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. MANUFACTURE OF CASI NGS FOR USE I N THE DESALI NATI ON
OF WATER AND THE FI LTRATI ON OF LI QUI DS FI ELD OF THE
WORMENTSSN THI' S | NVENTION rel ates to the fi el dBCDZA2006/000035
desalination and filtrati on. BACKGROUND TO THE
I NVENTION I n many parts of the world, desalinated sea
wat er and desalinated brack water are the only sources
of potable water. Another source of water which, at
the nonent, is largely untapped is contam nated water
flowng fromfactories and flowi ng to sewage treatnent
. MANUPAKTURERHE CASINGS FOTS SECIN|THE DES/UNATION OFSAINTER

o bring t evvater To what 1s calTed "river quality”

and this wat ) nto a river

various nethods of desalination in use and a common
one uses semni-permeable material which allows water to
pass through but retains any renaining solids and the

FIELD OFSTHEVMYENTIGN . Desal i nation is usual ly preceded by
a filtration step to renove the bul k of the solids.

Such TEHSRUINVENTIONUstatel & thee Beldalof desalinationaanskfiliration.
Each nenbr ane

BACKGROUND TO THE INVENTION

In many parts of the world, desalinated sea water and desalinated

brack water are the only sources of potable water.

Another source of water which, at the moment, is largely untapped is
contaminated water flowing from factories and flowing to sewage treatment works.
These two sources are usually, at most, treated to bring the water to what is called
“river quality” and this water is then allowed to flow into a river and is hence not

available for re-use.

There are various methods of desalination in use and a common one
uses semi-permeable material which allows water to pass through but retains any
remaining solids and the dissolved solids. Desalination is usually preceded by a

filtration step to remove the bulk of the solids.

Such desalinators use what are called “membranes”. Each membrane

comprises a perforated core tube and a plurality of rectangular leaves which are
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conprises a perforated core tube and a plurality of

rectangul ar | eaves which arefixed to, and then wound
wanroesndsssshe core tube. Each | eaf is closed al eag/ziAheos®00035

edges and open along the fourth. It is along the

fourth edge that the leaf is secured to the core tube.

A spacer is provided withi4r each | eaf to prevent it

_ col I apsi ng. Spacers are al so provi ded between | eaves.
fixed to\lane therowbend eeaurd) the eage tubet: Heaeh loabis/dasedplang three

retenti on passages between the | eaves, perneates

edges dritr ep@h along thitfeuithl Itdé aldrg thedfoarthietige thakthedeakiatsecured
passages wWthin the | eaves and flows fromthe perneate

to the dtaﬁéeﬁﬁs%?SA %Eg&?ﬁisim&/id@d QitHimeath Reaf tBpréveert itwslapsingg

menbr at romone end to the other, remaining in

r ' g
Spacer 3o SO RRAATIRT oA, el fhiptlacd i e
cisony sphE 5Tl s R8T S ook Bmfafls LR e

in_significant forces being appli .tg the end

materiat oh e leavaminiea tae aermﬁ@teewﬁgﬁsaggst\'ﬁ@"&% E@."%PBHJ‘&%’V& from
casings of simlar formare used to filter liquids and

the permeate passagdas todheiieside of e Biep nBrine doyp @lang he membrane
existing in casings used for filtration is generally

from onePBRd té tnotheat reusningrin des edtentdn pastagesnavbexitseihesugh a
the forces generated are still capable of dislodging

brine olfi&. end cl osures. The object of the present invention

are to provide an inproved casing
Each membrane is within an elongate cylindrical casing. The pressure
within each casing is of the order of 40 to 60 bar or higher. This results in significant
forces being applied to the end closures which seal the ends of the casing.
Elongate casings of similar form are used to filter liquids and remove solid particles
therefrom. The pressure existing in casings used for filtration is generally lower than
that used in desalination but nevertheless the forces generated are still capable of

dislodging the end closures.

The object of the present invention are to provide an improved casing

and an improved method of manufacturing such a casing.

