2249970 1A METHOD OF BACKWASHI NG TUBULAR'FI LTER MEMBRANES, AND APPARATUS

FOR | EMVENTI NG THE METHOD The invention relates to a net hba‘*%? 70
backvva\s |ng tubular filter menbranes, and to apparatus for inplenenting the
met hod."- 5 At present, three nodes of filtering are known and used

Wi th inside-skin tubular nenbranes: dead-end filtering, where all of the .
water injected into the tubes passes through the nenbranes and is collected
as a perneate (fiA MBTHAD QR mmmmrmmm AND1BPPARATUS
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and cross-flow fil tg E? W th contl nuous maki ng use of the

above- descri bed BPH ef cthey layep of  mattsr
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cross-flow filtering where only a portion of the water
injected into the tubes passes through the membranes and is
20 collected as a permeate, while the remainder is collected at
the axial outlet from the membranes and is recirculated in a
| loop, with the membranes being cleaned both by periodic
backwashing and also on a continuous basis by the flow of water
| along the tubes, thereby enabling a portion of the matter in
\_ 25 suspension to be kept in suspension in the flow instead of
being deposited on the membranes, thus limiting the thickness
of the case; and
cross-flow filtering with continuous purging, making use
of the aboire—de'scribed cross~flow filtering technique and where
30 ' a portion of the recirculating water is purged in order to
4 limit the concentration of matter in suspension in the c:.rcuit.
If there is a change in the turbidity or the organic
’ ' matter content of the feed water beyond the threshold for good
operation in dead-end mode, it would be advantageous to switch
35 from one mode of filtering to another while using the same
circuit. C:.rcu:.ts are generally designed either to operate in
'dead-end mode with water to be treated being inserted at one or




'-2- other end or at both ends, or el'se -to opsera1°e |-n' ce0ss-fl ow node,. W|th
the recirculati on punp inposing flow al ong the tubul ar nenbranes in one:.
direction or the other depending on the position of the punmp in the & J-
circuit, and with the punp feeding the tubul ar nenbranes fromone end or
the other. This applies not only tg tubular nmenbranes that are disposed
hori zontal |y, but also to tubular nenbranes that are di sposed vertically,
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describes a nethod enabling both dead-end node filtering and cross-fl ow
node fi | BePYrABes é“b‘?é‘%%ﬁ'%%‘@'d OF n*ehatherndereni g on e H?Fyi &9%nt 4
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producti on of ere wat er e vari ous er en nodes of backwashi ng
that havéldeaay ibepurieeas o dovnwaedpadth dbe membranepshaing| fedof t hese

condi ti opgsﬁggi‘;eﬂgyﬂrogeg‘fef gg&og,eg,d £irOm NPl fgg,r oved. To this end, the
i nvention provideS a et hod ﬁé‘ backwashi ng at |1east one filter nodul e

conpri sing alBiftEre FHrIPMS; Rt SRPGFIPEDA ﬁ?t‘?’F’I nablingPPthes, in which a
circuit asadleaalrﬁed f30téMiak Airadraysdriadaocdd Ifi Byerifis Ganbé ake place with the
t ubul ar r%r an&ag ﬁ} n feg J_rcr‘i;g\ one end and cross-flow node filtering can
t ake pl a8 PR t'he 1 fanes being fed fromthe other end, thereby
ensuring i n Botdnycewes, tﬂaakwamngajmicip@pnsmmsotn thieaving exlesn opped by Wk

menbr aneg, £l Eﬁgot g?é %o&ﬂﬁmé‘%ﬂﬂf LNE lnkmSHIRLL 1%091% 3 V\B(B ggbundl e of

menbranes 1 n § eac tered water | fromthe
peri pher yicfetior tﬁoﬁlﬁlte?s)'hi%fhdib%ﬁ!ﬁﬂ/a‘ﬁ#ﬁhglsi SOH@FF%ﬂr,nﬂES”{ n two stages: a

