1 DESALI NATI ON SYSTEM AND ELEMENTS THEREOF Descri ption FlI ELD OF THE

| NVENTI ON 5[ 0001] This invention relates to desalination systens, in
particul ar reverse osnosis (RO desalination systens, includ- ing a
plurality of pressure vessels, desalination nenbranes used therein,

equi pment for nounting said nenbraned and neans for estimating their
operational conditions. BACKGROUND OF THE | NVENTI ON 10 [0002] RD

desal i nation systens RESAWMATIONGSEIEMAND EHEMENTE THERROY reference to Fig. 1,

an exanpl e of PearipRD desal i nati on systemis shown: The RD desalination
system of the ed above generally designated at 1 conprises a
plurality of Bérigggﬁrg@%%b\gessel s (PVs) 2 held by a support construction 3,

t he constrect jo@N) Bis CEHIPIdaBd digaiRDdn @S, ifartku@irevéGtiPpes (k) Rgpingiachieas, intdae PVS 2 in
a horizont al iorarles cbrésor vessEa debpliraton religand@\ped tergn, jaypmndes rougipgsysantiedesdy t he
support const PUEE! Y SePrHAt P 4°%s supported from underneath at several
poi nts al ong piRedobit:ue vRPa] Each PV 2 has front and rear ends and has a
centrally di sposed perneate tube connected to a front product 20 line 6 at
the front endf] tdxesaPoramniehstreweiknpwe @ the pvdiderctee b figrkanEracre of ey salgttiot he r ear
end of the PVW'EEEWYPV 2 is further connected at its front end to a feed
line 6 for Supph, édfhgsal%aQOnTSyggnoﬁrgklgd%e@cngeliH!)vggertelgl ‘Qggnﬂ:@§aclorhpngsta gall égrgss@et its rear
end to a bisi ne (Q6d#eL nd hedb)nn@up;(ontfai‘istru‘o‘t&&l’ll)econstructmr{y Eacdior @ porﬁtE]éthPtMSe 2 has a
plurality of Rvmwbhoame@me]z@mrnwmt@d’VstIhrefaceuswndewmmwmtﬂyqnw@@h3Eiel@l ign i s shown
inPig, 2. As se@ﬂ‘e‘ifﬁmF‘P“g‘ea‘“z‘sevf’ﬂe""ﬁﬁ%ﬁ?‘&‘ﬁ‘e 10 conprises a perforated

per nmeat e tube OJD% \é\écrm} 2 s mlaxd rear eﬁdygg ha@c@p&)@&%sedﬁprﬁ@k tu%%on%&ed%”&mdprgdmpr eon
constituti Bg fhe ERIDFRBR of@O F\ind t84ekr FdducBiRGRPRER bidtt ieddgha Otk @I Eagilve ks k@ [ 0005]
The wound nul tmnedteaywrommmtbafaaqeieshreeablwn?mthd@frqwmle*so bgdepainpigcepd a8ifs (ter egiio DNe

sur f ace t her eBoine (bn%zgﬁjf tm \(jesinZ)n s(é:p urail: ?I%O me branes Omounted%ereln v\\{r\l%% epl;cél eg‘nd a rE) rreat e
side, on the JRAoSThE Rl aeR bR e Duuls B e ARL deaed wat er

whi ch has pass&gh nbhkth Ohghingla REnbS RS, anby: el-pURINGRe DSNDSI S, | . e. per neate. The
perneat e tube0td g wfugmpeaer wentblanelredt BgelidkSa rdre 8 bnedsﬁ@vtheeelcdﬁe@'bqomgwsfal d

pernmeate, whi @Elith.%iﬁ%d@?hewa‘*w °WEO'T“LHE‘$ nié‘@f'?ﬁﬁ""meae fomfﬁz e s Lr BNt and
rear central BOflaLaf.g (oretersty Ty =7 AT ryponf-\yai ant and

rear ends af tmut@eaedaaa@pe,f&mee éz.dscaffmet)matermmbmnem&ﬁem[0006] The
mul ti-1ayer moebr anevsheetmibs sige mps%eswotwo@rawewbﬁﬁweer¢‘ea eaers%lpdet'onee per meat e

| ayer 14b_pospergrenntvier ??@;Wi::;.t e s bé'r;’;?,gﬁ?:a‘ B Layer
menbr ane Sheeﬁ;a;a e"‘% m h wcol Qo I-(lll tﬂé?e@ |tscf méam!la‘p-teﬁfo a 12a bei ng
adapt ed fops f bikin6loiGQRIBHR g hdred cVMJrﬁfJ\anttth&e 1 uone PBor tr@ﬂlﬁcSafwhlbleebrmg t her eby

a circunferenteaby. feed inlet port 17a of the PV for conducti ng rawfluid to
be desal i nat ed’“"t’lh@r’@t"‘@“ feegpygier [ ip Riovified ig fhe ¢ uft HerepiRpyeef) ﬁ’g’”ﬁﬂ%\ﬁj"&’ﬂe“t U d

axl t e’ direction of arrows 19. Permeat is collecte(t ate tue?h to exif throu hthe front
conmuni cati on é ﬁ@ d through

. ar ce Q5b gs!)e&@ely akorllﬁae (30919
circunferenti slrcuhfﬁrbrﬁﬁ?ou@ﬁbsnh&tatﬂﬂ%rtendlﬂ)bfﬁ@f‘vthe PV for the vvlthdravval of the

brine therefr oms [NOEEBY}. tht mempPeToiofalyithifie @k syaltadi idat apdsearpyropete mhesd 54 180 t he

ci rcunferenti ap dsﬁngfcee'el*hfi it e‘ﬁn:ejogme;*fi' g8 rerpecyeppee Fop oY1 Ta B PV, to
flow axiall y I T qudfn% §Jﬁ alntoéﬁ AOAR, njeﬁorane 58 M iffo tIP pY §h0§29rlla|lyea9t; s?d by the
per meat e tupe dlapace& »thraﬁ@P 2 l;’\t hfréa&*ghs dedi@ lotaroQtﬁbtemm urﬁo&ﬁcjﬁﬁrﬂiaﬁeﬁb bdd@hds &l 5a, 15D,
respectively, rPatudofotel Rigrey SOMBEAneTR Say bepfistep fro@ che tldeofwwtwlnraretmonhm'ceih9reoB is
renmoved t hr ougﬁwﬂﬂf“ﬁef @Wevamrewémei'gaa In WRPEPY seefe o vertig Hengp Q%ﬁ“d end 12b

of the PV. 35 e"%@%%ﬁgfﬁ sl Wi CHp '.”"amﬁ§2§ iﬁi.ﬁf; SMSih \bod he PV 2
such that tshey

\Krmtnm@Q alrn@ﬁgrofp\@ﬁbm'@@mfagﬁw Snd di Ddver dbDdR r(&ﬂﬁus@f@dﬂ&ﬁﬁ&r@ﬂ to the
front and rearmipevemmate |ines 5 respectively, the front circunferential

port 17a is cd)%ﬂleé'reé)&PW't‘gd°°f"l‘1esaFé@’dedI"i“?f@‘e‘ﬁ‘“eaéWﬁo&"H?t'°?’\?a?i”2t3?9:h‘l"é?ﬁ’ffﬁé?"é“ht| al port
171, s conneCEYHLRHITHELLIY, LOUBAL, WELTGAId AL ieiabe 10 1 nto
the PV 2, the Immgcwﬁprc@@mdsSparthscver;rﬁld pdrn{a;teQ)ulEu eft\B%r 20r4’]ﬁ)freﬂerzaﬁﬁﬁ,le|thyh by and is 45
di spl aced Wi t hirnin hepeRMe Rsseknd dplt thd fbw of graredveren tetsgmegeind vethahsocatdoms bher ei n.
When unl oadi n feﬁ“fwwet‘ﬁ@esi‘@ac"ﬁ?@’tSPPaféﬁyﬁdué’F‘eft'eﬁ“é“sF”ng?"pé?f%mgg[ﬁqu'em%er eby the
menbr ane 10 mgY " BEIPUERBH T SHPEHE S TE T "TRE BV T § VEXI 81t he ot her
side thereof. [0010] However, there have been known designs in which PVs
are di sposed vertically, i.e. the PV having a top end and a bottom end, and
wherei n | oadi ng and unl oadi ng of nenbranes was perfornmed through the top
end of the PV. Since |oading and unl oading of nmenbranes is a generally
conplicated and time consum ng process, such PVs are 50 know to enploy a
smal | nunber of nenbranes, e.g. one or two, and of smaller dianeter (and

t hus of correspondingly snaller weight). [0011] The follow ng docunents are
included in the state of the art: WPO publication No. 98/ 23361 to KEEFER
BOW E di scl oses a nodul ar reverse osnosi s apparatus having parallel colums
of menbrane el enents within a single pressure vessel with a narrow opening
in the dianmeter of a singl e col um- of rrenbranes WPO publ i catl on No

NN PNNIN™ NS 2 [r— 1 ~N ~e~ 1 N S o, S [T o




mul ti pl e nenbranes arranged side by side wwthin a pressure vessel in order
to reduce the nunber of couplings to filters (nmenbranes). SUWARY OF THE

| NVENTI ON 5 (0012) According | oan aspect of the present invention described
bel ow there is provided a desalination systens. Not formng part of the
present invention but nerely given as2exanples are:, desalination

menbr anes, arrangenents. for nounting desalination nenbranes in a
desal i nation s st em met hods of their peratlons anq ne} f s for nonitoring
operation t her”% b’a?;eha”%f‘f’eéS"Béyrs‘f’ewérti‘laé?sfv VU PEDP & ST eV TS & 84188si s (RO)
desal i nati on, but nay be used in other types 10of desalination systens such
as nano fiItrammmmY@Nﬁ}wvmmmmo filtration (M) and ultra filtration- (UF).

It is suitable for spiral nenbrane described in detall in this description

and suitable t[?i”zbdﬁ“l"ﬁ%wf" BT AT e gl e SRS e Yo an

formlng part ot the. prese |nvent| H given as exam for

are:.de
as peCt of t he nﬁ@ @e@é‘llnatlomeﬁrﬂsnhs%:desgh n%rstémsmemgdpéuhd ratGhs %ﬁar‘ods Eba&\dn%ﬁngSYSt em
conpri sing a phdbid hérdohhidilare RHigAG AtiaBiElondH RS BLEIORY @SB @tbrSbu(rMS )sed@atlr vhavi ng a
| ongi t udi na? akqes"naﬂdvswe;s Sla;ge tetfﬂfag;g“rd %earﬁ%frtﬁgb'\gwerm fiatigp lr!ﬂ lip ﬁ'IaP’tfyrswa'of
desal i nation Segrecd " B P
Craract ot oad T RLs o AT B R NI I b o i na
axi s thereof |ossarraa‘uona,eﬁmeretdfs&het@n ihedatagbtbrQRem ddteterm@ i asvesaravainghdi ghatabout
80Kg and bef nghewbedgi kceeds thmé is gf R vetti@lpriegytion threremahe're',gh'"vmbturﬁor‘{gPrebein@ﬂ*?gﬂqudwnnal axes
t hereof coi nci WG Y %‘fg?&"”\‘"b HEINE e i ”9'(;5'1"”"‘13 O HEY A e s at

t le nd\D is at least 46cm.{18", 1o Jimit achm brane

ni Iace
| east 5 and b {15 @hs W RSB lundiMdeck & 156, by soclnbiS vadn ol Achbr n?i sos,_at | east
46cm (18"), t owhbrdinife bV igiretlit SPIhBGIRIFB bl mspremmnnmmmamehehenbbre@Sn tt.erraand3 mm at

a tenper at u¥ e ttbidfsfliieafce prege flb'ﬁter cirﬁtp@mg éohgad"arveca(;,'@m?wh'@tﬂede%w gkl of t he rhrterrbr anes
n a (o} Ve Ul 0 rs

B e e MR S B edopt e

system f urt herpoogsp rvraemnﬁg tﬁb@nal&xpkr@&dhhﬁ]@enﬁf&@&’b&ﬁw Smpfadérﬁentkhé)&d\lrtrﬂgwe bhevenewiser s

vertically.?[ @0594%9#Vthlcfsdq@mthelh'gabrs@rebBewanoteedn 'P"fP&%SUf@We"”*{‘eé)p"tdW@‘eVetIW@IWC'aﬂ

OI’I ent at I on Of agéﬁ rtloriinsl:(la ;boven xranﬁlolfésleowﬂﬁmml‘d Z:' d{&fﬁrashr ming ass mY\eA gutt reven
menbr anes al S il ONG kMR SR kb e ] 3D hACETEAL .ng%mo&"b@iargéﬁir a0 °§aer2ts'h ' the
PV during st arvthlcraﬁd)td:ﬁécﬂéasIﬂ'ecﬂlfesobdﬂr@trd%&kdan%h)@d’]for}ﬂzl’sm&Smstmg autor[\aﬂﬂﬂu'ér]\mg

Preventing ‘10herem'smea;@pﬁm'sq*eewdE?f'a"rt"ﬁese(rrerrbranes as wel I as di spl acenent
thereof wit hi " e oPYmp BN A Be P "t'ﬁr‘émoa“"rei’ﬁ am e P ‘sgra%t e the
'ra

s, the number n of membranes ma t least
hi gh Pressure Seaneirkhinimd FPmmo les S e QUG Lecar ea, a

tw st which My auses, doessicudy, alrdasa,lslnaartoteeem.cmdt|erasmztmhsdv0rhmma‘s resmmbeern into
desal i nat ed35prr@dumshav ﬂwiﬁ]ofalbwteet‘@ldl t| on t he above arrangenent al |l ows
elininating tH }‘u o B MO H?“I’Frﬁ” W Tf‘e‘ﬂmiyéaujéf’@???ﬁt’f about

Of each mem rane hus also rate a on uratl.on such an expansion can prevent.
di Spl acenent O[fr-gp (h) ngmm ksl rett membrane onmtﬂeu: urtsﬁnrem ng
nmet hods are baﬁ)eadse@@ntrs@aﬁﬁﬂssmaﬁbdbowa@b'eesdsenMrﬁbmare not effective as it
requi res op®nilefl t hePVPgal iseyugipdgia hqrijopfabise gurt arthafswon@@ma@m'mf'rrﬁfpen@iarst| ng
automatic Shl mﬁﬁa%% ‘H?ﬁVs ”5@@“@6 “H%WE@WQﬁWaW§U5FPV B Haged

nto s of sai moe roms rizontal base surfa "
[0017] For exg 5N o, ik LSS 2l HLEDBIL BB Y o Bl LEASL 18

and even nore rfeasdnésGisl adgk y, anarmfo mR&sst to ddh of the BB frorh RBanle Bdight @¥el. CaS €,
menbr anes, theooat n*bernaﬁem the énd prEsigiBY adiprens said Bpjroridvasgifuriaceayil tetrefer@ fo aypriiotm FJ’G.Ia'tdI cularly,

at least 8, arf M‘ﬁ I AR A ;L‘SW t‘?ﬁ‘l&‘;?réz%“ﬁ'°§;?3ma%"<2‘£§u£i‘?;ﬁﬂ?"%fﬂ@§”"bf a
| arger di anet e [ AL vl aip ng a.dpfsﬁe Ok DERRLANG SpdBYsbE, at | east
8, nore parti Cdddpl@rfg's% sysatwnherasﬁaec&aunaaademmgfen@arytténeurhea:é &,rgaucedareredyerasrtne4 The
above exanpi esogidf i bty pde@ai'dlrrﬁm?#'we%ﬁewmmaﬁesﬁalcpawsrcl igytorapipglies agptiey &f  about
BOKg. [0018] Iﬁp é?“t‘"‘f°§;‘ﬁsleé“f'a°e' ‘e"é”"‘teejr?ﬁ ”%SEﬁ“'@“edT";I; % eb‘f’“ ’C°"Stt‘“l‘? r mal

m service, mamtenanbep orm at lea sai eline_grid,.an (o} ase surfa cb sttute

expan5| on Ef f eaQ(fp ervm}(annf;m@a rﬁra( I@a@t%‘s@rmtoﬁpehr@ Q'a”dfo dm ne. | Il S
t hus ‘al so appree4 alts&ﬂdbten&ﬂlthalsﬁberacoh@fah&@%&Jelrn@ﬁhﬂrf\dy@lklé(ﬁ{tﬂeﬂ)ﬂ/esyﬁddﬁ&ﬂexﬁrlbleexpanSI on

can prevent *propére divosi ng of the PV, requiring applylng pressure to the
rerlereﬂg)raﬁ[]leyoravzlhgr &: ﬁ)m pil gp QL E\%y grg]v%e f%eg su;[) t;'rgnd gogtnegr%?lalat%%n\\lovear nd to £‘péh Igr;_d gbﬁne érﬁ%%t

re |
40[ 0019] The va may al | be nounted on a horizontal base surface such that
said longitudinal axis thereof is perpendicular to said horizontal base
surface, i.e. is of a vertical orientation, allow ng thereby |oading and
unl oadi ng of said nenbrane into said PV through the end of said PV renote
fromsaid horizontal base surface. [0020] Wth the above design, it nay be
possi ble to provide sinultaneous | oading and unl oading of a plurality of
menbranes into a single PV, and uniform access to each of the PVs, fromthe
sanme height |evel. 45[0021] Hereinafter, the end of said PV adjacent said
hori zontal base surface will be referred to as a 'bottomend and the end
renote fromsaid horizontal base surface, i.e. the end through whi ch
| oadi ng and unloading is performed, will be referred to as a 'top end’
Sai d horizontal base surface wll be referred to as bottonrbase surface’
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3 b) bottom pipeline grid may provide brine and rear perneate renoval, and
top pipeline grid - teed supply and front perneate renoval, and c¢) a

