anesehragss #1 to #7 of

nme nts 90,i | es asureme . 7
o SRR DG ROk LB PR RS B Lpd Qi pauroments 1
to ®1 &Rthg 4ifb fldw ate AHBVSH the Ispiral, weulddl dlbraersteld, Dé. osmosis rate, and
measurenents 100 i ncl udes neasurenents 101 to 10

7 ..
thecksh of imagseramieniist APOciaclafesmeasurrmenss 481 1o A07 lenofinesalipity on
..Sl.d - 1.h ir n I e t each
58, B L B T Sl o
meber@bhatrcsadsfondingtih enabbie nteatemesed o #énent s, as

wat er progresses rough the PY 30 the salinity of the
re] Gsuhin B Ghsied, APROTE RBOtR Ikeh A0S ERPo g Eharotesses

thr&g%hr @k PAOYY theBl BARNLS thé rHERTEGERRs While She SiaNAShte tHRRAEh the
n I ndl C

ate to anm operator of the system 20 of any
spire [Wamndtelemens rddddaceegsesi Rhianhowener.ofoes met nsiagieaieas perator of

to #7.,Turning.to Fig. 6B the nmeasur
ey 20 e R BeiRoy STy PR AR bRy Bt B .
i nclugiiRg tparipBbBZ Hel PBasvferhdits vad lasvi hgsia cdfter Iperfomying an
now be observed that nenbrane #3 denonstrates_a | ower
andzsinoif sthe alage indodingymermaligption ©f B valnes Bpeef 15y now be
t ha []. th t . t . .
ook R E! STRGRGALES, e Rt it sy o
thRfRoSide ARt degdtlicd nenbreydsaen. #2 andwblitod#h & hivomieght indicate

1o GrerpNT iAo FeEst GO AaFR § 1P HEepfh Mot £ noted
helgiﬁ[ A Dil ﬁﬁ%}y%’i%BPﬂfétdahheﬁlo%eﬁr@\;iefngbe?grgﬁhiﬁ %%lplalgaﬂf th®functionality

rstan e true neaning of the displa

e
of riea PV e memttzraneisn wothhetr thaoongsatort heing prsq@ir@f? toj yndgryigd, the true

mera?n lflgl orf%ﬁie displayed measurements. In other words, the operator is simply required

to identify a membrane which demonstrated a functionality which is exceptional to the
other membranes.

It would be appreciated that all operations described hereinbefore, including
loading of a PV 30, collecting measurements, detecting a faulty membrane, and
replacing a faulty membrane may be accomplished by a completely automated process
controlled by the MFC, without requiring an operator to be present. For example, the
MFC may be programmed such that the data reading arrangement 80 systematically

collects measurements from all membranes 40 of the system 20, the MFC analyzes the
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to identify a nenbrane which denonstrated a

functionality which is exceptional to the other
woresobiosiees. |t woul d be appreciated that all oper/ELR20@M®0046

descri bed herei nbefore, including |oading of a PV 30,

col l ecting neasurenents, detecting a faulty nenbrane,

and replacing a faulty nenbrane may be acconpli shed by

a conpletely automated process controlled by the MFC

wi t hout requiring an operator to be present.

F
collbgtsripats, TRhEPNFESRERODE! b IUY AMTEARE HIHAL Teplaosmgng of the
meﬁl%?aq{qu &f'c{rﬁﬁged%@gcﬁ%gd ﬁl?_(é;eermt ically collects
nme rom a menbr

asurenents anes 40 of the system 20,
t heFdfhiapalpyse sathh of thd B¥s 86, aat egchaefvthe poembkanesc40 gy be

i W PR ok TG RRBI 20
meiHrBRSRA wiBhha SheciflePVVED. e iAdkigRSIOWY tHeNIFTRIBlYIApEmL the

40 may b e equipped with an indexing nodul e, denoti] ng
exacheloeatimnt of ot anémbrang 4(heinPigatiug dadthee Apehori@gsmogilenph and
. a, specific, PV 3 The, i ndexi | the MFC to
dlSB}aﬁgIB?ﬂtmec{l?fgs%%gcetxaetg'c‘gﬁ?rg ﬁ(;]g glgﬁlrgre 5r ane 40,

| ndiTeafing'gow @ Fis. B01C ko100ghdrodid deniomsandd disspétacens method

mechani sm 86 exactly where to b e_di mgﬁd. Turni.ng feod
foroensedngflgy, ratecyl Hyd pathin thee e 34y They PR SERIISINg a tee

. u t rd I il i fod
B L AR by RRE A0 0 B b o
Pyidltlet arfd # reair tpasdved otridbetaPd. b feédnbine & rovided oith @tesBsubstance

inlgtt(éaagg sg'gétotﬁ%égxaﬁig? géy[pitnaglile %ﬁ{ler I-%F,]Pteis E%(gvgclft% ﬁgﬁ Iaggéolnﬁttest sensor
provided with a test substance inlet Rand a first

’t est sensor Si, and the brine line is provided with a_ .
secdmdptreon,dnmsdar tSneapure Slost rate, griestisybyanser e.goRhodamine, is