first st @gﬁxr‘entl‘ﬂy €lkfle abhbrahed Ne e barNes Rirpl 1WAt BT with UsRfdsor cleaning the
said relativel zone and in which the reC|r§uIat|on Ioop t hat enabl es
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which are large enough to be able to maintain adequate mean
production of filtered wéter._ The various different modes of
backwashing that have been implemented in the past dq not satisfy
all of these condiﬁions and they therefore need to be improved.
To this end, the invention provides a method of backwashing
at least one filter module comprising a bundle of_ihside-skin
tubular filter membranes, in which a circuit is provided so that
dead-end mode filtering can take place with the tubular membranes
being fed from one end and cross-flow mode'filtering eén take
place with the tubular membranes being fed from the.other end,
thereby ensuring in both cases that the major portion of the
matter stopped by the membranes collects'in the saﬁe relatively
small zone in the bundle of membranes in the or each module;
filtered water is drawn off from the periphery of the module(s);
and backwashing is performed in two stages:.a first stage in
which all of the backwashing water is used for cleaning the said
relatively small zone and in which the recirculation ldop that
enables cross-flow filtering to be berformed in elosed;-and a
second stage in which the_backwashing water is caused.to pass

through all of the membranes and all the recirculation loop.
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second st age in which the backwashi ng. wat er i s caused to pass through al |
of thet{nenbranes and all the recircul ation | oop. Advant ageously, after
t he tworstages of backwashing, there follows a circuit deconcentration
stage during which raw water to be treated is caused to flow through the
recircul ation | oop and to be renoved via t outlet val ve for backwashi ng
wat er. The invention al so provides apparat us for i npl ementi ng this method,
whi ch appar at us conpAfivandageousthicafbere the| twer smawef baCIf"@éhg | Sberen Ioop

including a reci ?‘Gﬂoﬁﬁ'é)'hpm aéeohE&fLratioh 3ELEANEEF Ol RAdr& A Wa ki @6 | Nt O
the wecirculation | oop, and a backwash circuit constituted by a duct
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flow ng round the Fécircu Pat10 'ering ahd during
the first stage errmg&\MSﬁ?wgraVAd@hm agé@myr‘ectlneulfaéé@h peap: ia8dd sposed

at the suction eggiRbsh RErERE ESAYLAELQI W@dué’@@oﬁ&'&%dﬁé wechdk Ebe
recirculation loop Is disposed at the delivery end of the recirculation

punp. As a resul gontaining Siltergd watgrsde the fewmetrean Kédsvdubhy apdulke:one

end in dead-end aDgigpafst b@txﬁ-atnyrrliea@dtbeweetfroat thd1eafit hortignd in
cross-fl ow node.  Thi ?j makes. it “to concergt rate ttgn r{xﬂr ort i on of
the gagter whi chdgFEREATEERE 8h tt Brihd&8 T LaCKMaRYH e BEAFR0EY sl |

zone of the bundtke cmfodmrbarahasdudt brhsrided adth anvdlves fof nredewithgeblie node,
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the matter in SuspERalRNaBECYTH] Aleond nohlifs Mk FROASH! fud BebliGul SN

because of the f re 1s no ou
contrast, in crodecH logtudegeat L¢astnene #rlyer suspensi on tends to accumul ate

at the inlet end of ThE JTBEMHLoPaGRUBSEtQherdt18ntd FHEYe HhOVENLElBLtdHE R t he
recircul ation pu which is nore powerful than the feed punp_and this may

cause t he menbr ahtvipg paund | thekpesirculation loop during dead-end filtering
and during the first stage of backwashing.

Advantageously, the feed pump is disposed at the suction end
of the recirculation pump, and the valve in the recirculation _
1oop.is disposed at the delivery end of the recirculation pump.

As a result, it is possible to set up feed to the module(s)
at one end in dead-end mode and to set up feed thereto at the
other end in cross-flow mode. This makes it pqssible to

K,/ : - concentrate the major portion of the matter which accumulates on
the membranes in a single relatively small zone of the bundle of
i membranes in the or:each;module.

