1 | MMERSED- MEMBRANE WATER TREATI NG FI LTERI NG DEVI CE
COVPRI SI NG MEANS PREVENTI NG FI LTERABLE MEDI UM
BACKFLOW NG TO FI LTER CLEANI NG GAS | NJECTI NG MEANS
The invention relates to the water treatnent field.
More precisely, the invention Yelates to a device for
injecting a filter cleaning gas into a bundle of
filtering menbranes imersed in a filterable 5

medi um According to a known filtering techni que, the
filtering system conprises vertical imersed nenbranes
grouped into a nodul e generally cylindrical or
paral | el epi ped in shape. Traditionally, these nodul es
10 incorporate flat plates or hollow fibres of organic
menbranes, potted at |least at their |ower end. The
treated liquid is filtered under the effect of a
pressure difference naintai ned between the two sides,
upstream and downstream of the nmenbranes. 15 These
menbranes are traditionally mcro- filtration,
ultra-filtration or nano-filtration nmenbranes. The
invention applies particularly to devices in which
the menbranes are arranged in the vertical 2

position, but also applies to filtering devices in

whi ch the nmenbranes are |nnersed in the horlzontal
position. These |j
parti M
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suspensiom T THE Water or el se tO prevent m Croscopic
BACKFLOWING TO FILTER CLEANING GAS INJECTING MEANS

The invention relates to the water treatment
field. More precisely, the invention relates to a
device for injecting a filter cleaning gas 1intoc a
bundle of filtering membranes immersed in a filterable

5 medium.

According te a known filtering technique, the
filtering system comprises vertical immersed membranes
grouped into a module generally cylindrical or
parallelepiped in shape. Traditicnally, these modules

10 incorporate flat plates or hollow fibres of organic
membranes, potted at least at their lower end.

The treated liquid is filtered under the effect of
a pressure difference maintained between the two sides,

upstream and downstream, of the membranes.

15 These membranes are traditionally micro-
filtration, ultra-filtration or nano-filtration
membranes.

The invention applies particularly to devices in

which the membranes are arranged in the vertical
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ani mal cul es (protozoa), such as cryptosporidi um or

gi ardia, bacteria and/or viruses from passing through,

10 or again to keep back powdery reagents or

catal ysts, such as activated charcoal dust or

al um na, which have been injé%ted into the treatnent
system upstream of the nenbranes. This type of

menbrane is also used in imersion in 15 nenbrane

bi o-reactors (often known as "MBR') as a neans of

cl goihyiing, waghe valgs tdatiad bxa BioRB$Sngh devices in
suspension in the reactor, and as a neans of

pr #béchi nghet eemhoames iarsd ddmmes seshctior . thventhapkzontal
nodul es ,are often clustered into racks or 20

caPPFF%é@?: with a support and common connections for

al | therpedel es ifimd heedagkmioragartridigend knawde  used
i mrer sed-nenbrane filtering systens, one problem]ies

i nPersigpdagdly f60ri dgoftie weksrankhaby ighdo be made
fi mat er i al angl .t hjisqi ;

PSSR ALELS, BN, 83 Mg SR DB T8 in
ar euspeneised inn thdiwatesct or ebatatw preavartyatisdroscopic

sludge. | ndeed,, the nenbranes gradually becone fqy]ed
wi BRLIERGGYE SEr adPE@ TG PHei r 2 afFyRFqIRPTidLUn  or

subshanss, WaReHia Un&¥EN. viPubB8 ¢28R Yas8WRS €hrough,
foaling of the 30 fibre bundlie, by piugs of siudge

ang@koraddioy ote kemtrerbatkt papged yoyrsagenbaingre cgralysts,

Fi PREP. S5 Lot IS R aties br SPaE - B2 Ftpbigy” hIcHE nave

t hperghihhecpedmeate, thet i revatrditoWy st ream of the
reagent, or again by chemcally washing the
neRBFEEa88eS5 More often than not, in order to clean

tgg MERRE ANe$peBY Henieladl URe S kd NSl eQfmsrfion in

J mémbrane bio-reactors (often known as "MBR") as a means
of clarifying waste water treated by a biomass in
suspension in the reactor, and as a means of preserving
the biomass inside the reactor.

Membrane modules are often clustered into racks or
cartridges, with a support and commen connections for
all the modules in the rack or cartridge.

In known immersed-membrane filtering systems, one
problem lies in the gradual fouling of the membranes by
the filterable materials, kncwn as sludge, and this is
particularly the case with regard to membranes that are
immersed in a bioreactor containing activated sludge.

Indeed, the membranes gradually become fouled with
sludge trapped on their surface and in the substance
thereof, or even, 1in the case of severe fouling of the

fibre bundle, by plugs of sludge and/or fibrous
material trapped by said bundle.



(generally air) is injected, continuously or

cyclically, into the inner part of the nmenbrane

nodul e. The bubbl es of gas injected rise along the

fibre 10 or the plate with a speed which tends to
restrict the deposit of mat erfal on the menbrane,

thereby reducing the rate at which the filtering

menbr anes becone fouled. This is due to the fact that

the rise of the 15 injected gas bubbles creates

strong trgkul RACEI NTOFEq @ red €86t 88ht bl B@ tth&en to clean
nei ghbouring fibres, nmechanically cleaning the fibres

or thieat fplldeas bpftka ausiivg operhedsi npbctertagpriiltering
whii¢ch in.t end del ays the.fouling.of ., the ne
bur%]lrg e I}%éer ipoelfg"ep?%éedeswsl:tsh hoarvew%e%%“pr%b%@]e% gfeagent’
| NjoeCtaigag n @yf idHeadi ol lganivigsigiasy afhd hienbd diths .

According to a known techni que shown in figure 1, th
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(4a4g e R rocskadindse, Bephaver eRLiLs, o gas

ow t
di digeneatadd y betaeein nodsl es ingendged, gat ecit iorucusly or
calibrate ifice, pri,or tosFassin into t

pevtineelis’ st sl e fraro At e nodule.

fibre b@ﬁ@'%ﬁbﬁﬁé@rgfn%agoﬂdﬁfﬁﬂé&hﬂigéealbﬂﬁ the fibre
filterable medium 30 passes t'hrough the nmenbranes in
t herdithect bt ¢ ndiitht ed spged Hehdgh otieRils 4o Testydet the

of this.syst o the . nj ] per_t.ur .
oL P TRAERPT e} ok ) FEALBTAEEEH YRR poducing
gaghien] eettieon aits sihdpped the paAitltdride ndtataide become
medi um penetrates into these apertures, and 5 the

sl d@YdSChus brought in is dried by the gas when

This 1s due to the fact that the rise of the
injected gas bubbles creates strong turbulence, more or
less agitating the neighbouring fibres, mechanically
cleaning the fibres or flat plates by the action of the
injected air, which in the end delays the fouling of
the membrane bundle.

Various processes have been proposed for injecting
a filter cleaning gas of this kind.

According to a known technigue shown in figure 1,
the gas is injected directly into a enclosed chamber 10
(using a pipe 11) located under the lower potting 12 of
the hollow fibre bundles 13, the air being distributed
between modules using a gate 14 or a «calibrated
orifice, prior to passing inte the apertures 15
provided in the lower potting of the fibre bundles.

According to this technique, the filterable medium
passes through the membranes in the direction indicated

by the arrow F1.



i njection resunes, which rapidly causes the apertures
to beconme fouled if not conpletely blocked. Figures 2a
and 3 each show anot her technique according to which
the filterable nediumand the filter 10 cleaning gas

are both injected through apeﬁ%ures 15 provided in the

| ower potting 12 of the hollow fibre bundles 13. This
system has the theoretical advantage of preventing
the sludge deposited in the apertures from 15 drying
under theeeffiget of thesgasypassi Nkddy owah. tAeCoikl @t ion
to the device shown in diagranmatic form in figure

2a Aperd ursis ohﬁﬁpmﬁégbuﬁ@ql 43 vesry miBis&dy .vefpfeaf| yeach

SIFaBE | F0En ABR) SHETHThr tf cAROR e fo BYLE of the

br atx@Iattam@erm@amhm npeukerhiiegugmiy ptngséi tatp@d:t\urtds and
perforatlons allowing air to pass. The air ect ed
Su %J%%urcégsﬂhréwwemmcﬁu%gle?héw Rgsgas when

' ni g%ctttl%ﬁirn%é%]&ﬁ‘%@ OﬂlgeEHe Ll%r o# héé\?§§§ tﬁ’l%f Offfertures . ..

escaping t e sides or 25 simlar
or ithi besomeo\fotded i ft hmtupq@&rtpl@tﬂetliyng)lmfckdm
nodul es. Accordlgg to the_device shown in dia ranna

form i A% ERE 171t BRCR| eBlPHg HPLR £ oM hfique

br @%la)trdllfh@d%ro ARt & iU Pidd it idrhiedvd thilter
30 perforations allowing air to pass, the menbrane

10 rp@dleaniba ngashcvie hepdhi ninhecked | xdmoaghpodbersHres 15
PSRRI, L B EGRION Ly o B0TERLC KL e

di Sumiddetse 1zhe sludgeyPIOM/and gas PIOM/equaIIy under
the nDd%h?%. system has the theoretical advantage of
preventing the sludge deposited in the apertures from

15 drying under the effect of the gas passing through.