BRIEF DESCRIPTION OF THE INVENTION
According to one aspect of the present invention there is provided a

cylindrical casing of glass reinforced plastic having an end cap at each end thereof,
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and an inproved nethod of manufacturing such a casing.
BRI EF DESCRI PTI ON OF THE | NVENTI ON Accordi ng to one
wW@2eeaosseé the present invention there is provPdEAAZ006/000035
cylindrical casing of glass reinforced plastic having
an end cap at each end thereof,the end caps each
havi ng at | east one openi ng-t herei n through which
wat er can flow and each end cap being held in place by
the end capsreaaighavimg)atlebstidee openingahaedinh thrbughevhiels wageraseoh flow
encircling the casing internally, an internal groove
and ezt endicap beirgeheitian rideaby ¥ reburiting mfy BirbRedetng thedwall of
first locking ring having a peripherally extendlng

the ca§?htgeérﬂﬁénélhfﬁng9tﬁé @aflh? iRy Qngﬂfe%ﬂrg‘??a\ﬁil eftenl

I'ocki ng ring Wwhich s I nto’$al I rst ng ri

creurf BB e RULIYS b a2E AeiEomd B b %h%néﬁ%r%m

econ oc ring, and studs securin
eﬂe@@%&ﬁﬁem%ﬂq 759 1R elrg fined Gepasn @ SECHIPRGRO iggihigh fits
ring can conprise a nunber of arcuate parts which are
into said &iEstipddnaving ite exprNGr evtwaklly RRg press saichribnista saidigroove,
| ocking ring. According to a further aspect of the
there Ipeing stud halesrin isaid ¢k cap asdpn seiddszstamdnetkiog rinky, and studs
manuf acturing and closing a cylindrical casing which

securing s seesnd locRiigNthgtondeEdrid@ag.i ng over each end of a
rotatable mandrel, w nding resin coated glass fibres

onto said mandrel to formsaid casing by rotating the
mandrel , the nounting

Each first locking ring can comprise a number of arcuate parts which

are assembled within the mounting ring to form the first locking ring.

According to a further aspect of the present invention there is provided
a method of manufacturing and closing a cylindrical casing which. comprises slipping
a mounting ring over each end of a rotatable mandrel, winding resin coated glass
fibres onto said mandrel to form said casing by rotating the mandrel, the mounting'
rings being embedded in the casing and each having an internal groove, inserting an
end cap into each end of the casing, inserting a first locking ring into each of said
mounting rings to trap the end caps, the first locking rings having circumferentially
extending ribs which enter the grooves of the mounting rings, inserting a second
locking ring into each first locking ring to expand the first locking rings and force said

ribs into said grooves, and securing said second locking rings to the end caps by

~ inserting studs through bores in the second locking rings and into tapped bores of

the end caps. The method can further comprise assembiing a number of arcuate



rings being enbedded in the casing and each having an
internal groove, inserting an end cap into each end of
W@ b@oeaessseg, inserting a first |ocking ring i neGI/ZAazi06/000035

of said nmounting rings to trap the end caps, the first
| ocking rings having circunferentially extending ribs
whi ch enter the grooves of4t he nmounti ng rings,
inserting a second locking ring into each first

parts withrkeah f?ﬁsh pokingeinaiheremetor for@the seierng logking riagel
force said ribs into said grooves, and securing said
second |l ocking rings to the end caps by inserting
studs through bores in the second | ocking rings and

BRIEF IDESCR#PPIEN N THEODRIANEINGE caps. The nethod can
further conprise assenbling a nunber of arcuateparts

Wi thi Po:leé‘BEttEP [xﬁéler's?éﬂﬂir%?of {H%)kgéﬁﬁ?ﬁéeﬁﬁor{,%m fohghow how
second | ocking rings. BRI EF DESCRI PTI ON OF THE

the sarfe NS soledine UG 1B ER LR (e el BYSRRLR @ non-

. .. Into effect, reference W l| now be nmpde, by way of a
5 limiting gaRIe: Prige AABTRENY NG JAWIERBHAD g ot aw ngs i n
which:- Figure 1 is a pictorial view of a reverse
osnosi s water desalination unit including a
cylindrical casing; Figure 2 is a |ongitudinal,
Higanetlris agictodal view dflar rewghse bemasistwater Hegalimation amdt
showi ng sone of the conponents separated for ease of

including h«ytindidapeasihggure 3 is an "extended" pictori al
view, to a |arger scale and also in section,

Figure 2 is a longitudinal, diametrical section through the unit of Figure 1 and

showing some of the components separated for ease of illustration;

10 Figure 3 is an “extended” pictorial view, to a larger scale and also in section,
of the unit of Figure 1;
| Figure 4 is a pictorial “exploded” view of the components which form an end
closure; and

Figure 5 is a section illustrating an assembled end closure.