' In dead-end mode, the matter in suspension accumulates at
the end opposite to the feed end because of the flow of the water
and because there is no outlet flow. 1In contrast, in cross~flow

1 . mode, the matter in suspension tends to accumulate at the inlet
end of the module because of the higher flow rate due to the
° recirculation pump which is mbré powerful than the feed pump and
this may cause the mémbranes to be blocked.
The relatively high concentration of matter in suspension

stopped by the membranes in a small zone requires this zone to



* The relatively high concentration of .matter in suspension stopped by the
menbranes in a small zone requires this Zone to 4 be backwashed RS
efficiently, which is done by preventing the backwashing water penetré;g ng
into the recirculation |oop. That is ghy backwashing takes place initially
with the valve(s) in the recirculation |oop being closed and with the 5 '
recircul ati on punp stopped. The fl ow of backwashing water injected into the

nodul es t benbadckwsshede€ficiditdly]i whtth ais Mbbfsﬂsme&m@eaﬂe end
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Al so advamgemyl';y banuwaahmwmatala@ d-mtﬂal;ly lvitits thef valwafist)he '

recircul atj,op,d ﬂn’ﬁgga qgpd of the nodul es
wherethe major ortlono the acc ate rratter S causedto anul ate by
desi gn3 atﬁm PymR; stappeden The tHlow, of Uhadarashingt vatenhile it is ©
bei ng 15 'iﬁ ﬁﬁotbﬁem@ebeﬁmaeénémpﬁéaemtﬂﬁ aﬁ&\feﬁﬁ ng water is

caused to C|rc te roun erecir ation uttln t he

reci r cul afPEAP £o5 8#&‘7‘{;#; rﬂ"ﬁg \78‘93 éﬁg i d

| oop. 20 of the Astcuninddte® mattert Bﬂrwmﬂbuunfmdﬁ&:mbaanebnwtof

exanpl e er drawing, in which: Figure 1 is a

di agram ofﬁg 'ﬂg‘% ﬁ%‘é é??é%%e %%S%ara uég‘ﬁg%g upward flow in dead-end

filtet®ng rmdeAlsm@dvagtage@sim r §be dratkwasht watelr sipedm dactilpads 1, but

wth 25 f f O3 sindd e de (with
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or wt hout contl nuous pu paratus .of the present ‘i nvention

conpr i sesthat|end ofofkberpodules,yhare the nP‘Pi'@tidmoeﬁdFEeof i nsi de- skin
tubul ar NEBBHANRSLedVNERLEA! BS CanEeai B8 éd&nma’éé aRe end 8o/

rom the VURFHATE FEPeERion i tbe porimARO RS mg di’s CQ' "Gia a
| ater¥ oremowad. The nodule 1 is fed with water by a duct 2 Whl ch includes
a feed punp Ply, The secona backwashing stage, the backwashing water is.
caused to circulate round the entire recirculation loop by
putting the recirculation pump into operation and opening a
valve situated on said loop. _
20 An embodiment of the invention is descr:.bed by way of
example with reference to the accompanying drawing, in which:
Figure 1 is a diagram of a hydraulic circuit in apparatus
using upward flow in dead-end filtering mode; and
Figure 2 corresponds to the diagram of .Figure 1, but with
25 arrows showing downward flow for cross-flow filtering mode \J
{with or without continuous purging).
The apparatus of the present invention comprises at least
one filter module 1 containing a bundle of inside-skin tubular
membranes, with water éntering the membrane tubes from one end
30 of the module or from the other, and with filtered water being
collected from the periphery of the bundle of membranes and ;
being drawn off via a lateral orifice. The module 1 is fed
with water by a duct 2 which includes a feed pump Pl. The
filtered water is drawn off via a duct 3 provided with a valve
35 V4 and is delivered to a storage tank 4. A duct 5 provided with
a pump P2 constitutes a recirculation loop. A valve V3 for
continuous purging is provided on the recirculation loop.




filtered water is drawn off via a duct 3 provided with a valve 35 V4 and is
deIiv_er%e;d to a storage tank 4. A duct '5 provided with a punp P2 constitutes
a recirgul ation 1oop. A valve V3 for continuous purging is provided on the
recircul ation | oop. 5 The backwashing cir8uit is constituted by a duct 6
fitted with a punp P3 for taking water fromthe clean water tank 4 and
reinjecting it into the filter apparatus upstreamfromthe valve V4 which

is closed during back®hehpagkwashing clamuli 4§ sonstiduted by \duet, Pafittrdt
7 which is fltte%MntB Ip@f&%%ngm £ ¥Ns GUEhA IwdRaK Wahiti 8%and