. measure fl.ow rat a test, sub ce,: ) '
RS PR s et SRR RARRIER g T R B s e
seMdEREhAd tHerdaStef phisitd Biohe litdthbYluid® Be dsbliiaat tosardsahe brine
Si and thereafter passed along with the fluid to b e
S

outletsBpf thatPdf whehmitdsdetericdby the seapprdest B8PT Phe Py,
me?ﬁgﬁ;t?f‘ fhed géng&tsegg:)g gg@ri&%c h&Slred Sh2he ol of the test

Eac hé ‘'sensors provi des two neasure
supasige! #Y sombntdint €sindsthb sihencfomeasiitesnent hcBntsy theicbart shown

. C, and the tine of asurenment t .. Thus h hgr t .

in G AACI RS P proteRechArpobes B autiete L b Ll Ny hHEe Rbegamjae ves

infrbd{Bed ik RV nd 1S BRAGRIBARECHBEANHOUMATEL bv¥kdhelife ty the
and 1ts concentration C F at that time, and the

Rizndeminpehas ieriged the tPhearhitocomicensratian Ceet thag titige PV and

its concentration C.B.at. that .tj o)
1. OB 0 o T PO PPy v v
mbPbe &AGHNtEVby the following set of equations:
Membrane mass balance equation: Or... = Qoroguer + Oprine >

Rhodamine mass balance equation: Or..; * Creer = Obroauer * Coroduct T Crine * Crine >
It is noted that the Rhodamine molecules are too big in order to penetrate
through the wall of the membrane, and therefore all Rhodamine entering the PV
remains on the brine side of the membrane, and hence, the concentration Cproguct = 0.
Thus, the following equations are yielded:

C
QFeed ’ CFeed = QBrine : CBrine = QB = QF ) EF— 5

B
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may be cal cul ated by the foll ow ng set of equations:
Menbr ane nmass bal ance equation: QFeed =Q oduct +QBrne
w0 2Rbogimmi ne nmass bal ance equation: QFeed CFeeRICEI2009/000046
oduct C oduct +@Brnme CBrne ; It is noted that the
Rhodam ne nol ecules are too big in order to penetrate
through the wall of the nenbrane, and therefore all
Rhodam ne entering the PV r®mins on the brine side of
t he nenbrane, and hence, the conce)rérati on Cpr duct
Thu I | [ re_wrel ded: QFeed '
Foodne IS E el AP B SRIRIE Y CT, overy rate
is given by the formula C The above yields the

fol L owi ng equat. pns: - -- - +QP.and B Usin
t he T8guatio8hs ?ﬂl@]%gti ﬁlg t ﬁ(@qf‘?‘f'% r 81%"%%%5%% h@_ﬁ\/&it and
may be stated that: QAve =--- = A, where Ais t e
areg of g he cross section for fluid flow, 2 At L is
RFhefeﬂ%?w of the PV and Dt is denoted by tp-t . Thus,
t he Kewi ng equation is yielded: QP and equation in

whi sénagl’g,t}e g@fagglt?st (fénogflg ;[/}%It %JW [t BOYbH hO PV R1a0 B8 5Bk that:

of t ai ne e sensors  S1, S . The above

arr angenmgnt+ sengors._ and cal cul ati.on provides the, .
fl O\Qﬁa"fn?}‘r?%e?a‘@ P WBHE APIane Fisa AT FOR, ceF ROk g fov
be appreciated that using such a nethod for neasuring
L i i ch@Wof gle@ehhdTAniatdesotedby ieled for costly flow
nmeters and additional pipe design required for use
t herldws, theyollering squation iraefed:o neasure flow rate
properly, aLfI ow neter is required to be positioned
within @4ipe segnent in which non-turbulent flow
t akeg, placdl rquiguhiich imwhishralppbmetes egneittier kho@d from the
before theCfl'ow meter and 5D after the flow neter, D
bei ng the djameter of the pipe). This contributes

consi derably to a nore conpact and space-efficient
desigsiofjthedfV ohebtained by theessagarhdt,iSon system [ n addition,

55k % b R A A e o
cads 5PGe®Ved Wi th each and every PV in the sane row

In addition, it should be appreciated that using such a method for measuring the
flow rate eliminates the need for costly flow meters and additional pipe design required
for use thereof (generally, in order to measure flow rate properly, a flow meter is
required to be positioned within a pipe segment in which non-turbulent flow takes
place, requiring in turn a pipe segment of 2D before the flow meter and SD after the
flow meter, D being the diameter of the pipe).This contributes considerably to a more
compact and space-efficient design of the entire desalination system.

