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WD 2006/ 069405 PCT/ ZA2005/ 000183 1 THE SEPARATI ON OF
SOLI D PARTI CLES FROM THE LIQUID IN WH CH THEY ARE
WO B0S6SREED FI ELD OFTHE | NVENTI ON Thi s i nvent i moT/z£1008/@9183
to the separation of solid particles froma liquid in
5 which they are dispersed, BACKGROUND TO THE
| NVENTI ON To renove fine, solid particles a few
mcrons in size fromwater (or any other liquid) it
is conventional to use sem -perneable materials. The
materials used are porous to water nol ecules but the
pores are sufficiently small to prevent solid 10
particles passing through. The naterials performmcro

or 1l ARARKYIA; bRLAFRIIAL AL, AT Lheit pore size.

conprises an e e whi ch has rows of
hol es al ong i t@%@ﬂ%&@%m per neabl e
mat eri al having one open side, but otherwi se being in
the formof sealed pockets, 15 are fixed to the pipe

F[ELWG)PET REN/ERRRAN €dges in conmmuni cation with the rows
ol es. -are nesh-1ike spacers bet ween t he
pocketqah ers a ed pockets are
wound tllgﬂt%hﬁbabou e%‘%ﬁ%qe Seﬁgraq'gﬁﬁ s Rﬁg[)?}?a fipA & liguid in

thcmﬁegial,.@ggg pela) (;;I ongate outer housing. Wien water with
entralned solid particles flows into the casing, it WO

2006/ 069405 PCT/ ZA2005/ 000183 2

BACKGROUND TO THE INVENTION
To remove fine, solid particles a few microns in size from water (orany
other liguid) it is conventional to use semi-permeable materials. The materials used

are porous fo water molecules but the pores are sufficiently small to prevent solid

particles passmg through The materials perform micro or ultra filtration depend:ng

on their pore size.

Cenventionally a filter based on such material comprises an elongate
core pipe which has rows of holes along it. Elongéte leaves of semi-permeable
material having one open side, but otherwise being in the form of sealed pockets,
are fixed 10 the pipe with their open edges in com-munication with the rows of holes.
There are mesh-like spacers betweeh the pockets and in the pockets. The sealed
poci-iets are wound fiéhﬂy about the pipe, and the wound unit is slid into én elongate

outer housing.

When water with entrained soiid particies flows into the casing, it
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enters solids retention passages bounded between the
| eaves, the spacers between the pockets being in the
WO 29pPeP40F et ent i on passages. The water, but n@®CIDA2005/000183

solids, perneates througl the sem -perneable materia
into the pockets and thence to the pipe via the open
edges of the pockets and the rows of holes. 5 After a
period of use, the filter becomes bl ocked, or at | east
the flow rate decreases to such an extent that it is

he fil . Thjs .i hi d b
enteRAGAIS Atinddh 28804 B rldet rBhied TR dedesilie srremiotipsween

wat er under pressure

ing. feedi ng f ushi
the PP O PR 1,56 "Bl prs kit o he Hakareb o trgoling

lid rticles, o of the casing through the
per m%ggetszﬁ&’ig{‘ L) 68'%%&81?1‘35@ materighigtpihedwskelsmpariberne toghe
rovi de roved method of operating a filter

.10 an i
Pipe Viithe OBRAN Prgeooidhe PrFkels and dhaarovetafdwlesand an i npr oved
: met hod of making a filter unit. BRI EF DESCRI PTI ON TO
THE | NVENTI ON Accordi ng to one aspec¢t of the present
inventiogn there is provided a 15 nethod of operating
an upr F‘gﬁ"t a perieef Ysi thafites hetorobs iosked, e iemstthe flow
conprising a perneate pipe and water perneable |eaves
rate decrensgh foBuemanarient ihab s isnacessamdd clesaitie flsermerisls
_pipe, the method conprising feeding raw feed water to
achieig@ by @reningredval\ef whitle confrdls aerdstaetit frgmpae rashg, awt er
fromthe |ower end of the unit,: .and maintaining an
feeding fvehing wetsphadecppeass uite thacadiny tpneserene vaftetiehe
unit by means of a 20 pernmanent. connection to a supply
casingf anghtheusotie paptickss vttt tNDC2DNGIHPER4OPe waste exit, '
PCT/ ZA2005/ 000183 .3 The gas, for the sake of econony,
wi ||l normallybe air but other gases,

The object of the present invention is to provide an improved method

of operating a filter unit, an improved filter installation, and an improved method of

making a filter unit.