According to the device shown in diagrammatic form
in figure 2a, the hollow fibre bundle 13 is immersed
vertically into the filterable medium, (for example
activated sludge in an MBR) and filter cleaning air is

20 brought under each module through piping fitted with
perforations allowing air to pass.

The air injected under the modules enters the
modules, then rises inside the modules along the hollow
fibres, before escaping through the sides or through

25 similar orifices provided in the upper potting of the
modules.

According to the device shown in diagrammatic form
in figure 2b, the filter cleaning air is also brought
under each module through piping fitted with

30 perforations allowing air to pass, the membrane module

being shown here in the horizontal position.
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5 One drawback of the gas injection nethod enpl oyed

i nthese.techniques is that the air injection
apertures,-- located in the base of the nenbrane
bundl e gradually beconme foul ed on account of the
depositing of sludge (or Iargé particles, fibres etc
brought in by the 10 treatable liquid), as well as in
the sludge/air mx area 16. Consequently, this
phenonenon gradual |y causes poor distribution of gas,

whi ch | acoBevenby tdi shel bldhvade ahdwie asBfreeedtic form
nmodul e or between the different 15 nodul es, and

fidal | figwracchl epateentouli ngyRd tetepar s opropeded to

fiRe I fl t ' I
B RUPELE, Oid | Bude! B3 SHERLH ! Kol Mt
i nyaBt meduilest.o overcone the drawbacks of the prior

art. 20 To be nore _exact, the objective of

h
i nvent i BRe ¥ apBasKoRts et e fg@%gﬂnaacaée?flcéltefcglp%ﬁnﬁ%wed
VAL Ar cpbL8ALERAN: ofksl UG WHAG Whidh STRMARRS idMRIRA ures

terab um and conpri sing neans for
i Nlectied an nehbr dese| efinithg gespbydne hbehdienaiwesiually

the foulin gf ffects of injection ans encount ere
wi BRCBPFort o ke B LA B heP 0B SRR TV e PR ©Ludge
i NygRti PArgs tPaProvide, a ridider i dg\tb@gh@f thi Sby the
kKind which allows a good distribution of filter . :
cl saprhgbdas 1iouid neasr aell 3@sbubdl ddie esludeenair mix
obggggixg of the invention is to provide a filtering
devicé of "this kind which is conpatible with
di f f er egbnsyggtiens 1iyor ithjiect iphgnbmenen cle@mduzd lgasesauses
Anot her objective of the invention. s to pravid ,
poor dgs%rgbut?on of gas, which is une eéiy é%é%rlbuted
at the base of each module or between the different
modules, and finally an accelerated fouling of the
parts of the fibre bundle or flat plates inadeguately
swept by the filter cleaning gas.

Another objective of the invention is to overcome
the drawbacks of the prior art.

To be more exact, the objective of the invention
is to propose a filtering device for use in water
treatment, of the type with membranes immersed in a
filterable medium and comprising means for injecting a
membrane cleaning gas, which eliminates the fouling
effects of injection means encountered with prior art
solutions.

Another objective of the invention is to provide a
filtering device of this kind which allows a good

distribution of filter cleaning gas in the membrane

bundles.



5 filtering device of this kind which limts

mai nt enance interventions or which facilitates them
when they are necessary. Another objective of the
invention is to provide a filtering device of this
kind which is sinple to desig 10 and easy to

i npl ement. Yet another objective of the invention is
to provide a filtering device of this kind which is
not aggressive for the nmenbranes. These objectives,

as wel | pastokhedjeitaRrewids thid iereirge alhisequendtyvide a
are attained through using invention, the subject ,
mafiditesingnidavice £F i thes i hynddebied dsi rpmalikla with
one . rane,..) d t fai t [ ;

Cr S4FRERe R aye RO IR ariny TR Mg ggsee-
medi um andtherpobgicat ivears fudre Zthvarjteictri nig & @aseousde a

flui,d in the formof bubbles. .intended to clean said
5 mefblERE 1O SR thhdr &P rl‘“’gé&g‘i i ifH4tS jjaintenance

CORPLL$eenRaCkisl QY PLRYERAT iIFaR 1 1TRERS P EVEM WABNS# My are.
filterable nmediumfromcomng into contact wwth sa

i nheceissgriysans. 25 In this way, the fouling effects
occurri irectly in _the dnject.iaon systemitself are
eIininaggSFgeEroggéFﬁév§eP |£§%ﬁﬂ¥£§?%%§eif QudpFovide a
ef fecterbaighdeva@@ME Whiily Windr warilcts dlditd iomste Wd design
fouling of the injection means prevented, the 30

10 1 i ppdr c@p¥afiond"HdETEAH -t hen be di spensed with

sat i sfagLory JqBdnnear oOSERgL dbstriRULi Blvedeibh is o

wi || therefore be understood that malntenance
i npepverdei ansfibtertng tlewigas ofhj ebhtisndgimehnghtahn, is not
thgggggsgg%ei%%%n%'%nmeb I%%laesét_antially reduced, or

These objectives, as well as others which will

15 emerge subsequently, are attained through |using
invention, the subject matter of which is a filtering
device using at least one membrane, intended to be
fitted in a water treatment plant, of the type immersed
in a filterable medium and comprising means for

20 injecting a gaseous fluid in the form of bubbles
intended to clean said membrane or membranes,
characterised in that it comprises backflow prevention
means preventing said filterable medium from coming
into contact with said injecting means.

25 In this way, the fouling effects occurring
directly in the injection system itself are eliminated,
or at the very least restricted, such effects being
common with prior art solutions.

With fouling of the injection means prevented, the

30 filter <cleaning gas can then be dispensed with

satisfactory and near constant distribution.
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even elimnated. 5 The backfl ow preventi on neans
according to the invention nmay act directly on the
gas injecting neans or in the injection apertures in
the filtering nodule, as will_be seen nore clearly
bel ow. Furthernore, a curtain bf bubbles is obtained
10 which has a protective function over the nmenbranes
and prevents them being attacked by the filterable
materials. According to a first approach of the

inventiar, 5Bl dehBiregbirRd RanAdEPERbbEE tHatl BR8InOE ance
orifice 15 provided in at |east one inlet nozzle of

saildtgayveods onaui 4o salekrbadlkid ogepr eveiadtomgreanens can,
i ncluding a | east one material_ for _coveri;ng sai,d

or CPEows “tael FPRbeRtRalT naber SbeAThia aS) FRbeRg o
di sivent ablienineassage the outlines of which nove apart

when the 20 gressure of said gaseous fluid exceeds a

preset ThcesBackEilaWsapECYRRT 6Nt TRAHJ 366 tidget her the

wh . f ' .S,
IO O SR 0BT B9k U3 |8 d 8581 Heans
pr ewen drharebm$eation agbrtheeki iherthd ety gas madule,

pass dyring an injection_phase, while they close up
ag&en ¥am 4t %@w@@%ﬁe&%r@xﬁ&r % el ection stops.

Ther ef OFg-tWRGHRYRY, 08S LOLeRLNhONS$t ORSPLIBE is obtained
injection orifices are protected fromcontact wth the

30whilichertals e nedbtecahde f Funrtonnacvew theamendinayes and
B e L I
W hatselidtlisqns of the

According to a first approach of the invention,
said injecting means comprise at least one orifice
provided in at least one inlet nozzle of said gaseous
fluid, said backflow prevention means including at
least one material for covering said orifice or
orifices, having at least one resiliently distortable
passage the outlines of which move apart when the
pressure of salid gaseocous fluid exceeds a preset
pressure in said inflow tube and come together when the
pressure of said gaseous fluids is 1less than said
preset pressure.