15
DETAILED DESCRIPTION OF THE DRAWINGS
Referring firstly to Figure 1, the reverse osmosis desalination unit 10
illustrated comprises a cylindrical casing 12 and end closures 14 only one of which
can be seen in Figure 1. Within the casing 12 (see Figures 2 and 3) there are three
20 end-to-end spirally wound reverse osmosis membranes 16.1, 16.2 and 16.3. Such

membranes are well known in the art and their construction will not be described in

detail herein. For the purposes of the present description it is noted that each
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of the unit of Figure 1; Figure 4 is a pictorial
"expl oded"” view of the conponents which form an end
W@Pk@s93556 and Figure 5 is a section illustratiPQI/an2006/000035
assenbl ed end cl osure. DETAI LED DESCRI PTI ON OF THE
DRAW NGS Referring firstly to Figure 1, the reverse
osnosi s desal i nation unit-&0 |IIustrated conprises a
cylindrical casi 12 and end cl osures 14 only one of
membrapg dB. 6 d6.DHand é@n‘g campriges @ corewhen il 8 witheleades 2§ of semi-
(see Figures 2 and 3) there are three end-to-end
permeabie nadtéyalweounrd auadsheosnosi s nenbranes 16.1 , 16.2
and 16.3. Such nmenbranes are well known in the art and
their construction will not be described in detai
herein. For the purposes of the present description it

s no@gé’tréé}ﬁtof &aeh rfﬁé'fﬂ?gé]% ﬁtﬂere id & f%;dé‘ﬂgtﬁtﬁjtgr plate 22.

conprises a core tu Ieaves

o2 el B U R 1687 S

tesZ are descri bed rmrefull eci fication WO
tubes 267902‘116% erifes pole tUBGBé@ eng- Ebﬁﬂ%é? thﬂﬁwgﬁr dhathase

tubes 18 end-to-end so that water that has perneated

| permeated SurgHob ke semi-pgenasblel reatesiab of tie loaves g0 lceaviow othe

can flow to the outlet end of the core tube of the
outlet emdrdfritbe eoficstube. ofAhplnigmBfars 08ds A pbhtg 26 diosks tiat end of the

core tube 18 of the membrane 16.3 which is remote from the tube 24 that connects

the core tube of the membrane 16.3 to the core tube of the membrane 16.2.

To manufacture a casing 12, the two components of a settable resin
are mixed. The resin mixture must be such that it can be sprayed, painted or
otherwise applied to the surface of the mandrel to form a layer. The resin, once set,
must have some resilience so that it can stretch in the direction of the length of the
casing and must also have memory so that, after stretching, it returns to its original

length.

Rovings of glass fibre are unwound from one or more reels, passed
through a resin bath, and then through scrapers to remove excess resin. The bath
and scrapers constitute a winding head (not shown). The free ends of the rovings
are pressed against the tacky resin layer on the mandrel so that they stick. The
mandrel is then rotated to pull the rovings from the reels and simultaneously the

winding head reciprocates back and forth along the mandrel so that the rovings are
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core tube 18 of the menbrane 16.3 which is renote from
the tube 24 that connects the core tube of the
WOorewinessss 16. 3 to the core tube of the nmenbraneCWBAZ06/000035
To manufacture a casing 12, the two conponents of a
settable resin are m xed. The resin m xture nust be
such that it can be spraydlt, painted or otherw se
_applied to the surface of the mandrel to forma |ayer.
apphed-rtﬁgfulb@ngth phthe mandralust have some resilience so that
it can stretch in the direction of the length of the
casi ng and nust al so have nenory so that, after
stretching, it returns to its original |ength. Rovings

of gl @hse bk tAé EhidkVENESE the @ELPIENIY b folRa! 8sing the
passed through a resin bath, and then through scrapers

resin cddled ?WM?eeéTQ@tﬁé chfcﬁllsﬁnot-r r@?}tés}ﬁ%%rﬁf{ﬁﬁetpé é)grtefn dmed

constitu a Wln I Ng ead

casing g R R s POEIET ol Bin ot 5 eePiat coit
are thus SrERGEARE00 AT YD PIGSinGad TS o BB Y daeS5aeie ind
forth along the mandrel so that the rovings areapplied

descnbﬁd@ﬁgﬁclﬂc@w@WQfQ&’mEQiandre| Once part of the

t hi ckness of the casing has been wound, using the
resin coated ravings, electrical coils (not shown) are
wound onto the part fornmed casing. Wnding using the

r eS: nORGY @i Basing ihagsht heduisien iall tkekndds itdh eolsieal
colls

externally using a gel coat, to obtain the requisite surface finish.