BRIEF DESCRIPTION TO THE INVENTION

. According to one aspect of the present invention there is provided a -

" method of aperating an upright filter unit which includes a membrane comprising a

permeate pipe and water permeable leé\;es through which water'passes to reach .
said permeate pipe, the method comprising feeding raw feed water to the lower énd
of the unit, extr_a.cting permeate water from the lowef-end of the unit, and maintaining
an above atmospheric pressure in the upper end 61‘ the unit by means of a'

permanent connection o a supply of gas under pressure.
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could be used. To clean the nmenbrane the nethod of
operation conprises termnating the flow of raw
WO 3{i6/8$940%peni ng a waste flow | ine conmuni cat i Ray/24 205/000183
the 5 lower end of the udt and instituting flow of
flushing water to the upper end of said unit whil st
mai nt ai ni ng the supply of gas to the upper end of the
unit so that water, gas and solid particles flow from
said unit through said waste flow |ine. The pressure
can, during flushing of the filter unit, be nmaintained
at a g[r g n{orjl% §%eo?f ERROPY) %’ﬁa[@rmf ‘B 8ir BHLARE gases.
hvention al so provides an installation conprising an
COw%g&ﬂﬁﬁF'of filter unit which includes a nmenbrane
conprising a vertical perneate pipe and water .
per neabl e | eaves t hrough which water passes to reach
said perneate pipe, an inlet at the |lower end of the
uni t f o F&an tetreembeanedhe neathed of ererptisreorepiisest ~ t he
unit for perneate, valve neans for closing-off the
terminaipg {heoflow givarawater, anening awasie fiosy lieecampenicating with the
the unit, a supply of as under pressure which is
lowep epgrah e unjt ansoinatiutinedfiave of figshing wateato theeippppend ehshid
_of the unit whilst the unit is operating to separate
unit whitgiinehintaiminethersaipplyof gas itathe @pfdr eatiiof thaWatieso thhbuater,
pipe leading to the inlet at - the upper end of the
gas amd $olidvadriidesriawn srofrogait anmtrbygic kaidiviagts adwl [ifd, ushi ng
‘water flow pipe and which valve neans can be opened
to connect said flushing water flow pipe 20 to a
source of flushing water under pressure when cl eaning

I's to heeyrdsdirakan.dusing ﬂu@hﬁ\:ﬁ%\‘ eheOliel @hit e mBRtdiQEEt a
end of the unit for through ich flushing water and

cons@{ti\,glvg\@rggg%%%% PCT/ ZA2005/ 000183 4 particles
| eave the unit.

The present invention also providé_s an installation comprising an
upright of filter uni‘t'which includes 2 membrane comprising a vertical permeate pipe

and water permeable leaves through which water pasées to reach said permeate

pipe, an inlet at the lower end of the unit for raw water, an outlet at the lower end of

the unit for permeate, valve means for closing-off the supply of raw water, an inlet at

the upper end of the unit, a supply of gas under pressure which is permanently

connected to the inlet at the upper end of the unit whilst the unit is operating to

" separate liquid from ehtrained solids, a flushing water-flow pipe leading to the inlet at

the upper end of the-unit, valve means for normalily closing said flushing water flow

pipe and which valve means can be opened to connect said flushing water flow pipe

to a source of flushing water under pressure when cleaning is to be undertaken, and

a waste outlet at the lower end of the unit for through which flushing water and solid
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According to another aspect of the present invention
there is provided a filter unit for separating solids
WO 2006$940%7ui ds consi sting of a mermbrane conpr iROTAGAZ0S/000183
per meat e pi pe and water pernmeabl e | eaves through which
wat er passes to reach 5 said perneate pipe, the
menbr ane having an end cap at each end thereof, and a
.casing fornmed in situ by winding resin coated fibres
around the nenbrane and caps. According to a further
partigeBesdveqhe Lh®€ Present invention there is provided a
met hod of manufacturing a filter unit which conprises
rotating an assenbly consisting of a nmenbrane
conprising a perneate pipe and water perneabl e | eaves

oi po. RO el TieE R e s uahtn dh e abrovided

' eof . and..wi nding resin coated fibres around the
a iG] oo PR ifis Borshiukseahsn inasf ngrmprans csmprising a
or i %eax ated wi.th the nbrane and the end caps. The
PEME? RIDS AN3 WHLRT RGTBSPYS lRavasathrasiah wiichywates prssasde reach
i O her fibres 15 such as carbon'fibres and Kevl.ar
sald PRERRAIS PAf. Bie MSERraNsRIBiNTESER PP GhETR anHEhBRAY MBS