In this way, the backflow prevention means allow
the filter cleaning gas to pass during an injection
phase, while they close up again on themselves whenever
the injection stops.

Therefore, whenever gas injection stops, the
injection orifices are protected from contact with the
filterable medium and from contact with any sludge that

this medium contains.
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prior art, is therefore avoided. According to a first
enbodi nent of this approach, 5 said inlet nozzle or
nozzl es extend substantially horizontally under said
menbranes. The invention can therefore be adapted to
devices in which the injectable gas is brought under
the filtering nodul es using perforated piping, as
described 10 previously with reference to figures 2a
and 2b. In this case, said covering nateri al

pref er emtliveldey beify ancpddetewnt est i Gters! @e¥ENYN on the
each of said nozzles. Such a sleeve proves indeed to
beJﬁ@ﬁﬁﬂéﬁﬁhrPylfIEEédapﬁéd Rtedhe Yiidpe SO UEHONS pPlig the
g)rq | ous-teas). il  JApid tald ation and anchori ng.
ingtd afirst concelv e alternative, said
nenbranacmom&mmyamfsaeﬁieaﬂ smbstdmenal lof this approach,

horlzo tally. 20 According to a second conceivabl e
@ﬁfﬁgt.% t SAIQF HbiGine THE Thbr EEE I eipStantially

sul?etﬁ&tdrel dMy \Biddrcddy mkddyLcting means
comprising at | east one aperture provided in the

V|C|n|t¢h@fandnﬁﬁnn(nﬂn bierhéoradbeofadapteed to devices

b - di. mbodi f
oagha Moy B oafiBeeii® TLE3! SEDO IROhL s the

| edstl tepally aldaulldy aligiheg dk mpeitdd o imperddir@sscribed
Such an enbodi nent therefore appears particularly

ad BFEFd Us 1 Midh g fesaness foh fmunies Ra and el ng
30 nodulgs arep §$rvech¥ a sealed filter, cl hng[g9§erial

dlstrlbutlon encl osure It can be underst
t herefferenthatl ]l ysifitrest e added watertight sleeve on each
of said nozzles,.

Such a sleeve proves indeed to be particularly
adapted to the shape of the piping and allows easy and
rapid installation and anchoring.

According to a first conceivable alternative, said
membrane or membranes extend substantially
horizontally.

According to a second conceivable alternative,
said membrane or membranes extend substantially
vertically, said injecting means comprising at least
one aperture provided in the vicinity of at least one
of the ends of said membranes.

According to a first embodiment of this second
alternative, said nozzle or nozzles extend at least
partially through said aperture or apertures.

Such an embodiment therefore appears particularly
adapted to filtering devices in which the filtering
modules are served by a sealed filter cleaning gas

distribution enclosure.
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nozzles fitted with their covering material extend
through the injection apertures, the apertures cone to
be protected against fouling, and are so because of
the 5 nozzles thenselves and their covering material.
Preferentially, said covering terial forns a cap
carried by said nozzle or nozzles. In this way
backfl ow preventi on neans are obtained that are
straightforward to design and easy to 10 inplenent.

Accordi ng teaa fha suncebetioaent tNaréeapteoftHdte, BOAZkE the
or nozzles, they have an end flush in said sgace
r el&Zalest o L4Ait@ap Wit etBR14peFPUPELNIsPRTBF LR ceextend

or I, f41.C ej i d Ld S . I
thfgggg'g;qé&?digg%@%ga%aggeggeggg’Igh&t%Fi at ?% cbme to
subst grotaldtyed ergamdthdoutlhatg ofarsbiarenczz |eciuse of the

nozzles. It is therefore pgossible to vary the | ength
of TP Lo aRsR iR Ath TR G YDA Y ui 1 ed
Pressur @ re2@ red$3.2 1465 0rH 0 ddret SSRF UL S d B0 s a cap

the nozzle or nozzleés, they have a cylindrica
pocairard ek bem diangl inttzz lea wpacedles.ne vicinity of
said negbr e or nenbr$: S..In thigfcase said orifice,

or orifi@e% e "B PIS I G PP BIP (3" obtained

petchpher Yard satdatyhtBdekeall RO tiddsidm thha Waysy to
the gas bubbles are injected radially, 1n the
di ABLEBRNGf t he menbrane walls which  tends to

LVt L AEEREUR e eapna.l gl dh G0 L8, che

cyhordiliecalr portziles,orthky have an end flush in said space
relative to said aperture or apertures, said orifice or
orifices being provided on said flush end.

In this case, said cap or caps have a length that
is substantially longer than that of said nozzle or
nozzles.

It is therefore possible to vary the length of the
cap as a function particularly of the required pressure
loss.,

According to a second variant of the nozzle or
nozzles, they have a cylindrical portion extending into
a space in the vicinity of said membrane or membranes.

In this case, said orifice or orifices are to
advantage provided on the periphery of said cylindrical
portion.

In this way, the gas bubbles are injected
radially, in the direction of the membrane walls which
tends to further improve the cleaning thereof.

According to a preferred solution of this

embodiment  variant, said c¢ylindrical portion or
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portions have a | ength of between about 20 nm and
about 500 mm and preferentially have a | ength of
about 60 mm These di nensions are particularly
adapted to 5 secure an effective cleaning of
menbranes with a height of abBut 1000 to 2000 nm. or
even 2500 nm According to another characteristic of
this enbodi ment variant, said cap has a | ength
substantially equal to that of said cylindrica

POBbir®A onk0 nA&EOdilRG it PnRfefda Sdud i2n @ ddd Sabout
second enbodi nent, said cap or caps have a | ength of

betWferiimaband Zoeherendiaddut Ravemm lanpth of about 60
preferentially have a Iength of about 60 mm To

advant age, said cap or caps have at |east one 15

subst antrhalsky \Wimdmsailorss | taréor pergisaildrigsi lddpded to
di stortabl e passage, and preferentially have, at their,
pefrpNéry 2ha § Ifl?r"'gllivley Ireaagiaw wiimaml ey wih 2 height
thig uBKu2 9099 dosLiohthon fif RHBbDlRR] S oDt al ned

in the spaces provided between the nenbranes, 20 the
bubbl esAbebmgidior ect®d bowdheés t hzthawddtexistbesecof this

nb t of th diial distribyti f_thy
e e R T SENY
nozzhas, thhenakave aadenmenahaped @nd gydtargdi.ng in said

25 space or spaces provi ded between Said nmenbranes,
sai d oAFEPEdipg drd faceseberngdprapdiwtdeemnosaitigomecond

| ohBPRIHERE, AU 008! SO B 0 SLEBER A lerueer
extenditngor adi ankly abetwe @ (saing tana e fyddritces.l dhave a
length of about 60 mm.

To advantage, said cap or caps have at least one
substantially vertical slit, forming said resiliently
distortable passage, and preferentially have, at their
periphery, a plurality of evenly distributed slits.

In this way a good distribution of bubbles is
obtained in the spaces provided between the membranes,
the bubbles being directed towards the walls of these
membranes on account of the radial distribution of the
slits.

According to a third wvariant of the nozzle or
nozzles, they have a dome-shaped end extending in said
space or spaces provided between said membranes, said
orifice or orifices being provided on said dome.

In this case, said nozzle or nozzles
preferentially have two orifices, said cap or caps
having a slit extending radially between said two

orifices.