In addition, with reference to Fig. 10B, it is observed that the PV receives the
feed inlet from a common feed line, associated with each and every PV in the same row
(other PVs not shown). Thus, the common feed line has a first end associated with the
first end of the PV row, and a second end associated with the second end of the PV row.
In the present example, the common feed line is adapted to receive the feed fluid from

both the first end and the second end (double-sided feed), thus allowing reduction of the
diameter D of the pipe.
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(other PVs not shown). Thus, the conmon feed |ine has
a first end associated with the first end of the PV
WO ow9/087sd2 a second end associ ated with the sechemIena/000046
of the PV row. In the present exanple, the common feed
line is adapted to receive the feed fluid from both
the first end and the second end (doubl e-si ded feed),
thus allowi ng reduction of_ghe diameter D of the
pi pe. Reduci ng the dianeter of the pipe allows a nore
denfedsgiag ithg diancteeof cbe reippoilesga rBss densp\spacipgt petween
o gsrtol ulawggif Olsence to Figs. HA and HB, Fig. HA
eions €S a désalination system conprising a
pl Ul’Witlh tparﬁtfulefromﬁerﬁfce% Fig@ \MIIAC and 11aB, Rigel $Aademostdtes a
along with one-sided feed, denpn at es
despiBaier SYRESRICPTRTIFIBA asplgfaéxw 0 ﬁaw? of Elg))%t MoV Bis Lot miders are
%{ E%{% 3)\@'? Ef Sed 634 F?gu ﬁiﬁ%ﬁﬁ)n‘sﬁaté‘sseﬁ%ﬂ@r QAR&h1hiidh Hstem
e I'h Fig 'ength of the entire
compssmguths shme anohbethef RNd; m wbldh/a tast sulfstance iz usedodlong with a
d ged l fge of dianmeter D. It is also observed that the
OB ¥kd line CFL has a dianmeter D. To the

contyp 3y, 111B) t}Fd BngthBf thdentiklsyfias ia [diandeteewidir iy W, this for a
thus alT ow fgql; or a nore dense and sPace efficient

commq@edrbm of ¢iametvePriirie alsplebsareed bt thh semmondeshkineglL has
f t |

e Bl DT oS DO I B o

foPh nitiredesdeand spacelefficioft arangderih Faethaikidré, ethie use bﬁEhodamme

cart to which this |nve tion pertai s wi ll readil

ingigne 6b naHeY TRGIET ALRHEY SIISURHRRGES Agionsk fogment A of the CFL.
Tl il uf depardiywng fromthe

ylé;g% ?ﬁ l?ﬁgm?%tee%??fgﬁ%ﬁuw?g??siwt andlngLAl M5: 1. A

des al‘hasaskidiad sy Heeart tnowbrchsthmgnaemioumrtamy vl readily appreciate
el ongat ed essure vesse

GRG0 FBAREas, Ea e P PO B e AR vithayt departing

fréht it \/Sé@ﬂheirﬁzeﬂﬁorﬁ;ﬁéﬁ&ﬁdﬁﬁtbn@zﬁl entation, each of
said P bei ng adapted to receive therein a plurality

n of desalination nenbranes, the menbranes | ocated
above the | owernpst nembrane within the PV havi ng a
total weight allowing themto function as a nechani sm
limting axial expansion of the | owernost nenbrane,
whereby the PV is free of any additional limting
mechanism 2. A desalination systemaccording to Claim
1, wherein said additional limting nmechanismis used
to prevent shimm ng. 3. A desalination system
according to Caim1l, wherein nis at |east four, or

at | east
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five. 4. A desalination systemaccording to Caiml1,
wherein in case n = 4, D= 18", and in case n =5, D=
WA 8009/08764A desal i nati on system accordi ng to C BECTIIR009/000046
wherein all the PVs are nounted on a horizontal base
surface such that said |ongitudinal axis thereof is
perpendi cul ar to said horizontal base surface, i.e. is
of a vertical orientation, 3gllow ng thereby | oading
and unl oadi ng of said nenbrane into said PV through
the end of said PV renote fromsaid horizontal base
cLAfiiace. 6. A desalination systemaccording to Claim
5, wherein the bottomand top ends of said PVs are
1. adaftdeshifnatio eyrees tomprising b eliralityarfetldngptedippessunevessels (PV)

rids for supplying said systemw.th fluid to.b .
cachl bGWPE r?akOéa{tuCﬁWiSn @ﬂ?ﬂ%ﬁ%‘é’i T&%%H%‘i‘ﬁlﬁémie i3 thereof is of 2
verfida? %ﬁ%ﬁ&tigy,eé'ag?%f sﬁgq)\kg bdife adaptétl HERALIVEMrEA SYI8EAH n of

according to alm 6, wherein salid bottom pipeline o
desglinatioh snethispose theanerstranesHocdtebahae takwesnedt azegnbrane within

tituting,a bottom base surfac and saij b .
the JRD BRYIRG g el OpuREdoeR 1 ‘Poioase BaprabgPtimitng axal
expaRG8h & MROMReiRbH MahbRRL DABErebYItha ey i8.fr of any additional

desal i nati on system accor di ng to daim?7, wherein said
limpotgtmoestanise. sur f ace constitutes a bottom mai nt enance

| at.f or m.at. | east f j . i i T PTE TR e O
2. 27 S flich SRl R o RO VBBl et
mefhaalidhOivisad td p@sént Eimmsiagd top pipeline grid and for