For a better understanding of the present invention,

casingargd §hdjiv Miowindingaesiameatrefities seaund de metbred and caps.

reference will now be nade, by way of exanple, to the.
acconpanyi ng drawi ngs i n which;. WD 2006/ 069405 -
PCT/ ZA2005/ 000183 5 Figure 1 is a section through a
filt er Agagrdingrio adusherampectwf the thesept mwention thexeistironded
Figure 2 is an "expl oded" view of the filter unit of
a mefhaguefenanufacturing a filter unit which comprises rotating an assembly

consisting of a membrane comprising a permeate pipe and water permeable leaves
through which water passes {0 reach said permeate pipe, the membrane having an

end cap at each end thereof, and winding resin cbated fibres around the assembly

thereby to fabricate a casing which is integrated with the membrane and the end

caps.

The fibres are preferably in the form of glass fibres but other fibres

such as carbon fibres and Keviar fibres can be used.

BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the present invention, and fo show how
the same may be carried into effect, reference will now be made, by way of

example, to the accompanying drawings in which;
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Figures 3 and 4 are pictorial views of opposite sides
of a filter installation; 5 Figure 5 and 6 are side
WO diteeddons of opposite sides of the filter PCT/ZA2005/000183

installation; Figure 7 issa top plan view of the

filter installation; Figure 8 and 9 are opposite end
views of the filter installation; and Figure 10 is a
circuit diagramof the filter installation. DETAILED
DESCRI PTI ON OF THE DRAW NGS 10 The filter unit 10

YR B B AT  SIRE O R

mveﬁﬁd}ﬂgate | eaves 14 (Figure 2) are wound. Each l|leaf 14
I'n the formof a seal ed pocket and is fabricated

us per whj ch_perm ts water but
no}%lag'@lsfﬁ ; P’mf?lg‘gl Y[%Wﬁgg? ﬁfﬁf HGGHf Fioure ¥ihe i nner
is open and it is this edge that

f t
Evﬁ%aa‘?%@” 4 8% wgt%tabsee\ez% O oBRomlie sissiasediicomataHg o

e#‘ %e’bcﬂterlor of 't he Tpe 12 via the multitude of

perfYPat FS arasiireiPiafans of oprvsite sides ofi B filler sfstallation;
pipe 12 and | eaves 14 is conventional. In accordance

'%)'E“ré"Jn@é’n‘PPcﬂﬁ%ﬂ vigwras it Bteinstalistione art, the

structure conprising the pipe (deS|gnated 12) and.
V\dffﬁl#rﬁp?eﬁiﬁfﬁsa@r%Opm’fe§n(ddwq;mifdhe(ﬁltemmstaﬂaﬂdn bad -
referred to as a "nenbrane". The nenbrane is
ddgpgedilad al@‘cu'ﬁdiaﬂrmfdfIti'teefrltetumstaliaasni | lustrated in
Figure 1, further includes an end cap 18 { at the
| oner end thereof. The end cap 18 has a central socket
20 which receives a tube-22. The tube 22 penetrates

DETARED DESQRIPEICHR GhiHEdIREVNGEShe end cap 18 to WO
2006/ 069405 PCT/ ZA2005/ 000183 6 the pipe 12. An

ou: | et glfu@g‘?&eﬁémt no ttietread n@Ei@uﬂe% T AT RioEritriess Whlelbrigh®:,
vertlclzar;, ;e;rll‘or_ated core pipe 12 around which elo.ngate leaves 14 (Figure 2) are
woun.d. Each leaf 14 is in the form of a sealed pqcket and is fabricated using semi-
permeable material which permits water but not solid pa.rticles to pass through it.
The inner edge of each pocket is open and it is this edge that is attached to the pipe
12. The pockets communicate with the interior of the pipe 12 via the multitude of

perforations in the pipe 12. The construction of the pipe 12 and leaves 14 is

conventional. In accordande with conventional nomenclature in the art, the structure ‘

~ comprising the pipe (designated 12) and water permeable leaves (designated 14)

will be referred to as a "membrane”. The membrane is designated 16.