To advantage, said slit extends over a |l ength of

bet ween about the dianeter of the base of said done
and about a third of said dianmeter. It is possible in
this way to obtain a 5 satisfactory pressure |oss,
and to vary it as a functionlgf the characteristics
of the nodule. According to a second enbodi nent of the
alternative according to which the nenbranes extend
substantially vertically, said backflow prevention 10

means caeprdSeartadLasta08e salidClemadnids NBysted ilkngth of
each of said apertures so as to be nobile between at

| eRStWeERo ettt itdyes diamgtqmjcdetign s t9brsadwérdemne and
pr egsyie aofthsii'?d Ofg%sagl_%sd.fa!ﬂgtde pstream of said clack
the 1

val've, "along irection of injection, is
great er Ithania presaiibley esstire;thisf peaiti ofo of obtain a
cl osure of said aperture when the pressure of sajd

5 gaseddS TAHOF up FHeSANTS dA%P el & ViRl velR I onf t RS @
dir ' of,d Rjrectd [ QUE ' reset
R e CCA i s AT
second Azpgprdicly of tbhe Bnveaetond saembodamé&ntval vefor the

BRI, SCRPHCaRET (tF o Hriy CHE. | BROPERARRa Sxtend
axistiodft a9iic 1135 apertid£rly N tBhsdcasRckdich drpfevention

valve is preferentially coupled to resilient recal]
10 meBRanFhCORPLdREs atto Ussistg onsaid aftfopadaley endaeied nikp each

Sab% géﬁﬁ*ﬁéﬁ?ﬁé&é@’s&hg?oggbﬁﬁgrﬁéﬁgis Bgt%gkﬂ at least

gaseous ream a I Fection of
i njteot positdbnsai d cl ack valve is lower than said
preset Erggsg%%éction position when the pressure of said
gaseous fluid upstream of said clack valve, along the
15 direction of injection, 1is greater than a preset
pressure;

- a position of closure of said aperture when the
pressure of said gaseous fluid upstream of said clack
valve, along the direction of injection, is lower than

20 said preset pressure.

According to a first embodiment of this second
apprcach of the invention, said clack valve or valves
comprise a drop valve mounted mobile in translation in
salid aperture along the longitudinal axis of said

25 aperture.

In this case, said drop valve is preferentially
coupled to resilient recall means which tends to bring
said drop valve back into said closed position, when
the pressure of said gaseous fluid upstream, along the

30 directicn of injection, o¢f said clack wvalve is lower

than said preset pressure.
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12 According to a second enbodi nent of the second
approach of the invention, said clack val ve or val ves
conprise at |east one resiliently distortable washer
nount ed on a support extendin? coaxially to said 5
aperture. An enbodi nent of - ﬁis ki nd proves to be
particul arly advantageous in that it conbines
efficiency, sinplicity, reliability and strength over
time. 10 In particular, an arrangenment of this kind

obvi at eactbediagd to usesacbatursmiS@diment n oFccohdansecond
with the B;evious enbodi nent. According to another
ch@PREPEFNstATc Bhet ABVeRkdenri ik afte®hackprlgR or valves

prSEﬁBEHQ@ NBANS o ad/ 9f - S3idk 1 1 1% l@igﬁoﬁeéﬁhgs washer
whi ch” support them can %e Ismantl ed. In this way,
mamptianandc e ohnt er vemppors areedt ehadirlg t atceckiadhgn tthey said
are _necessary. The bl owback prevention neans can
th@P@FgPEeeasily and quickly be 20 replaced (or

di smant hgd/ repsseihigd) . ACCOLAEBY 10 @ aguIRMARIEOHS be
sol ution, said backflow prevention neans are nade of

at pReddrudag lymat edivaintisgesmgi ng ito t Hdraftol | dli ng combines

gr wos rubber;, 25 -.silicCQOR. _ 1.4
o R PAREeBr Yy I HISH GHEY 1 oFBOPRAFLEY. 3 GFERRARE. Over
Prefigeentially, said material has a thickness of

bet ween_about 0.5 nm and about 3 nm 30 To advant age,

the deviBe EHFigERhreandnfodiig@gement of this = kind

obviates the need to use a return spring in accordance
with the previous embodiment.

According to another characteristic of the
invention, said backflow prevention means, and/ocr said
nczzle or nozzles which support them, can be
dismantled.

In this way, maintenance interventions are
facilitated, when they are necessary. The blowback
prevention means can therefore easily and quickly be
replaced (or dismantled/reassembled).

According toc an advantagecus solution, said
backflow prevention means are made of at least one
material belonging to the following group:

- rubber;

- silicon;

- ethylene-propylene-diene terpolymer;
- polyurethane.

Preferentially, said material has a thickness of
between about 0.5 mm and about 3 mm.

To advantage, the device comprises means for the

distribution of said gaseous fluid that allows said
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di stribution of said gaseous fluid that allows said 13
gaseous fluid to be distributed through said backfl ow
prevention neans with a throughput of between about
2.10-5 NnB/s and about 5.10-3 NnB/s. According to a
preferential enbodi nment, sai d135 menbranes are caught
in at | east one potting, at least at their |ower end,
said aperture or apertures being provided in said
potting. Preferentially, said nmenbranes are caught in

a ghQWBLsPALiNY 88dpkN A% RRRIt RO Eh PSugRt skhel backflow
| ower 10 and upper end respectively. According to a

pr prerveatiisol uréams sditdh backfimoughpwventt opeheaas about

etobBn ABR0e' 30 APER Andll BB R Such o

charact gekstiesgr eltat i ng toréheréntigl thvolearnty said
gas can be obtained with relativel traditi onal neans

anBepPERnas SaE ST yiTF | 3% ekeast e@RAPngOtF4ng, at least
ad\c{?ﬂfﬁ%g.;r ;gbgeyﬁrgwne%?s' Qg%r‘r;gg%rg%%;g%;wres being

i nC mcro’fiTtration
ul pravidetr ahi eaidepbtadas;. - nano-filtration

menbranes. O her characterjstics and advant ages o% t he
i nvent i BASHPFPNEABL ¥, noP@1E | SFIRFF IS PF&di RGUPRE 1n 2

2515%&‘3?%0‘%&1@1%3“4&?%9%% it sobodigenks &ih\éﬁiﬁ Avwer

illustrative and non-restrictive exanples'and of the
appeddegpérasndgseapengiwkilgh: - figures 1, 2a, 2b and

3. are eachoduagrammt] oo LepLeaenal] ARl 3aTE YA 10w
prevention means are provided to bring about a pressure
head loss of between about 20 cm and about 60 cm.

Such characteristics relating to the filter
cleaning gas can be obtained with relatively
traditional means and provide satisfactory filter
cleaning.

To advantage, said membranes belong to the group
including:

- micro-filtration membranes;

- ultra-filtration membranes;

-~ nano-filtration membranes.

Other characteristics and advantages of the
invention will emerge more clearly from reading the
following description of eight embodiments given as
illustrative and non-restrictive examples and of the
appended drawings among which:

- figures 1, 2a, 2b and 3 are each diagrammatic
representations of a membrane filtering device

according to the prior art;



30 according to the prior art; 14 - figure 4 is a

di agrammati c representation of a first enbodi nent of

the invention, according to which the filter cleaning

gas is brought in through a grforated pi pe, 5 -

figure 5 is a diagrammtic reg esentation of a second
enbodi nent of the invention, according to which the
filter cleaning gas is brought in through a nozzle

ext endi ng between the nenbranes; - figure 5b is a view

of a detai fi?ﬁréhq devig£edi d§renhadi perbprleehtiaft ion of a
figure 5; - figure 6 is a diagrammtic representation
of Tadrsthisnbedderntenf &he Hanvenkekenonacgegdinpnga ovhich

whi filt I j n S i Hgﬂ{ in hrgﬂgg
no;%%e q‘&s‘?ﬁj vvl%{ e%trﬁgwedg;eag’aoflstshggfnj ctii (r)HhIji % a
apeetrdioeatEnl pifpegure 7 is a diagrammtic

representatjon of a,k fourth enbodi nent of the

h ,
Sinvention, F58¢B% dPnd St & WAT RBTAFHRT{F| FEPTEPERNANGOFaLt 2
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I s sRonghtenldhdit hof PRZZLk8veRaYbR9 ARYing to which
ext endi ng between the nenbranes; - figure 7b i1s’a
dethiel fAiilderofcldmnideyi gas shewhrod@hinifi glmeugh a nozzle
pr%vi din i ew from above.of the nozzle and its

af=tend Sla?rg ¢9eQ AN P NANSF ‘of an enbodi ment

vari ant —of riferéesbca shownieh bifdW eddtailf bgurded dsvice
a diagrammatic representation of a 25 fifth
enBBRCARBRENST shiver dverfdlign¥e adcording to which the

LT o oPl 08 08 5" " Q001 ol 10U Beg AL o o

di apdadmetnlodiepraseof athen iofvent it haeabedingnttcofwhich

th%hgn%% ?é@mcfﬁﬁﬁgﬁg” aéoighgggught in through a nozzle
flush with the edges of the injection aperture;

- figure 7 is a diagrammatic representation of a
fourth embodiment of the invention, according to which
the filter cleaning gas is brought in through a nozzle
having a dome extending between the membranes;

- figure 7b is a detail view of the device shown
in figure 7, providing a view from above of the nozzle
and its cap;

- figure 7c¢ is a detail view of an embodiment
variant of the device shown in figure 7;

- figure 8 is a diagrammatic representation of a
fifth embodiment of the invention, according to which
the filter c¢leaning gas 1s brought in through an
aperture able to be blocked by a drop valve;

- figure 9 is a diagrammatic representation cf a
sixth embodiment of the invention, according to which

the filter cleaning gas 1is brought in through an

aperture able to be blocked by a distortable washer.