| oadi ng/ unl oadi ng of said nhranes. 9.. A.desal ipation
3. sy s AclpaRAIPR ST GCOTAELO BIAIm Ty HeTein At ilFst iy of at least
ﬁVgottom pi peline grid provides feed supply and front
permeate renoval, and said top pipeline grid provides
4. br i Aedealihation sy siem mearding éorblaiin, 1, Mherein deeask inradi B 18", and
. Systemaccorgding to Claim6, 7 or 8 wherein said
N §575¢ P61 ﬁ?'ﬁéﬁi ne grid provides brine and rear perneate
5. I eNMAV@lsali Bdn $§4ten (8RO rBinB @6 OMEmIT, ivhedi Wil d@sPVe@€ mounted on
supply and front perneate renoval. 11. A desalination )
a heyizergah base surdhica guehothd idosgitudingl agis therepleis pegspdicear to said
the PVs are connected a r.ai . i [ ' :
oA AT <l St degiioR, Bt \her@h Soading and
unlRh @b iofRaidrhembans imgel cal iPantedugd tht @nd Of sdi@ PVAremote from said
desali nation systemaccording to Claim1, wherein a
hopizantal|bass/swsfacenbr anes, each having a | ongi t udi nal
axi g | grengal §0widrtiithe bior¥nditplends of
6'tha?\ ééasﬁgﬂang)g%gsﬁgt%%s&g?@ﬁ%ﬁacked one on top of the %. )
saidtFay areiatisipted éorl comgriction inbdttcam esd tdpepipeline grids for supplying said

system with fluid to be desalinated, removing from said system permeate produced
thereby, and brine.

7. A desalination system according to Claim 6, wherein said bottom pipeline grid is
disposed on said horizontal base surface constituting a bottom base surface, and said top
pipeline grid is disposed on a top base surface located above said bottom base surface.

8. A desalination system according to Claim 7, wherein said bottom base surface
constitutes a bottom maintenance platform at least for said bottom pipeline grid, and
said top base surface constitutes a top maintenance platform at least for said top pipeline

grid and for loading/unloading of said membranes.
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coinciding wwth the longitudinal axis of said PV. 13.
An anchoring arrangenent for suspension of a nenbrane
whaooongred2 mai n conduit of a diameter d, said aPchor009g00046
arrangenent conprising a central line with
circunferential suspenders arranged thereal ong,
wherei n each of said suspenders is adapted to assune a
first, retracted position iggwhich the radia
extension of each suspender about said lipe is of a
9. di adedesaligation sysiem| 3csWdingstr Glamsod 18 Smwheicihgaid bottom

. . . 41 i C i i i a . . .
PRSI oy KSR M i et o o
grid pdivadesdreine aad ocar pbrmeatdresosplender about said line is

of a dianeter d >d, to al.l ow engage t bgtween. t he
105 s pe Hasaligationy syseme %‘??Pfdé?g & r@g’ir’?ﬁﬁ f cmﬁ?ﬁ’?ms 5jig bottom

i d ek I 1 het - Ofd"gaid ipeline grid
pAS5L HEROREL 18t U A pefendieABElo TSt o pisin o
praddsdesdmypplyranddeont permieated nemokial. f or m of a hooki ng

mechani s adapted to en anc i
1157 o X SRR SaER oo FrEI SRR O iR il pr g Rys re
colff¥RiaREordid: toANpipEEROSid Gordl gudtidaroTClame Opamt signd Oaccording
Claim 14, wherein said conduit is formed with recesses
to appinstinelenid conlamigtionefi¢lagpbhdi ng hooks of said
anchorj . hqQh. I
120 OF SR Al ERAREP Rrordifle (o CLBRAD Ykl 8 LA 0K DR Hhembranes,
catteBe/indf a dorgithdmabitie ismiapted & baactosanatiatadcwishinrtye PV such that

arrangenent is formed with spender dapted 1o
e 2h o P HEPRSSL 3 IR B s ot
coﬂﬁf&ﬁ%‘vﬁﬁ the lohgit&’d'inﬁ)é&%mf ssifpvi.cient to provide safe

suspensi on of Said nenbrane.17. An anchoring ) )
13ar r ahyanvhnting evengtinreyt fa sTipehsien 6f a wiesrhspne kaying a main conduit

defqrmabl e material .is the main conduit. of sai . .
Ol BPIRE" 81 50 PR arPRFE o ShPH A Sypenral line with
cifRURgdrbiitial GusgehderAn BO rthdienlafid, anaBRNEacACEOEAd nyspenders is

Cl aim 13, wherein said anchoring ar_ran%gmsn,t conpr.i ses
adgptefl dasasswne & Afstateisried mosisiep Bawpichdthe Jadigk gxisngion of each

firgt, .defl ate ositiop i i ch. it .
st afet R o B b p A Eehaf P 1 bR BIARNF S he Behoring
artaAbAt R GniB @8idt doRBuit isaidicthicted positi] apt adedondf depidyed position

engage the inner surface of the main conduit _sq. as

. . to
ingytigutheuadiahmitensias oftcaeh mispedgabout gaidAedh ehp diamgter dr>d, to
alrcl)w %]?gdggl%gﬁt %%E 109 shelddd Thd Ghe \Ql@I?ﬁ'aﬁ' &)nﬁﬁﬁt'g s@fface in said

east- one Inilatable membér 1s made of a-resilient
depldyed ipaditiomttepdofd, in said inflated position to
146}?}82&5 gang (feq?rg éggjlbgég%t ga}q:gortdpnagt tot I&asian %%,S %vq%geirtl hs%urde QXchoring

arrangement is in the form of a hooking mechanism, adapted to engage anchoring

elements pre-formed in said main conduit for suspension of said membrane.