conbi nati on of the configurations (a) and (b) above, in whi ch sone of the
PVs are connected according to the configuration (a) and some - according
to configuration (b). 5 [0025] When a3PV accommodates therein a plurality
of nenbranes, each having a | ongitudinal axis, said nenbranes are stacked
one on top of the other with the |ongitudinal axes thereof coinciding with
t he | ongi t udi nab) bax meligforidga pbvideWine a[moe_),zp@)neammovqﬁ endhdpmgneprar feed ybrlyatnigropr esent

i nvention but age"ﬁﬁefef%’é? fe there |s provided a menbr adapted to be
recei ved withi ncoﬁﬂmi"(" gﬁn%ﬁﬁﬁ nfgébl‘fﬁ({,"w%m??me" saﬁwcn?ﬁce Uit 8leh as e.g.
a perneate ¢ ube In rane, aV| ng 10 a | ongitudinal axi s defi ned

t her eal ong, a oms tvwhenla a%e:bmmmwbheaﬂepueheertemmuwhahqmnwhdlm-dsalmmnmramndw t,

and an outer §'he¢°'fed e‘ﬂ‘tf‘& td oeriwifp B@iﬂdﬁaﬁeﬁwﬁéﬁeﬁ”@%‘e% '°“%"\'@faéi‘ﬁsa§§.\/d out er
shel | is of s ALEAT afg:zgzﬁSéomaéz;%ﬁz:;rf Rl A M S, when

| ocat ed Wi thi 1 oSkih VB8 brcR a bl e, eIl thiilnoi L8 MR EK e

simlar nmenbr ameﬁca&bla@kaed\emdheerseaetmher{ar&@&m}r shiifstohbuch @Sp@BIhata@ristich & (adsieny e exarrpl e
and the pi pel isv\?re)fr:g'hq“&caacrwamg*ewewfef "pme’sﬁiowme’yfmﬂﬁidste‘hfsﬁed'af mpporaeheatked be 15
appreci ated tr;{;%;l %lﬁereqﬁéﬁg&g‘abﬂpe exam Ie glhe pi qlne%rld arrangements préglourslyaglsc sed (S%)&ﬁjt he UpV\ﬁl’d

f1ow of thes f Iybfebbich o & oBa o B 1uk @ bd QRInIBIRFANES | N an
upwar d di r ect ipedyre tvttdimeri ramyaneﬁwsremcmovenheymayedua;eedmcoadexewembeemhrsmaoftebhe out er

shel | of each myerebr ane. 0028 Al ternati vetl “!etgr sohfgul d be appreci at ed t hat
when usi ng t h ofﬂﬁL@# 1edes e.s ﬁ@ﬁcrﬁmﬁﬁmﬁg‘a dgwn al‘ddlrt:cft:lloén @MM‘E Qlusr:)ﬁg:;g) ‘@ntOf the
fluid to be, deERhbAlesk h.em au% iR RS UsEn oo VBT eNGSad By @ downwar d

di rection, whi@f) rayorpg 2y e hé presinSihiactet afﬁﬁﬂﬁmplQlﬂ@fis plo e am‘Bﬁ'ﬁbﬁead’rlﬁSmgMntahi n the PV
during start upf’"érflhat"he'ms'w'ﬁ exrpefintiertongrgyreigedap wwﬂmewaﬂfé'f)wgg'ahfeﬁ mredd f1 ow.
[0029] Not for .cﬁﬁ, @aﬁjw’“ﬁ‘l‘ '°rfﬁ@”sﬁ?°é§’€ ATIPIRVERY R B LR BKERBPE there is
provi ded a HenRfHpRG: R bish HenBndiBth But £ 3NdMictineD AMIAY aandh ARGkt dddintal  axi s
defi ned ther eallsb)l%@p of WheBbrédk lﬂvuﬁabeﬁirallmﬂumofﬁtﬁhl‘ﬁdaw {aid tn&orﬁﬁa&@ﬁe@dt cbr@nsﬁgﬂag:aghlng| Yy

recei ve thereiln w'ézwrcmf?ew fupvﬂgersarfqmﬁ AR Pherfirgpeh af 431G yeppdssesRdarid o asgtimela first,

desal I nat I on r‘iﬁhe ancp ' ' ::\gCh elrl Et?n% in Salrrsrtisrée :)%lstﬁllicfn ;ﬁgn;szg(t: dr:eprﬁgcr gs‘ho kofl]WV\; Sﬁr

vertical |y or i GhEemicHom oot 0 s b o b OoRia G RAK snbberd tw@ﬁtﬁ'e%@ﬂatwdelsnvent' on
but as an exarupnl:receﬁuhearemsssﬁaprnewddejaed-d gEtoaRednor i ng arrangenent for suspension
of a menbrane l‘ﬁai/|:nlg€"<a°r:®refﬁt‘gpf§h‘mey§%;l}mI°g°fei‘f°°k'gm@ﬁ&ﬁ%@?ﬁ‘@ﬂgﬁ%ﬁ;}f@ﬂ@heﬂer| ng

arr angement Cd) s.ft-a']s ;gcii;pteg ;ge‘ce?\?? cﬁ:;e?pg:ﬂ) ] Pr}f(i;éof S\M Znﬁorlélaﬁa(:)giéwt \A%ﬁi b':a é‘;’ remée{j) cS?\S %ﬁ ers

arranged ther Q.é?mo%@eme BT AL RlopeR@h HsahbHRSE ders'is a 0 assune a
first, retractieg) posiidypa ma.nmeum,havb st k1@l bf SebticaBXdiBRSd ﬂ@tﬂ‘!al@'ﬁow@ﬁ@hna&lds pender
about said |i rferqf s'th‘ty'fpurelu"cﬁl aa‘meft‘ @ehorig aerenpement rgy bal°1me5w'"1 sppReede pdeated b frosh@idanchor i ng
arrangerent | SR AN, EI L, LA DI, WA sgcond.

depl Oyed p048| talraﬂ ménn\as |l Ib g@({o@ Eoth@&ﬁ&%&s@fﬂsa@ uspg%haﬁ:y@lpﬁ@rd“ér abOUt
said line is ah alta:hrﬁiahta\émﬁrﬁfmed@m;sntril @rt.&lahu@masema:geﬁen|tposbﬁb weeasidi®sasuspender s

and the centr ale""fttre'r*\@mwtaﬂa@mswefﬂa@enlgP'we&ﬁyafi'cglaledleﬁp'hQs yreltie. gj@mp Breefietesf . [ 0031]
0S| n Fﬁs e e in iti wﬁ?
Sai d anchori ngenégl‘li;transq sal centra tPH Ioose osIo eﬁ erlsaaa for |(L1'aceme

s
insaid ttac
adapt ed t 0 ENGAGE AR DO HowE M sm Pl %ﬁ%}dlsa@adgﬁeh du t for
suspensi on of s&ade 6 ssmeiatd@ N thefel frmisogdhe@emba@l d condui t may be Ior med with

recesses adaptl@é:l'l tﬁeww'@eoeljgge%mmfes'p@ﬁrgln ndwo‘lo‘tsy c%’ﬁp“ss a%;?; Oaa@m:gl;pé y
arrangemnent . - 1 ge erared -t e ue;'g‘é {°3BIHERDT N EPEdEt s shoul d
not I nter f €€ P t ftbrév t tlor@rbn g%fof :%@Jn:qzrﬁ M{%h al (I:;Vdﬁc Ild ?gﬁ)] 8

FEerhEt vel v,
said main condmsﬁ smy le: ﬁ)VeemIé]Hble he@8es bhay Be thadypR liesiBft makiad Sdagted,al shiyinngh@ foatoRBbI e
material, all crvwrrfgfedee@wsmﬂfla'v'wsetahewewebwSildh*eﬂeltd Dp'wnmpmwcv'qn e diggrdns Sfdtied

anchor i ng arr d[ % V atﬁx@\c}s' infla IZH: gria)dqﬁ?fédf an’1m wge ma¥er|al a age sai d
def or mabl e BBt ghldl st u@lneé’ﬂf% o .&L mﬁf i or ag°m§ga.a.p% Fiferent to
provi de saf e Susmpemshdding@fange@htatcoriBidkcata@exa p‘E}%GB,]wpnsAsseg)enrdataﬂgnetw@re@aae\g

particul ar deS*@ﬂwﬂeawdwyespeﬂeEEswnﬁym%ﬁ?qemdvﬂea¢@mmw®ﬁ%pmvPeeEMQns such
t hat the anchd®i™{y a0 4 EHYEHBENt e 1EE %?ﬂ%@“@%?%ﬁdPT%ﬁm?ﬁﬁﬁ@Vw%ﬁ%@rd|ng to
anot her particul ar design, said suspenders may be in the formof an
attachnment nmenber forned with a central portion and at |east two end
portions di sposed on opposite sides of said central portion, said
attachnment nenber being hingedly articulated to said central line, allow ng
it to assunme a first, | oose position in which it extends generally parallel
to the central line, and a second, attachnment position in which it extends
generally transverse to said central Iine. Wen in said | oose position
said attachnent nenber is adapted for displacenent 45within said main
conduit, and when in said attachnent position, said end portions are
adapted to bear against the inner surface of said main conduit to thereby
f|rn1y engage the nenbrane [0034] Accordlng to a specific exanple sai d
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[ 0037] The anchoring arrangenment according to the above exanpl e may
conprise a single inflatable nenber extending 360 about said central |ine
and thereal ong, such that the | oad exerted on the anchoring arrangenent by
the wei ght of the nmenbrane is evenly distributed about the central |ine.

Al ternatively, said anchoring arrangehent may conprise a 4 plurality of

i nfl atabl e nmenbers equal ly di sposed about the central |ine and thereal ong
so as to evenly distribute the | oad exerted on the central |ine. [ 0038]
According to ey ARebERIm&X%aRPistsed 8@l fk ARARAKIOGIdLhANGa RNt CONPr i Se a
mai n body andeateqhtaatkaing of inflatable nenbers, each being received within
a groove fornﬁﬁﬂlﬁm¥hﬁowﬁﬁﬁﬂbﬁ SNWW@WWHWNHWQBWGWWEﬁ%@T%Wﬁﬁ Plyeliysf adapt ed
for receiving @ty "CHE® A BT ‘ﬁ@?ﬁva R SR &Y A%IEBUFEE™ T0br39]

eIV g alr for any 0 er gas) ex ernaj sou fC

Accor di ng to ﬁst] cccﬁiln tbldii J]@lﬁer @%@Im ﬁwhont\ ﬁang%r%thﬂrcbnmge @c@rﬁrﬁlmgmgﬁ p.miy
conpri se a cepdredhingdyR@suat@mdaidtan@ingéactQliot i@ h@neind Srstiaid Arg @ ghoyd edurabd @adlaat €ed t 0
said central Pﬂwémméaeheﬁwv@@mab%nﬁmtWha%%ﬂge@w$WFB®m@de&ﬁﬁfa second end
and 11t ted ot SERell SO TS R SRS SN et o pl e
adapted to engage CORTHR b seckrfiEh BT @meﬁcmf PR enihecas £ rﬂé;e%rrent may
be such that mh@mpmmﬂ&mebaﬁan&&mam&maﬁhm&ubahed@ﬁ@mﬁhaqﬁﬁmbﬂahmhwne at a
poi nt whi ch |§M10"®?¢se@mﬁveﬁmwhemvéﬂwwwdwﬁaWWEe®WWG®WﬁPéWﬁW@mmwm@ t he
distance bet WRITRELYON BURLEL IO LN TS St s g cal o the

di stance bet Klenio @aldmeMbga eo&ggugbtndé’anﬁjy ﬁghﬁ&%@ﬂﬁﬂoéﬂ&bm §end PE

anchori ng arramgaﬁam%mnsmweh&maakhwmpﬂﬁmmMmﬂedmm&h@va&wﬁmawmyy@%bahe pi vot
el emrents may b@mad%p@@@mw@%®w&@m@hedam@hmw?m\ba@ﬂ@ﬂ @ﬁéwwmwﬁfb t he depl oyed
posi tion ther BYP. Whepes it variE b h ﬁ??‘ gra 2lova ?‘EjOV|ded

tnserti gth of mem| r ar, with

oV ltherefro of a plur. ti:
W t h atri ggegne toggm her@ﬁ Qti m ngoh s§f§ah ul %uth@ﬂ%ht% Laﬂg\cr@rngaaﬂ nto t he
retracted posm@mmmmmhhusmahhawmagmmhmm@mbam@mﬁ@ﬂmemm@mkam&amdm@@&dU|t

15[ 0042] Whenuntifreechaghreingpnauit of edseredimprevgnegiiiensee thedpttegoandudd pritprekydpliraptly ofmedieraad | nat i on
syst em accqr dl'f{ ?ﬁ“ﬁﬂé”ﬁ“?@Fﬂg EﬁmﬁT“?ﬁﬁwTﬁvﬁﬂF‘@ﬁ“”§§W ¢ ‘hEtBrane once

h to e weﬁht of said plu

. sSus pe nd ed ”3)604 tof th &)es(ﬁhn&ﬁtﬁr‘ bntgs n eLaQM'Ierle Q)ch@rg% gagt MOrILQQIpangmgﬂ of a PV
such that the ada;ﬁbﬂlgdr lotBibast 80 beSaliBifon Gedbréile 131 BT :AIVE: vértBalierkiantghP@ Qaivdndnbling he

| ongi t udi nal a%wgwﬂﬁﬁgaqdﬁ@?mdﬁmyﬂwywbﬁap@mﬁwymﬁpeWﬂwémﬁeﬁﬁm%ﬂmwnto said PV
a e C as 100 1 10 er; 1N
unt I l I t r@ac hs% ?65)}36) Eﬂﬁagﬂﬂ ﬁZr Wi safiiifd%aseg& ian m r}:ne Wi respec (o] sal §%or . l ocat ed

W t hin Sal P sem :l!flrs mg}-&§s ly Wy pﬂd t@be cahy%sp@ceyvﬁtrrtsbeg@ saldQ'r/ t On the -
anchori ng arr sngenEntoitieseaihbly bedid akoden @hboss si mul t aneous 20 |nsert|ng

thereto or reitRiaPaidfikenctefrs pyrmiyfrarge gpterterhoprting ony b raifyssipritoainget 5 displeqg thpyeeiotal cul ar
with a pIuraIﬁfY“ﬁ?“ﬁﬂﬁb?ﬁﬁ@§“@fﬁ%%@ﬁmﬁﬁ%“dﬁmVﬁﬁm%T“T freeat feFsrsiueh t hat
their main CORER k Sl eyt b GRS L, QNG HNRDRL coap@ ke AIE B iR heir

ar r angenent n&ywbem«ﬂme@m@mmhawam&he mai n conduit of the top nenbrane and
| oner ed, optlﬂﬁﬂlhvmWMPgu mmﬁWNww@mdUrWgwﬂﬁwﬁwwmhemwﬂEwaame®emumt|I it
reaches the méfH ¢ ﬂﬂf?“%'m? mtaW§ trfetiprae e ?ﬁgdgEfFﬂﬁmVﬁ ter

< d d t r I
condui t, whe QEJH iug r’:\ay Yoys! ter@ﬁj@h jacen me rane cco eixamd)e s?