30 the filter cleaning gas is brought in through an
aperture able to be bl ocked by a distortable washer.
15 As already indicated above, the principle of the
invention lies in the fact that a nenbrane filtering
device, conprising filter cledfing gas injecting
nmeans, is fitted with backflow prevention neans
provided so 5 that the filterable medium (|l oaded with
sl udge or other pollutants) is not able to foul the

filter akeanfg 4asindNbeesi NILERRNS: trﬁCCBEQhBQpEQ ¥f the

first approach of the Tnvention, these backf
pr éngrtitdennelaiss conprilse ﬁacésﬂhaﬂﬂ&ynembrane fllterlng

di stortable materi.a passa es for the fil

0| BRNiRET eMRned B, A B, R 4 4ing means,
abignq&ﬂﬁe&aﬁlﬁhe%%ﬂkfﬁﬁm 9E§BeWE§6mﬁﬁbdﬁsl@k@%&@@d S0
A distortable material of this kind, such as rubber,

3 antbﬁﬁytéﬁefpﬂ@mra@rl@— deghiant e(rw%mtis S(ld{ﬁfﬁfbrﬂly other
EP il n
R R i R T R
naﬁﬁﬁeathnghaﬁang a thickness of betmeen about 0.5 mm

and 3 mm can be used in different mag ) Figure 4
shows aAFFP§Fl€ﬁbdﬂ?nénfﬂ@ﬁﬂ}o§Pﬁ§°§E h of %he invention,

di shathakl & KFlLS | ﬁ¥eJéH¢%§? @é&ﬁé'e BE?%%”%‘%%Sl%%ently

means. As it appears, terlng evice is of
Ji)tyQestompabiengmaEebLaheéhanQGWNpasau%ﬁauafor the filter

' filtrat t filtrat f |t t
TeRBPARAETACERRG nReCE PPREFORT CBRUBABETod i the

enhpdieAeat ¥ Hhe bewssueld el 2pethintln FaAUGtiniecdted.

potting 12 with apertures 15 for a fllter cl eani ng
gas to Pasdiskhpstighle| nmahesigéyvied, thssinkbng, t huch as

Fterggygcﬁzaﬁﬂhfggggglen%eﬁ%%ﬁyiéﬁgj&%gd@m tégipolymer
15 {commonly denoted by the term EPDM), silicon or
polyurethane (or indeed any other similar resiliently
distortable material), having a thickness of between
about 0.5 mm and 3 mm, can be used in different ways.
Figure 4 shows a first embodiment employing such a
20 distortable material forming backflow prevention means.
As it appears, the filtering device is of the type
comprising membranes 13 (which may be micro-filtration,
ultra-filtration or nano-filtration membranes according
to different conceivable embodiments) the lower end of
25 which is caught in a potting 12 with apertures 15 for a
filter cleaning gas to pass through.
In this device, (as in all the other devices which
will be described below), the filterable medium passes

through the membranes 13 along a direction indicated by

30 the arrow F1.



t hrough the nenbranes 13 along a direction indicated

by 30 the arrow FI. 16 It is noted that, according

to one conceivable alternative, the nmenbranes may be
arranged horizontally (in a pattern simlar to the

one shown in figure 2b), thelfiiter cleaning gas

being injected using a 5 perforated pipe. According

to the-present enbodinent, the filter <cleaning gas is
injected using a perforated pipe 41 (or severa

thereof )randsa gheder e MBLEREANngOltd NEpnel YBEnLER ab1e
has passages as nentioned previously; adde% to
th@h&aﬁn&tﬁu&irﬁhﬁamﬁmbﬂ&mescm&yobea@teangaerhatlzsntally

d th 40, tted t,o t
A1, (dhd SHERGPER PATAEY SR HDePRel SHErRg abf LS 2b)
cl asms (@il@yrbOEQEaﬁlngccgﬁﬂingbéPn nothekected using a

concei vabl e enbodi nent) is nofed that the
Speifesrf@tiades AlPef the .pi pe 41 dinensioned so as to

gener at %Cg%sracﬁ;h%g £3 V)gk.% agrege%@?t éu@&% enyl apdy o

30 mMm ssure 0SS |n e passages of

t he:lsdaerivry 4fh0fi Deitnarited wichg @%@ﬂoﬁ@ted pipe 41 (or
Furthermore, the flow rate of gas through each

di SEVRRY oEhEFEPELe 3RA bat @bRLOrtabEe N e Tial, Of the
5 B ggpte LE isa&ds Fedot tRak ibhies epPadiBRELy, is

may “be toa sys em of injecting or

10di @tddebhmmg:l'fa Ipeerfor@B ezl gaipengt lgas, m)dul es, fibres
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o oA PSS AU B0 VAL el Lo A goom o

t h%lrerwezew a4 tHQMESTEo thi gevdLen] WHEdh gdhoR&d to the

descri bed bel ow
ends thereof using cable clamps (or by bonding

according to another conceivable embodiment).

It is noted that the perforations 411 of the pipe
41 dimensioned so as to generate gas bubbles with a
diameter of between 1 and 30 mm, with a pressure head
loss in the passages of the sleeve 40 of between 10 and
200 cm.

Furthermore, the flow rate of gas through each
distribution orifice is between 2.10™ Nm’/s and 5.107°
Nm®/s. »

It is also noted that this embodiment may be
adapted to a system of injecting or distributing filter
cleaning gas, modules, fibres or membrane plates
arranged both vertically and horizontally, or in any
other position relative to the horizontal.

However, the devices which will be described below
relate particularly to fibre or membrane plate modules
arranged vertically (or forming an angle of less than

15° with the vertical).



relate particularly to fibre or nenbrane plate nodul es

30 arranged vertically (or formng an angle of |ess

than 15 with the vertical). 17 According to the

enbodi mrent shown in figure 5, .the filter cleaning gas

is sent into a chamber 10 arra ged wunder the potting

12 of the nenbranes 13 having to be specific an

external dianeter of between 0.5 mmand 5 5 nm (and

preferentially between 0.9 mmand 1.8 nm. The filter

cl eani ngcogasiirgy dictiHdwWmsbdiRisvensiden Iembiqnes 33 the

u5|n nozzl e 51 extendi ng through an _aperture 15
Lﬁﬁf QQﬂi%ﬁn$$%glizseFF iL8TRoBe ¢l hi | deanged

en%n@gg:gectgg E:gt@lnéolﬂo%)zfl J[g t%r&?f‘ac‘ﬁegl ?Eiegéjvgrr]ag to be

i nten to be supported potting 1
t hatpetdiifs cerath peeternsl previeded sxf dsetwedre Defowed and 5

fron1the corre on i.n aperture 15, which l's

5 o1 70t RF ey i M oy ?

prevent it GaN tA 'ctle%\@ﬁrrigesgaé‘ Ol tcﬁ?‘strlﬁ)ﬁgd)%@éen the
any potential maintenance T1ntervention. The nozzle 51

t heeabgeaasasla cgﬁlmgdracaiomet i bh aMnerlrdm ekigough an
bet% rtl,hrléel Oql_rl%sedover tg‘nl eno%%thl 2about 60 mm

abé € pottlng area aneter of

about 9 1mm {whiwdtsamy t\tﬁity laﬁévveB@wérarwhdLSplé&ermbf this
accordi_ng to ot her conceivable enbodlnents% Mor eover,
10t haoRglel 131 RadaS fhtake 5512 dindiandas eBOoke tsipported

peﬁh@@ﬁJythés ?QQ@@ the, nozgl g %%a%arEhE§ aeﬁap égeeé is

| ength approx nate equal to that of t
expendildgd 250 ower the bpot temgveds fiowntha qunnﬂsﬁﬂndlng

2%?%%ﬁ§%&£?9§ ﬁgaégq gﬁ;éﬁrédy%fﬁaxﬁhéﬂgké¥ez%é??ﬁe 51
and the backflow prevention cap 50 it carries, for the
15 purpose of any potential maintenance intervention.