15.  An anchoring arrangement according to Claim 14, wherein said conduit is
formed with recesses adapted to receive corresponding hooks of said anchoring
arrangement.

16.  An anchoring arrangement according to Claim 14, wherein said main conduit is
made of a deformable material and said anchoring arrangement is formed with
suspenders adapted to engage said deformable material by elastically deforming it to an

extent sufficient to provide safe suspension of said membrane.
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20. An anchoring arrangenent according to C aim 18,
wherein said inflatable nenber is nmade of an

WO 240d8eddbl e naterial and is adapted to assun®CIgL09/000046
inflated position due to introduction of a fluid
(liquid or gas) material therein. 21. An anchoring
arrangenent according to Claim 18, wherein said
anchoring arrangenent conpf3ses a plurality of

i nfl atabl e nmenbers equal ly di sggsed about the centra
174 i nénaprehpring SHPBEGNEY acs0ndinge e Algmg L&t Wheigite S@lﬁedefonnable

matB ie8e had BRdkP Bf Qﬁﬁtrﬁ%lbﬂah@,ea 103@1@ é&oﬁﬂ&t 1R of without
aimil3, erein the

arrangenment according to
pusariatigy. i ng arrangemsnt conprises a central |ine, and

pivgt el enments hin artj.cul at d.to said centr .
18] o BB VERERBEN GO LRI o GHiERsae anchoring
arrfseaiddt @BfpARE bi 1480 oab i@AsHbLIRS mEHl%elf Iaaaﬁﬁte&rtal ds8@me ¢ a first,

second end with a pressure plate adapted to engage t
deﬂ@ﬁfb ppsitigt in Méicheitbis sadapted 3o bAﬂnmt@ﬂdntongalérmaam genduyit, and a
tQ Cla m, 2 e pivot el enents
secon 3 cu% ?gaswl%n 1 gvhw%in]tt zrcfa;p eH Lo P engfagﬁ %h\‘xh}?%eﬁ sPr?‘ace of the

maﬁﬁ taluitfs6 @mddlBV\Cmp@{suﬁfoﬂtH@nﬁm\bfﬁnee| ement, so as to
bi as the anchor| ng arrangenent into the dep Io
19p0siAn Behares ayargsear |aFcedingntoetlainls, Mﬁheé’?i'@h‘é‘id Ay least one

infA A0 GRIRRE is Q&’J g Q%%lﬁeng tict 3ada‘ﬁ{éﬂr ﬁ‘% ted Bosmon to

ower nost  ne rane I'S |tte vvlth
asstoredigrsitar gimertsayns ibdt those@ssuared thezrebiy mrsahbdaﬂagsd posmon

203, DS aNnt Reesant ACHERe s Clamo L el sSR9 iffatable

meRibeR P &Fa8 lof 3ol RPmbM]e HOARYARandfis %Haﬂté‘di% a@¥ne said inflated
desal i nati on nenbrane froma top end of a vertically

pogifipe du@@ iptgodustipel ob Elbist (ligyidenr rgaﬁg@mlml th@ﬁlpr ising a

f| r horl n asserrb adc?g 5{,10 hattach(rlre h
°£%P$n &R e né?cé’ﬁ gwﬂe ‘é{ Qg fgjd anchoring
arréﬂig‘dﬁibht ld@m@ﬁ&‘e@rﬁ) Mal&y&ﬁai@ﬂeﬁbleomb@lbm quluﬁﬂﬂf |dYsposed about the
dIS Iaced E’é‘ er wmth said desalinati on nenbr

ce fbéltea gsaiagtq evealy disfeihvteithryload sxqrisdyon th?] 9entral line.
psai i 5 aeapt t‘,@ Ho)
ver t%{:gfl ?{O g? &?)E[dug@ g;eﬁ?% mr?glé etz)t to Sglgd éi? e zﬁwhormg
an'angdmmalcahnpﬂm rwlcemxah d)meﬁquapls'etmlbmeam dnls@dﬁy artlculated to said
i natj on nbrane. .26. At age anch
cofie SR REhO AL ABRE TGS ARt HGEN ARSPas LAt dch of

thehfsh and 18 RSSRGIdYwitR acﬁ@s%ﬁfetﬁl&t% ngg}'te@ﬂy et e ®he LMt of the
arrangenments of Clains 13 to 23. 2 An anchori ng

meambrattﬁgerrent accordl ng to any one of C al ms 13 to 23,

g/:qrenrﬁe%){ n 8ﬁl§g su%b%%éln gcgoigagg S{,“E]%fn ? r%@?}%l? gﬁvost elements

are articulated to the central line at a point which is offset from the center of the pivot

-

element, so as to bias the anchoring arrangement into the deployed position when
vertically oriented.