IIy
anchorlng arrangem&aﬁm@unuhbanﬁau&hme;a@a%hamubhm&d%mhﬁn@nga@@nﬁﬁt isto

be strong 25erdehe RVdavbealpitde axyeddgladt o epivegrgioahorp Hegpfingtlon rtebrapds theemard anes.
[0044] hbtforﬁ?%i VA d”ﬁfmeESP ﬁ?mﬂﬁ?@ﬁPW PR By W”#?” RE iy P@fthere is
ong| udinal axis, W

Sensor: dls osed alon d erein eac

ity rs s locate Ieatl one'o
provi ded a 808 BB reabnh ANGERE D AR S o Ossd fRARNALSOT s at | east
one desallnatm@ndﬁaahhanﬁm&s@mmaWMQp end of a vertically orlented PV, said

anchoring arrangenent conpr|5|ng a first anchoring assenbly adapted for
fixed attag pnengﬁﬂmfgﬁamﬁﬁﬁﬁgﬁhp B sty t°5WEﬁ§¥%ﬂgf§§§? y adapted for
attachment to at 1'€5St "Said One desal i nation Henbrane, Wherei n sai d second
anchoring asseoyl yot Bing Hrt @d@meaﬁtvetnen tbles ave(srﬁple&afl il povidll Sphacededd get her with
sai.d desal i nat sircerresdegmesTorErPst ad PEEpeTHis @ kstrdenfr PeEd arrenerlemprassenbl y,
and said fiyst'"aHet8ri ng assenbly is adapted to be vertically displaced

Wi th respect to0,gaiydii¥spediQIRENE basthdNadRHnR 860N ARGIRE LAY assenbly and
sai d desallnatlamwmambmmnammmmwﬁﬁgﬂ fe oS@d dmifrdnds Sihe B8 600G assenbly may be
adapted for nounting onto a rail systemallowing it to displace thereal ong.
Sai d second anchoring assenbly nay be generally simlar to the anchoring
arrangenment described with respect to a 35 previous exanple. [0046] A
coupling may be provided between each two adjacent nmenbranes adapted for
sealingly connecting their adjacent ends in full alignment with each other.
[ 0047] 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 be fitted into the conduit of one nenbrane
and 40 a second portion which nmay be fitted into the conduit of the

adj acent nmenbrane. According to another exanple, said coupling unit may be
in the formof a fastener disposed externally to the nmain conduits of the
nenbranes [0048] hbt fornlng part of t he present |nvent|on but as an
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10[ 0052] Said sensor nmay be adapted to be operated using an internal power
source such as, for exanple, a battery, or an external source e.g. by

el ectrical induction therefrom [0053] Said sensor may be adapted to
transmt data produced based on the nmeasurenent taken thereby, |oan outside
source, for exanple a reader |ocated5soutside said PV. [0054] Said sensor
may al so be adapted for operation by said reader, wherein said reader my
even be used as an 15 external power source therefor. Said reader may be
adapted for dpgpl eoen@ndt ofyebrsenentth fuf @ fnenrtredenisoridd a kainatipogidtereonh-ng t her eof
adj acent sai dPigerisesrone stnppr adipledsio eegrgia 2! leggtres’ e iviveader i s positi oned adj acent
sai d sensor, el&&5&&9%@p&ﬂ€ﬁ&&k3ﬂm9§%e en the two articles nmay cause the
sensor to Eake @mng@§y@@a§mym@g\m@%gy%db the data to said reader. Transfer
of the data fromsaid sensor to said reader may be perfornmed in a wireless
manner . [ 00555 Batad sepseraebee opmipycotimougid agg W@@Wﬁ@?wﬂ‘Wﬁﬁ@°66ﬁh“@?§€h%@@nent

al ong a speci PIE Ppalvayrpaq i BRER K] HE WS Eor T Al 2T BE b OUYHE t o

termined, peridds o

| ocations al i gagdsiikd, an,Jefaﬁ&e@laseo%@a@mag%mnmpaJelsmsaenys 9ol S bRGT at i ONS
descri bed abON&extJrﬂsﬁrlcdeQIbyelet:thhlﬁduﬂfﬁ)d@ref@ifw operation, a displacement nmechani sm

may be provi deg! @d&pripreévgf@Wtemfprnrgiddwmea@%@nw "lsqagema“*ﬁ@r"\e@bhﬁ'muts'ffl ane,
i r @xample
whi Ch ey beagljé a? sorﬁ;ﬁéy also be':gﬁéggdgr ere:éonkys r‘Qader Vﬂ’\&l’&l alcF[eaye.r mavgen Ssé‘ldsa enS| on
|

devi ce andC VeGSR ertn .sﬁle@ensme hnfbrecAlMpcbiREnOt her - to
t he reader f OtrereslaGfoRNS ﬁmortnmsrce@fwhenma&ad@rab s@on@tatjapeptabidxgnsdr, hesmraeaml@asn to said

suspensi on- delvivv@ethmm%mea caelsa@vaerewblae a megyyenest grid pfovidhdy Patedo stipspdeh Branpfer ot ur n
connect ed, di [F 838 FENSRA 'S8 rB"“%‘E '“R/ﬁ‘feﬁfmﬁ”ﬁ‘rre SOTPYL &L L NEC),

or u down ement ecific

25wher eby ﬁl Ibe @10 Ecagl rrlr;éyb @d/a’ ¥ents Sors! ttéasﬁ @\l;oflgp&ratl de;crb%l%%eefr)gllﬁémstngdes aid M-C.
[0056] In Ope&ﬁbterbtlﬁhl'hd@rflacefmb}ﬁned%ﬁlnhymaiohl@dﬂad&)é&fbreiﬁhdlsﬁaﬁdddlordé tepdnaigigEBAth Mechani sm
IS p05|t|onedm%b@vémanm%wwawmoﬁmv@W@vﬁawwywawweh@e&WPVEmaﬁwwmﬁ08@b|Iect a
measurenent {0 EI B ot SR AR AR A I e

vertical stdlﬁér ‘jaajgy Seted y B Qé’\#ar@grre& s%@ﬁ:c”ﬁy be’ per or med

di spl aci ng sauo(rds]dh@pkuaﬁ&mmatmfeamdlﬁmaah@ngchatmlshes plikmd’nédll(dﬁ'ér‘alrayqiﬂlealﬁmf to be

| ocat ed aboveontnhéPVd@SiOF%aWure'h?)ﬂ i osey! M eenseigpeogeriotlteqvithindes pf thale g disetred PV s
vertical direCti"oR°ty e 4PiPgHEY wi th said sensor; c) operating said
sensor, pO&SI bl Mde|yCIn$ Ql@dl&)l%@ﬂ&echa‘\l% ato%iﬁ@hot«zbﬁl prér@gUE!IJcﬁQ ab%agdeléir@wnt ; d)

col l ecting dat a) ablach@saitlestie agylieenticalitdtite: dgadersdsand e) transferring said
data to the MFQ) orS8ings@BS 7] pdssiply bydg epdgr] to takgupetrdquirpdengaeeet™ t 0 accessori es such as
t he sensor, redgmﬁiéfQQifﬁﬁgﬁﬁg?Pr%H?“%?Tentat|on of the PVs may provide an
easy nanipulatl F™s31°4" accessori es due to the vertical suspensi on,

el i mi nating t @7 Ne etk @ rebpitl i dcBRE@ sick ARSPOF, teads @ BE Vetti@loie0alonbidE PRGE) zont al

di spl acenent . providef Q&5 a"@altoaof@GIa@e@t'eedJefOﬁ'mﬁ"vbﬁwws e'geﬁydregee?‘ﬁayntrb@e used to

per form an aﬁ aSt(:o ectegerr(é\ﬁlvanct)g's slenlsﬁ?grmaahfbeucsI e orm an | SIS of conaitigns o%dlffere [EI n di fferent
PVs. For exa ﬁelnms BRI YS b o G SRR (el 1o @d’q ars@muajlf'f Jg menbr anes
of a specifi canla&(qatlomaylnurpsrammrdten.Me di RChieBt@dbds.on  Of fal | ure or mal functl on in
one of the neiti¥ afres: laufyOEOBOH eh@h@edeacteﬁaw teyeplw@rrmdarfveep'Waychbe@ﬂnedeqPéct ed it
may be repl ac¥H P 9%5’? nt, t“6re‘faé "SR FERDE AR e Pl " e e “ﬂhnchorl ng

e mem ossn ass thro main conduit

membra s, i,e. membran
arrangenents, Ik gt bl AR@an @@aamg m,embmymta hemo%e@(rmﬁmfmmy eﬁﬁm qp end of
the PV, into iehelysﬁedgaalwmdulmtmba e atdNRioTaR A AEting POGSEskEhokd hdr@vinngypassed

t hrough main @'anmn"tgsmd@ﬁ'w pm*afe'eelwm jth ﬁfefrvbrrawwemhfaneepos'wmkaﬁ@sondl S Dﬁgsed

45cl oser to tﬂg é rf ﬁ] h t ﬁs@ﬁe ep tI’?reromand rocee(ﬁ; y then

pr Oceed t 050a ld in ena@ :l ace, w '(iesal ancl frlngirranger{\en msy IS agei e e Slarl(élngdanaged

menbr ane and, [onpt In &Ebalml)lt@éfaulta'lueh\brafnh@s bEHh eced homgewemmraﬁtmdn&ta'aemerds dabesr eon, and

may be rai sed'hereefawaycim'g arsaaae@ntfnata#swa rme#bwamfeanwe mrgawwp\tahs fafln Ihe "@rﬁ covdqe

pr ecedi ng negﬁférl Incas al aulyme braneh laac'lgegt?ere nanu ber Eﬁ(:% /é n:;ranes saldanchon arran e- menbr ane'
it

may t hen b% a)aagsg a réa'ac@d le thgﬂ ISQIH‘I r§r.|n %th npofrhpefgdity nQ raﬁe ur f ace,
for exanpl e, Sidkich BOLIWHRHTBAINEN@IEDNH Bec Sl nerabEats. OMOAFIRWSAl d\ch&ﬂﬁhﬁd’eh\ﬂg

arr angenent nﬁymdws®n?a?@P@hEﬁEﬁ%@M?@ﬂdm@ﬂ@c@@ﬂmvwfhm®m€%®wgeEOW

repl acement nB#bERE ferMFRS SHSBFPE AT 0" SR PV 70084 "PHEas% "onl y t he
faul ty menbrane has been renoved fromthe PV, i.e. having not additional
menbr anes sl acked thereon, the anchoring arrangenent nmay assunme a retracted
position, and be w thdrawn upwards fromthe main conduit of said damaged
menbrane. [0062] In case said faulty nenbrane had stacked thereon a nunber
of additional nenbranes, said anchoring arrange- 55 nent may assune a
retracted position in which it is withdrawn fromthe main conduit only of
the faulty menbrane, i.e. still being received within the main conduits of
all precedi ng nenbranes, Once wi thdrawn, said anchoring arrangenent nay
re-assune a depl oyed position, and thereby engage at | east the bottom nost
precedi ng nmenbrane, i.e. the nenbrane positioned directly above said
danaged menbr ane, In thls p05|t|on aII of sald precedlng nenbranes may be
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proceed with picking up a replacenent nenbrane to replace said faulty-
menbrane, and placing it on top of said preceding nenbranes within said PV.
A ternatively, said anchoring arrangement may first insert a new nenbrane
into said PV, 5and only then re-introduce said precedi ng nmenbranes into
said PV as previously described. [00@4] Not form ng part of the present

i nvention but as an exanple there is provided a nethod for nonitoring
conditions of a plurality of desalination nmenbranes in a PV, conprising:
provi di ng saidseereerrbrd @imegucgtinokpidf®nsor s as descri bed above recel vi ng i nput
data col | ect dif®¥ ‘ét?rfhf}:S%l’P"(ﬂc"ﬁéfrf%b‘?‘%gd'"gq{WQP %;”fﬁ 'r‘jém P L d ' e ard” ) ang out put
dat a i ndi cat i ATl S '"ﬂa@aéépdﬁﬂiﬂiﬁiaﬁiﬁfnffﬁb afbbgenteft A b maé ngimes« f@e'

10[ 0065] Sai cbnamna:hey&lmﬁodn&)ﬁd drddahd Wb Bl P\Zaadreli@EY d@Fribed Al ues rreasured by at
| east one sensw®y @Gorrarspattethdnresaplinaaylorautefur&karnmeatrrIwev'cg¢aa1|ewdfefn0nﬂ°hecanetwbr ane
condi tions, e d %?faf'f‘f“‘éﬂ "eRRRAneEC aaﬂ’é?”tpi's'ﬁg“’t“ﬁe“ pe §eb‘?““‘t por asﬁb%‘@?dbl e

mal f uncti on V\z xdhoqsfjgmlg Tovamfr gjsg\bograaa{ ?salddalﬁan prgvi ougu aln °f\féi’| ues.

[ 0066] Therabowsg Rb amec)éde Mwnolvﬁ&eﬁﬁeasﬁd‘@@yatﬁl&&ﬁesd’n&&basfoﬂld’mﬂy H:e,nmeane

mal f uncti on d@iniencthelnerﬁb[aneeooat(crts urpnebmpbw«ﬁptalertmghe@rferatﬁrafubotssyole mewquamesrequamd an
accurat e, cos‘t‘eOEefafOfeé'W'W@Ofﬁ%@merrent 15 006%) art of the

pr esent i nven‘ﬁj:: Tbbﬂfs‘/e %%‘ ¥ curat§ éﬂj‘ﬁ) lia tﬁ%;m mem%ran malfunon de ctlon e t |F1)

rovid aPy4ei on system
CO”D“ Si NQgis  [oo67) Notformlngae)tofaglpre@Jntnraeytlo@ﬁna%%x&nblgla]e,sMovnﬁgd Wlﬁﬁds@%om[ﬁﬁ:@h PV
acconmodat i ng one or nore desalination nenbranes; b) a pipeline grid

adapt ed for corriwetsy g“‘@'!yﬂﬁpefeq"(‘.’Sb@c"désca’r"i"%aa'tgewff“be%%'I"W”F’\’/%bfa% gr oduced

eli adapted for conducting flui e to sqid PVs duced permeate fro
Fﬁr I'TFat € I rgm Zji rality 0fsensgors disposed along the | u% i)lllfl ﬁt\/‘ gd pte e§s§r9f§\9r€at§an &r ngéysed al ong
e ongl @al n

nmab’alssag@ ugh@&ol neasure flow rate end/ or

qual ity 20of fIcuuaréadepa:@smengarthhmedagdatoeamsdac@aleg@ln Pmpeemgmemmatasape@;ofaa'ud d) a
reader connect et g sNPEsgddptE®™t o be di spl aced al ong said PV, to be

al i gned Wi th §a§ L m egL le% Lgmepeljé‘m(%l rbllgdg h?rtlFCS(,gr%g)tr\e% edlLQumgn grgnlnn\ép dat a
therefrom zs[Og‘{éé(} §y‘e eﬁf’)ﬁ Ia%&ﬁega)ﬁenb@neggd}rﬂje@&:\% %chauxnem?neﬁbraaa eh@RLrol |l ed by
t he MFC, r enDnsiemgr otvrheex M@ttechgdirabibty MEMTC peres ornetbcticl &a drgrgqd eerbare mrre@sur enment s,
repl acenent o‘ffa'PPé‘be‘P‘aWé’g"ed%P@WS For exanple, each PV and each nenbrane
therein may hava? ghnglr ané?“\@m o%lelm)agc;the m%grgghu;eggt)eeeppxd the MFC, wher eby
upon det ecki on @ éj@{@ Hg@FbRsemen @i BREEERRT oo Iledaytmfoarmﬁ daS
performed as fodoént@vaswesat)PVtahe M-C receives the index nunber of the PV and

t he menbrane r el red=e 6 epRsedPetateec*830b) a conmand is given to the
anchori ng arr@&ﬂe%@}sten(%%&@9&%@9&%0&%& AL Rl k&l VbR MG £ © MOVE to

a posi ti onsabQyiy Sadiafaib emorRE in Gy P8 4 crmalasbbaﬁbebyleweedadnae eBSemplingVi OUS| y
descri bed. mdy @Q68Jed iGalatnsytssiem nmay further be adapted for automatically

per f or ni ng th'é“’?ie't'*f@iﬂ"g(aﬂf”°fr‘f\9ﬂ?sf“b'r*’i’“f'? b“bab?'ieﬁ@"tplebﬁffs,s Pb‘fdedad%%rb‘l"’mﬁg I“FT’}?”SW

desal i nation gﬁiﬁﬁﬁé Sl ?V%éZ's Ve L oA RN ’iié&f’en
detection af Shic AR R BV ﬁet@-ﬁt Im%adsgnbr%teauabmﬁ 1 &ashi on.
[0070] Not f Oparindg ofpaest bubsifice bihieucep in@ S@ M arid PrvsByTheie@g itk he 86 arapvid oxepli€ there is
provi ded a de%‘%?lwlthr?a‘tc‘?"bﬁnsg meéfﬂaecb'wgf%eerdﬁ Ipemdep g e epyEtarcow of PVs, each
having a feed®['H| BY sayed ppirpareteaiy e LBt e~ b Tie’ "BUe ihré”tgh #f™a second
end t her eofs afaﬁz]cram.a.lama.mt Bilsor b B9 beo PG sGHBS RladaFd bin @R BRI E MBoe o8] d PV

bei ng adapt edted otstapassagesctof thefcbrintiiol Cerdderd esiakeisn atyedicbet meens40sai d fir st
and said seco??cifa‘en?dhﬂev\kv@fe@?ﬁdfé'ai'fﬁf‘“F‘%ﬁbs‘PrPflwétde‘eF‘Sd g vie'tiogpuriiranpiersgitopeinerst - sensor
adapted for a QSQCEZPS"QI‘;W ”fet df ‘r’g:jegé”ﬂ”'"%‘?w BRI DV o PR ER ™ LBttt e

i Nt r oducedsi Njas)S A dlo Jobrddi s BASSIb0Gc: tNBL AR BNGe iiNSied®, didiBetVreand sai d
brine outl et twSonficdtdd@d costly ol maters @ 6:0MA i@ GRIBOr s@daph@ckd ft@risth@qiia hanked a second
set of par anelrepevideg thefegdor thppeptre "S‘ubé\tsaﬁbefe 's Fe@FY 4 fedeﬁ'f@‘e‘%ﬂ P retpndetlise of

par e s TR IS L S S e Eﬁ%ﬁ"ﬁomm Tow ng

t hrough sakd ﬁoQMté@Eh inalelubblibhoel eftht trhut, @.ngsaaastdmt dd bsQug@btdala@te, maghen I'n
particul ar, Sabreh tieiovesitlen@enNg@of A tus S@AtitdinGie:00n thnS@ g kice-FTRynt h@gealéia;p)(beed bot h
for detecti ngP‘tshéeqﬁ?a@s‘emsemof sai d test substance and for detecting the
concent r at i on®YHePREF™ PFRLNE e@AR A G RIS B PP P BVt T e PR SRt RY s C -
concentration of the test substance and t, the tinme the test substance was
detected, thus yielding four paraneters altoget her. These paraneters nay be
used for determning flowrate within each of the PVs. Exact fornulas and
expl anations will be discussed in the detailed description. 50[0073] It is
al so appreciated that using the test substance for determining flow rate
within the PVs, elimnates the need for conplicated and costly flow neters.
In addition, flow neters are generally equipped at a distal end of a nmain
feed line, providing the feed for the entire row of PVs, and there is
required a predetermned length of the main feed |line before and after the
| ocation of the flow neter, before entering the row of PVs, in order to
aIIow accurate neasurenent of the flow rate (e. 0. for a f eed I|ne of

e v ~r~ 1 . M r 1 N T



7 at | east one common feed |line having a first end and a second end, and at
| east one row of PVs arranged al ong said comon feed |ine, each PV having a
feed inlet at a first end thereof in fluid comunication with said comon
feed line, and a brine outlet at a second end thereof, and containing at

| east one desal i nation nenbrane, eacl/ PV being adapted for passage of fluid
to be desalinated between said first and said second end, wherein feed
fluid is introduced into said 5 common feed line fromboth said first and
sai d second emn@astdab@oi fped iine Bying 8 &t €hd SO WD erfo. @@ICE! Idadt EvBRY Mgl aBasbl e- si ded
feed. [0075] tormakesititedachey hap@%@v@%é@@ﬂa@f 'mh'@qmwgqa‘ﬂrg”'“&a'ﬂf@‘ﬂ‘@héeds'neded f eed,
the dianmeter @feyans B 11 e b e SRR FaAT £ 0 TR espect to