The filter unit, as ilustrated in Figure 1, further includes an end cép 18

at the lower end thereof. The end cap 18 has a central socket 20 which receives a

'tube»22._ The tube 22 penetrates into the pipe 12 and connects the end cap 18 fo
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the tube 22 and hence with the interior of the pipe 12
and enabl es perneate which has entered the pipe 12 to
WO 2006/0¢%9Om t he filter unit 10. The tube 22 t enmzA009/000183
connects the end cap 18 t® the nenbrane 16, 5 The end

cap 18 additionally has two nore bores 26, 28. The
bore 26 is the raw water feed inlet and the bore 28
is the flushing outlet. It is through the bore 28
that solid particles are swept fromthe casing during

| - i be d I bey .
e L A anet RS8R oRPeall )3 cfiRpuTiates Wintoednerior o
th .b 28. At th
e 85422 By RBce ML TR PRGBS T AT euf bk Pechamemer
ras ierel e gAY AR 0 0 R P Bash o SRo oy

' an is attached. There is a space 34
Conngg%aégén%ﬁ@pgﬁggﬂEHBGE%“HﬁUﬂihe nmenbrane 16. The upper
end of the core pipe 12 is closed by a 15 plug 36. To
fabricate the filter unit 10, the nmenbrane 16 has the.

t wo enﬁi caﬁé 18, 30 fitted to it and the conposite
st ruct i@ eNd cap JRraslitionally hast taoahore baresl26) 28.nBhe bore 26
... shown). The mandrel conprises two co-axial, axially
's thed gy cisiesipaninielmndt ihediore R8tihibe fushiog @4Aleant is3Brduaniedy
rotatably to nount the end caps 18, 20 and the
bore 48 st 4Akd paricies ararhweptrftbre #1e GBingdrirdethe alaiteye od8iure
A n which the end of the WO 2006/ 069405
as wilbls dzagrives)/ leoeinstter. TTheserbamiieledibed e fridré éthri Sres S6% 25 and
providing the requisite tenporary connection between
more than one bore 28.

At the upper end of the filter unit 10 there is a further end cap 30. The
end cap 30 has an axial bore 32 through it to which a supply of air under hressure
(not shown in Figures 1—and 2) is attached. Theré is a space 34 between the end
cap 30 and the membrane 16. The .upper end of the core pi;.ae 12 is closed by a

plug 36.

To fabricate the filter unit 10, the membrane 16 has the two end caps

18, 30 fitted to it and the composite structure is mounted on a rotatable mandrel (not

shown). The mandrel comprises fwo co-axial, axially spaced shafts which enter the
bores 24 and 32 thereby rotatably to mount the end caps 18, 20 and the membrane

186.

The end cap 30 includes a sleeve 38 in which the end of the
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the cap 30 and the nenbrane 16. The mandrel is rotated
and a casing 40 is fabricated by w nding resin coated
WO 2068648 ot her fibre strands about the nenbrRATEZA2065/000183
and end caps 18, 30. The cdasing 40 joins the nenbrane
16 to the end caps 18, 5 30 thereby to form an
integrated unit which does not have any space between
the outer surface of the nenbrane 16 and the inner
surface of the casing 40. Turning nowto Figures 3 to
menmtlang he |e‘ﬂ|ﬁetdetheiteb§tp@d>\hcﬁh$ fH felglidnt "té}%ﬁ anfQURELSEShdween
ng ‘conponen F

base frane 42 on which the remain tS0

th |
° <$e0 a ki tonnsats ARk A0;ERM ofd Ly SLolOhle

‘fabriﬁted 59 Wik @y kit Beatbd @fé%s B2 ]ptf%r ‘ﬁﬁﬁe %Han% %b@@ﬂﬂ%irt&eepqmta%e

the inlet bores 32 of our

16 al}l?d! BRd éépé eQS . 1 Ph Ao EO ﬁ)@’xs(ﬁh%%\ﬁpé??sﬂ\g%gh? ? t r 0|

low  froman air sup
fl h
A c%qco op8¥ Pel P Qucietat V%eenahe

ey AR 3 TP DS Ao >

fl ushi ng mater and a valve 62 is provided betmeen t he
|nIet 60 and the pipe 54. The manifold 58 is connected
foui branch ? Ees 64 to the bores 26 " of units
10 1, 1BMGRYY torpigarasmitoy Hiy tiafiter instaliaion itustrated
solidg retention passages 20 of the nenbranes:16.
Compr:”eﬁéﬁ 333@158 fraing 42 e jdsh @thesemaining cemppignds eidhaimstallation

' es, WD 2006/ 069405 PCT/ ZA2005/ 000183 8 66 lead to' a

Rt e outl et manifold 68. The other bore 28 of each
end cap 18 is connected to a pipe 70, and the pipes
70 lead to a manifold 72. There are val ves 74

Four filter units 10.1, 10.2, 10.3 and 10.4 of the form described above
are mounted on the frame 42. Pipes 44 are connected to the inlst bores 32 of the
four filter units. Each pipe 44 leads to'a valve 46 (Figure 10} which controls flow

from an air supply 48,

The water to be treated enters via an inlet 50 and flows through a valve
52to a p]pe 54 Wthh connects to the suction su:le of a pump 58. The pressure side
of the pump is connected to a manifold 58. There is a second inlet 60 for flushing

water and a valve 62 is provided between the iniet 60 and the pipe 54.