24.  An anchoring arrangement according to Claim 13, wherein the lowermost
membrane is fitted with a modified adaptor comprising a bayonet ring, and said
anchoring arrangement comprises a bayonet stub adapted to engage said bayonet ring.
25. A two-stage anchoring arrangement adapted for removal of at least one
desalination membrane from a top end of a vertically oriented PV, said anchoring

arrangement comprising a first anchoring assembly adapted for fixed attachment to said
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28. A desalination nenbrane conprising at |east one
sensor adapted to neasure at | east one of the

wo odobosdenzy: a) quality of a fluid passing thropghl2a0900046

menbrane; and b) flow rate of a fluid passing through
sai d menbrane. 29. A coupling.agapted to connect two
adj acent desal i nati on nenbranes, said coupl i ng

i Si sure
d glgga!t'tﬂo% Inlg O?I‘anhe@\?mteﬁ?% %alﬁie&%ggld %n ?r%n% sfselgl% 5 i adapted to be
vgptislyrigspldved ughethtr Withsiid de@hﬁﬁtu&ﬁmém%'ﬁﬁf@rﬁﬁﬁ Ses@écttt@ Said first

d h) fl t f fl
R GRS o o851 aBorige Ssrablyetordmisd i be Hesrtcally
digp18cdOkith 'i'@sp@ét%' daopV3 %Ig\/éhp Gl éa'i'c?%éc%ﬂd %}ﬁgl}ﬁ Eg?lg assembly and

conprising at |east oné aving a longitu
saibidqselénhtion aseleiane two or nore desalination nenbranes

her gi a .coupling adapted to co ect 0 .adj.acent
2(%ies algltﬁgtsl %’% P%r?é-ﬁag N ag‘ifg{hé‘ﬁwt? "Pﬁ’e%  VGKR 891 gecond
amgh@fing @béthylyds coRaaMEEbPAERARME 1R @%géﬁb&s of Claims 13 to 23.

| ongi tudi nal axis, wherein each of said p urality of

sensors i s | ocat ed at least in one of said PV one of

110 B 0RO S0, L L P8 e
sagt aptheting armmgsmert 1atadhp1a$ tforosigubthnddue stigdenioh i a plurality of

ity of a fluid passing through at |east one of
m%ﬁﬁ %/vo or nore desalination nmenbranes; and b) flow

28. at eA QbsaAinblish ﬁleﬁﬁﬁier&rﬂﬂf‘fsﬁ%geg Lea %%ﬁ@iénggggc}aﬁedstg fkeasure at

two or nore desalination ne nat
leagy anepf the Edtayiing: t o O ai m 30, wherein said sensor is

oper Gon uous SUri araneters throughout
ﬁ)e C@%g& |o¢1“1 ,paﬁ{g' tggoggﬁﬁﬂg@%?ﬁg%tag 32. A

db)s dlowgdté oNa SRTRIRIAE BRGHhNGidBefkhhg 30, wherein
sai d sensQr is adapted to operate in bursts, sanpling

2% he AovRlpg radapied rte e0raRe preddiaeenti d@dhp@wmodmnﬂvfanes said
co'iltilﬁggr gé‘xpn%qugeélf’" éagta}) ONedbpt edg] é r ?Ilgeggfr a&qeast one of the

rein sal sensor
fob«pmmgt ed using an internal povver source. 34. A ,

sall ation_system according to Claim30, 31 or 32,
ap i of 201l pasting dragipeiceast 9nef sy masrabianasi atghesrea of

ext ehd\@dupBayYLindsour ce.
b) flow rate of a fluid passing through at least one of said membranes at the area of
the coupling.

30. A desalination system comprising at least one PV having a longitudinal axis,
adapted to receive two or more desalination membranes therein, and a coupling adapted
to connect to adjacent desalination membranes, said system further comprising a
plurality of sensors disposed along said longitudinal axis, wherein each of said plurality
of sensors is located at least in one of said PV, one of said desalination membranes and
the optional coupling, and wherein each of said plurality of sensors is adapted to

measure at least one of the following:
a) quality of a fluid passing through at least one of said two or more

desalination membranes; and

b) flow rate of a fluid passing through at least one of said two or more

desalination membrane.
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35. A desalination systemaccording to Caim 34,

wherein said power source is electrical induction. 36.
wo\2aemsicknat i on system according to any one of PCA/HL20®/000046

30 to 35, wherein said sensor is adapted to transmt

data produced based on the neagucenent taken thereby,

to an outside source. 37. A desalination system
3BcCcondicRglidaBiol! sktEIn 38 i i stem s further

provi ded Wit h a§data F%a_l g’g¥®§ﬁ§%§éﬁ?m%é r§e8§9K gs Qperated
c%awlﬁ ofedtiad pyametrsd niiroaghout ot Ubgratid=6YF, the desalination

| acenent nechani sm adapted for di splacenent of

sySterP . .
yg'éal d reader, and a cable connecting said reader to

3%ai dA diesgiinatieneyterBEdadihs B CB8m B th Ak QL FY St
accor di n% to Claim 37, vvh%r ein sal d%g“érggigg%; o ?ng][ed to
op§ mgﬂmr PRepling the abgee parantetsrd dlowg predetsiynsinedperiods of time.