Suitable materials for the casing are:-
The internal layer (liner) URCO/6414 A+B
Rovings DR 2400tex

Resin SP4578 Hardener SP4578-1

Two rings 28, each with a number of circumferentially extending
external flanges 30 (see Figures 4 and 5), are slid one onto each end of the mandrel
before winding starts. The resilient layer extends from one ring to the other. The
rings 28 are embedded in the ends of the casing 12 as winding proceeds. Because
of the flanges 30, the rings 28 are interlocked with the glass fibre reinforced material
of the casing and are immovable with respect to it. In Figures 3 and 4 the rings 28
are shown separated from the casing 12. The “imprint” of each ring 28 is shown

withing the casing 12.
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are thus enbedded in the walling of the casing. The
function of these are is described in specification WO
wON080&BI6 . Once the casing has the requisite MI/ZA2006/000035
thickness, it is covered externally using a gel coat,
to obtain the requisite surface finish. Suitable
materials for the casing #&Fe:- The internal |ayer
(l'iner) URCO 6414 A+B Rovi ngs DR 2400t ex Resin SP4578
Har ddregh B/ 83 &ido Mas aniintgsnal Eircoaddrentialy extendingrgrobve
circunferentialiy extendi ng external flanges 30 (see
32. (Sdd partiealaflyFigure)4). are slid one onto each end of the
mandrel before winding starts. The resilient |ayer
extends fromone ring to the other. The rings 28 are
enbedded in the ends of the casing 12 as vvi ndi ng

Pt Zrﬁ? B HRAH 38 5P Best ‘i'rfgfgh‘? i Q%Sh fing
SR SN il =i
the casing 12. "inprint" of each ring 28 is shown

assembjed WithHi W?erlr&ﬁs%g Eaoh paciriqacd ring a4 bas gsoamal rib

internal circunferentially extending groove 32. (See
extendipg ifione ehertbsendi. goihe part ribs co-operate when the ring 34 is assembled

to form a circumferentially extending rib 36 which interlocks with the groove 32 of the

ring 28.

A further ring 38 fits inside each ring 34. The ring 38 has bores axially

extending 40 through it at intervals around its circumference.

Dome-shaped end caps 42.1, 42.2 are secured by studs 44 to the
rings 38, the studs 44 passing through the bores 40 and being screwed into tapped
blind bores 46 (Figures 4 and 5) of the end caps 42.1, 42.2. The end cap 42.1 has
two pipes 48 and 50 passing through it and the other end cap 42.2 has a single pipe

52 passing through it.

The order of assembly of the components of the end closure shown in
Figures 4 and 5 is as follows. The end cap 42.2 is inserted into the end of the
casing 12 and passes through the embedded ring 28. The ring 34 is then
assembled inside the embedded ring 28 so that the rib 36 interlocks with the groove

32 and traps the end cap 42.2. The ring 38 is then inserted into the assembled ring
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A multi-part ring 34 (al so best shown in Figure 4) is
fitted into each ring 28. Each ring 34 conprises three
W@r00boosss@r cuat e parts and the rings 34 are asBENBAE®6/000035
within the rings 28. Each part of each ring 34 has an
external rib extending fromend-to-end. The part ribs
co-operate when the ring 348t s assenbled to forma
circunferentially extending rib 36 which interlocks
34 ang e sikes 44 paseed throtightike ring $828nd dcrbweidhiato tHenlglindBapped
o ;eis(ésf’i;r?;i de each ring 34. The ring 38 has bores
ore a end eapl4@pR . 4Thé hinhg BB e)gda ' v i
its circunf erpelnce. mm-ghapeyﬂgtggg@%% %nfa@%ggthe rib 36
into tles groevgeld2d by studs 44 to the rings 38, the studs 44
passi ng through the bores 40 and being screwed into
tapped blind bores 46 (Figures 4 and 5) of the end
caps 42.1 , 42.2. The end cap 42.1 has two pipes 48

and 50 I ng_through it and the other end cap 42.2
has a ‘é‘?%éﬂao %? 883%'2”%3%%@%8 Vig @@gwpeﬂﬁ ankflews éto dhe space
t assgg@%g f, the congonents of the end cl osure shown in
upstregrg leTuhandplate g2 asoliewed in Figsire Rd Thepvater ®hich emerges
inserted into the end of the casing 12 and passes

from thgrsaiigrtariendrassages of thegmafbrahe 16i hflodd thughaRe centre one
assenbl ed i nside the enbedded ring 28 so that the rib

of the3datieat2®r andt ko thd menhiera@e0®/2, and thereafter to the membrane 16.3.