The manifold 58 is connected by four branch pipes 64 to the bores 26
of units 10.1, 10.2 etc. Thus the raw water flows into the solids retention passages

of the membranes 16. Each bore 24 is connected to an outlet pipe 66 and the pipes




10

15

20

in the pipes 70, valves 76 in the pipes 66 and val ves

78 in the pipes 64. A pipe 80 connects the nmanifold 58
WO 206{9624pTh pi pes 82 which lead to 5 the inl RCHDADSS/EAIS3

at the upper ends of the thits 10.1, 10.2 etc. There

are normally closed valves 84 in the branch pipes 82.

The pipes 82 join the pipes 44 so that the bores 32,

for flushing purposes, can be connected sinultaneously
661to the air supply designated 48 and to the clean

agdlt fora sarpaie 6Gtlet hianifoled. PRE hetet BBrel N A i

with solid particles in it is punped by Of%%%ﬁghg%ﬁﬁg's
conrBtachioe pipe 70pand Methifds 76 RaM b R84 PhP§ReAA
~ through the bores 2 gﬁ% into ?ﬂgawgﬁ%?%h2§e%€¥efﬁges74
in theplpess Aghivalted FOWSIHEYised &% 2 HB TR A0S {‘rﬁﬁeg;%e es

e pI'pes 12,

through the | eaves 14 and exits via

one (o Phe penaccighe TR o R ihalten o uhhaged 1o

flows to

e RS2 Al rdf UG MR . Pt Sy

etc dar per man

closs RNt SIS LRGN LA %e_”gfi‘aeg 85301 the grt;pﬁggg\,/s_ggggﬁtge

at nospheric 1 n eac

bored ey Mttt REParE. B Bo,lRerBy S ansnush faie areupoly

to bal ance the"arr
; ' e, casi ngs 40 bstantially to the top
des'%?ﬁ%é F’ég\?ﬂ %Ecef?na"l"%%gﬁ‘é%ygﬁove the water. 20 Wen
the filter units becone cl ogged; the valve 52 is shut
and the valve 62 is opened. Sinultaneously the valves -
74 and, 84 are opened and the WO 2006/ 069405
PCT/ ZABOHEMGH B 8tiontheapyayatepwitl sokd patidies Thié isyatresd by
th 74, \%g irlj| nor nal g{ger ation, are closed and the
© bympEsinteethe yeaniiol Sfothen injo BisepipesBaishioughwad borek|26vand
) fromthe puné) 56 to the :
into the membranes 16. The water which flows into the membranes 16 permeates
through the leaves 14 and exits via the pipes 12, ’Eubes 22 and bores 24. From the
bores 24 the water flows to the pipes 66 and thence to the manifold 68 via the

valves 786.

The upper ends of the .units 10.1, 10.2 etc are permanently connectéd
to the air supply 48 thereiﬁy to méinta.in a pressure at above atmospheric in each |
unit 1 01 10.2 etc. 'i"he pressure of the raw feed water at the bores 26 is sufficient
to balance the air pressure in such manner that the water fills the casings 40 |

substantially to the top whilst leaving an air s'pac‘e above the water,

When the filter units become clogged, the valve 52 is shut and the

valve 62 is opened. Simultaneously the valves 74 and 84 are 6pened and the
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mani fold 58 and then to the pipe 80. Fromthe pipe 80
the flushing water flows through the pipes 82 to the
WO B9p848H with the inconing air which was ablRCTZA05000183
5 flowi ng through the unit% inmediately the valves 78
were closed to renove water pressure fromthe | ower

ends of the nmenbranes. The air and flushing water
flows through the solids retention passages of the
menbr anes, out through the bores 28 to the pipes 70

valvando; Tibolotar  Tiee vatnbd b4 B4, Ton et Yhadbieark dldseh efluqht
particles with it. 10 Air under pressure Is constantly