The filter apparatuys: he present tion differs froma at uses

currently in use‘ﬁ*"g ) | ter, apRaraiais, HPEHE toeg,
prevent's water frvemvbl vmmdmu.&dclbsedmuﬂﬁgl bwkﬁslﬂthOGmdlbadlgashing

dead-end filt and durln theflrs ge A b

circuit is pr é‘%&eFoﬁﬁ Y decgﬁg‘g?g% g\i%i?é "%ﬂ}g‘ vaive

Advant ageousl y tthatp dspoptneds oaﬂ.ytw‘:b\u:hackwashﬂ.ng‘ the recirculation punp
P2 while the valve V54 s n aﬁ%ﬁ]&n Btﬁp
P1 were at the delivery encf'éelt‘l. Fﬁé%u 8? QP% w | n%‘eggkg%gm e
woul d take pl ace appesaguses currepbivi yumsepén m"eﬁ-talﬁﬂ-ﬁ@mm Bl valve
not econom c. Asyg LR$&h! wHen &oﬂﬁs'ﬂi‘&eﬁ%'ﬁ&&e%ﬁnﬂlﬁi@%ﬂﬁdt&éo

feed the filter nodule from one end onl whereas i.n dead-end filterin

using a circdPt ReCERCHiation, 190p; dwetng Segdrend HfidtsTing 3pg duriingi BRE t he
feed in dead-end fipge $edRs oF baekwaaub@t.h RNbgpads checudtiulse proviiiée round

3332?%?2%52?32&5‘”& ¥BEye |V P cotBRng B vBTYR WRar ds. “The opposi te coul d
al so be obtained by a@vamxamas mjmémlg Phels @di thel sudctionc enduof . the
oo 11 TROBIEELLECAR 40 P el ! i 1 05 RN o
descri ption, 1Pt the oy, P2y I the pumpf Phowrpe at: the @ﬁlé-mnﬁeﬁ of the
vertically, Oper ﬁm@gpyp\ﬁ&@ﬁthe flow in dead-end mode would take place
' through the stopped pump P2, which although possible, is not
economic. -
As a result, it is possible during dead-end filtering to
20 feed the filter module from one end only, whereas in dead-end
filtering using a circuit which is also designed to perform
cross-flow filtering, the feed in dead-end mode takes place via
both ends of the module.
In the embodiment shown in the drawings, dead-end
U 25  filtering takes place upwards and cross-flow filtering takes
place downwards. The opposite could also be obtained by
appropriately modifying the recirculstion circuit. Similarly,
the same principle can be applied to filter modules mounted
! horizontally with horizontal water flow.
30 To simplify the description, it is given purely in terms
1 . of modules that are mounted vertically, operating upwards in
dead-end mode and downwards in cross-flow mode.
A | Under these circumstances, the matter in suspension
stopped by the membranes collects at the tops of the modules.
35 When backwashing becomes necessary, a controller
controlling the opening and closing of the valves and the
switching on and off of the pumps puts the backwashing circuit




dead-end npbde and downwards in cross-fl ow nobde. Under these circunstances,
the matter in suspension stopped by the rrenbranes collects at the tops:ef

the nodules. 35 - - Wen backwashi ng beconmes necessary, a controll é‘Q :
controlling the opening and closing @ the valves and the sw tching on“and
of f of the punps puts the backwashing circuit 6 into action by closing

the valve V4, switching on the punp P3,. and opening the drain val ve V2.
Duri ng a f#ntosactioncdy closing thee valpeptd § | switchinghen nddy pampaP®,.cl eaned,

t he val ve § @HQ %/6”% he 5 punp P2 is stopped (unless they
were already rn sard ag¥:eés:§ sé‘i']he backwashi ng water injected by the punp P3
into the noduPesing ajifisstestagadn yhight the dopi parbionshefpthg P1, ther eby
expel i ngnddhif eakPe tdRdardds €A ! alRE 05 4hF VeRveObiddas TRAULRS. 10