The nczzle 51 therefore has a cylindrical portion
which extends between the membranes over a length of
about 60 mm above the potting area 12, and has a
diameter of about 2 mm (which may vary between 5 and 15

20 mm according to other conceivable embodiments).

Moreover, the nozzle 51 has orifices 511
distributed on its periphery.

As shown, the nozzle 51 carries a cap 50 of length
approximately equal to that of the nozzle extending

25 over the potting.

As shown in figure 5b which shows an enlargement
of the upper end of a cap 50, the latter has at least
one set of vertical slits 501 evenly distributed on the
periphery of the cap.

30 According to one embodiment variant shown in

figure 6, the nozzle 51 is flush with the upper surface



one set of vertical slits 501 evenly distributed on

the periphery of the cap. 30 According to one

enbodi ment variant shown in figure 6, the nozzle 51

is flush with the upper surfaig 18 of the potting 12
e

(in other words it does not e nd beyond the |evel

of the potting, or only by a few mllinetres).
Oifices 511 are provided at the upper end of the
nozzle 51. 5 In this case, the cap 50 having slits 501

as ofdesiis | pedtphgvilgustyn exherdsyahoyeithaoR@t tHdd extend
over a |length of about 60 mm (which nay vary between

20 b@d‘_ﬁmdSOG ﬁmJa%WdIQ‘fg Fbeotmtmcei%bpély by a few
eﬂ‘tﬂﬁ%l%tsr)eos )’??Cgﬁgfﬁgego et 13%% %roxyi%{éoangtsﬁ\@ upper

[ igure 1 € nozzl es y “have a done- shape
uprerd erfd tihe ndvize @@lifices 511 are provided, this

dome being covered by a cap 50. Figure 7b is a vie
a

5¢rom abd¥l bAid neasfe Jiof Coheolalbrtine itk 6Rd as

Sh%@%dﬂlﬂé&ﬂﬁfby%o&QY§f@ﬁt?ﬁdsl Ebﬁ§pt§Q'P@?tﬁig over a

shown, the donme of the nozzle 51 has two o ices 511
betlweagrrhwp€haboski t6050Mm eXtwbhdh meadi eatyybekwees 20 and
not that this,.slit 501 extends over, . a | ength
petle it i Rttt DO RS FRYEDr S PR »
third ofadddirgiiticanes eyet ACERItHa] +£r BAnASSABBRNLY in Ffigure
variant shown in figure 7c, the nozzle 51 has a _
L0 perlirpHdtal neholetiep 1518y ihtehdeddenecragedwiupipex end in
pet j ral er Jprovi_ded ,
rlaar alo,Shadlder sinovidad éangsﬁpcpc%

h . bl a [ .
each 1 njection aperture o o‘fﬁnéa%¥£e g "being
di awweerdolbyt ke dagz Zoe and that of the bush are

prOVide%i%%r%S%ﬁ)fglgm%?eaué¥gmfégéﬁgfé%tgn%ozzle 50 of
the same type as the one shown in figure 7, covered by
15 a cap 50. ' |
As 1s shown, the dome of the nozzle 51 has two
orifices 511 Dbetween which a slit 501 extends
radiantly. It is noted that this slit 501 extends over
a length between the diameter of the base of the dome
20 and a third of this diameter.
According to an assembly variant shown in figure
7c, the nozzle 51 has a peripheral shoulder 513
intended to engage with a peripheral shoulder provided
on a bush 151 placed in each injection aperture of the
25 potting. The diameter of the nozzle and that of the
bush are provided so as to allow a slight force fitting
of the nozzle into the bush.
Such a fitting allows the nozzle to be removed
from the bush, and the shoulders allow the nozzle to be
30 stopped to ensure it stays in position against the

pressure of the filter cleaning gas.



of the nozzle into the bush. Such a fitting allows the
nozzle to be renoved fromthe bush, and the shoul ders
all ow the nozzle to be 30 stopped to ensure it stays
in position against the pressure of the filter
cleaning gas. 19 It is notedlPhat, in the enbodinents
enpl oyi ng nozzl es whi ch have j ust been descri bed,
provision may be nade for calibrated holes or a

di aphragmto be installed in each of the nozzles, in

order tqCr £8t &ydt oy PRERBYT Cificathd 08RpBLIRERTE et oy ing

cmand 200 cm and prefefentially a 0SS
bemweedaa)whn%MthQecmuairb&smudesbnibedt tricsrdldinch may
QWi N od co se, bet ween the ener, cost of
pr%‘%gﬁr ‘?Ibsé:aﬁr?dfattﬁéj qg‘gﬁgtsy BF thedjgbhragm to be
dl ShistButliedn)in HHdh RELSEHE enodB1L95S ﬁa%rale‘io HpMeate a
even preferentially) be obtained through t he choi ce of

5a osRpisHaE oread pasanetferbetvekntilfy co el t2PCkwess and

hBERGRRertAnd Worp IeEE ERES P PSR il oh ehe 60 om

Caﬂa Hgﬁﬂ&éﬂﬁbaﬂﬂogseaQE sho=an Ubnenbadl BRAKgOf a  good
anot her approach of the invention, according to which
t hEOBRERIEER aeé\v’@ﬁﬂ SRemeRe I €0y eferithed BEegTire loss

f oLAyOk Hhad QMQQK &a ugt%gdfgﬁgyﬁy fUBCL I8 s pressure

apertures, the c eln bet'ween “a
10 poéotssoncataceﬂchmg ndvvhmoént Ipeyef@lriemzwmﬂéyao lges dmtained
cl in

and. a n.where_the aperture js
§B§98HP gg?he g???%r EFeailré%%ﬁ&PaF%ﬁ%ct? r1HﬁﬁQthers
st opPadiniceor @¢hag the dkhe senpeditiRntcay)oWhd ddidWdhce of
8, _these clack valves include a drop val ve 18 nount ed

25thBbFRE MAterandl andohensiuabex Bash lendtdserft dde slits
: nbgoqueape{ﬁutt%eof CEB? pﬁoltc}dﬂgs 1%‘ and 9 each show an

15 embodiment of another approcach of the invention,
according to which the backflow prevention means are
presented in the form of a clack valve mounted in the
injection apertures, the clack valves being mobile
between a position according to which they allow the

20 gas to pass and a position where the aperture 1is
closed, 1in the event of the filter cleaning gas
injection being stopped.

According to the embodiment shown in figure 8,
these clack valves include a drop valve 18 meounted

25 mobile in translation inside a bush 81 inserted into an
aperture of the potting 12.

This drep valve 1is anchored to an end piece 801
and a return spring 802 is inserted between the end
piece 801 and the lower surface of the potting 12.

30 In this way, under the effect of the pressure of

the injected filter cleaning gas, the drop valve is



This drop valve is anchored to an end piece 801 and a
return spring 802 is inserted between the end piece
801 and the | ower surface of the potting 12. 30 In
this way, under the effect of the pressure of the
injected filter cleaning gas, 20he drop valve is 20

di spl aced upwards and creates a passage for the gas
through the aperture in the potting. During this

di spl acenent, the spring 802 is conpressed Thus,

broué%h%%%%ﬁ hﬁ#EE?E osegeS%gstlon Séglvﬁ°£sthe gas

actthomuath tthe ragtenﬁumrmmg:k&é)é};)oﬂtln@ not ed that the

stiffness qof the return ring 802 is_of course ,
chosen iwgﬁqﬂnn W%Salﬁbﬁg tremegkop $Reve 5 id%en §r  is

a Riggledddd.er rali8ani Poegathel OgRLessiy &t AGEOLELRY, the

to the enbodi ment shown in figuré 9, the clack valvés

Scompopsevalve dachbopeahhg heravi detioi nthéie clpsed rppsition

resil,jent mash r, 90. .Thi s ma her 90 is h on a

sublpglretr é-’f (?Hné’f i ySRJ?J”bg - 94

enbedded i nlghen@@@dt Uf Iea t Tfteué/va%ltqrfﬁ%slss kePt th8 return
pl ace on the support 92 by a screw 91. Another screw

93 SRMiHEs (H%3§Upﬁ%r@0§¥$%s§h@ﬁeﬂhéucﬂa§ﬁéﬁ dﬁiﬂﬂiows the
ed 0 apert t e,a t ed r
stgﬁéﬁe %f tﬁg %rq¥%hbe g%%%§$édf£§% \M|| eg%q%g gas

10un@eessum@.that, under the effect of the pressure of

15

20

25

:E: &;L ekogbgggin dqﬁéiln ecgé%ggéthe IPerlphﬁéy the
Wien abfe vanessui@mdlilss, e el ighae o p?r%thkfed in the
washer means that it returns into support” on the
potting, a resilient washer 90.