[ pas gio salina ween s i end, wherein feed fluid is htr i
a comon f gedg i, ffév&ﬁﬁ&i%«ﬁ&é‘sa%ge R et o H&;iegagl e s BloBBlaEs, Of t he

common feed | totve rmwdad dp@dibtdd Ih@ SRk usrsmabmgedlwt 1merﬁuetmcadpraa@elme méy@NS oOf PVs,
t hus further e@w@nhabwtueqngﬂqa@maonﬁmcrh@ heyogTpaeted ‘eeh Bedspelie damefrbiihe ommbn fgd 1 angenment
of the PVs i n"? Tﬁa"ﬂ@@ ’Isﬁ’aﬂﬁfv @%e'é’ﬁ‘i’s"f%[‘*@ﬁ“?‘@]“" tna ' HPIRFRG o pakekacof  t he

S |n e de atlon

present i nyenf N B A S ATDI bk 1 e BingeherDE SRR R dIES AL DA, On
facility corrps5tr&tumgav.@as>sfrawe&au&d& bhﬁ(\élnrﬁt@ateathefe@ﬁfeast oadnaaid a{dae6l abdl: pR@mal
accomodat ed tlder ekt athercbayaiandyregtedaiéh vyt ¢rgl el isgossrtioatid r@fiign ifeloxaapnoxi mal  end
and a |l ength I”_’he'[mi?'ﬁ %‘bseaf"‘r\]ﬁ%"é‘};f“e'é’ﬁg‘ et pekeer ‘ig@‘ﬁ‘ft‘°£i’ﬁfj[‘“er§'f%t‘1’nﬂ"°fd‘id%‘F'baflm“é'ﬂd is
closer to %al sltJERa i:(:hﬂ:;&w erein | ereaxten saxlsltance’vl eweeasal istal en aroo&o an lﬁv a oveasa%pt ed for
recei ving at toa@s&a.@nastdeseadu.datma&amaﬁem@ad)&a@mloadeldaadﬁda.dtpharn@w BrckiFingdnl 0aded

t her ef rom vi arassgmed addited foeehgagpmedid degetaiovuve@raad anp dtsdheme/frwetdeiﬁdg\d ad gdisgdoamge M

bet ween sai d Bﬁaggdﬁﬁ‘ab'g%rg“e%?f‘l*ds”%{‘ PP i fpt:i'°b‘m'el’f8ﬁ‘?§ta / ﬁ@‘?)@‘%%ﬁfpéfd PSRiP st al  end,
such that b 51 °TOGF A CEP G 81" ¢4 ret ne desafl ration’ nenbr ane nay be

| oaded/ unl oad erled pagorrfisNsHTEEEIRAWIRSS USI ng an anchoring arrangement adapted
for engaging said desal i nati on rrenbr ane and di spl aci ng to/from said distal
end, and sai d%8of" Z“lfﬁ ‘és‘a e e %T%ﬂg@;wbm > R g/ %ﬁ%%d'%eﬁa\v'" | | east a
roof portl an {Janescn e mge onlvswn aerdwc ctt er'accomFla |n? rawm mw{\ 2d to open so as
to allow said anghmua@g kawrrpamga.mtysténmnpamﬂy thﬁzromyhmtug)hssdmasmp\&)al d

| oadi ng/ unl oadi Fig2l2GteBRY ckmpILIESEIRINGE| RONer@Rne THelEh IRIRAM NGBS FIO078] I n order to
under st and t he fﬁ\?’é'ﬁff%ﬁ‘“&?’i‘ﬁs FY S EY hBW I FragpoBEoTElT PFET Ot Prepr act i ce,

entio

enbodi ment s, Wi | g BOW D68 6duloRR desaidd¥on ¥EN 3 wf#QR& | i M ti ng exanpl e only,
wth reference tgak |hﬂclﬁ:€e@&13§3@éat¥ﬂsangw &5 AYGS] in lteﬁes%lloﬁhstemzﬁwrﬁi F@s. 3A.and

illustrates a kmmamlndueéseabrqnﬁaltl on 4syst em WI th a plurality of hor| zontally
agge tai

mount ed pressur § %%:%?] agsc emahc?eoss j;__P ggl vé?so 0 eexam rfg'r'g\e% ran(e)v!;?te ngn r‘rgparr emenl :

conventi onal RO BETBLANE, K Edrhiiybliks SNt & agpﬁ@ms.tk oy, 1 3Ais a

schematic cr ossf@ec.tmmainc Welv 6\ BF shOAR F@Xﬁm&w&agécadeaacm@&b ah mdlngnofs,yst em

according to theepresent invention; 30Fi g 3B |s a SChEITB.tI c top view of

tI in

the desalinati Oﬁg éysgicéhrvﬂgiﬁewoﬂheq \?‘shﬁsi F 4wdhanexarr? ofgra hﬁcal% resentaton nl;]t;g'stl ¢ t

Cr 0SS~ Sect i,0Nal (Jiobl) fhreotls sPULE 5,33'5V U he”gesatitnati on- sy5tem shown

in Fi gs. 3A andrigBg is H\&cﬁehatlawepl)fli”ea‘l/ 12 6Ot mnra@&&howﬁﬂ@analﬂ&hdréf ek &nl ar QEd

vi ew of detail ‘epiopriatqpigtiig. 4A; Figs. 4C and 40 are schematic

cross-sectional F'?/Me'ﬁv%SCWa"b'F?@e"éX'a“fﬁb?”é”Cbe'"ga‘a??é'ﬁﬁ?féﬂ‘?@g et 8 e Fert ng

attach d fo a PV

ion wh
ar rangement,, 35wk Bl LY et Ol G A LG PLESEDE d Y EA 0N, TN @ retracted
and a d6p| Oyed p@sd|§ds&&naﬁcﬁt&ﬂa&}&s\éﬁlloyvlewatfganchaﬁgahaﬁgeaentssﬁ'ohramtmc vi ew of the PV

shown in Fig. 4Ag 84 -ptetcredat-womdrrncaewroeaaldemboa@m@fradanmgmgtae;eram used @A heapiytar- of t he
present inventi G R W”"EfSS ‘§°7£n enl argement of det a

Fi g. BA i s A SCE‘&E‘S&L&;&W é V((rc\)etrl cro tlo gﬁ(b%hormg ﬁssTg\bl showam\F/ﬁ %Bﬁvheaﬂse%eg é’fﬁpl e of

gr aphl cal repr eS@wlaatsl:h%tlcngefm&u&@mmtfsseéQiGQ:loJlr@QBf@rdnch))‘ngtx;%bifﬁead@\g shown in
Fig. 5A; Fig. 6Bcho@garargmbreshaut in fus. VA €N wirhingerR@ntd@Wbnapifol afrngprane@/e apvhciehithdrdng

measur ement s showP & TEpPaigrRait g’?sgse‘ttwélﬁ%ﬁ‘h"mgﬂbﬁ entphen 4 'pf‘“@tffef"'éy‘t“éedal"‘gorl t hm
Fig. 7A Ts.a sclEERTLTRRRL T YUR A mﬁ:":aghzair;““"““‘“@% - accor di ng
t o anot her aspeg ho@n b archrgéhe iR RS 7Atmeun&m§arrad.mala it ol @&k&&dea&ﬂoreamé%\!y cell;

46Fi g. 7B is a sichRmathentcpotey oime inshomedringegenisho@vin faf 8E twhee posiieei@thin tiegongun r angerrent
shown in Fig. 7A2mEgee 7C is a schematic isonetric cross-section view of

t he anchoring arrangenent shown in Fig. 7A; Fig. 8Ais a schematic
isonetric view of a first enbodi mnent of an anchoring assenbly used in the
anchoring arrangenent shown in Figs. 7A to 7C Fig. 8Bis a
schematic isonetric cross-section view of the anchoring assenbly shown in
Fig. 8B when inserted into 50a conduit of a nenbrane to be anchored
thereby, Fig. 8Cis a schematic isonetric cross-section view of a second
enbodi nent of an anchoring assenbly used in the anchoring arrangenent shown
in Figs. 7Ato 7C, when inserted into a conduit of a nenbrane to be
anchored thereby; Fig. 80 is a schematic isonmetric cross-section view of a
third enbodi ment of an anchoring assenbly used in the anchoring arrangenent
shown in Fi gs. 7A to 7C when inserted |nto a condwt of a rrenbrane to be

I N T = = S~~~ o I D oy Y




Fig. 8Gis a schematic isonetric view of the anchoring arrangenent shown in
Fig. 8E, when renoved fromthe conduit of a nenbrane, Fig. 8His a
schematic isonetric view of a fifth enbodi nent of an anchoring assenbly
used in the anchoring arrangenent shown in Figs. 7A to 7C, shown in
conjunction with a nenbrane to be anchored thereby; 5Fig. 81 is a schematic
isonetric view of the anchoring assenbly shown in Fig. 8E, with the bayonet
stub of the anchoring assenbly being renoved; Fig. 8.1 is a schematic

i sometric view of sd fiesclodyOnedric 8dvdlheSRaMa arkigenkrit Gown 8 Ey. 8E, when rerfoleg froidfe 1 S A -
schemat i ¢ i sometorducefarietgnof a crane constructi on accordi ng to anot her

r| wof 'fl an ne Iy used chogi
aspect of the pF%gng ownw ‘}9 sholg :g %‘nwnhamembr%ﬁ%ﬁg‘zf{or?th@rebﬁ@ r\?i”@w of the.

crane Const5r UCt’: B isS éMglIC dy wof ﬁ&ss%@gh&;ngmqu Wik @[)ay tgtgoq;tho.r a
10structure aCCﬁhbrddn@@erﬁt@b&nb'I@mcpd’desent invention; and Fig. 10Ais a

schemati c i sonefiy PJcsaweewmmetav'wﬂnpdwpﬁus@lsm@ iggBNSi ng arrangenent accordi ng
to shit a furth ?9 ‘d@a‘rtﬁé ‘”“dF‘f”t"Earfé’" ?"é’%h1w°id'mgﬂhff *°frﬂig 836”1'08“"?"5 a
schemati c IwSOI’T'E iétufésagéjfoémaucs; Jo) rPyane onstruchons owiu:nn lg Al“ﬁ)&p% ne n %rfa O(Q’fh)éia to a
common feed | i neg. 1okis@sche Qr@sdm&ncaem&flmwhls@aEeﬁbﬁ@’ﬁ&(}bﬂ&nﬁ%dor@r@ to@tflladaﬁelaemgat her ed
by the sensing erirargepmestinstiown inFig. 10A; 15Fig. 11A is a schematic top
vi ew. of a desaIE ﬁf’gis ﬁ“eg‘yl%f%?ﬂ‘:t’iﬂﬁpﬁef"éih "%9 *ﬂ‘?’al‘af“‘fyad‘fm"?’\@d'%cordl ng to

ensin arrangem shown in-Fig, 10

a sc Cre fation It
one arrangenent L¢ AR aschtfnl.aamp‘ﬁele& ‘aea..n i Eﬁ%f hfep ,npofaaa@wd.@%oon@argﬁg%ka nati on
system conprisimg a plurality of s accor |ng to anot her arrangefent of

t he i nvention. E@11B)ETAhd.mEDtoDE8@Rbd@aTda@\by@ccENB@@bIWNSF /s pOQWO arfeirgs: 3A and
313 show one ex&MpTeE §tmatidesal i nati on system according to the present
i nvention, WbghdooestrbBNEdFERaddmEps! S (RO desalination systemgenerally
designated 20, conprising a plurality of pressure vessels (PVs) 30 nounted
vertical | y onlogfelbéisesa ridaﬂ fh@«rom BOPSE b tecrinptimgysem Potitsdrelasensitimnfvactes 218 and
havi ng a comif™t ;%;I ‘P‘I‘Sa*(‘fég?%’?lydesﬂ SE) QS’Qj”S' a%’ﬁ"WPV’eSEﬁev&Sdﬁ'?p?VF)éQas a

V. ace e surta

h

plurality of [dndenatig: Sepa"°‘"‘°°"h{§'" aré’é“ﬁ."&ﬁ emﬁgnaq sl oANER DS ne%me,@fmat he ot her

so that they asyerefuula|bnyd al i gned nbrane 40 is of
constructi on e IEa'r'memanManacerfstruthbrelmll@nowwthnean@neem@wo@MManuwscmezg 2 and
described in aE’%ﬁ‘é‘ "°“|arn’(}‘§'ﬁt"i”?5ﬁF'gsl“ﬁa"p"ér‘ﬁel“?fE’F"af"CO"W“tshper”éf‘erence to
FI gS 4C ara(d 4% q}-,ﬁ:é rKﬁxus eteé ?ﬁntgéeﬁorhum‘gyd&\éré ermeate t e42{zjm L\f[ ng a

' ve rd 59 Dm h r
central axis .:aaadruaved&aame&teron@pys aaw.n@aemraﬁeﬁd%e 44 vvoun Lleon t%e per neat e
t ube 42, and Hmlourteeqﬂon@@;sh:edcdﬂmaﬁdthemmeface21tﬂnethﬁ®nfmpanebo%®ara©p:®|élde ng to the

present i nvenfyife Jﬂ,%@f?to%ﬁﬂ?n%; ggggg;igeg;;ﬁféaf%&ﬁrégfmﬂa?"fenem A Pfy‘hsmtabl e for
the vertical &b@p?e a6 o Fose a,bo §zhmjad.antzeoe;snl;a&waﬁdowasda%ﬁ later.
[ 0082) The botstmbase/b&wzhawo A28 R kedvi @ fedd AP pda 3SRt SekhlciiAGE pot 3dr, Nave

t hereon respeebdevs2iiotet ¢in Enr duid OP3Spidpelpdrna: ogkbd R PEBY BndieRETaremblage bot t om
pi peline grid C?g 2itpyep| edd@% Whichrableag] ht e Rermoa oulithept HR ¢ Pfd‘n’tas é‘rs?feaf'% 44. i ne 24F,

Jn assempl osmoned on the bottom base surface 21B vertically tha
and the | Oy pé lpgrtéat ouﬁ%@r 4n§ec ﬁL@édto%e e%%fropl%gnnggg € 26 | nd brine

line 28. 35[ 008de oE:aah 3PMd Spehtdste ot p@&&@ﬂtdnrﬁ&te’d)ﬂth@MJ\cbnmrahoGearlperb' yne32 havi ng
a dianmeter D mnglesrnghvwmeteanasa@@mmmal@trwabd@hnﬁof@mo(oa'éndandehr:i@@ i3 with e PV body

32 has bott onfc’é?rjglié";%?‘g,‘;a‘j"pwr‘; .}jﬁg bolee Wsea“ffPfe?éHaf\d it teptbaspiyage 2873re fofredyrih suppet meat e

out | et por t45 %FBYS] % rtl%r rt;le ce pi§ ggzj:vjca‘é Erpgﬁggem atpmralﬁl onM hgl/%g R&mtéd %greb r t 35 and
rear permeat eofidbduetbasp QFidce d\anth'ch@ntE’VneaQand 63 ihds bak Q€L WMo ardfel 6 SERMR n@ cover 31

at its top eneckaB0dthe bitiem byeksudbe 288 Thd reva & PVs Bolaesuffic@@ly spao froer@ bretheDieklidwetopgp®@r t 34R 1 S
fornmed as betﬂéﬂiﬁﬁ%ﬁiﬁﬁ”?&)‘222@“%)68@&”f%m%§§gﬁﬁwywdﬁhe“PW@ qua

posi t oned uon e, AL PO SRE 213 WRRETSAT SR e 1 ecd
inlet port 40pcy33d rrhanbta Resof ront perneate out port are connected to
the feed and fovséinntshpemweatbeeapdrchesatﬁ&bov%ﬁwebresqaeertemmebechhta:ndmtethletsber| ne
outlet port 3B° Palfgsrflr“’%??jo‘v’vfg?;ﬁ’ ﬁgtaﬁtfgui‘@;ﬂn'ta°r“éle’°?drat‘:‘eB’A%e'aﬁfé‘e %Vo%ﬂﬁrgdth?d“t“b" t he
concentrat 6 aElHng inE gmnp ’orn% ﬂm?QER]h rfbér%@%getuaa Pg;'ll 6mlc:trtﬁ:§s tQ op base
surface 211. HagpemhhbrQbhg Jma,vaa |'i nes of bott om an op pl peline grids
with the corre@pondvnngwtmrmdwe@fsm@h@m ,mg/ttnlhaengbce‘tob omichase 4Bk haten-218 and
the top base &\froraieei®ire P \sithe PloGTRRIP4RT el 5P PROTOPeetrgrrABresoISs pesiteh. 231 i n
which these lines are received. 45[0085] Wth further reference to Fig. 38,
the Pvs 30 are arranged in a plurality of rows having, nounted therebetween
on the bottom base surface 210, with the front perneate and feed |ines 24F,
26 extending parallel to one another and parallel to the bottom base
surface 21B. The rows of PVs 30 are sufficiently spaced from one another to
al | ow an operator or a naintenance person to pass therebetween and attend
to any mai ntenance issues such as mal functions, routine checks etc.
Therefore, the bottom base surface 21B constitutes a bottom nmai nt enance
surface for attending the bottom 50pi peline grid PG and the top base
surface 211 constitutes a top mai ntenance surface for attending the top

pi peI | ne grid PGB, and the rrenbranes 40 [0086] It shoul d however be
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| ocated at the top end of the PV 30 and the outlet ports are |ocated at the
bottom end of the PV, such that the flowwthin the PVs is only in a
downward direction. Such an arrangenent may prevent displ.acenent of
menbranes within the PV 55during the beginning of the PV s operation (i.e
fluid pushing the nmenbranes in an upward direction), which tends to happen
when using an upward flow. [0087] Turning nowto Fig. 4A, the PV 30 is
shown in a | oadi ngem oadi ng position, in which a group 41 of the nenbranes
40 is | ocat ednokSi ieoledien RYy &1 A BiornpdidnghenisDisi@doRGlonk Dadeds bdve s ety or af ter
havi ng been usnkresiched gbup @rofierm@mtrands @0 it the aBveGS e bogtiay. it sh@ild bdretedtiatetling3dd | S
renoved from tReinghy meraneadt fremibeienied 3] alayssiasinjecrrdpriionSia PfIY § Meti@eh fdntcal ong an
anchoring i nge B Ferve SR LTRSS R g PHE™ §raup AL BT " PhE "ReRbEaes 40 in
the above desmah]beapmeaeg.dngmeandh&.ng%mdemsaehom«tc,edacsnhatméaawddgs}gn@m unl oadi ng
t he menbr anes sed@wf i o8a Fig e cobn@ifes £dathal 3O 92, 8d dro@WiBentdlisusfdlotrotn @EUS! her®ey, éakron Of a
plurality of Pn@mft'fr'ﬁw@seveii@mer"m"een'eala@ ePRANSH whotelting &7 \mayr protrudeffroejigecpnirablide $2he sane

anchori ng aDrr g% Jnwi |c u en erésspflg &'s OYeJeA?gngzq;rgang) iferﬁfﬁegf%%fml one Sby
one. [0088] CigeP@nsk e Ooihe ololif dRRMLHEE dn ot TSR GRabyS ShOWN i N