Since the valves V5 and V6 are closed and the drain duct. 7 is situated in

the viki mump B2 {8Stmpedo(upless jhercwere ineady #p 3id S&pE8Stmtter is °
qui ckly rEmvedkvasiimg vatepelniscied Byl Bhe pulp PSCintsl e aBalDe®, ther eby

avoi di ng any..increase in_the c cenratlo f matt i n,suspension in the
15 reci rcfﬁ?f“mﬁé?‘g ﬁ% TSRO m%l’s{%é,eg?he punp P2 is
swi t ched etpeaﬂdnghﬁwaiale Vﬁatmmaecm atalthe t8ps ofbofthe si ze suitable

for causi gg backwash flow to be shared between both branches of the
recircul at1 on Toop: since the gunp 20 P2 isin operation with the valve V2

openl0o t he aSinsehe: valvesiVo @ Veeare losedsandcthe dradn duckiat a
fraction qf stﬂ&aaieé&kﬂa%wewﬁsﬂy wttheueépé QE\VRAE hddullda) pREtion of the

nodul e. The flowis |im.ted usi g%éa duct 8 and a val ve V6 of smaller

di anet er G¥EnOf ePirated Qﬁﬁ gk WZ‘&”’?‘E’&J# a fraction of
t he backvsalitegting eintics mckeahﬁmambﬂsmdﬁ Ohlrébye awddiag éﬂfl passeas

into the recwcul;{:%l%hggﬁe&rosﬁ ?eln ved via.the, dugﬁ
entraini $ CHREKR ﬂsﬁ'é%?‘%%f‘d ?he nodul es.
On stSppiregpirbelatibmmdoopage of backwashing, it is
During the second backwashing stage, the pump P2 is
switched on and the valve V6 is opened. The valve V6 is of a
size suitable for causing the backwash flow to be shared
between both branches of the recirculation loop: since the pump
20 P2 is in operation with the valve V2 open to the atmosphere,
the flow it delivers must be limited so that a fraction of the
backwashing water continues to wash the top portion of the
module. The flow is limited by using a duct 8 and a valve V6
of smaller diameter than the duct 5 and the valve V5. As a
25 result, a fraction of the backwashing water is sucked downwards
through the modules and passes into the recirculation loop
prior to being removed via the duct 7, entraining the matter
which is put back into suspens:.on inside the modules.
On stopping the second stage of backwashing, it is
30 advantageous to provide a conditioning stage or deconcentrating
stage for the filter circuit by sending raw water round the
recirculation loop and into the modules, and draining it via
the valve V2. This has the effect of further reducing the
concentration of matter still in suspension in the circuit.
35 In order to improve the efficiency of backwashing, a
chlorination agent may be injected at the outlet from the pump
P3 by means of a duct 9 fitted with a pump P4, since it has

v



30 advantageous to provide a conditioning stage or deconcentrating stage
for t ""5‘___fi |ter circuit by sending raw water round the recirculation |oop
and into the nodules, and draining it via the valve V2. This has the effect
of further reducing the concentration of mafter still in suspension in the
circuit. 35 In order to inprove the efficiency of backwashing, a .
chl orination agent may be inj.ected the outlet fromth u P3 nmeans
of a duct 9 fitmeﬁvﬁ]rﬁmh,a%?ﬁ ﬁﬁsagenti%egﬁeg%Mat :
addi ng such an ampber fmpidweshabienatficienoyt of bagiwashinghe effici ency of
backwashi ng. The fol i rd t d

t he val ves during th%aﬁ%%a%%e%&gg%maggﬁ {;:f WQ a:‘&i
filtering and d@f Ahebweivess Surdng THme various pgtagessdesegibed/abovey bothy
V5« V6 FI LTER Ng@eag- #fthtering dnd during backwashing. C C 0 c C