This washer 90 is held on a support 92 extending
coaxially to a bush 94 embedded in the aperture.

The washer 90 is kept in place on the support 92
by a screw 91.

Another screw 93 allows the support stress of the
washer on the edges of the aperture to the adjusted
and/or the stiffness of the washer to be adjusted.

It will be understood that, under the effect of
the pressure of the filter cleaning gas injection, the
periphery of the washer 1lifts and releases a passage
for the gas. When the pressure falls, the resilience of
the washer means that it returns into support on the
edges of the aperture and blocks the passage once

again.
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edges of the aperture and bl ocks the passage once
again. 21 CLAIMS 1. Filtering device using at |east
one nmenbrane (13) intended to be fitted in a water
treatnment plant, of the type imersed in a filterable
medi um and conprising nmeans £&r injecting a gaseous
fluid in the 5 form of bubbles intended to clean said
menbrane or nenbranes, characterised in that it

conpri ses backflow prevention neans preventing said
filterable mediumfrom contpgrj@to contact with said
injection neans. 10 2. Filter+fg—device according to
claim1, characterised in that said injection neans
conprise at_, least one orifice (411), (511) provided
in at | dastTbhESTiRGetdSVEFA U4y, a(tsﬂe%-zrtsgin& membrane

925@2YS ittt Moot PRE+88! $nbACK/QW RLEVEHIAN plant,

nmeans i nclude at |east 15 one material (40), (50) for
covdr i Miesaityrey i fiimewged ordirf | ces fMllgralflsd 1)medium  and
havi ng at .l east one ﬁesiLientI. di stortabl e giss 9. tp
t hE B ST chOhod&IGEE Y ihePe PR3 Br A48dFe 10t the
SaifergseeUdbBl & eX6RE%A PHESEledd €SIUI® hBrnbekHe or
i nfl ow tube (41), (51) and cone 20 together when the

pr E&SMTANSS sai d gaseous fluids is |ess than said

preset pressuiersded|1eri g devigce ?Eﬁg@?&%gsto backflow

claim?2, characterised in t%at sard in nozzl e or
nopzlegent(idh) meEhls) prdvend isupdaaind ifllteduirlie amidd by from
under ,said 25 nenbranes %}3 .. 4., Eilterin%}device

ac COPGNHg 06 ¢ 1SoRaCE gt Sadich Aackss 108y SRt Srat

said cogering; /Rt efhgl E@RidOr "Beccording to  claim 1,
characterised in that said injection means comprise at
least one orifice (411), (511) provided in at least one
inlet nozzle (41), (51) of said gaseous fluid and in
that said backflow prevention means include at least
one material (40), (50} for covering said orifice orx
orifices (411), (511), having at least one resiliently
distortable passage the outlines of which move apart
when the pressure of said gaseous fluid exceeds a
preset pressure in said inflow tube {(41), (51) and come
together when the pressure of said gaseous fluids 1is
less than said preset pressure. N

3. Filtering device according to <claim 2,
characterised 1in that said inlet nozzle or nozzles
(41), (51) extend substantially horizontally under said
membranes (13).

4, Filtering device according to claims 2 or 3,
characterised in that said covering material (40) forms
an added watertight sleeve on each of said nozzles

(41) .
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an added watertight sleeve on each of said nozzles
(41). 22 5. Filtering device according to any one of
claims 1 to 4, characterised in that said inlet nozzle
or nozzles extend substantially horizontally. 6.
Filtering device according to2&ny one of claims 5 1
to 4, characterised in that said nenbrane or

menbr anes extend substantially vertically, said

i njection means conprising at |east one aperture (15)

g;ovggfﬁiﬁﬁﬁﬂgﬁﬁﬂﬁ% G&ég %ﬁ %'itéglng %@ f%@eeggsclaims
acclor iongd t ochlaariaEEezlzsmdi 61n oﬂfartactaed.dsexhlémt hatzzle or
sai d nozzle or npzzles (5 ext.end, at st partially

© AL S LR (S W™ Lt st A58 TRy - Bt er 1
deVI ce @C‘l‘rlq_’d'&ltr@ AP acé@rcﬁ:{}ﬁﬁa@ée&ﬂlﬁe@'ﬂé Nokhatzims

said covering material (50) forms a cap carried by
saild riozzl & orcharatesrisey. 9n FEhﬁ&rlmyxﬁanmﬂmbrane or

ac Jd0 cI ch [ cter: inthat.s .
no%%%%ugglnozzlese¥gﬁ) Have %ﬂF%ﬁ] ¥Iuéﬂef%l%%*gy ~-said
spdes geliati e 41s sabﬁlpa@s&hgr %torlé’@sapahburagﬁex(tlﬁae {15)
said orifice or orifices (511) being provided on sa

f1 BORVdRgd e t#‘-iq tVéﬁlﬁglfd{e\ﬂ etackr s mpe €| Jen «:«ﬁds of
char, sald cap or caps have a length
su%gﬁgaﬁfa I%q onger fhan that of said nozzle or 25
nozzIes7(SEﬁltEmiﬁ§Iﬁeviug dembmdiwqxﬂwi@gaimscawaﬂd 6,

characterised,in %F sai d .nozzl e or nozzl es
?lon

51)
ha&garg 5964 cal p S@xfendPAGLEnt B a RpagEesn (51)
thextend at 1least partially through said aperture or

apertures {15).

8. Filtering device according to claim 7,
characterised in that said covering material (50) forms
a cap carried by said nozzle or nozzles (51).

9. Filtering device according to claim 8,
characterised in that said nozzle or neczzles (51) have
an end flush in said space relative to said aperture or
apertures (15), said orifice or orifices (511) being
provided on said flush end.

10. Filtering device according to claim 9,
characterised in that said cap or caps have a length
substantially longer than that of said nozzle or
nozzles (51).

11. Filtering device according to claim 8,
characterised in that said nozzle or nozzles (51) have
a cylindrical portion extending into a space in the
vicinity of said membrane or membranes {13).

12. Filtering device according to c¢laim 11,

characterised in that said orifice or orifices (511)



vicinity of said nenbrane or nenbranes (13). 30 12.
Filtering device according to claim1ll, characterised
in that said orifice or orifices (511) 23 are

provi ded on the periphery of said cylindrica

portion. 13. Filtering deviceZdcording to clains 11
and 12, characterised in that said cylindrica

portion or 5 portions have a |l ength of between about
20 mm and about 200 mm 14. Filtering device

aceydi RG-dA Sl 1 n13the0h?%§€%>ﬁ%ﬁ edolen Lhay S@%{findrical
cylindrical portion or tio ve a length o
abgurt@®@mm 10 15. Fllterlng devi ce accordlng to any

one of | ai 11 to 14, characteri in that sa
cap has 1§ gﬁb‘fﬂrﬁﬂﬁst%ﬁﬁcﬁ I 9“&363@90 tt‘ha’Faéf'm§a|]d1 and

cylllmdréze;afac@@ﬂs@@ 1%16 th%lﬂtgéiagc%\ihe%ﬁ%@%f&on or
to one of clains 9 15 d 15, characCterised in“th

5sa|R§>rctd-p@r@r hegyss awakﬁmgeth | &t e wiebetlveen 2B oum éz:@dnabout
%g} 500 mm 17. Filtering device according to
cIa|n1 "characterised in that said cap or caps have

a |length4of mbHErH0y MiedOcd8. abeblr@ingg devi Gelaim 13,
according tao any one of <clains 8 to 17, characterlsed

. " gaSETd o cdgt havaidt Febadpieal portion or
reS| Itr[%gtr?lnl%l lhé‘)séfz):lt ;%{gﬂpgssage dgﬁ:ﬂ ggi ﬁgl gevi ce
10accordi Ag. toFuuaewuh& dé§1characbem63@d i not hahysabfde of
gsp&%éngﬁgﬁkhg%fégnsp §ac€%%%%%pen%1 tgégrggaﬁyc%% has a
length substantially equal to that of said cylindrical
portion.

l6. Filtering device according to one of claims 9

15 and 15, characterised in that said cap or caps have a
length of between about 20 mm and about 500 mm.