Fi gs. 4C and 4®uy id Bi@yg iﬂd’h@\h@ﬂ’né angvh@dwteemgememcﬁ deBri@a Ea@amn <D, B tht SI@S@er B4 Ut €S
conpri ses a cérenraine §2wppe DEQhed-m&r%mewwmtef‘ém’w"ahbfasﬂ}& @h@e‘P's‘thﬁzlchalngr anged
t her eal ong,, edEN-HUPYY reeﬂd’?"l‘? e He§§‘7§f”%f 142 3 Bf" ggrHidedreifent s 55

are oriented ap rox1mate thé c mra

whose ti psS 57::‘emb anee&:ﬁa elygemzr ofrdgmatﬁéterqe@gf‘h uspen Jerrégab eQraI@)emk\ers tton xt ent

(Fig, 40 in Mlpﬁdﬂofth%m&usq}&ﬂﬂﬁéperﬁé54deorr|1tﬁhpbrhéﬁtetﬂtﬁhl’oat@tnedralpaﬁl tion and has a

~dianmeter dl, &8 froamhommarpraeknt POEL aametive( aﬁl@g angrgymet s vbridestanet 9 @s ewgpspender 54
s In its dopl YT LU SIS, AR AT S0, LU TSy ot ract ed

pOSI ti on, there meaﬁglomﬁ\g]g@gépggars sﬁmrn §|th ?lngqa(:g a%&le%:pﬂemgea& esn plt,a

oriented appreaﬂnvahnel y axially, i.e. along the central line 52, whereby the

tips 57 theret9991ldéfhptﬁee aapfﬁ'latemeftaeprd'fu@ooe'ﬁ'e tebpes. Sy pen 2 Sabeatsues t he

central 11 e AT T L e e, ReL R pLG, DR, 42 of the
rentbr ane 40, 1S 1A brls ) o b DGR VRTOEh PiEhorBiE etE@rbgﬁJEWHNerraave'cétra heel y

di spl aceabl e advmfn@mEr{Tb@ne[BBEVEmainﬁraltem&méd%erﬁbf/ the nenbrane 40. In the depl oyed

posi tion, thellmbatseiane odn a@mﬂlgmeﬂbewntbesmwg esffangeaew'%'la@ﬂ)ewde?ﬂgm are

ori ented appr GRITPALET Y AL AT \P Pogtongs sbpolBRIEE S f"gp“fhf e el s ne 52,

anor by the' t LoL 8 b A BT ABL Lt 0GRt L BDh ot eBiser 54

about the cenbdtiadottlebaa m’éﬁ’zwndmasutsplarides PO Sdeitel »@mmebeheatettubmofwmeﬁfran&ahehoed enents 55
of each suspehdés) 05¢4‘hdre'ﬁm rithe tehel "WéF reaited vipiyhrgerdte pife 43, hosupeityfamems 0. [ 0090]
The anchori ICJ] gih%{r,:i ed?tg‘gwn:h 'g\:/]: efg?gﬂggfifm mit?rane m%‘nﬁe(gﬁrsau'?a!;dg %‘ths? r@éﬁ%nt has
to be desi gneis.g@ﬁ engag neat & of the ane 40 wit hout
damagl ng it. fovpajt hlht&:sdﬁﬂmﬂﬁﬁﬁob@ﬂenbéd5rra®h@iﬂll(dssbﬁlan%ﬂ§ﬁsbe&ﬁﬁﬂapltlrhlactfmen’fbr@dés use 20
with the anchéss thwnalfls ahg'ehrem algrpdwipadinge sfdledys 30 with @engiqrgs e OP‘t’aI*RE apﬂernneat e tube
2 should e (HOR AT IEE erfgtﬁ ! '?é‘?é%ﬁ%“;?‘;”(‘%‘ﬁ'ﬁﬁ?ﬁﬁ?ﬁﬂi@é?,iﬁi;"’Eﬁu

suspender s t 0pwk UG WL B a ‘mat erl may be
for exanple FRP, PVC PP 091] It should be appreC| ated t hat accordl ng to

ot her possible d'ésmgﬁrsneswﬁee neate tube 42 may be preforned with recesses
or indentatjons r%g’i@werm‘y;et‘;@:”?seé%b PGt elgge Tt MEP P Y *6r ement s 55. 25[ 0092]
The anchori ng afrangement 59° POrtA&T conprises an anchoring nodul e 56
attached in a[oﬁhsﬁploa@eamceafmwaerana.@ P i@, rancia @kuni g 1ofdinghBloa6ikd posBn @roiy al so be
equi pped wi t h Fig 4 pyzereing oo 1 &erpof. e*tereaﬂefr@ramrhfangsufarvgneamisd!Smwve'ror'Z lyibrethcent r al
line 52 with fanp e Vrv‘It é"%’t‘“é@;ﬂé ar "“ﬁé{ é"s"ifg‘hééﬂ‘ "‘ 29 fpprepyd [ 0093]

arran emenl he suspenders n the retrac ion show inse he permeate tubes
In Operation, 4 fieldfls mbmSUSDE ALlosdh atEIED b ety it.her@ﬂcﬁmﬁtn@ Gk angenment

50 is first diuspbaceduphonge. tnheusaemsrbarol RGnc ohr@era Onett € ti@n prdG@aD hsanmemher eit is
posi tioned abweeqmonmmr'amw&@bv the sus>end8tsc§4 acugs'wsanel tig errepfe qu“éhtr@ taety cent r al

| I ne 30 52 mﬁ 'éneéé?eﬁis(gﬂﬁlfegnﬁ a%\?ertzal'ﬁagne is raised.algn W gmemg S BSUS g ere%nt r?l aXI S X
of the perfeatdny gheas idg; T ASITOLADG el egancﬁeare LR b bt kil |1 ne 52
W th the suspeqndesd abdkndaitntilg @b cosrraetosra@temorpmangem@noanemelmmwemedrebymet he

anchori ng nodatioe 2 BGir vatidm (hot shéwe). Thewater. harentd ling 5B eith heamipiraags ispgaimieveSPugpihtt the t he
suspenders 54 is received within the perneate tube 42 of the nmenbrane 40
(shown Fig. 4C). Once the portion of the central line 52 is received within
the perneate tube 42, the suspenders 54 assune their deployed position, in
whi ch their nmenbrane engaging elenents 55 sink into the perneate tube 42,

t her eby bei ng 35securely engaged therewith (shown Fig. 40). In this
position, the nenbrane 40 may be suspended and displaced to a desired

| ocation. [0094] It is thus clear that the above described arrangenent

all ows sinul taneous suspension of a plurality of nmenbranes 40, as shown in
Fig. 4A, which in turn, allows fully loading a single PV 30 with menbranes
in one operation, and simlar unloading of such nenbranes, e.g. when it is
de5|red to replace a faulty menbr ane which is not the upper nmost menbr ane

T " Y A~ T D 1 o - T v 1



[0095] In order to replace a faulty nmenbrane in a PV, first, the PV 30
assunes a | oadi ng/ unl oadi ng position (shown Fig. 4A) by renoving the cover
31 thereof. Thereafter, the anchoring arrangenent 50 is displaced
‘horizontally along the anchoring line 60 to be positioned directly above
the PV 30. Once in position, the centlPal Iine 52 of the anchoring 50
arrangenent 50, with the suspenders 54 in the retracted position (shown
Fig. 4C) is inserted into the perneate tubes 42 of the precedi ng nenbranes
(those di sposewﬂvr&bb«nerestshrehefr&aub'eﬁymrrerrbr ane) unt| | it is received within the
per meat e tube[OQ?Qon Qﬁltiziﬁn%gﬁwt\e tlyralsedsoa??j@i?ndxe %(Ugﬂ@ em rare?;e@ﬁur@f:\?fﬁ?d anchor| ng
arrangenent 5 THED DL QEEEG 1k DAt S KRBl 1re @megypa&rsg%y LLabe (RBGWN Fig. 40
wher eby the SpspedeedsSudingsR BitbRday uRGAGErctdil mP@EITERE @ cddibbd@ s W@; t he

faul ty menbr amebaﬁdnedtmﬁeP@Ietsnars@@rmaallerl or a part of its precedi ng nenbranes.
55[ 0096] Oncel*®8ciE é’F°§"'“ ésd“ayDFH%fe'éf@ﬁPP‘%ﬂV3‘laFdr§@Feaﬁezaf'lj men 5; d%‘gth ™ehg with
the rendr anes UL SRR HRFRLCOMOILL TG JRABY RS 7E ke 1rom
t he PV 30. mommlr eﬂzpt\l{tﬁtdmbréh m@@& J.hula@ceameamgemm&ve&@.s am&emm@p@es 40 may
be di spl aced atynythederiancieey brgorknmeic60 so-as to bring the anchoring

ar r angenent 5(91°éln£iefnfgjréFPB% éjﬁ%’@ bemq};‘:r‘;‘ﬁfdrs oexen s ‘é"’d‘g:ﬁggena fa’%iﬂﬁﬁp&ﬁ‘: fhaf¥ or m ( not
shown) Ther eﬁ»tllo (géwﬁ E:%.Trfacletff?ﬁ%}’vggeb ?Jaﬁt ?anngﬁmﬁx@a'ﬂﬁ ec!or%e%tﬁl n | owered
such t hat t:shew.m.me lvsbéusEEﬁ fd@oﬂﬁgwﬁﬂs%&@nﬂ@thﬁhﬁtudrnﬂ&aiftﬂeP‘pll'lﬁ{vfh&ramnpt H097] In
thi s positi ontgfot h@lan@ml’rblfqamanél@;s firgt h@lresuslpmﬁemrar’éiﬂomméf 'odgeheosacm@hml ng

ar rangenent SGm?V'é&"étg‘s'i‘fﬁ’é A retract ed position, and the ce traI I|ne 52 is
sLgnel v rai sEhisdo g T ‘23m%tﬁé”?%‘@”gff@éﬁn"miﬁo”"'ﬁ?om;ﬁf RAUE Ik being
received oml ywihkbe UEe t EVRoreRBUsIXR A arfard RS anfhotanDdapaliicldhitiin@i @6l |ba&gppr@mfwtanes
Thereafter, tlmngsmqnewdfev*esnuﬁﬁremytharseshamummt&andepie@yecbtrsp@snnm breios0 as to
securely enga ‘a’feh@()": éfreti:‘t‘i%it’fé'“et‘”u':beé%e"‘&ﬂtf p‘ffe;'t"t?fé‘”': Wfr‘}f\,c‘é"é‘tﬂ? '1@(9‘ ﬂc‘%onn “es. The
precedi g ron ARt VLA WL EEIGIRHARABE YL Ut ngl A monner.

[ 0098] The :4r agesinbgy SBHH) beaBSiesiaMd beana‘alsxo&& s:ageaacw.aa&damslpm&t edbl? . p3l)i. and
thereafter a ngw-sm@wtarrcaneardr@eme:ssolqﬂ@@m«tnletd:cﬁnmh@smeowPV on top of the

pr ecedi ng rreni%f;"é]l é@::°dﬂﬂgfaéqh??@?¢aw ot is depigqed s ‘tﬁ@Wa‘ 1 L’é’a%y‘”‘f‘ s‘ﬂr?gfssdb‘é'yl nsert ed
o the PV 3G L O AREANE. IR E L IRIRE S G ed on top
of the newmems..&n&anon nbr anes 40 have been re-introduced

in the PV 30, otokie Tiedp- st@@m@brln&lsemlﬁf1beonp|8®€'6’dﬂabla®i€e®m129 Qpteofr attaih@enRya 30,

t hereby bri ngid "{ BEPVPY at3€?°'\df“’§e *Wﬁ?”!&i“ fo €?§i’at"?d(9ﬁ’“a° 119 S;“CP'H sepingoirgspect, it
shoul d be not %& ﬁﬁf’shpea tlo » flﬁﬁ P!;g cmg ﬁﬂf)a toprovu eFT,Bwatlonmémtiraé\e

posi tioned s fovs)n 1 ErB a8 o\l{e ipgsc.atma@%ts@mslpm.waamum mm is tuuy BRyed Gh&BHiGR) I esi due,
scal i ng foul i ngrard iotdresiniatreniads Skas eumtatien betweenr wolie howtrioshel | of

t he menbrane asriraterestiingg gespst 1&g TVarddhrogsh which griogoig s PER@pigty a‘?f'auw'ﬁggenﬁ' e

desal i nat i on Fﬁ({ aﬂgm o107 S 1o W R VR R B T VA AR

| owsuscept i.bi Qr@v@nmg;eag\1totss>mpmuatc.lcmm.salzmgdvmmentamg,hgtmdmalng axi s of
the PV. Thus, avsedingddcd 1@aapii b P\Jact B2br @iMDut @hesihedifs-siave ehasrad dssarelyitO R meveereritane, it i s
first requir ede PO P'@a@@ef""@ @a Tppesrifts Seg és‘aﬁeraﬁfhﬁ”‘igf%"°“ 1%%1‘9@%1’\’ fjﬁ‘ﬂ%@falﬁeeﬁe bef ore
removi ng 1t 1 EUHTUE T LT PR SAHa BCAY e U1 S e BT

arrangemnments S urnnemgaﬁ&m sectiH) @ﬂgroag;r.se fee de ngd@mmura@zhmnneﬁ@mfzwﬁe are far
greater than tdaeeihgyaeks wiedxeindinethortich e1a@0 b cald hicinigh VS Pedn Sif-orp2 offthe Ph®. TR ane.