332CCOf Qi.£0; i er.ein .saj ens i s adapt ed
f or %glgé}%tn%g% E@ éﬂé%gcorr SREdY .&%51. 5& %‘e%‘é&zn‘ﬁh@%‘ﬁ said sensor is

adgpted tmbeacpmated nging an Gteha Rfer What&i N sai d reader is

34used %s?im external power source. 41. A desalination
:c,yst/% PCUBEA R 2egoxding 37 Claimed®i . or 3% stlereinfsaidadensor is

adhptediostd @b@ﬁg@gﬁn%% g}gg%alr er ls.perforned in a
wirel ess manner. 42. A desallnation system accor di ng

35t o0 @& sesalinatiomispsten mederimgctl Chtnesd,f wheromakgd g,g%pggume ‘s
eld ﬁ-cgﬁﬁguét%nperf orm an analysis of conditions o

gl% erent ménbranes within different PVs for providing
36an iAndesndihition Sfstehbbdéi@n f | @Rl e,of the .
“menbr anes.. 43. ng et hod f%?o %ﬁiogg%?fr%&(%snn%(?ﬁ %%swg?elg said
SEPLP A F‘Pt)‘?d &1 traressnit fleta praghcerdcbasedine she measuRvhent taken thereby, to
an 6Q1RIeIsSiRg: Pproviding said nenbranes with sensors as

descri bed above, receivinginput data collected from
37sai & desabvation syseny atdogdingitel Claind 3804 nBrAY kalNgsQY! Blfurther
ro@%{eg | ndi cati ve of said conditions j‘_or at Isea_s one o
progied by Aafie. reading napanoRBgnh covdising pore@ilen wodRcted to a
maiMiene) Coramit | Sl rpali zat | an. of . val ues

_measur ed ygrafmlpggii 813 feﬁ&lsr}é%g glrl&g] grge ?%ptﬁ%sfﬁf gisplacement of
saiditrarien; and @ ealje aqrimeoting takl rerddena 5aid AOPLickMSnednBn ke
3g.for @e!slflﬁﬁgtf%% alerti ng he, o ?r,ator of a possible

mal Funct i on Wit hoat 29 ﬁ{‘ﬁ% F‘hg FRe3'bpeheseiorsaid keaded exhystutes
saidaitside abwes. 45. A desalination system conprising: a)
39,20 grray .of vertically disposed PVs, each PV

‘acc a]élilartlﬁ)g system@ecording to Claim 37, wherein said sensor is adapted for

operation by said reader.

40. A desalination system according to Claim 37, wherein said reader is used as an
external power source.

41. A desalination system according to Claim 37, wherein transfer of data from said
sensor to said reader is performed in a wireless manner.

42. A desalination system according to Claim 41, wherein data collected from said
sensors is used to perform an analysis of conditions of different membranes within
different PVs for providing an indication of failure or malfunction in one of the
membranes.

43. A method for monitoring conditions of a plurality of desalination membranes in

a PV, comprising: providing said membranes with sensors as described above, receiving
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nore desal i nati on nenbranes; b) a pipeline grid

adapted for conducting fluid to be desalinated to said
weYasm4pr oduced perneate from said PVs; c) aPCT/IL2009/000046

plurality of sensors disposed al ong the | ongitudinal

axis of each PV, adapted to neasure flow rate and/or

gquality of fluid passing through said one or nore

: : reader connecte 0 an, M-C adapt ed

FEPRAR 18000 SESRY <BOVARE G0 I S g B

indeatve ofieidorsliticths Pbriit dlabt ¥ndObf SRS Srank® r ecei ve
ata,therefrom 46. A desalination systemaccording to

44y ai th8gthod pecaxiling 4o Claimy 43, sphareinss tysisyinelut nmtraxdlization
7 | i ti yst
AP Y oo fenscfso £ B IRRDR MBS oFibh of te

mp@hisngneondiiéms rin hthe eforiealowing algieng M Rkrator of a possible

[ zahl e by the MFC. 48. A system according to
bR SRR Rl ing shprspdpariacs eteaear .
435ut oﬂaibmﬁybﬁyng@fehpgdﬁlﬁg;iﬁé;e met hod of Claim31 for a
plurality of desalination nmenbranes in a plurality of
PVs. 46) g gaan(of varticelly slisposerl ¥ispeachi AY adcomer@htifnéne or
row of PVs reec?egﬂinlaﬁgi Hq? § feed inlet at a first end
d HUETRE

t hereof and a Brine angd: a second end thereof and

cont ai h) ngpiptlitesit adépfédd’@ﬁ@ﬂrﬂdﬂéﬁﬂ?’ﬂhﬁ?@gé ABG1inAad
bei ng adg%t ed for passage of flui to1 be de%g]h}l%g#g}dfa}épvs

bet ween <HIPTeduced pematediom saiddh; end, wherein sai d

feed ig) e physalfdd Lt pret sensor .adapfed far

acquiri jng E r%%¥§§%5\94§f&18 rsgérlrgfoen Stﬁgﬁo%@ggng axis of each P v,

subst ancexdppied telmeeiré fiow raiaddfor qualitg e fRABSsREg through said
t I's

t hereal ong i nsi de th% PV, agd said brine outle
fitted wiThH A"OERBTRSR¥Pdadapt ed for acquiring a

seconddp ef repderRBAMTRI 0, A
desal i ngti on, system agggﬁgﬁﬁg%%gﬁ@g? ?nyﬁgkﬁg\iﬁ%lgﬁl%s%%gv, to
acqui r ed bseligned withraidessbose of saidghphlét dfaensdss to Receive data
di agnosi sy 9fsparanmeters of the fluid flow ng through

said PV fromsaid feed inlet to said brine outlet. 51.