17. Filtering device according to claim 16,
characterised in that said cap or caps have a length of
about 60 mm.

20 18. Filtering device according to any one of
claims 8 to 17, characterised in that said cap or caps
have at least one substantially vertical slit (501),
forming said resiliently distortable passage.

19, Filtering device according to claim 18,

25 characterised in that said cap or caps have on their
periphery a plurality of evenly distributed slits
(501).

20. Filtering device according to claims 7 and 8,
characterised in that said nozzle or nozzles (51) have

30 a dome-shaped end extending in said space or spaces



20. Filtering device according to clains 7 and 8,
characterised in that said nozzle or nozzles (51) have
30 a done-shaped end extending in said space or spaces
24 provided between said nmemranes (13), said orifice
or orifices (511) being prov?&%d on said done. 21.
Filtering device according to claim?20, characterised
in that said nozzle or nozzles (51) have 5 two
orifices (511), said cap or caps having a slit (501)

ext@nsh-iged agbalb¥nb ez b fane® QnBficenid dddfice or
22. FjIIerinngevice.accordln to claim?21
chf bt &resetP1h) thring provided (oni1yaestt deme- over a

10 | engtdy of bo : di ter. of the b . Of
sai d doé%lhndpg%%%?fgethﬁ%gagg sgiggﬁgé' ef?ozssfglﬁ 20,
Fi |dterdaar elelvded Aecondtngatid eloizheb,or alwt 2T €r i S€H have
in that sai d backfl|ow preventi on means conprise at ,

5| 6dfO oREIELEER vAPLL moEitiel PAPedth GADPS Bayang a slit

apefgHnes dnFihfs _rta_‘ai%q}_gpbible%v}%%tnv"e\%ﬁi@t kGBSt orifices
two positions: - an injection position en the
pr elSslire of said gaseous fluid upstream of said clack

val ve, ng th direction,of injectign, is greater
than a g&gset}léﬁﬁfﬁ%%suﬁgylgea 8§Pﬁﬁéﬁgbf1§?os 2pt 21,
saighapeiddiissaemnt hatpr essdr ¢ 19k sedeh gasgedsdt! uifxqer a

upstream of said clack valve, along the direction o

10 njleagtdn, of s haginaen hahousaitdigr dsemepessifr ethes bge of
" Ul e SR UL LT g
val ve (&3). nobhieerimdi | eeivice according to claim 6,
characterised in that said backflow prevention means
comprise at least ocne c¢lack valve mounted in each of

15 said apertures (15) so as to be mobile between at least
two positions:

- an injection position when the pressure of said
gaseous fluid upstream of said clack valve, along the
direction of injection, 1is greater than a preset

20 pressure;

- a position of closure of said aperture when the
pressure of said gaseous fluid upstream of said clack
valve, along the direction of injection, is lower than
said preset pressure.

25 24. Filtering device according to claim 23,
characterised in that said clack valve or valves
comprise a drop valve (80) mounted mobile in
translation in said aperture (15) along the
longitudinal axis of said aperture.

30 25. Filtering device according to claim 24,

characterised in that said drop valve (80} is coupled



translation in said aperture (15) along the
| ongi tudinal axis of said aperture. 30 25. Filtering
devi ce according to claim 24, characterised in that
said drop valve (80) is coupled 25 to resilient
recal | means (802) which tend260 bring said drop
val ve (80) back into said closed position, when the
pressure of said gaseous fluid upstream along the
direction of injection, of said clack valve is 5 | ower
th sald: t ur {d1eri evj .
ac?%r d?%gltpégéﬁai%&g% 1%gﬁérgac éedrél)segglgrﬂ:ﬂt h%‘%:r?%aﬂza bring
cIa@id&ﬁn&poma@ﬂam$80bobabksdiﬁo;easﬁ Qﬂgsed position,
resiliently distortable washer 90) nmounted on a
supp6E™ t%lé%)?f@)&% R cbd A35F° Gl wpslpegatur ealong
(1%he 2dirEbtishi @fdﬁﬂj%%ﬁ%@ﬂrdbﬁg 49i N1 Ofalve is
clains 1 to 26, charactérised in that said backfl ow

S pr deeetr Gharemdd d 40esgtbPreg8M)s. (90) and/ or said

| l.es whi ch t th b .
di smant P8a.  Fo IETIT | 37 P eV PEEORORBE: HE t SR 23
onehafractledii®edl tie 2Z2ha@d Haaidn 26.aoharaohel | $96 ivhives

that said backflow prevention nmeans (40), (50) are
mieTErige deadreadite mAterielilb@mngl ngissorheble washer

f ol hgwi ggqx - Lu : 0 L i .
etéypggg@%?%py é%%-ai§%§&¥§?%of%%§r%kggggépgungﬁﬁﬁé}y to
10 29sakdl aeerngree\ilée .according to cl ai m 28,

charac&g ise%.hn that sai d. material has a thickness of
25 bet wéén abouteBlBIMPENACEboRECITAIISOCF #R%rioRe ©of

devigemaCCOr @bNPd 0 2MEA8 Hised in that said backflow
prevention means (40), (50), (80), (90) and/or said
nozzle or nozzles which support them can be dismantled.

15 28. Filtering device according to any one of
claims 1 to 22, or claim 26, characterised in that said
backflow prevention means (40), (50) are made of at

least one material belonging to the following group:

rubber;
20

silicon;

ethylene-propylene-diene terpolymer;

- polyurethane.

29. Filtering device according to c¢laim 28,
characterised in that said material has a thickness of

25 between about 0.5 mm and about 3 mm.

30. Filtering device according to any one of
claims 1 to 29, characterised in that it comprises
means for the dispensing said gaseous fluid that allows
said gaseous fluid to be distributed through said

30 backflow prevention means with a throughput of between

about 2.107° Nm®/s and about 5.107° Nm3/s.



claims 1 to 29, characterised in that it conprises

means for the dispensing said gaseous fluid that

all ows said gaseous fluid to be distributed through

said 30 backfl ow prevention neans with a throughput of
between about 2.10-5 NnB/s ar¥b about 5.10-3 NnB/s. 26

31. Filtering device according to any one of clains 6

to 30, characterised in that said nmenbranes (13) are
caught in at |east one |ower potting (12), at | east

at theirzjo £, [ ur (

bei ng proiu \é\?dll n slaI? dd ecré ﬁ%ffgr%%&F tenS’ tHe of
devékzimgcér diag30p cdkmnnc&hmsﬁdﬂr et ehiagedsdd t hlatnbranes
sai nbranes éls) are caught in a |lower pottin

(12§j hd? TR aAvERbetpatt ilfgstione lavex r@wtlr%e.(lz‘)f at
andi dipper 28N HESPeeby ¥l 3éfnd10 §§1d Fiy ?(za%ti:'uﬁg devi g ertures

accor di ng to any one of cl al'nms aracter

Sin that lvednd ek ided mewerdlmltmezagls 12Dp), (50),

(80), ( ar ovided to .brin about a pressur
head |02§39 of %el%\%ﬁhn%boﬁ?viﬁe % t Yoo chyins 31,
34. ckﬁtﬁdcﬁféﬂgsé’@ViICetl@&@oééjid‘gnérﬂaﬁél@ég‘ 3133 are caught in
char acterl sed in that said backflow pr event| on neans

(4@) ?‘5%)75 P?B’G}HG(Q@?)aﬁédprlﬁwa@edlﬁnﬁmrﬁqutmufl%), at

eé.%lﬁr m and 60 cm
tering dﬁ&\ﬁ/l c accor @% %%%Von%' of 20

IOcI ainms B3l.o Ezh,ltceharra;:t erelv&exda i ract:bat:lls@l dteenhgnesne of
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(13“ bel ong to ??af ?c]l.tl}é)llrmad:?ig%% ou ,1_51 mék?ég_fsialitdr aé;g}gflow
nes;<v -
narﬂfk’ef#éﬁﬂﬂirl %g}pg‘rb(me's. 509, (80), (90) are provided to
bring about a pressure head loss of between about 20 cm
and about 200 cm.

34. Filtering device according to claim 33,
characterised in that said backflow prevention means
(40), (50), (80), (90) are provided to bring about a
pressure head loss of between about 20 cm and 60 cm.

35. Filtering device according to any one of
claims 1 to 34, characterised in that said membranes
(13) belong to the following group:

- micro-filtration membranes;

- ultra-filtration membranes;

- nano-filtraticn membranes.