One possi bl e 0D denmts 124 TQWI'V§'S HAtuEhnceD '@\ij‘lﬁhib@'atq%”ysegf‘ﬁf inlgvalypp e r obust
anchori ng arr#ﬁgéﬂ%ﬁ f"%ﬁe?jwigﬂ i msde"':(‘;%)ﬂ)z%ﬁrf ErptrRr st dRdrhy TR B appl i ed
thereto dursi NghogU e@dgawanac Y630 ke folms WA PR Cls b el DAL SIS Herg

sol ut i onwoul d 193@ncauheoserisingl@Sicgping pigdn N etadndi@ ah diddiadgin 31 glepto pettatreonthonl y t akes

up a brief ammt S‘aeefa”*W'rﬁﬁsse\Wi;’g:hThF@S‘% @tﬁwnﬂEfuth@m@mﬁ::wneiya§1Pi?@P*fdéqUFhmeﬁ for the
| oadi no/ un! oal RS COSTALIIENEL, SHLIBTBLLS S, Wi
reference to kia@Susc B &,hmamraec 126 @orﬁesmanggeap&ea. pBdE hddidgaish angenent
general ly desh@me@@dmﬁﬂmadapﬁedmﬁmwaﬁ%@m@@ﬂﬂﬂﬂhw@ﬁm@ﬂ@m@%&wsﬁemnmnbranes
fromthe PV i@“ﬁh@%ﬁmwﬂﬁpkv§wﬂ§15‘W?%@TwmQBSWé %Waﬁ&WGﬁFm d igpsrddtnf y
general |y desi§AZE 1" Bhyeg dResn R ey &° ARt Hor TR 2aEe Wﬁivegﬁﬁstltuted
by the previ- ously disclosed anchoring arrangenent 50, of which only the
central line 52 is showmn. [0103] The two-stage anchoring arrangenent is
designed such that at a first-stage of unloading the first-stage assenbly
110 rel eases the desalination nenbrane fromits'lodged' position, whereas
at a second-stage of unl oadi ng, the anchoring




arrangenment 50 previously described proceeds with the suspension and

di spl acenent of the desalination nenbrane to 30a desired | ocation. [0104]
The first-stage-anchoring assenbly 110 conprises a PV attachnment section
120 adapted for attachnent to a distal end of a PV, and a second-stage
attachnent section 130 adapted for atlfachment to the second-stage anchoring
assenbly 50. The sections 120,130 are spaced apart by a spacing array 140,
adapted to provide a desalination nenmbrane with sufficient space to

di spl ace in diie “Wﬁ@”ﬂ%?@%bs@agemﬁﬁmﬂﬂmaaﬂVﬁ@“WﬁoﬁﬁﬁTs?Pm§w06h¢taIso be

appr ECI at ed tgg ter ef;frgazf 1S sucht atwpen !hmcrorla n<§1 fin as em sattac egtoP anch fin mel y
stacked with G8saldna gfaran f;ameasmofﬁ:‘y:& D8 (IES A VAL Bk FEIDLANeS t ake
up all thess paégean‘dblon’[ndﬂds{dmmyhe thR\Misendabing @ R@ibral®Fod Bieir itakre pdli@s ailhih Raby ank grenbr ane
positioned cl e&e@tedthadhesrkveoaﬁvqewdf ‘tnbdgigiggremiiavie gdrovribroddl brrepin prape pedshbey med, i S
| ocated al th&"HiMe fafclahg™ ebpranchormggssmy 1O BHal e al $4 *petritier¥tod t hat

mllart he o cork-sci

for a PV whic 11 ] O Q%Trartrf; rjnéls |s$’uﬁl§:lge%§rq is aJleh)%eet/ Lllge |thmﬂm ﬂ§ %&QBQ ||f§ ﬁgﬁrét Q£§ 120 130
may be used Wetch@yissehiy@10SMq6d 11 eya §38,alhg M{Basecékﬁl{agaa%&mg?mblﬁm atispadaent

section 120 |s:e"fb@'retsrevdhswettﬂqmwbene&madiearledlcdahewc 122 forned with a central
opening 121, #hd Havssere afea %é‘“h“&l‘l PRt ey us Al e PYITEEE 12218 such

osed d nof men

t dto e prev h r| ap!
that V\’hen th [0 '1?1] pert@b fer@r@gt {a@iﬂgnd%% Hﬁjeygn ]aQecdm?staEg)ahm&r%q”aQ&Egt lg he PV 30
t he anchor imng srfoagaerau PRAndeB B8, shaldEhpBRGANAIS 1A GRt RRGE BE dufdGd 15Pa thbeBoud. 30, and
the PV face 12@besfsmete1i7hceotqdnosfugwle thegimet sudce o thpanaiRphduit Fipetheembfeade 1226 of t he
O o L o e T St act wi th
ali p 39 (Sh i ts 4 1so dthgt]9 ‘E t%on 45§| Ioca@ he% ddl t)ﬁ‘@pl r&ﬁ

t hereon. 45% OJDQ)Yn]xwo'EkwdepoaJntaﬁshmmb ﬁﬁ@&nb@@uyﬂ:raé)minuﬁtattaer corrprl ses three

centering el effer Shed@ieleptnt &8 rettiedtity ptdvee pWWW@o@ar&@%x atteera@:theab\eprur@gwﬁaor med with

an I nCl I ned p%ﬁt Iaquzr;?réég% ent%q;:htst'rgt“lségﬁ%m? fgi:s%m sssem assume a |rst etra te I'IIOaCE 32 Of
the PV 30. The &N BlolebbnE s RN erh thalcthe O wdara,ne AL, of he

central axiz:s Xseidsinb AEmd@icdn@lid2af the rﬁyﬁme]dazmédecoﬁi depat,ed 3023n, In mmoerhyabtsn}mem@ t her eby
all ow the fir $%-asbeaapty trawkvmthemgﬂreaeesemgdhg:t t2@sstropldse 5O "@bﬂ‘?%ﬂ@d\emetrh t he PV,
i.e. such that*“”sfﬁ "‘%‘? °Pda1“2‘af<"P'épreﬁé“r6‘f‘e'i‘°hT Peiswerf’mfr%ﬂneftfr‘%eef“re@e Pregereditwi t h t he

42 shoul be_'_su

| ongi tudi nal @S e Eartdoma 150 2 b ORI e S G R e B hAGE akdharh TNt

section 1300 i somal 59 oteas.gmda ioh M5 opfSratindCibld @inedinG 0o AR2iebaR L. fills, &e ceNt 1 al
openi ng 134, aﬂderfomththeqvedece'ﬁppmrhsvptﬁged aaﬁtloram\lwmuswgtnpners@r@m ndenpirtrached to an
anchori ng Ilnge' e er:fiop'fcté‘ﬂ" Pt P E‘a’c‘l‘ﬁ*‘@ ond- St? ge anchoring

011 the secon (;%Efssem is |nserted into the maln condun 4 its retract % 138

assenbl y 50. T ﬁmoﬂﬂﬁ %Ehlesn'gdega]edszjﬁ’m (PQ &Em&\ of$n§tﬁggé?‘elelmlant all
ad apt ed fors atink aebdEningete 180 dkbisle, 6 a@@lta(ldmtarce§lhﬁ\ﬁﬂa})yed AdNbAGith tha3thd pn:sstj Bl n

adapted to di slpésa@ere'luwegaesnnelIrtnesuam@hhymalncgndaﬂIawgneqmnstncefher@mnﬂhﬁeari?‘vsseo [ 0109]
The spacing aff ety PO ! e“aa“bi 1 dicquteye B! ceset ﬁ5H§P'VP‘6‘d§‘“‘1w2‘P@Xtend| ng

bet ween a per lﬁﬁn@rrdé s Db bl erOlgerte I ebndahclefol 2553;213 oS Eneb il b e

at t achment s e @hio0 Muridnd Qw @ Adlsct: 1Rk bR SIPRREIniGgRRIINPR &R smrgan&ranesgﬁateﬁ e

circul ar di sc al!8ngpmotshes coed Dz shageman eraraireigera aathaenss. sect i on 130.

Each of the Pt iy wiole Mapriets SReliats Tarate ugnny oberiue and 146,

[ 0110] Wth pq{stnogur(\;eg Irﬂise:ﬁgwg;)ee,ﬁ:c ﬂ&e apnirtureslis éapte?ki elvert eimrsmtoot ;F\)aalaiflﬁgfmotw he PV
301s forneds V\ﬂ[oﬁﬂﬁ] aihetah:hoﬁfig y Jsﬁrﬁby e Sifst, amdd da@& |r64ﬁlicru@pﬁ|5herlal |nfﬂtab%%®rt|05 uch t hat
when posi ti onetasoumedatienctropmelimthantt intetdemeled 188 cchduesz, o oAb @ro the @@ 2kdBly of t he PV
face 122 is 1% ‘°ff‘F‘U§FP'a§ ségi'"r?édta"“tgﬁ’é miij Cp“d%z Bf @ iR iPyeEdgostiay We?'iéfe Pemﬁda't he

r than the inner dia ain condui

mflatabl 6 s a diameter,D2 greal
i nclined pOI’t ep Z@an@ howhd e f Qersg rj:hgl]gosg ﬁm% n# 1'2%" f'ﬁgrﬁat d olsll aga ﬁg nst the
out er surfacee@ﬁdst,menlfh%esph OB haion1686LA kL wall 18 ndk Eraid@ed@ENt 1S such that when

t he second- st dg@l anchon. nhﬂg\ctwassaewmxyyews@lsplaed, at ¢aetredont hittheanoherinng | i ne
137, activati q‘ﬁes'tﬁf 's%‘bﬁ'ejsﬁF'gﬂt B‘Pfea%"q?" al‘Pef[ 98 fRpfny! ’hﬁﬂ?’ Y'defd‘l"gug::h’e a*e@h‘tﬁ%*al i ne 52
from the PV iyl GE oL I SELTR, SEEHIE, S SEAUE, SounALii assendl y
52, thus d|5se|a.gagg¢tﬁgg,n&h&cgmmm.a@eu.az&rhm&ahee "l odged posi t| on W thin the
PV 30. It is a&praoirab@dc fighedt 2 diltetheg teg@tof trie@eatdcsstaneeaqquqnmgedenfbmsshourglenadugl ng' the
menbr ane are ﬁﬁwa‘Fda’REP\a”ﬁ'dt'“gbz'“"ffﬁes"?fa’l‘ﬁthtﬁmafr'i@asgﬂ@t” dispipefe. Hpygver; iy
construction Of "FHE T P LPagE aREAET A A H T ERBI LG BY "ELE pogore he PV 30
itself as fulcrum in a manner simlar to the operation of a cork-screw.
[0112] Once the nenbrane/s is "untodged' and is able to freely slide within
the PV, the main crane fits the first-stage anchoring assenbly 110 using
the lifting eye 138, along with the second-stage anchoring assenbly and the
suspended nenbrane/s, to displace the nenbrane/s to a desired | ocati on.
[0113] Wth reference to Figs. 8A to 8G the second-stage anchoring
assenbly may be of various designs, and not limted to the previously

di scl osed design of the anchoring arrangenent 50. [0114] Wth particular
reference to Figs. 8A and 8B, another design of a second-stage anchoring
arrangenment is f5 shown generally designated as 150, and conprising a
central I|ne 152, pivot el errents 155 adapt ed to p| vot t her eabout and

o o, A - — N T 1 o Y - Y e




40 [0120] Turning nowto Fig. 8C, a further design of the second-stage
anchoring assenbly is shown generally designated as 160 and conprising a
central line 162, a main chanber 164, and a peripheral inflatable portion
166, [0121] The central line 162 is formed with an air inlet 163 adapted to
provide air to the main chanber 164, ldhich is in turn formed with a
plurality of discharge apertures 165 adapted to deliver the air into the
peri pheral inflatable portion 166 nade of an inperneable material. 46[0122]
The anchor i ng'&s&enisiep W%ﬁ@HﬁHVH&@§ﬂWE“&mWWP§?mdﬁ@ﬁ@h?@ﬂ“ﬁﬁ@?ﬂ&@ﬁamn whi ch

t he _per [ pher a&;ﬁ, ]'hih Oéfe tStBW;bZOs formeg ntl;\l'gnger side %ereo wilh a 6}ura groovtesgl;S a CI;YQ.J ! er t han
the inner dia t@lﬁel ablt,I nd ¥, fhe QQIEI) l;!&rttonsfll may e %ed@ h @Mﬂroﬁgs 1T7 @ar@mﬁhp“ ng
assenbly 160 tanof ha@@hing theingpkBieos Wd itihdbB polidich 7@AIORGet thanideae mrtieOoRgubibe 42, and a

second, infl aﬁeeded wio‘teq1®ﬁ1bu1irqfher\mpsedndeﬂd+ve:wm@fma Pvé/rﬂalandpnﬁﬁfl*da’t“dbtP@nﬁ)metot on 166
assumes a dia eigﬂgs:@‘““é RS °'°t5ﬁ 15otR SGTWH&E o) ';%W% TEPY 14 afap W‘i“ﬁe condui t

n in w |ch he eral mﬂat le pol such thatthe dlame r

T % flat 1! r
42_1 t _her eby Qrf&j i §§1‘Hllé|%\a&eﬁ% Jla et G‘meA 1nﬁl}Mzﬂr€]s allo Hﬁne ngxor 59 s e %w of
friction, to mspﬁmma&mmmﬂmmtwm&@um did 2k d3Rd irafbRiloRBhB0B infatat@dhortidhs JApP 168

50ext ends bet V\Eeqwm’e mmqaeemehfeth@Ithe |nrm‘diaadseabl\e@a"pfywwmwre%@lymdssvvh@ervml | of the
mai n chanber "°W' M?@lCestr‘f'ngg 9 GA mempraqes argchorl ng a 5 nf) 160 is

. no! s. 8H fo 8J, a.stilt further désign pf ihe se stage anchoring assemRly is sho ener
di spl aced, ing Inatgg”t"?aa“t FiaoteiSylp Witela il e g o W st il a
desi red | oeat pditbned Sithif 2RCNE He mehbIRE BHal Ehdit 48 Wnic i alingy pnnled1EtFe frgﬁﬁer,,ﬁegg t hat
matter) i s proewpddte R Moeragfularylthe praximpl mstergbtane ddf@mabios fyewitingdividpdagity ambreing 164 and
fromthere totH&E® pé‘l’ in 'H’é?ealea‘ei lipef Tistd2pst eGP EPOH1BE° itaccaiséetat ede 165. The

daptor 180

i ntroducti on FlsAffwBhied il 1 B BD LAk bt LA ADYE: RORL QR e BhGaANSES 1T O
infl ate sueh 'E:Jﬂ(ﬁhzl;ut:hthlatﬂﬁﬁoﬁtaﬁ&iitwbeﬁ Bis &ld AN broRperrhebit N 3¥]and dbayBieysiutt1 Bl RY

65engagi ng th@rfmn@hmesma<feareJ®neocﬁtshbvheanmwowe@@ﬁdwrmtheflbzyormlfertWeTherbemrame [ 0124]
Tur ni ng now tg’FJL G 228 sl tbreiqred P P iprep e H‘ﬁf”"ﬁaﬁe Fﬁm Eﬁfh'ed a
éé

A hus, when’ itjis eswed to remove on rmore em anes he P’
anchoring ass é

yergmﬁmehegmﬁre hs ] N2 e e
simlar const mklGioheOiy 1620ndeR@uind o nﬁbgv.nas.ﬁiemmlngm oﬂ:ﬁ@wqarﬁoemn@uﬁhyan&lgvm osed

However, in theagdiosgentandesietretthe. anchori ng assenbly conprises a nai n body
174 and a pl ui°€fﬂ°i fgpovgpe "P'WGPL\/‘I‘B&SFéPCW”QPﬁSﬁ“T i°éﬂb’ls@s BpUE T Yipsd for ysoin qopignetion dapt ed t o

with tite lowe st membrane, However’a sumlara 0r|ng assem be designed i ich one_of more -
L hi ra’( FiRe 1

receive air (Qyonal saQ @Jbetgé%ﬁ ach% esé(rta%n §rands ) and ‘nmai n bOdy
174 but ratherordy maetsdegﬂp dn h@mwJ};ckfssd@eraanangeadc»ronnwm&so(1mtso BHeMEY)itshdhi®125]  The

mai n chanber 3</@preciged frd ther@eloringpprtion bi e @eibrigsrassaibighesy @i fre anird chptrilinpthearotil i ty of
grooves 175 a j%i“(ggf}?fd‘s%h&dgﬁﬁ?m?@ﬂé‘tﬁﬁf" ge e e b‘]"%“"‘g?gl‘n'f‘“‘]:gﬁ giﬁ‘ﬂ‘b'y The
inflatable poffioN 16 ey e Pret EFied Wt R “the g 75 By any known
5 nmet hod nad nﬁo&ﬂzﬂllnﬁglllcﬁh@\résﬁw&ﬁm@bbrkﬂoﬁnyarrﬁjemanh&crbdafabloﬁtltatbllltﬁ)e pREdaicons 176.