+ + - - C 0 0

10 cross-flow C Cc-f + purge +
+ - - .Cc o0 0 0 .C BACKWAERBME 1st stage + - +
+ 0 C C C C 15p12nd p2age p3 P4 v2 w3 +v4 Ovys5 Cys
C C %‘Im ONING . + + - - 0 C C C 0+
on - =of f —open C closed 20 The durations of the two

backwashi ng st agleadeendof the+condi+ioni rg stage, afd theCfreq@ency Cher &bf
are determ pgd pgyioent when the apparatus is mm sSsi onegy, as
function of &ﬁhe%‘%ﬂémﬁjéw%am ty of water to be trg:gt ed,séand ?o as ?o c
ensure that the Gfpdr BeX@e operrates bptimal |y both wlth re@pect @5 19 C
economi ¢ considerations and with respect to the quality of filtered water.
I n deneral, backwashing frequency may lie in the range 20 mnutes to 24
hours, and the BHFEN i on of backwashing may lie in the range 30
seconds to 60 sdegngsagéth the tine-30 accupied byothe tgw stgges ¢ C

?ccupyi ng v%yi %df rs%gééons thereof, + 0 c c c 0

CONDITIONING + + - - &) C C C o)
-onn - -=0ff © O = open C = closed
20 The durations of the two backwashing stages and of the

conditioning stage, and the frequency thereof are determined by
experiment when the apparatus is commissioned, as a function of
the commonest quality of water to be treated, and so as to
ensure that the apparatus operates optimally both with respect

L/’ 25 to economic considerations and with respect to the quality of
filtered water. :

In general,'backwa_shing frequency may lie in the range 20
minutes to 24 hours, and the total duration of backwashing may
lie in the range 30 seconds to 60 seconds with the time

30 occupied by the two stages occupying varying fractions thereof,
. plus the time required for conditioning which may lie in the
range 0 seconds to 60 seconds.

35



plus the time required for conditioniAg®*which may |i*e*if-the range 0 |
seconds to 60 seconds. 35 Cains:- 1. ing at | east
one filter nodul e conprising a bundle of inside-skin tubular filter '}Q :
mermbranes, in which a circuit is provided s ‘mm ll!g'mwmuml de filtering
can take place with the tubul ar nenbganes b end and
cross-flow npde filtering can take pl ace with the tubll ar menmbranes bei ng
fed fromiH@i®##er end, thereby ensuring in both cases that the mgj.or

polrt i on Iof tgg} JTah toithed wﬁwgbysﬁ:}wg ?ﬁﬂbéﬁtﬂ%ﬁecﬂllhéﬁt@dhmthehsaﬁg |
relatively s ne int .bu e, o e _or_each nodul e; )
(5l tered topbriatod ol Runtlst pF PSRES Rt TREPAC D B nerteatt oty . and -
backwashi mpicls perforned in two stages: a first stage in which all of the ~
backwashi ng u | & Il zone and
I n which them?gegﬁr%: ta?]g rgfldeg gbggrftaegges cl?%cgs #ée\{’%glcﬁgﬁl ng to be
per f or med qahecm@sedutan@eatls@dendne@ioa@@sl heingi £¢d Fhem (pagkends APty water is

caused 10 fags-f18h WAL AlikeRingt B rfaﬁbr;ﬁaeé AR el tdifakecircul ation |oop.
2. A nmethod according to claiml, including a deconcentration stage after

the two stu¢gBLanss PRidR ERShfPRR tREIOAET \#Hle HtNEERDH CRAYTIRE] Hh bethge raw wat er
to be treadaedslwxaeau@eﬂhjoe pdravod rovgh mhbeer eecb;r;ﬁulwltaa | oop and to be
renoved via an outle\1 val ye for od according to

h
claim 1 or™BPrngsfiidRcth Butee ?a'??armgsﬁ%gﬁf I’?@ajolac?ﬁ(}\%slﬁ \I}\%? er is disposed

in the vi dunidle/ off manibearsesi din ridleadn eetly mordald; zone, downstream therefromin
the dead-end f n 0 t j~@n ng to any of
clains 1 to ,1*115;8,5&]4 Q%EJ;» Y\%1Iq’lgrg?r(r;lac"!tf?ofr‘lmgl té% %Lfﬁgdgdﬁo (%Q% he backwashin
wat er. 5. mdﬁﬁ(ﬁéd ayd backwashi ng at Ieast one filtering nmodul e conpri sgv—d

a bundl e of i ngcfigasthg fsUBetRbndd lihetuoTBERNES r155DSkaRs i@l | Y as herein

descri bed vmth reference to the
which all of the backwashing water is used for cleaning the said

[

relatively small zone and in which the recirculation loop that
enables choss-flow filtering to be performed in closed; and a
second stage in which the baERwashing water is caused to pass
through all of the membranes and all the recirculation loop.