46A desdisalinitionnsysiystR00raRG26 ¢l 339 v@le?éiﬁ‘ﬁfiaisg&’%}ﬁriﬂ:&npletely
S

sali aranmeters are concentration C of the
au@&l?gﬁdgﬁ%’é‘éoaﬁaﬂqdrwf@ai\i% of the tine t in which said
47C0NQE b Akl ( 1A aljnation syste

accor di na;’yﬁtnltal g&d\gg?[?nﬁz%?%v it é(?ﬁClggrll gﬁ?e f?er?f}bgﬂcgn% ‘1’“@ each

membra.qe therein have their own index number reco gnizable by the MFC.

i

48. A system according to Claim 33, wherein said system is adapted for
automatically performing the method of Claim 31 for a plurality of desalination
membranes in a plurality of PVs.

49. A desalination system comprising at least one row of PVs, each having a feed
inlet at a first end thereof and a brine outlet at a second end thereof and containing at
least one desalination membrane, said PV being adapted for passage of fluid to be
desalinated between said first and said second end, wherein said feed inlet is fitted with
a first sensor adapted for acquiring a first set of parameters of a test substance
introduced into said fluid and passing therealong inside the PV, and said brine outlet is
fitted with a second sensor adapted for acquiring a second set of parameters of the test

substance.
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Rhodam ne. 53. A desalination systen}ponprisgng gt

| east one common feed line having a first end and a
waeaonsieend, and at |east one row of PVs arranpemlzoen@o046

said common feed |line, each PV having a feed inlet at

a first end thereof in fluid cgguounication with said
common feed line, and a brine outlet at a second end

alination
oo s PRI URT DB PGl i B et sets of
P&r@n@erscms allaped &t UsetimeREnGS 6f f)airéﬁltstew B3RS A6RME through
feed fl uj ctal s introduced i nto said comion

Sa% eed Ffmlﬁrégl ?ﬁ‘il] 1Bi6t 19 saud byinejquilet. and sai d second end
51 herﬁocﬁesal'ma%onsﬁ'sfénp QMﬁgé%dCla'l 645' nI §%}d parameters are

doubl e- si ded feéd sal I'n |oﬁ
congsRifationrig ef Hier test substinaviand mdicatibn oifnttﬁe &ﬁﬁ@tteﬂl tich said

therein at | east one PV having a distal
COﬁa%R%ﬁgggkg%g§§ "end and a length L therebetween,
52and Ardegslirados L$§>ﬁeﬂ1rhﬁ:boﬁlﬁigjtdj @aﬁfh‘ 48" GhéRinCl08 et%v sﬁbstance is

saj d.roof than said proximal end V\,herensad
Rl%f’glﬁﬁll“éed for receiving at Ieast one desal i nati on

| paded t here via .
S o qeein R EOERREE ot RraR R oo kel o a firt
enfl|apd tangeeond end) addsat didastemi: W oBPVE @afraﬂ@é’dt e\l@x’ﬂg kB8 abehon feed
d.dis such that M<

lmﬁe%agﬁ. nab‘iwd’l’rg f ?ﬁdl IP{;W%%%F gnchheresf @ ﬁiuﬁh @mmwamtlen rwith said
comich Rtd liBa%hd @ Meind 85@tIapaLLY dg@ﬁ'ﬁ{e%% 4 coptaining ﬁtgleaSt one

I oaded/ unl oaded i nto/ from sai usi ng an
slinatiefe membranda prchdP Y dreimenaytagiedgfos phsbage 62 Hirdado KH‘desahnated

fromsajid, djistal end
%.Eﬁrs%%b‘é Rceufy 5B Bl it P%rﬂéﬂdéméwctdma@d anto said

comenst fead liaoffroad bbihosaid NRk afd Shlﬁ%&(ﬁﬁ re%?' i4 giuatc%mmon
s adapted to open so as to allow sal aricho

feeﬁﬁl"&ﬁ’&@%rﬂ doublepsaded feetbr et hr ough during said
54] oagy ﬁgéaﬁﬂﬁmpﬂ&ﬂﬁy comprising a structure having a roof, and adapted to

accommodated therein at least one PV having a distal end and a proximal end and a
length L therebetween, and oriented such that said distal end is closer to said roof than
said proximal end, wherein said PV is adapted for receiving at least one desalination
membrane, loaded therein or unloaded therefrom via said distal end, and wherein there
extends a distance M between said distal end and a roof portion located above said
distal end, such that M < L.

55. A desalination facility according to Claim 54, wherein said at least one
desalination membrane is loaded/unloaded into/from said PV using an anchoring
arrangement adapted for engaging said desalination membrane and displacing to/from
said distal end, and said roof is an adjustable roof designed such that at least a roof
portion thereof located above said distal end is adapted to open so as to allow said

anchoring arrangement to pass therethrough during said loading/unloading.
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