Al ternati vel y the trigering anfnbeatraidpl e porckicORSPIARYS s@bte Bebatreddt be dnbreringr oves
LTS, D T O T STy DO T, S amehored to
it at a top sl LHERSHEw JAlTeR): HHGH K iheongqr. ehqu%Lycra R

anchori ng ass edifikiyn winARanchbrike: ss&ﬂ@lj\;@&dllﬁ@\llaaﬁrﬁ& Mgebnlhdrink Bse arpmo& akcBse@SSUME A
first, defl at eddpospadt@menbanepind ehpvitdrem pemdyheral i nfl at abl e portions 176
are defl at ed é"LIf(rﬁm;‘tm%t‘t;:Nl:Q%gdF’ﬁﬁfS%‘w’D;:g?ﬁf] 'm‘”’gfg ﬁﬁ‘l?ﬁdl"‘i’”ﬁ@‘”é%éﬁﬁﬂ WM 70 is
smal L er than (G TIREL HLATRE Lorblos & N BB ﬁgﬁqglzawé%edtﬁe@ou%n@al*gw ng the
anchoring assesb Y. 1»Qwanmout;@zfsrsaﬁéaly;émd.la@ﬁbltva&@szﬁhmpmwambzﬁ ong the main
conduit 42, aiwbsh Tiseeknd4 of tiriub-@ired 2PeS bidingioEpeied Wittt vergibl ratslg of trfrdnetbalph e
portions 176 é?é‘sa Wpo g egyp ‘é?ﬁ?é‘t"@i‘2292°”gﬁ‘(@$;t3‘;@?°"fTeFi‘%[‘ﬁ’"PPl@d'ng‘iﬁ r‘he"i‘fli'z‘é{‘ﬁé’t"é?O” al the
rei n_condui ¢ 4 e ST L GO SRS B B A e v
forces of furi G\Ed‘\ﬁl%ﬂ(ﬁ&ﬁﬁd&@ﬁfﬂ% izdhih) @ire SKEAIE) §mx. Turning now to Figs.
8H to 8J, a stodsl THewrit her coctelstlo-glnad@fedbbpeos@oeqmq\@hhstvag@ofamsehr@ronfmugtya@serrbl y is
shown general | t;’d&? H‘é?ﬂ‘é‘lzﬂxsdgpga%’&@‘;t‘ifﬁe ‘EePf@mGF*BTSﬁ?BP‘;(‘/aﬁZ ;ﬁﬁéﬁd‘?cﬁzﬂ ctgrapt er

adapt ed for a‘i ¢ eﬁ:ﬁlpa |ngI§5eraL m‘bg’%ﬁﬁﬁig}? YO“ ﬁﬁ% eéaprlﬂo?'lazgq e’g Qv%tw Ianed
within the 5fPV,des&r|be€AtthE BGnn R A& Eng bid Btk B rzns zmla Win heaazcha chaWh 2@hreho§ate3ea ingly
connect ed to trhewlwroptitopertrpeatiereparst 28 44djaef thdbheketf2R4 andVipraes 2patebdverithiar | y, t he
proxi mal nost *fREfHRERE (Aot Y?Dfé’f"zz‘l“éefefséi‘ﬁ%"éélewStaﬁa‘a""F"Pﬁ‘P’@e”gﬁ( tnGies-

connect i ng thé tIgTE cludlnﬁt g |{st staieﬁmchOfmrg S5 mbl)b110 and dsfa?eﬁnchonn?.ﬁisersnblya'v ch yéuaanrs ei t her
repl aced or nodified so as to becone attached to the anchoring adaptor 180.
[0128] The anchoring assenbly 180 conprises a bayonet ring 182 adapted for
fixed attachment to the end of the main 20 conduit 42 such that it is
positioned between this end and the front perneate port 34F, and a bayonet
stub 184 adapted for fixed attachnment to a central line (not shown), and
bayonet engagenent with the bayonet ring 184. The bayonet ring 182 and the
bayonet stub 184 are formed wth respective bayonet el enment 183 and 185.
[0129] Thus, when it is desired to renove one or nore nenbranes 40 fromthe
PV, the central line is |oivered along Wth the bayonet stub 184 until the
stub 184 reaches the bayonet ring 182. Thereafter, the bayonet stub 184 may
engage 25 the bayonet r| ng 182 V\,her eby puI I | ng. the central I|ne wi ||

) o - " Y o, S U Y L T 1



[0134] The wench mechani sm 210 conprises a wench 212 with a wench |ine 214
wr apped t hereon, and a wench 45housi ng 216. The wench housing 216 is
fixedly articulated to two rails 222 of the up-down rail 220. [0136] The
brackets 224 of the up-down rail 220 are slidingly received within parallel
rails 232 of the front-back rail 230,13all ow ng the entire up-down rail 220,
along with the wench nechani sm 210 to displace in the horizontal direction
along the X axis. Extrenme portions of the front-back rail 230 are fitted

wi th wheel s 23@°@H&ﬁP@ﬂﬁv@w%61ﬁ°an 1 araIIeI rails 242 of the right-left
rail 240, all e;ggdgvﬁet AL P = frale g ale 2gn 24 cgupt g esor e - down

one or,fore nembrangs. 0 De remove dsitiqn, the weAch mechanism

rail 220 and GhGeneehe RNTRCHBIM, éwstatgencgumgprﬁnénéﬁeuwardstt B RQFIh 0B al
di rection al ongsst h&ywoat){de Sichorh QB GefnenTi1@ve@ititng Bst-Gfaeig @RSt 1ehY Bed & adapt ed

to be positi orfetiralroied Pipece Ry, twcem inegfthe awdietssawhmeetafsmlwﬁlareeq uptfivengagsich t hat

above arr ange ﬁef'fem ssemlflya j1 IgLEe w 't;ﬁzerfet;e% (ﬁ wench mef:1 an@h%ﬁ%ﬁ%bgiﬁ!rsal ong the

mai n X Y and h rlg rgnéﬁnlleﬂ Qo%g wﬂ§§as eLJ&éérﬁ zrlbg $ers W& (ﬁ?r‘r ) Stﬁé br Ought
to positiom abreme mee@WG@enﬁfne&\Aﬂﬁn%ngamde r5||Q223reSlﬁlﬂﬂdndctﬂeﬁracheelzngrtd mthﬂ% eabove.

[0137] An unl ea@wrn Pepuaﬂtpemwuceuomdlsphenemvhranse@hrastm and t he two-stage
anchoring arr afige, ey a{f\ﬁtbg1’"{”?‘?6‘9\9"Blé“e!}”sdmﬂ‘éfé%(z‘fai"’ﬁéﬂ‘heﬁf‘;t"lf;t‘f‘i “'13‘ gh’“f tbi*l’gd‘bf t he

unl 0adi ng OPEr& inll e b hdin 2Rt .iﬁ?"fa&fi‘iy‘?“vﬁ;tlﬂﬂﬁ' gf’me HeranrSi' 210 are
| ocated in = d@mW&ﬁn(ﬂ ndﬁ@$b b, Q&andcorﬂmch&nh@lsy\@lﬂ 1J3ERE Mgk s&mreclrﬂmdm§a @d] acent

t he brackets zmuremrdralwveunmbslm @PPsingxrboesprldce oent anedmtdbvypobela@wlsblheveu @l s 232
and 242. To t Eﬁ"i”e " ey ’Sﬂifa‘tzﬁéf*@a"%zlﬁ’&*&ztﬁsa : gismﬁ"ﬁé‘a’t"\ab'ﬁqg‘c :g)@”la‘?‘t’c‘lhorl ng

ar r angement (%%Qoemha i?fg%d’éfﬁ? P dbhngls ﬁﬁ‘iiﬁ?ﬁi}" ] arsg.ngﬁ"be,.s Zi”g'i,%gf’w.t rﬂs'“"” ghibring

assenbly 110 amnd @pseeaiad -stage anchoring assenb may "be any 13 one
of the anchor ¢ dsoeqipht plisgghBQwn hrbEbe oﬂ_eﬁﬁ@waalﬁ@@@é_roolr&&@on mEy@i@@e]forrﬂ'hem@after t he

entire up-dowjap &NYe00 9. 'Lt it 242 to bring
T o T i S

to be renoved to/ﬁm@lﬁoné dNthePOSd0 b@@mnh.rtnhenumnealadmmaﬁar 1RdrtBrInag bl hadpisd i bleMedt €d t O

| ower the wencbpvdap mise WofPVadi@ngthasatelaonstripin b yggacsiteagensdieronor i ng ar r angenent
towards the tdp“ed'qddﬂ‘l’“ afm%rgp?ﬁ?%‘”d?'g ;CPI‘S;’QO‘IT”;"FH'@ZT"WH*’%’E’S&Q@ ‘?SI‘I/?:’WG‘P“FM?
arrangement i Sne,ﬁ ove The roof, an owlerec{ throug ft Ielgo egsrtrag an oaen ro%gnlrjnlonhjur assé‘r’%fdﬁg <1 0 may be
fixed to the trom) EFﬂHEleer)fe ltﬁsh@reﬁ\éd aﬁsuchaﬂﬁﬁgefmbnmm,es 1 hzﬁnsﬂ&.‘:ﬂj‘t rﬁo&'combdctmﬁlgﬁa&f t he
second- st age dnethdre mhe&sfﬁewbh beliogateh OVMpedn'wﬂbeltolpenustof teRgayges t he desired
menbr ane as préyi c{)ﬁfﬁ s TS PR e 3@?&1’“1"6“"@? g gAY Pgergerckaince

n her WIt their germeatj;:/ ment.to form a ¢ mon eale I& f the, P

engaged, an 1 G} CaRRREY st 18 olel thsthir SRl G AL AT oAy SATP Y sedghres b€ WeENCh
line 214 i svsraposednebwan&shengmamanmeﬁkbaladd&mfa 30{ i@pelmadieSe 4b DBaidghBnrsdedd e
anchoring arran eweﬁmeamumgw $ihlars WS resnidedho, et i@meénsosto®. g thd @t I1@ere anount .
10[ 0140] Ther¢ Teéjg;:j‘; E rertpeiani e e 8 shef i peeetpeol afdt et 222 are
rai sed al ong iy BARKERS el A A T8 0O 0 TALT, 220,43, br ough
to a new | Oiﬁlatahcm@oubl}éh 65 ct&@ﬁﬁﬂﬂé‘ﬁbexﬁh@d’i@lyrﬁo Ban fhddpit al$/o eatm Qéjeawperrd[»éatizl'l] It
shoul d al so bewafdpr ewtsi ! eschave *maxtendaohewrtlwp3qdm\nyoncet|eIspwaZ@@ud edreng. TWis.twhentivhe wench

mechani sm 210 "ﬁ%’f”"ﬁ a4y éﬂ’ﬂ“"?ﬁﬁaSéWY’Hﬁgéﬁ’é‘ﬁtx‘erﬂ?ﬁ‘Pré ¢pa 6???’6"6'5’6‘@?:?}‘1 V@F\ﬁa onal

come in contact with one anot and sg

crane const r UGieD BBl bl Shatb i sdehOLed Shin Wi%'ﬁ. Elheﬁiﬁ'e" ant back
rail 230, whi GlamtraBe 4btS@eknid p@poseVid ol khSi 4b a5okiSine éorbeld & il MO Rk A% ty

ot her than | oadio ﬁeumﬂemada"qwgree#ermmbcrsameeewe@ﬁoff@slémmbérummbwgsmeambo Fi g.
98, the crane “ti 5gj'§]"t‘efa€j}‘?y'Zg@e’ia@'egﬁ%‘!m%féi’?xyl ocated within a structure

ows one possible manner

CONPI i Si NG 3 1R« Sl e ik b B HEb nSm L ek A B S ot pord U, SO S g @ T 0of
surface 302 argﬁga%a 4&%1%&&&1&&&%@%5&9@%;3@&; tkedn. TheSastQJ&SEJfM pltnft P (he di stance

bet ween t he r odtelygurinace th80&ior aird extelw@n godond 48, A3 RheqercbatPidids R/init slowmuch smal | er
than the | engtf°lL "gteopen 0 ST VR t‘e"‘ T ”“"Qt‘:P?é""a*’gjaia'EeteﬁiEfl‘hemtﬂbrt| on 304
of the roof stgi¢ pledise. 0 Lo sadrik Blhiis '°Q154°ﬁode";ﬁ§edfa”¢z LdioR.gown in
Fig. 98, suth whatyatd (ﬁfrrﬁolvﬁierfpﬂflrﬂﬁdugﬁtﬁb c&ﬂlﬁ‘gﬁ‘ |Mﬂa%@@ho&n@er% e rOO'F SOSI ace,

al l ow ng the n®$sl FaR Fpsogh, Gergpy Wi drdetel bpetinuuein @kesuve edranirsgmu@@Pd:0ra0n dits pl ace
upwar ds. [0143[“"I‘j£'°“ﬁy§e tABRTaf ey gech SIGU B Y BlaepiiRt rerals nbesihempaneelevi a a

hi nge, t he I’O(g rame ers?ongbpre etermmedlgenods of time or up*n rlpnrlﬁfr&r? ang)itefna(ébr‘;ee s| at S, renovabl e
slats, a tel escopl c arrangenent or the like. [0144] It is al so appreciated
that the roof structure 300 nay be formed with a plurality of adjustable
roof portions 304 corresponding to the nunber of PVs 30 |located within the
structure, thereby allow ng | oadi ng/unl oadi ng of nmenbrane/s 25to/from any
one of the PVs 30 |ocated within the structure. In addition, the roof
portions nmay be adapted to be opened above an entire row of PVs all ow ng

t he crane construction to displace freely along the row [0145] In
addition, according to a particular design, the crane construction 200 nmay
be positioned outside the structure, i.e. above the roof, and be | owered

t hrough the roof, e.g. through an open roof portion during

| oadi ng/unl oad| ng of a rrenbr ane. 30[0146] Furt her nor e, |t |s appr eC| at ed

2 1. o 1 o o o, o o T Y




40 and the outer shell 46 of each nenbrane 40 extends axially nore than the
spiral wound el enents 44, i.e. each perneate tube 42 and outer shell 46
have an extension portion 43 and 48 beyond the spiral wound el enent 44..
Thus, when two nenbranes 40a, 40b are positioned as shown in Fig. 58, the
extension portions 43a, 436 of theiripernmeate tubes 42a and 42b cone in
contact with one another, and so do the extension portions 48a, 48b of
their outer shells 46a and 46b, [0149] The wei ght of the upper nenbrane 40a
is therefore @?%R@thsce forrZi‘ggltz:!rg;derIyedfOH@s]srqu‘Ze\gfgzgm)étjrton&BE i?f:::\ert: rennlro F‘?gmlb 45
menbrane 40b. [015 9 T |\s§rs'gul éaadapgfhébe Sﬁt@dusmﬁh hnaléﬁ ﬁrce@ aE' ‘I%nbr ane 40
i s designed wakdy, oaenaufnmomeeatbyeﬁe cﬁlkda@a sererd1d Of proper et er | aI to allow

t he out er ghelo156146shduid beSrdippaiiat thetidaagion\wiaie gphsbrs 7@ 176 ignotcbeBied tettk covpimideand ody mee Mbr anes
40 stacked th@r*‘)é’(‘fﬁw"“@tﬁ?ﬁmea‘e mﬂ%rmihalhew °Lﬂ’é'e’""f‘*d‘fa“ 'I‘eé““efSI“RP” Fibers and/ or

ral-t h {er. fth
epoxy. [0150], /L%iga%}%ﬁ RIS O, B "° e o] ﬁht UBESHE L fowo
menbr anes 402uowdd) arpac.maena@engahhaspted Flare beSuahG VoG VRGh eaugrualpm .saeq@raum ing 70
in the form ob caeif @astemnerih FRnuaBgmeeamed, Xt Oougdfie nterlﬁb@neewt ensi on portions

43a, 436 of tHE? Q&\é"ﬁ‘ rrisatceo FEG% LPb*EEﬁe’“A‘Q'&Y be M’Q‘fbpmf“ @?W"g"ﬁf\iﬁaﬂig i 9@@&9 pErsiasg| ed
d

engagenent t hgfEhEe e~ ok Pfé?’““?"‘éa for %g)ml efﬁpf;ﬁ@' na Iter-

uter (M ea ingarrgngem n isd SI 0

natively be mpupk er@,necm% o4, maxia@errgazc; o 80 £ % LD AR RO RS dsd, 436 al
the permeatwe puhese Aaerémﬁaptmﬂ)utea[m@&Bm;e foFEﬂaeans@reupb Mmgbynmmeu@p)bsmmual |y
conprise a seﬁ’gfevigre gyPs teesery. figicandaouieivey 'hed'pe'rcatac‘w?a‘r'e Sga‘v HiTeP Bfed mef- t he
renbranes 40 HHY P MEEICGCREE ST P RePEt fr GIGH " 178t d 8F BFHAF g the

functi oni ng c f@ﬂ | Tn Es@elﬂxblpi‘e de m@?@rmara@smeﬁs pos[t Qéhgtg\le anFlrzg@f veﬁi&lly&brﬁb\ﬁlﬁVs@Mhes uch
SEeNnsi Ng Syt eNs@aEDs veh fighate\WdsoB @IISODS abdd inaiittlo cdliery a n@d@gdeeidm neof hes@Ct | vel y
measur e 55t he 4yt ebommspatediidin prie ef\lre regitely dimsed\R/at% e aresieprgreptirTsdigh t he coupl i ng
70 in a manner 5%9mally%§plam %e di IQ r?%lne 6 ?sr]o%a(?on aboé’a deer@d W be Oper at ed

conti nuously, rrsaawng,tﬁkgea&adz @Ja@ngn IS\QUQ Qltgxed¢.tneesaaef4a§| on of the
desal i nati en sysbrenmgd@ sensdd 78, @6 i @i rbd@b2)tg akeCluirg @nsemen’4, 76 nmay be adapted to

operate in burs? ?"ectsge?ﬁ?)fIOI"ﬁgGeTSH@ Byoheesaqydt erdet er s al ong predet er mi ned

peri ods of time® “BY BIEAHSMET from an external source. 14 [0154] Each
sensor 74, 76 jofs0)ah suicR b tlepl Rhy belp@BrS ot ever 3le 3 D hAHEHH A o RS0 6 it €

nMeasur enente t akens turektedyossit:0 an ext ernal source, tor exanple a reader

| ocat ed out si H@”sangefalb‘lﬁ @(Za'tas@"‘xw:fldlme pe 3°ff49'l"ateﬁ@r"a'@%13¢“af a??%fa'”ev\ﬂ%hhs “rfeeﬁct;bfr ence to
Fi g. SA. [01553151:113‘1?% zon aceor]ng'rfto th eerWeS?ts u m%gﬁiﬁe%#qons Ste lth gﬁﬁfo%;qeg”]s' ng an

i nt er nal povve|5vssource suc as, exarrpT tery, 'or an ext er nal
source e. g3 bypeal eg:wshc@aheashraﬁ&uewhlcmy e lv@r ©h MoBkne1 QLS G|sindePv B BONtIredieh

i ndi cated t ha?2 trhet o 'Oee%t'le'r‘e@ﬂ“dfcw*wass'@ﬁgw g 97igrotingrtEy fipvsratpy dypudy esspirelivevpded t 0 t he
COUp| I ng 70 aon elth'tﬁx %em er;!efreaer:jt gsgt espmr\:(ﬁﬂn 1:@%11?%@:?%?;@; %0 :c))r :Q)gi%o“"%?““"yw thin the
spi ral wound gé,armgas# 7an3 even on the inner Q? In
general , tlhe Eﬁrslsasrrrayb?éb,c,ervmrpmtwabowwenaeakuememda\wmee@es‘sanhrotmwuBanraganr@perat| onal
par anet ers of °fthﬁée°'t’r€ﬂﬂb€tsa'ﬂ@§ ot@sisgatpct¥oeh thf sbirg ivedndlersd f4deprepskrenie trvodghnet nay be

| ocat ed anywhBte8 g ril VaRt AP “HReUHE) Hrret ‘"a{“’ﬁ@ B BEsedo 1t shoul d

ata |nc|ud|

, the measuremen oWn auna erforming an
however, be aRPLRnale b ko RENSNEe bt Rhls A B AGUbe: d e il i ty of
wat er passisngnight s tigihetdpe sideWar3Dind oer m@qubsr#echz 1044® #C ORBright iMticgl td ofeBtor tGONT aCt
Wi th the fluitemens tsdfreeehn et ipegpiec 'trweyjd@ecnedhepag@qar@s'stomem krsprhyginarenbr anes
40. [0157] W £ “ap §§‘i§‘ﬁeéj§c"‘f“8"yﬁf QPVSS‘ﬂ“b“Ee yhoy T 20 Ty d\zd“tj’é “Tul ¥ provi ded
isplayed measurement: g her words, the.operator 35|mply required tol amembrane