2. A method according to claim 1, including a
deconcentration stage after the two stages of backwashing, during
which deconcentration stage raw water to be treated is caused to
flow through the recirculation loop and to be removed via an
outlet valve for backwash water.

3. A method according to claim 1 or 2, in which an outlet
valve for the backwash water is disposed in the vicinity of the
said relatively small zone, downstream therefrom in the dead-end
filtering flow direction.

y, 2 method according to any of claims 1 to.3, in which a
chlorination agent is added to the %er.

5. A method of backwashing at least one filtering module
comprising a bundle of inside-skin tubular filter membranes,
substantially as herein described with reference to the

accompanying drawing.



I . . . o®. 4.
.l o

acconpanyi n'g dr awi ng. 6. Apparatus for rrrpl-erreml ng the- rret hod
accord¢ng to any of clains 1 to 5, conprising at |east one filter nodule

(1), arecirculation loop (5) including a recircul ati on_pﬁlmﬂmm :
punp (P1) arranged to feed raw water into the recircul ati llm E ,
backwash circuit constltut ed by a duct (b)p connecti ng a tahk f4), frors -
containing filtered, wa

st ream si de t he ul , a punp
(P3) for returning ?‘il B‘?aé‘a tg’f' *’?p\(l)in Hang 4 tif)?"’fj °t°f?g9 gtaf’?éfam side -
of the nodul e (df) c3amimms1ti® Baodomsisnngeammiaroes ﬂiﬂtéhmomﬂul(e) and a duct

(7). provided Wil p.atvs, (X8} (B9 1LQURKIG LIS BRGKIBSTLR! By S2VENG the

nodul e, and wherein the recirculat | east one val ve
(V5). 7. Appar afiesd ererofRii)ngrransef aiomfesd iraw \ateh :tnﬁe tml vecirgslatiiont he

reci rcul ation IRp {9)¢! skles aaa&aeﬁ%ls:wﬁ%&ns(t&)wéédt bfda Wit @)val ve (V6).
8. Apparatus according to claim®6 or i n which d punp (P1) is

di sposed at thé%ﬁ%%qlﬂﬁ %r?&“’éf‘"t’he“f"e&?‘?"@&f‘%&ﬁ 5h1fpﬁ5'ﬁﬁ ¥aber, théht he val ve

(V5) in the reddufstrhinOsideOP the xﬁ’ddﬁﬂ!@s(ad aé dullg (d’%blﬁ/cﬁ'r yeuurding t he
recirculation p

i ncl udi ng rrean e'(ﬁ94§'atret5'r fé\%‘g%hgttﬁ%h t?’l% % g%efamt 8%%8%%&/255&

wat er. 10. Apparcaules (fldrsd lapl'e:rnbackvmyhtm mm'ademfmctlm modylesuirst antial |y
as herein descryed# bbJigEEARAC L1518 vEF GUIPAG, I ThaVbdiifasn
water leaving the module, and wherein the recirculation loop (5)
includes at least one valve (V5).

k'/ 7. Apparatus according to claim 6, in which the valve (V5)
in the recirculation loop includes a bypass circuit (8) fitted
with a valve (V6).

8. Apparatus according to claim 6 or 7, in which the feed
pump (P1) is disposed at the suction end of the recirculation
pump (P2), and the valve (V5) in the recirculation loop is
disposed at the delivery end of the recirculation pump (P2).

- 9. Apparatus according to any of claims 6 to 8, including
means {9, PU4) for adding a chlorination agent to the backwash
water. ) |

10. Apparatus for implementing the method of claim 5,
substantially as herein described with reference to the

&5/; _ accompanying drawings.