valvesIpp| Teearet rortnagy opaer FRESING watashhwsi tdnshe a'% '52 (N9

flushing the air pressure can be maintal ne

b
néforisageanid ' t I ;
AN oA TR o Srapats Red L difo r gows

h ; . . el :
o et o e e e B U oo R R B PRl B e
i ' i t hod
o e B PRSP e e B B Sl Bioveneten
i : i.ng t t f t he |
P T oA S A P BB8 by ot nt al ning an above
at nospheric pressure in the upper end of the unit by

means of a permanent connection to a supply of gas

under ssure..2.. A nmethod as claimed in claim1,
wher ei ﬁ!,hgta %]defgﬁhﬂgew?@hﬁq%@lmi%hﬁépMfdre@?nflon passages |
ration conprises, termnating the flow of raw feed
of the Fesibra gk, AUh g bedoreoas 14 MeeipamfAmnd ey the rranifold
22 thelgl end of the unit and instituting flow of
I, ﬁ“&ﬁfemw residerewilfpiter end of said unit whil st

mai nt ai ni ng the gas supply to the upper

Air under pressure is constantly supplied to the upper end of each filter -
unit. During flushing the air pressure can be maintained at a constant value or can -

be caused to pulsate.




end of the unit so that water, gas and solid particles
flow fromsaid unit throygh said waste flow line. 3.
A nethod as claimed in claim?2, wherein the pressure
of the gas supply pulsates during flushing. 4. An
installation conprising a filter unit which includes a
menbrane conprising a vertical perneate pipe and
wat er perneabl e | eaves through which water passes to
CLAIMSEach said perneate pipe, an inlet at the lower end of
the unit for raw feed water, an outlet at the | ower
1. énmetifod df@perdtingfar ugrightfillérasnitweticteinck@es af roembrane
chogrisimga pernfeats pipelandobateapewadable leaves threigtaihichevater
‘papsss lerdach stilpemniate pips uhe methaf camgrising Riedirig:vLfead
whiterttoithe PAVTRIN T ive GRIDAGE bRfhdtifg paiHeatalvitefrofitRe lower
GRBOF thefldlt, @hafdeterizBl by\Whaih&inidd'8n BBble hﬁn&%ﬁbﬁ& 'pl%shl% in
_ W@ﬁﬁt‘r%n 'dWhéju i BYRIZNE Bﬁﬁenﬁ%érﬁ%onn tdris® é) ly of gas
\ﬁ?&rrp LQWWePi Pe leading to the inlet at the upp er
e

unit, valve neans for nornally cl osing said

2. &\' Méi?] H%svt\i%tﬁ{e |J1 %}é{ rﬁ' pﬁh% eﬂ VYh'CF t dﬁrgans can tggd of
?@%féﬁgn kel T}E'”W e ﬁff il S et e% fow
de P‘B“[g}&' 891“‘5 ee i E”SBW'NG Aaw
WALer 59 (e \dPRAYiaNd; rsalﬁigtw'\m mainiaiRingghagas supply ta éﬂq woper
pad of thednit soihat wates, dasi and splid garticles flgw Hempsaid unit through
saidovastenowdnel aim 4, in which the filter unit
conprises a nenbrane conprising a perneate pipe and
3. Aanethog as wkzddoked in elaine 2, wherigte prbsstine whther gasos opdy pudsates
dardrgflushirg. per neat e pi pe, the menbrane having an end
cap at each end thereof, and a casing fornmed in situ
4. Ri indtAIRKIBE cHAPiBing RBAIRA unft WHIESInAU8eE nidiSbriaRBRoATRRising a
: PetflcAl PBPmeate pipe and water permeable leaves through which water passes
to reach said permeate pipe, an inlet at the lower end of the unit for raw feed
water, an outlet at the lower end of the unit for permeate, valve means for
closing-off the supply of raw water, an inlet at the upper end of the unit, a supply
of gas under pressure which is permanently connected fo said inlet at the upper- -
end of the unif whilst the unit is operating to separate liquid from entrained solids,
a flushing water flow pipe leading to the inlet at the upper end of the unit, valve
means for normaily closing said flushing water flow pipe and which valve means
can be opened to connect said flushing water flow pipe to a source of flushing
water under pressure when cleaning is to be undertaken, and a waste outlet at
the lower end of the unit through which flushing water and solid particles leave

the unit.

5. An instaliation according to claim 4, in which the filter unit comprises a
membrane comprising a permeate pipe and water permeable leaves through
which water passes to reach said permeate pipe, the membrane having an end
cap at each end thereof, and a casing formed in situ by winding resin coated
fibres around the membrane and caps.