Brine emerges through the pipe 52 and permeated water emerges through the pipe

50.
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32 and traps the end cap 42.2. The ring 38 is then
inserted into the assenbled ring34 and the studs 44
w@a®saessshir ough the ring 38 and screwed i nto tPET/BA20OE000035
t apped bores 46 of the end cap 42.2. The ring 38
expands the ring 34 and forces the rib 36 into the
groove 32. Water to be des@ inated enters via the pipe
48 and flows into the space upstreamof the |left hand
CLAIMBL ate 22 as viewed in Figure 2. The water which
energes fromthe salt retention passages of the
menbrane 16.1 flows through the centre one of the
plates 22 and into the nenbrane 16.2, and thereafter

1. to thg cyRAdMi@IadPgdDf JHdRIFBRIESastity R&GRg el B at
52 and perneated water energes through the pipe

: Lindri . ) s
each efif tirBohihe ng e ALy SORERGMG oBRARD sheldh, Biaih
., .caps each having .at | east_ one openi therein through
which GEBE REGBul 83, R4e 5o 3R helhd: BRI el BF Agh R HAG
pl ace by a mpunting ring enbedded in the wall of the
embeddegd i iheawall ohthe easing apfl enelisiingythensasingintgtnaly, an internal
internal groove extending circunferentially of the
groove extending crcugferantiallysof the chounting ting, leafitish tpcking ring having a
peripherally extending external rib, said rib being in
peripheralliylexending, extesat abdsaid eib nging iimgaidtgrobvé,i 4 se¢aridiocking
said first locking ring to expand it outwardly and

ring whittEfE i@l shid kst adidng Ahg tEEReHSd ittdmsrdgeaﬁ@ pPédidsaid rib into
holes in said end cap and in said second | ocking ring,
said groove, there being stud holes in said end cap and in said second locking ring,

and studs securing the second locking ring to the end cap.

2. A casing as claimed in claim 1, wherein the first locking ring comprises
a number of arcuate parts which are assembled within the mounting ring to form the

first locking ring.

3. A method of manufacturing and closing a cylindrical casing which
comprises slipping a mounting ring over each end of a rotatable mandrel, winding
resin coated glass fibres onto said mandrel to form said casing by rotating the
mandrel, the mounting rings being embedded in the casing and each having an
internal groove, inserting an end cap into each end of the casing, inserting a first
locking ring into each of said mounting rings to trap the end caps, the first locking
rings having circumferentially extending ribs which enter the grooves of the mounting

rings, inserting a second locking ring into each first locking ring to expand the first



and studs securing the second locking ring to the end
cap. 2 . Acasing as clained in claim1, wherein the
WO p00st10356€ ki ng ring conprises a nunber of arcuBtBEZANZ006/800035
whi ch are assenbled within the nounting ring to form
the first locking ring. 3. A nmethod of manufacturing
and closing a cylindrical-1®asi ng whi ch conpri ses
_ s[ippiQ? a nmounting ring over each end of a rotatable
lockingrringsrand forgen gaidgibsepinsaid greoves, and Sachiriog sait secamddocking
mandrel to formsaid casing by rotating the mandrel,
rings td the ercbicdpshby insegindostudg tiervugt dentes in tHeesaasidrigekingl rings
each having an internal groove, inserting an end cap
and intb BaShEPBOreRt thé ehBigapasi Ny, inserting a first |ocking
ring into each of said nmounting rings to trap the end
caps, the first locking rings having circunferentially
extending ribs which enter the grooves of the nounting
rings, inserting a second. | qcki ring.into each first
4l ooki AMFRY axcalshi Y £ AodReniatRing pesriig  ntmber
force salg,ribs nto said grooves, and securing said
of arcugiecRaids WHBIR RPN isglockna e edelinfesiony thesecend dpcking
_ studs through bores in the second | ocking rings and
nngs. into tapped bores of the end caps. 4. A nethod as
claimed in claim 3, and conprising assenbling a nunber
of arcuate parts within each first |ocking ring
thereby to formthe second | ocking rings.