With a data reAcBG -AdaySHED bet TR ShG. & T 6ader a cavbf’e 84 and a
di spl acenenst pBghamiue A B8 cidddplededids deedanE@bdod Metddg aaamgammorf tongind | Ne 60

and opti onal | fpeatugmegts, Hfmdmsfarfaa'mer@@ f@iacme W@)ﬂemb'Fﬁe‘a@aeca’mw*@a?dm Peter angemnent
80 i s desi gneﬁl""‘é’?ﬁed et B W 'i'Ffd”ﬁ*t"‘a'le Lo iEtir gerum PeroRPT i MiT Bibiacenment

progra uch that the ta rea arra ystema S measurem

mechani sm 86, @ Ees ool ﬁ%dd%@dem%&fa@aﬁnyk@nb MR kol an/

di spl aceablse byehhamﬁahhﬁm845%&&d&ﬂ&58] The reader 82 is adapted to
constitute a BUﬂeﬁ“@UﬂW@%ﬁ¢aﬁe®h@as@w@ﬁmywﬁwwMV@vmwhew@% n ﬂmbeln

pOSI t I Oned adEomt rhé;@;ai)t( e gf;}hng@,VSs:eg:é indjc rtrnr§4otw§arr: (i(gr;tmfjrzp Ieﬁ ;haﬁn:ﬁjg acemen mech nism ‘Y‘Fen t he
two articles activates t e"sensor 14, ta nea%urenen and provide
t he measured data back to the reader 82 Transfer of the data fromthe
sensor to the reader is performed in a wirel ess nmanner. [0159] In
assenbly, the displacenent nmechanism 86 is positioned above an array of
vertically oriented PVs 30 of the 20system 20 all of which nay have sensors
as described above. In order to collect a measurement from one of the
sensors 74, 76 accommodated within one of the vertically disposed PVs 30,
the foll owm ng steps are pedorned: a) horizontally displacing the
di spl acenent nmechanism 86 for its | ocation above a desired PV 30;

b) displacing the reader 82 downwards along the PV 30 to be aligned with

t he sensor 74, 76; 25c) operating the sensor 74, 76 by the reader 82, to
Iake t he reqU|red neasurenent d) coIIectlng data fron1the sensor 74, 76 by

M Y N 1 N Y M N F A s/




50[0165] It would be appreciated that all operations described

her ei nbefore, including |oading of a PV 30, collecting neasurenents,
detecting a faulty nenbrane, and replacing a faulty nenbrane may be
acconpl i shed by a conpletely automated process controlled by the MC,

W thout requiring an operator to be pgbesent. For exanple, the MFC may be
programmed such that the data readi ng arrangenent 80 systematically

col |l ects nmeasurenents fromall menbranes 40 of the system 20, the M-C

anal yzes t he eeilwweitedddatqa, and upon detection of a faulty menbrane,
automatic re l%leﬁwwnossass ‘Ph@‘”ﬁé’ﬁ‘b?faﬁ@"ﬁ‘@d sé‘f"‘f"b?“i’r?’éf°da{§'“‘iﬂ§$’g?oiwlﬁ?@dﬁ above.
[0166] For thlﬂ ﬁgiﬂ;gﬁ%ﬁowﬁ,ﬁ inaréomf Iet e%fﬁcg:fee ling, a bri atip%\ﬁ#? nes 40
may be eqUIsppa G Whicd It 2Ror b, E¥el bk inf DG e@w.thd&m Magor&he exact ['ocation of the
PV 30 and nmenimene odBiowintokirm RasGOBE rafe] CestFRWstBM. egTr%ncearmnﬂdsemmgi rad theows t he MFC
to pin- point Sltb#?eceebtlﬁcvrefe!"cjeﬁi“i’etsﬁdb’f‘heh&“hﬁﬁzw ﬁbﬁ'é ‘“H@“de:eﬁaﬁﬁla'@‘at’"i" Aylue s bt he

anchor i ng mod % %%‘ﬁﬁélﬁgseensor:%réeées Y‘ofneiﬁ]% prgﬁi!ergofteetsub ce ﬁg%ﬁ%gnlray \@here to be

di Spl aced. 1ﬂ[ 0 of b AN, 7 eghgt olng|$F|g Brod enoth I%ra\%rag%rm%t mmSt rated a
structure and maebdaae whs@rodnm as t A Bg itskdn@waibiaf aehao-fne fnk thhladrawtrﬁekhllhﬁRﬁohbennPV 30. The

PV is shown cd)fﬁ'mﬂqdﬁ‘fWg"dascﬁfe%@“on?hlaéhaﬂﬁﬁF attached to a feed line] a brine
outlet 13 attdiedor b aa""b?alﬂ G S RTER- R T s te L i Balﬁ'cfjﬂ'fd “4R8 a rear .
product out)e oﬂﬁﬁsenﬁéﬁh s@@,gncggqm,@)nl s provided with a test substance inlet 5R
~and a first test sensor Si, and the brine line is provided with a second
test sensor S. [01681 In operatlon in order to neasure flow rate, a test
subst ance, e.g. Rhodam ne, is iero’theﬂQsimto the test substance inlet R,
wherein it s first detected by the first test sensor Si and thereafter
passed al ong wittzh Rbda@ind thabsivgbnte@quitie: desal i nat ed towards the brine outlet B of
the PV, where it is detected by the second | est sensor S. [0169] Each of
the sensors Si, S2 provides pwo asyr egd par Mefer.s of the test substance -
its concentgation C, and ro tfie t”‘l" a1 HemSUren®Ht t. Thus, the chart
shown in Fig. 10C may be produced denoting the average tine tF in which the
Rhodami ne was [1'1 e bathg Ryedemine mgeciy/arglppdia ip ¢rdsr tapegieile reyoaipe walky! e mergbrand hat  ti ne,
and the avera@@‘“ﬁrffﬁe@" Rhosarpiyg gniepgs BefY iR OHE B oS %5 LGRS PN St ojgegration
,concentratlapnlo‘}?‘iﬁtmg Redbiodinh WBationd £14Q). From t he above data, obtained for each
of the PVs, the flowrate Q for each PV nay be cal cul ated by the foll ow ng
set of equati ons: 15[ 0171] Menbrane nass bal ance equat| on: Q Feed = QProdwa
+ Gine; 20 [0172] Rhodam ne Qms@,,,bwﬁan@ﬁ,%@uam?ﬁ QFFF4 C Feed = QPreekO
.CProdua +,J1rine 'Cl Brine; 25 [0173] It is notéed that the Rhodam ne

nol ecul es are tea big in order to penetrate through the wall of the
menbrane, and therefore all Rhodam ne g tering the PV renmains on the brine
side of the Nyl anuod@ist SIRAGEH. ke entration CPr oduct = 0" 30[0174]
Thus, the f@llowi ng equations are yiel dsd: QFeed Fes = &w Cahn Q = QF Cs
Qe [0175] The recovery rate is given by the formula a p QF

C
[0176] The above yields the following equations: Q,.- =Q,.~ C_F + QP and Rz 1_9__ = Q”
b Cs QF

45

+
[0177] Using the equations denoting the flow rate through the PV it may be stated that: Q,m = _QJ."-—Q-Q. =A L

where A is the area of the cross section for fiuid flow, L is the length of the PV and At is denoted by tg-lg.
50
L
24-—=

! , and equation in which all parameter are either

1+=£
55 Cs
known from the design of the PV or obtained by the sensors S, S,.
[0179] The above arrangement of sensors and calculation provides the flow rate for each of the PVs.

[0178] Thus, the following equation is yielded: Qr =




n n [0176] The above yields the follow ng equations' QF =QF+ Yp and C Q
lt=1- --E- = C & where Ais the area of the cross section for fluid
flow, L is the Iength of the-PV and At is denoted by trig. 50 2A. -- [0178]

Thus, the followi ng equation is yielded: QF -& .- and equation in which all
parameter are either + 55Cs known fréfnthe desi gn of the PV or obtained by
the sensors Si, S2. [0179] The above arrangenent of sensors and cal cul ation
provi des the flowrate for each of the PVs. 16 [0180) In addition, it
shoul d be appreciated that using such a nethod for neasuring the flow rate
el i m nat es t h@oneediih 0sho@0sirirgiatddkhawinhidth e fegoddanickasatdiec fldvonralmngss pe ndesi gn
required for fOUSS@Jf'QWh‘é?fSe@Pdd'(Cg%We#wn 1ey'"edP'Welbfﬁdéﬁefﬁ"h“%ég‘ﬁfué ”GIWPGWOFreast e

pr Oper l y’ a pé se m btje:? tﬁhe ﬂowqq ran%glpg ﬁgzp)w m:ﬁ, beﬁéiﬁ@ﬂémrm pﬁi ébgplrti)lpé Segmant
in which nons i&a&& & Hi o0V ind K B AL B e bbb BTyl TUT N 2 P Pe segment
of 20 bef or e pisme infaba@on wiredicance @Rigl 181 isabstred natiRev kdei@whensed igs om Exolb@énngda t he

di anet er of triaessEeipedhesFhangevadit the sbrnﬁtr@soth;gs%ws#ww%blhwm"@" feed Wrblreea tonpact and
space-ef fi Ci éfﬁf‘sscﬁ‘é@”gﬁef@fe"?%‘éepéﬁf @ sepppis A PPHEYI bﬁmt @f’@?ﬁ‘he?@% °In

mmop feed line is ada recelv the md from rstend and th ﬁcon r ecei ves

sent ex
addi tion, i th ELRLENEELL G, Lc%nof‘f@ et B d"that
t he feed i nl @lszf ReGBNGHGRHEDIMIN pgmwurmedensa@s;e@btaa‘e@dmwnm oeaedvs.and every PV

in the sane oA (ot vencriotios.s Rown) s, Fil Ha semonpiiies 2 dimpmsyfeedrrlisirae has a
o T Lol ST etond end
associ at ed, wil LhA R ERHH PRHR WEe F RS Y PR TR IR TRERS RN SE Bl e, the
comon feed tkfk@obkeﬁed&dﬁpaoﬁrdonfeﬂhrﬁ aﬁedsmm&elrtemihemar; ih bl 1da fhmmama,het&he first
end and the s®eoncki@ndrdGfdotherasictedafead). Futteins hakdothdmee nedugt i on of

t he d|aneteraﬁwﬂﬂ“ﬁﬁﬁﬂﬁﬁﬁémeF@TB?PmﬁéﬁH@FﬁbWWWé“Hﬁﬁﬁﬁﬂ@W“HWwPﬁ@'plpe al | ows
a nore dense“$Pdci*ng between corresponding rows of PVs. [0183] Wth
particular reference to Figs. 11A and 11B, Fig. 11A denonstrates a
desal i nati on system conprising a pIuraIity of rows of PVs in which flow
neters are used along with one-sided feed, and Fig. 11B denonstrates
~anot her degsalination system Conprising the sane nunber of PVs, in which a
test substance is used along with a doubl e-side feed, 15 [0184) In Fig.
11B, the length of the entire systemis L, and the width is W this for a
common feed line of dianmeter D, It is also observed that the comon feed
line CFL has a diameter D. To the contrary, in Fig. 11B, the CFL has a
diameter d=D/2, thus allowing for a nore dense and space-efficient
arrangenent. Furthernore, the use of Rhodarnine instead of a flow neter
allows elimnating the additional segnent AS of the CFL, yielding a
desal i nation systemof dinensions I L, and w< w, zo 25 00 35 40 45 50 55
17 C ains 1A desalination systemconprising a plurality of el ongated
pressure vessels (PVs, 30) each having a | ongitudi nal
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axis, and is adapted to receive therein a plurality n of desalination
menbranes (40) of a dianmeter D, the desalination 5system characterized in
that: the PVs (30) are oriented such that the |ongitudinal axis thereof is
of a vertical orientation, the nmenbranes (40) wei ghing about 80Kg and being
stacked one on top of the other, wthA7the |ongitudinal axes thereof
coinciding with the longitudinal axis of the PV po), wherein 110n is at

| east 5 and Clims at Ieast 40 cm (16"), or n is at Ieast 4 and Dis at |east
46CIT] (18) tO IAides system l?sﬁ:nerrent Of ?ted ressurevessers &aglaw a|onesd§n than 3 m
at a terrper at urgsadillsfafgd%nage etﬁ)feln’ﬂ‘§t‘;n rﬁ) Q) ttO 3 H% Ees at«oﬁwh

menbr anes ;(40) spRLRGaL LS ®MPON, Wher ein the i's free of any

shi nm ng assenbly adapted to prevent displ acenent of the nenbers within the
PV (30) and the de84al patipngpsy ‘ﬂ’\emg'F“eRﬂ'h’@F“e'??bSr?barVi’”ﬁ*i'%‘ wfahnM adi ng mechani sm
for Ioading the ifEip; §"§mgw§ﬁ‘*’f ?g?“ Ve B o Tk 88 al TRAT BREYET ¥ accor di ng
to claimi, whergiReals oGV, nf Sorr%@asmaaatsadasascmae Pold ppLodvertical Iy
on a hori zont al ba&emﬁ\uﬁnéamawémaanw 4t bnertpén@ire ldiregpk &f tochi. @l accaniatsd vt bthe PVs

per pendi cul ar tote henbhm(ﬁ%dmdaﬂefetlaa\sve‘ersu'}ef’\a@é's (2 2varerra pseearigpdeitet & enabl e

| oadi ng and unl o ddi@agplﬁfn;eﬁeﬂ%hnher o) r|sn?).[é'§1d':3r:/§ﬂ nls;n%rlogdlngge rrthPV (hcap) thr OUgh a tOp
end of the PV (3 03" “The“desall natT on system accor di ng to claim 2,

wher ei n t he otrteGipmiad sybt@pac@mithSo caf 1 tveain RWE PV aﬁ)re aded adepired vdeqy sonnect i on
to bottom and teopzpi pebire i toondtREBaarntt PREyPepdedpeirthriveelt! kje sirfere (29uppl yi ng
the systemwitH “g"’l’ﬁe P YEe e RS APt EaeT A BBV MG T8 P eHE Ty st em
permeate py oduceéd’t her eby, and brine. 254. The desalination system

accordi ng t o sClvad deiidation WWaeF RtoRind hid@ir20knt @ fitdp@hditdd end g thetbvy (RBEE)addpBa i Sposed on
t he hori zont al c@aesienfsugﬁvha@@pé@mé orisOTTs B RQieirrrtyeha o otiing the spees eith duirté mce (216) ,
and the | op pi p&EPTIeYErYPE) 18 PET S LB EA B ¥'Sp base surface (21T)
l'ocat ed agsovet tTkEQlesgpaxiot\gmnba@c%r@mg%l‘!lgxwg@%relgta&bo’kon@pehnegnd%’GB I@ os%ﬁ@lh!)n%llall on SySt em
accordi ng to cloak e, (21\aeEuBg A bdiddadd QL0 hase toShld’effnﬂﬁ&‘(P RddBosc€ NS, t Ut €S A
bot t om nai n- 30Ibesnszrfpeee21bloateﬂ Gyvathegbtioh epgestrfack @rB t he bottom pi peline grid (PGB),
and the top base surf "(accord constitute ance atform at

The desalmatzon yste

5. rein the bo om ba sE)rfac onsﬂ te ttoR rmain-
least for fhe I,eq;acemam o e Db Bl @(fg"meb A hel P agl sné oadlnd gf the
nmenbranes (40) .mafenanldb@iotB@bt Nl Qd’éhnSg}/&iﬁ@Hﬂd&Q&@&gddloﬁl@g&f(Be ramlyan@fm)cl ains 3-5,

wherein the bottom pipeline grid (216) provides feed supply and front

per neat e rent?vdPEdeséi’Pf’éF”tyﬁ@’a’ECHégg PRErTEs | 'F@“;Cb o P’B(?l?i‘é“é‘deq?ef’ﬁ’ép'yand rear
permeate r, mov &l orgE et el e i"pﬁ"”f‘i"% $% e”r'h acc ording to any of clains
3,5, wherein 7sah@esbm&gmnmcmkgltom@ogna.m,s,(w%w;a.dpift(mbbedegnd brsi)mdesm@aﬁdear

per neat e rem)vadarperamlreecaéldndts@poppi:epebridne g\ndiesdeec(szpményfroppempiatdersvatf eed supply

and front per ngfat gsalr fion systern accordin toa 13(: 535 reln eal;Vs 9 are cynnecteedqg ggcqr di ng to
any of cl a‘A e e’llne %Ff@draﬁm%@l Ln eacc rd f[}?b@li gﬁchm rQan:?cQ.R a('?COI' di ng to
90a pipeline grid configurati on o claim b, sone - accordl ng to a

pi peline grid configuration of claim?7, 45 50 55
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